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��������

��������  Students with special educational needs in the area of learning (SEN-L) attend 
vocational trainings to be provided with quali�cations for the labor market. Competences 
in arithmetic operations and comparing quantities such as weights and lengths are indis-
pensable for obtaining a vocational quali�cation. �erefore, the study investigates whether 
students with SEN-L in Germany convert job-relevant quantities and master arithmetic ope-
rations accurately and with a certain speed before beginning vocational training.

��������  152 students with SEN-L in pre-vocational training programs in southern Ger-
many were examined using curriculum-related computer tests for formative assessment. 
�ree skill-based tests were constructed as progress monitoring tests comparing weights 
and lengths and arithmetic operations including a speed component. 

����
���  All newly developed tests meet the requirements of the Rasch model. Students' per-
formance on the lengths test and the weights test correlates with a signi�cant linear relation-
ship (r = 0.64). Only weak correlations (r > 0.29 < 0.45) are found between the performance 
in the arithmetic operations and the weights and lengths tests. For items in the weights and 
lengths tests, participants show on average signi�cantly higher probability of solving than 
in the arithmetic operations test. Furthermore, students with SEN-L show slow processing 
speed (median processing speed weights test 6.37 seconds, lengths test 6.26 seconds, arith-
metic operations test 33.97 seconds on average per item). �e students solve more items 
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2 Mathematical Skills of Students With SEN-L in Pre-Vocational Programs

of the weights and lengths tests correctly than of the operation test (median for weights 25 
items, for lengths 24 items, for arithmetic operations 7 items). 

����
������  �e majority of the students with SEN-L were not able to solve the expected 
number of items correctly and show that the participants' accuracy in dealing with arith-
metic operations and quantity comparison is low. It can be assumed that this might lead 
to di�culties in mastering mathematical items in the context of vocational training. �is 
is the case, in particular, where a certain speed is required (�uency). Math instruction in 
pre-vocational programs needs a stronger focus on building up and expanding arithmetic 
operations and quantities and has to be complemented by monitoring the learning process 
of students with SEN-L.

��
	�����  Mathematical Skills, Special Educational Needs in the Area of Learning, SEN-L, 
Germany, Pre-Vocational Training Programs, Vocational Education and Training, VET

�� ������������

Students with special educational needs (SEN) require support in developing basic mathema-
tical skills to qualify for the training and labor market. Several studies indicate associations 
between early mathematical competencies and later mathematics achievement (e.g., Duncan 
et al., 2007; Krajewski & Schneider, 2009; Nguyen et al., 2016; Seitz & Weinert, 2022). �e 
lack of basic skills in the areas of reading, writing and arithmetic as well as an overall low level 
of learning and performance are considered to be key obstacles to the successful integration 
into the training and labor market especially for students with special education needs (van 
Essen, 2013; Wocken, 2007). Di�culties in reading and mathematical skills have long-term 
e�ects on academic achievement, the successful completion of secondary school, and thus 
on the educational careers of young adults. �is mainly a�ects male students whose achie-
vement scores in mathematical skills were lower the more special education support they 
received (Holopainen & Hakkarainen, 2019). So far, however, too little is known about the 
mathematical performance level of students with SEN before they enter vocational training 
(Gebhardt et al., 2015).

���� ���������������
�������•��������•����••����
�•����� ����
�•�����
•••• ������­��������
��������€����‚�����


A�er attending inclusive schools or special schools, there are several reasons why students 
with SEN receive further support for their vocational training in Germany (Secretariat of 
the Standing Conference of the Ministers of Education and Cultural A�airs of the Länder 
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in the Federal Republic of Germany [KMK], 2021). On the one hand, these students are 
 overburdened in the academic competences and rarely obtain qualifying vocational quali�-
cations (van Essen, 2013; Wocken, 2007). On the other hand, these students fail in the open 
application process for such training. For this reason, many students with SEN undergo spe-
cial measures and attend programs of vocational education (Gebhardt et al., 2011; Hofmann 
et al., 2021; Tretter et al., 2011). 

�e legal right to additional resources and support is linked to the identi�cation of special 
educational needs in many school systems. But the approaches to special education vary sig-
ni�cantly from state to state (O'Hanlon, 2018). In Germany, funding and resources are based 
on the determination of the need for support, with concepts di�ering between the German 
federal states. �e same applies in the area of vocational education and training, which is 
regulated by law (Spichtinger & Valaikien�, 2013). For in-company vocational training, the 
legal regulations are primarily found in the Vocational Training Act (Berufsbildungsgesetz, 
BBiG) and the Handicra�s Act (Gesetz zur Ordnung des Handwerks – Handwerksordnung, 
HwO) (KMK, 2021).

Vocational training for young people receives �nancial support in Germany. According to 
�nancing statistics, 66.1 billion euros were spent on general and vocational schools in Ger-
many in 2017. In the area of vocational education and training, about 9.6 billion euros were 
allocated to vocational schools and about 2.6 billion euros to funding in the transition system 
area (KMK, 2021). �e goal is to keep youth unemployment as low as possible, as career pro-
spects of young people with SEN are unfavorable and their risk of remaining unemployed or 
working in precarious employment is high (Jochmaring, 2019). As KMK (2021) declares, it 
is the "function of all the courses of education at lower secondary level […] to prepare pupils 
for courses of education at upper secondary level, at the end of which a vocational quali�ca-
tion or the right to access higher education is acquired" (KMK, 2021, p. 123). For this reason, 
many measures in the area of vocational training are state-subsidized to successfully lead 
young people to vocational quali�cations. But this aim is not reached for all.

To receive �nancial state support, a distinction is drawn between people who need sup-
port during training in order to complete it successfully to lead an independent professional 
life and people who also need support in life a�er completion of the training (Bundesmi-
nisterium für Bildung und Forschung [BMBF], 2022). �erefore, the vocational education 
system distinguishes between students with special educational needs in the area of learning 
(SEN-L) or with learning disabilities and students with intellectual disabilities (SEN-ID). 
A�er completing vocational training, state support for young adults with learning di�culties 
ends, whereas adults with intellectual disabilities continue to receive life-long support. 

Di�erent vocational education programs are o�ered for students with SEN-L depending 
on the support they need. �ere are three main types: 
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1. Students without SEN usually take up a so-called dual system vocational training. �is is 
also possible for students with low support needs. Combining theoretical and practical 
learning, the training takes place on a dual basis in a company and at a vocational school 
(Anselmann et al., 2022). �e young people primarily acquire the practical content and 
skills in a company subsidized, if applicable, by the German Federal Employment agency. 
A vocational school complements this training on-the-job with theoretical content (Wie-
land, 2015). In some federal states in Germany (e.g., Baden-Württemberg, Nordrhein-
Westfalen), students with SEN-L can receive individual support at the vocational school. 
In other German federal states (e.g., Bavaria, Sachsen), students with SEN-L have the 
option of choosing a special education vocational school as a dual learning place instead 
of a vocational school or can attend special classes at the vocational school. �e main 
di�erences between special education vocational schools and vocational schools are re-
duced class sizes, special pedagogical sta�, individualized instruction, intensive training 
support and targeted support measures for vocational preparation. �e students prima-
rily end up in cra� occupations (e.g., bricklaying, painting), simple sales occupations, or 
cleaning and hospitality occupations (Autorengruppe Bildungsberichterstattung, 2020). 
Many of these occupations as for instance painter, hairdresser or carpenter are regulated 
by law in the Handicra�s Act (HwO) and supplemented in the Vocational Training Act 
(BBiG), which applies throughout Germany (KMK, 2021). �ey require plenty of ma-
nual skills and are less technical in nature. Vocational education and training lead to a 
vocational quali�cation for skilled work as quali�ed sta�, e.g. in accredited occupations 
requiring formal training. Towards the end of the vocational training, an exam is held 
under the supervision of a competent body (§ 71 BBiG) as e.g. the Chamber of Trades 
and Industry or the Chambers of Handicra�s (Wieland, 2015). About 50 percent of the 
students in any given year opt for a two-, three- or three-and-a-half-year apprenticeship 
in one of the 324 occupations requiring vocational training (Bundesinstitut für Berufs-
bildung [BiBB], 2021; KMK, 2021).

2. Students with SEN-L who would be able to start vocational training but do not have 
su�cient theoretical knowledge attend a state-�nanced vocational preparation year 
(Spichtinger & Valaikien�, 2013). Pre-vocational programs provide a basis for subsequent 
vocational training or employment. Students gain experience in vocational �elds such 
as e.g. business and administration, horticulture, home economics, building, metal or 
wood technology. Various programs o�er young people the opportunity to improve their 
individual chances of starting an apprenticeship, enable them to catch up on (missing) 
school-leaving quali�cations and bridge the time until the prospective entry into trai-
ning. �is is important in that the majority of young people in the transition area have 
comparatively low or no school-leaving quali�cations; 26.4 percent do not have a lower 
secondary school leaving certi�cate (BMBF, 2022). It is about 21 percent of the students 
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who participate in a vocational preparation measure a�er leaving school (Autorengruppe 
Bildungsberichterstattung, 2020).

3. If the need for support is so high that no dual training can be taken up, there is the option 
of attending special vocational training (§ 66 BBiG, § 42r HwO). O�en, special vocatio-
nal training courses are started a�er the completion of one (or more) vocational prepa-
ration programs. �ey are intended to be completed by persons for whom training in an 
accredited training occupation is not an option due to the nature and severity of their 
disability (BMBF, 2022). Special vocational training courses that are based on the corres-
ponding standard occupations are mostly theory-reduced (Jochmaring, 2019), e. g. wood 
technician. In 2021, almost 7,000 new training contracts were concluded  nationwide 
on the basis of § 42r HwO in so-called specialist trainee or worker training programs, 
 corresponding to 1.5% of all training contracts concluded in that year (BMBF, 2022). 

�e training regulations, e.g. the Handicra�s Act, specify for each accredited training what 
must be met in order to pass the examinations a�er two or three years of training (Deissinger, 
1996). Anyone who successfully completes the training acquires a quali�cation for skilled 
work as quali�ed sta� accredited (KMK, 2021). In the vocational school, skills, knowledge 
and abilities that determine the occupational pro�le are taught in various so-called learning 
�elds (Riedl & Schelten, 2010). For example, the learning �eld "preparing and coating sur-
faces" includes the competence to prepare surfaces according to customer orders, to carry out 
an initial coating and to comply with requirements for the set-up and safe use of workplaces 
(Bayerisches Staatsministerium für Unterricht und Kultus [StMUK], 2021a). �e descrip-
tions of the competences in the individual learning �elds are binding, indicate the level of 
quali�cation at the end of the learning process and represent the minimum scope (Bayeri-
sches Staatsministerium für Unterricht und Kultus [StMUK], 2021a). 

Meeting the standards of complex knowledge- and technology-based jobs, requiring ge-
neral skills and increased speci�c occupational and professional quali�cations (Carnevale & 
Desrochers, 2002) is very di�cult for students with SEN-L. �ey o�en fail because of poorer 
performances and slow working speed paired with a lack of school quali�cations and basic 
general skills (van Essen, 2013; Wocken, 2007). �erefore, it is necessary that basic skills must 
be acquired as a solid foundation.

��ƒ� „�…��
��������•��������•����•••†‡�������€��������� ���
���ˆ����†
���������­��������
�•������������‚�����


Catching up on lacking basic skills is therefore an important step in gaining a foothold in 
professional life: All apprenticeship occupations require the mastery of basic mathematical 
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skills. As soon as material requirements have to be determined, goods purchased, invoices 
issued or measurements taken, dealing with these units is indispensable (StMUK, 2021a). 
Learning basic mathematical skills and thus also logical thinking is therefore not linked to 
technical professions, but can be found in all areas of the working world. Practice and conso-
lidation of basic mathematical knowledge and skills must be conducted to a su�cient extent 
throughout the vocational training (StMUK, 2021a).

For math, the curriculum for vocational preparation states four objectives (StMUK, 
2021b): 1. Grasping basic mathematical structures and written calculation procedures in the 
area of basic arithmetic, the rule of three, fractions and percentages, 2. acting independently 
on the basis of a real (vocational) situation with quantities, measures and units of measure-
ment, 3. developing a notion of geometric constructions and shapes with calculations, 4. ac-
quiring basic skills for solving linear equations and formulas. �ese requirements concerning 
basic mathematical skills described in the curriculum for vocational preparation represent 
requirements that are needed in all occupations and must be mastered by young people, 
regardless of their disability or special educational needs, to enable them to successfully com-
plete vocational training. 

In addition to accuracy, the percentage of correctly solved tasks, �uency, the speed 
with which arithmetic tasks are solved, are considered essential for the development of 
 computational strategies and mathematical competence (Carr & Alexeev, 2011). �e reli-
able mastering of arithmetic operations and the converting and comparing of quantities, 
especially quantities relevant to everyday life and work such as weights and lengths are of 
enormous importance in all occupations (see e.g., vocational school curriculum for the occu-
pation painter and varnisher, StMUK, 2021a). �ese skills must be mastered con�dently and 
automatically, and also at a certain speed to succeed in professional life. 

Weakly developed basic skills are a predictor of later mathematical achievement (Enne-
moser et al., 2015). Failure to build a sustainable mathematical understanding and basic ma-
thematical skills during the elementary school years o�en leads to di�culties in acquiring 
secondary school subject matter, as di�culties in learning mathematics manifest during the 
school years (Scherer et al., 2016). Basic skills are not limited to early developmental stages, 
but continue to evolve and di�erentiate in higher grades (Ennemoser et al., 2011). Building 
on a solid concept based on natural numbers, learners �rst develop an understanding of de-
cimals and then fractions, but only a limited number of students have understood the dense 
structure of rational numbers by the end of the elementary school years (van Hoof et al., 
2018). Children have di�culties in estimating quantities and working on factual tasks before 
entering school, and also still in their third and fourth school years and as adults (Häsel, 
2001; Lobemeier, 2005; Stinken, 2015).

For students with SEN-L, one of the challenges is the development of basic mathematical 
skills (Gebhardt et al., 2013; Lehmann & Ho�mann, 2009; Moser Opitz, 2013). Di�culties 
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in learning mathematics become evident in the three central content areas of basic arith-
metic that characterize mathematics learning in elementary school and have implications 
for mathematics learning in secondary school (Moser Opitz, 2013; Rensing et al., 2016): 1. 
Understanding natural numbers, 2. understanding the decimal place value in the number 
system, 3. understanding arithmetical operations (Gaidoschik et al., 2021). Arithmetic skills 
are a prerequisite for the conversion of units of measurement (Franke & Ruwisch, 2010) and 
a lack of skills is o�en the reason for di�culties of students with SEN-L in factual arithmetic 
(Häsel-Weide, 2020). One third of students with SEN-L who completed special education 
have di�culties in dealing appropriately with numbers and solving simple division tasks 
(Lehmann & Ho�mann, 2009).

Despite various interventions, e�ective school-based support has only been successful to 
a limited extent for students with SEN-L. Several studies, such as the PISA 2012 Oversample 
of special schools, display insu�cient mathematical competencies for students with SEN-L 
in special schools a�er grade 9 (Gebhardt et al., 2015). In the 2018 PISA assessment, 21.1% 
of 15-year-old students (including students with and without SEN) remained below level 2 of 
mathematics pro�ciency, making it di�cult for them to interpret without direct instruction 
and to recognize how a simple real-life-situation can be represented mathematically. �ey are 
considered to be particularly at risk and do not have adequate mathematical literacy to make 
decisions in personal or professional situations (Organisation for Economic Co-operation 
and Development [OECD], 2019). To qualify for the training and labor market, students with 
SEN-L require support in developing basic mathematical skills.

Students with SEN-L need adaptive instruction that addresses their di�culties. Forma-
tive assessment as monitoring of learning progress is particularly e�ective for students with 
 SEN-L (Fuchs & Fuchs, 2006; Hosp et al., 2016; Vaughn et al., 2003). In 2012, the Euro-
pean Agency for Development in Special Needs Education elaborated European Patterns 
of Successful Practice in Vocational Education and Training. It drew particular attention, 
among other things, to learner-centered approaches that are in�uenced by the use of inno-
vative teaching and assessment methods, the implementation of individualized plans and 
 �exible curricula focusing on learners' capabilities (European Agency for Development in 
Special Needs Education, 2013). In order to address each student's individual abilities and, 
as teachers, to determine if they need to modify their curriculum, materials, or instructional 
procedures, it is useful to monitor student progress (Deno, 2003; Fuchs & Fuchs, 2006; Jung-
johann et al., 2018). With progress monitoring, small learning successes can be made visible 
and comprehensible. Experience with assessment formats that serve to monitor the learning 
process within the framework of a course (formative assessment) or to check results a�er 
completion of a course (summative assessment) plays a role for only around three tenths of 
vocational school teachers (Autorengruppe Bildungsberichterstattung, 2020). 
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ƒ� ���������‰��������

As basic mathematical skills are indispensable for obtaining a vocational quali�cation, we de-
veloped new web-based tests to measure three occupationally relevant skills: Arithmetic ope-
rations and comparing quantities such as weights and lengths. To date, only a few studies are 
available that demonstrate these skills in students especially with SEN in the area of learning 
(SEN-L) prior to entering vocational training. For this reason, the study focuses on arithme-
tic operations and comparing weights and lengths within a curriculum-based measurement 
framework for students with SEN-L in pre-vocational programs. It describes test develop-
ment and analyzes task di�culty. In addition, the study explores what arithmetic skills young 
people with SEN-L have before entering vocational training and how this performance in 
the areas of arithmetic operations compares with their weight and length comparison skills. 

�e following research questions can be speci�ed: 

1. Do the newly developed instruments �t the heterogeneous group of students with SEN-L 
in pre-vocational programs?

2. What skills do students with SEN-L possess and are they measurable by item range as a 
power test on the �rst 30 items?

3. Which skills can be processed su�ciently quickly and con�dently within �ve minutes to 
be su�ciently competent for the job? 

Š� �������
�������������

To answer the research questions, three skill-based speeded tests comparing weights and 
lengths and arithmetic operations were developed. �ey were used to examine 152 students 
with SEN-L in vocational preparation programs in southern Germany.

Š��� �����������

To assess and compare the performance in the areas of arithmetic operations, length and 
weight comparison, three skill-based speeded tests were constructed as progress monitoring 
tests with a drawing algorithm for multiple measurement time points. �ey can be conducted 
digitally on a tablet and were implemented in the online platform www.levumi.de ("Levu-
mi"). Levumi is a self-operated, free online platform for learning progress assessment opera-
ting since 2015, which complies with the data protection regulations of the German federal 
states (Gebhardt et al., 2016). 



9Lutz, Ebenbeck, Gebhardt

�e performance of students in Levumi speeded tests is determined not only by the number 
of correctly and incorrectly solved items, but also by their processing speed and thus the total 
number of items solved. �e completion time of the speeded tests we constructed was set to 
�ve minutes, as this duration had been found to be optimal for students with SEN-L in pre-
vious analyses (Ebenbeck et al., 2021; Schurig et al., 2021).

Weights and Lengths Test
A test for comparing weights and a test for comparing lengths were newly constructed as 
speeded tests based on the curriculum because there are no tests available in German-spea-
king countries that exclusively o�er items for comparing quantities with a time component. 
In common test procedures for school performance, for example, only individual items on 
variables are found. �e weights and lengths tests are designed as speeded tests with a time 
limit of �ve minutes, which makes them suitable for learning progress monitoring and for-
mative assessment (Jungjohann et al., 2018; Schurig et al., 2021). �ey are conceived as mul-
tiple-choice tests. Participants enter the relation sign. 

To design the tests as fairly as possible for heterogeneous groups, item categories with 
di�erent di�culties are formed. If the quantity comparison items include a decimal number, 
they fall into the hard item category. �e comma notation poses an additional challenge 
(Franke & Ruwisch, 2010) and can lead to misinterpretations if the student has no idea of it 
(Peter-Koop & Nührenbörger, 2008). In addition, the relation sign to be used in each case 
is included as a further rule (equal (=), smaller (<), larger (>)). �us, a total of six groups of 
items were formed and a pool of 240 items was created for each of the two comparison tests. 

Arithmetic Operations Test
�ere are no comparative tests of arithmetic operations for older students that take into ac-
count both accuracy and �uency, as required in everyday working life. �erefore, a test on 
arithmetic operations, similar to tests in elementary school, such as the Heidelberg Arithme-
tic Test (Heidelberger Rechentest - HRT) (Ha�ner et al., 2005), was newly developed. It can 
also be used with older students and includes a speed component. 

�e goal of the test is to determine the value of the placeholder in the four arithmetic 
operations addition, subtraction, multiplication and division in the number range up to 100. 
Research results on the development of mathematical competencies show that the position of 
the placeholder in the item has an in�uence on the di�culty. Determining the placeholder of 
the �rst position or the second position requires a higher level of mathematical competence 
than determining the result (Gebhardt et al., 2013, 2014; Mittelberg, 2004). �e di�culty of 
an addition or subtraction task is further in�uenced by crossing the tens boundary (Ander-
son et al., 2022; Beishuizen et al., 1997; Benz, 2007). Correspondingly, the types of multipli-
cation tables up to ten also have an in�uence on the di�culty of the item (Gaidoschik, 2014; 
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Gasteiger & Paluka-Grahm, 2013; Padberg & Benz, 2021). In total, 16 item categories with 

di�erent di�culties were formed.

A pre-test was conducted with individual students in advance. �e item formats and indi-

vidual test items were developed with experts from vocational schools and special education.

Š�ƒ� •��•
�

Participants were students with SEN-L in pre-vocational programs in southern Germany  

(n = 152). 29% reported themselves as female, 69% as male and 2% as non-binary. Stu-

dents were on average 17.16 years old (SD = 1.28). �e test was conducted at the end of the 

school year during which arithmetic operations and exercises on various quantities had been 

 practiced in class. All participants worked on their own on a tablet. Trained instructors pro-

vided guidance on which strategies students should use to perform optimally in the speeded 

tests. A�er sample comprehension clari�cation items, the items of the three tests were to 

be completed in any order as fast as the participants were able to. Participants were advised 

to enter the result zero if no result could be calculated in an arithmetic operation test. �is 

opened up the possibility of completing further items in the given time. All tests had a time 

limit of �ve minutes and were administered consecutively in class. A variation in the order 

of completion was made possible for the participants as they selected the test order freely.

Š�Š� •���������
����

���

To ensure that the constructed test procedures are appropriate for use in vocational schools 

with students with SEN-L, the test goodness is �rst checked using the Rasch model. �e 

Rasch model is an item response theory (IRT) model. In tests that conform to the Rasch 

model, a person's likelihood of solving an item depends on the di�culty of the particular 

item (item di�culty) and the person's overarching ability (person ability). If speeded tests 

are constructed on the basis of the Rasch model, on the one hand a good �t between item 

di�culty and person ability and on the other hand an item di�culty that is as homogeneous 

as possible within a test are aimed for (Bock & Gibbons, 2021). 

Next, student performance is contrasted for the three di�erent tests. For this purpose, the 

mean sum scores are compared by means of a one-factor analysis of variance (ANOVA) and 

the relation between the test results at student level is analyzed by means of Pearson corre-

lations. In a Latent Pro�le Analysis, di�erent groups of students are additionally singled out 

depending on their performance patterns in the three tests.
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‹� ����
��

In the �rst part of the results section, we describe, if the newly constructed tests meet the re-
quirements of the Rasch model. Moreover, we examine the solution probabilities of students. 
In the second part, we �gure out di�erent students' performances in a latent pro�le analysis1.

‹��� ��	�����������

���

�e two newly constructed tests for comparing weights and lengths meet the requirements 
of the Rasch model. For a power analysis of the tests, the �rst 30 items of the item pool are 
used, since this item range has all di�culty-generating characteristics and can be answered 
by most students in �ve minutes. In a power analysis, both tests show good test reliability 
(Lengths: WLE = 0.86, Weights: WLE = 0.84). �e in�t and out�t statistics of the items are 
within the required range between 0.5 and 1.5 (Lengths: Out�t Min = 0.6, Out�t Max = 1.4, 
In�t Min = 0.7, In�t Max = 1.3; Weights: Out�t Min = 0.6, Out�t Max = 1.5, In�t Min = 0.7, 
In�t Max = 1.4). Item di�culty coincides with students' estimated person abilities, suggesting 
a �t between the tests and student performance (Figure 1). �e items of both tests show a ho-
mogenous item di�culty, since all items are in the logit range between -2 and 2. For a median 
split of persons, the graphical model test does show only little irregularities on the item level, 
which indicates a �t of the item pools to the Rasch model (Figure 2). Two items seem to be 
easier for students with high abilities (Weights: 3 t > 3 kg, Lengths: 2 cm > 2 mm). �ese items 
contain the same single-digit number and di�er only in the unit of measurement. �us, they 
control the knowledge of units of measurements in a small number space, no conversion is 
necessary. Because these items are particularly simple, they are not expected to test unfairly 
with respect to low-achieving students. �ey may just be less meaningful than other items in 
the item pool. To make for having simple items in the item pool that can be solved by many 
students and lead to a sense of accomplishment, these items are kept in the item pool.

Figure 1: Item-Person-Map of the First 30 Items of Weight and Lengths Tests

1 Data and Code for R are available on OSF.io: https://osf.io/nkyxt/?view_only=75ed8232c84c478b86dc7f9b2fcc7667
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Figure 2: Graphical Model Test of the First 30 Items of Weight and Lengths Tests

Note: �e graphical model test compares item �t for two median split groups of subjects tested. �e red circles show the standard 
deviation of every item. If the red circle intersects with the bisecting angle, the respective item shows no di�erence for the two 
groups.

�e test for arithmetic operations measures four di�erent operations: Addition, subtraction, 
multiplication and division. However, since the items are processed as placeholder items, the 
mathematical operations of the addition and subtraction items as well as the multiplication 
and division items can hardly be separated. �erefore, the items are divided into two dimen-
sions and estimated in a two-dimensional Rasch model. For a power analysis of the tests in a 
two-dimensional Rasch Model, the �rst 32 items of the item pool are used, as this item range 
covers all di�culty-generating characteristics to the same extent (Figure 3). In the two di-
mensions, the test shows good reliability (addition & subtraction: EAP = 0.85, multiplication 
& division: EAP = 0.84).

Figure 3: Item-Person-Map of the First 32 Items of the Operations Tests With Two Dimensions
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For items in the weights and lengths tests, students show on average signi�cantly higher pro-

bability of solving than in the arithmetic operations test (Figure 4). 

�e solution probabilities of students di�er signi�cantly between the tests (F (3) = 71.5, 

p < 0.001) with the highest di�erences in solution probabilities lying between the tests of 

arithmetic operations and weights or lengths (di� > 15.39 < 34.33, p < 0.001). Only between 

tests or dimensions with the same instructions (lengths and weights, addition & subtraction 

and multiplication & division) no signi�cant di�erence could be detected. In the context of 

arithmetic operations, students work on the multiplication and division problems with the 

highest probability of solution (Figure 4). Students' performance on the lengths test and the 

weights test correlate (r = 0.64). Only weak correlations (r > 0.29 < 0.45) are found  between 

the performance in the arithmetic operations and the weights and lengths tests. Performan-

ces within the arithmetic operations test between the di�erent dimensions (addition & sub-

traction, multiplication & division) are moderately correlated (r > 0.6 < 0.82) because these 

are fundamentally independent scales that provide di�erent values and information for edu-

cators.

Figure 4: Range of Solution Probabilities

�e average solution probabilities are between 55% and 20%, with only a few students show-

ing more than 75% solution probability in the tests. Especially in the arithmetic operations, 

the solution probabilities are low and only few students solve all items correctly. Since the 

construction of the tests on comparing lengths and weights allows a guess probability of 

30%, this 30% must be subtracted from the calculated solution probability. �us, the solution 

probabilities of all tests are between 20% and 35%.
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‹�ƒ� ••������������
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When the item pools are evaluated as speed tests, the increase in item di�culty is evident as 
the test progresses (Figure 5). �e necessary speed component of students' performance can 
be seen, as items in the back get harder. A fast student can solve more items and only a fast 
student can solve those items in the back.

Figure 5: Item-Person-Map for Weights and Lengths Tests as Speed Test

In comparison, the students solve more items of the weights and lengths tests correctly than 
of the operation test (Figure 6). �e median for weights is 25 items, for lengths 24 items and 
for operations 7 items. Four di�erent performance classes emerge. �e largest class is class 4 
(purple) with a total of 82 students, who show the lowest abilities in all three tests. �e second 
largest class is class 2 (blue) with a total of 50 students, who also show the lowest abilities in 
operations, but medium abilities in lengths and weights calculation. Class 1 (red) comprises 
9 students, who have the highest sum scores in regards to the other students and low to me-
dium abilities in operations. Class 3 (green) with a total of 8 students is the smallest class. 
�ese students show the best scores in arithmetic operations, but medium abilities in lengths 
and weights.

Figure 6: Range of Sum Scores of the Speed Tests as Box Plots (Le�) 
and in a Latent Pro�le Analysis With Four Pro�les (Right)
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Also, students show slow processing speed. In the weights test, the median processing speed 
is 6.37 seconds, with the fastest 10% needing 3.8 seconds and the slowest 10% 11.9 seconds 
on average per item. �e lengths test is processed somewhat faster on average. �e median 
processing speed is 6.26 seconds, the fastest 10% need 3.1 seconds and the slowest 10% 13.3 
seconds on average per item. �e test on arithmetic operations is processed the slowest. On 
average, 17.15 seconds are needed per item, the fastest 10% need 6.9 seconds and the slowest 
10% 33.97 seconds on average per item.

Œ� „���������

�e three newly constructed tests of weights and lengths comparison as well as the arithmetic 
operation test for students with SEN-L in pre-vocational training programs are appropriate for 
this population and correspond to the test-theoretical assumptions of the Rasch model. �e 
tests are designed to be used both cross-sectionally and longitudinally as curriculum-based 
measurement (Schurig et al., 2021). �e test items are relatively easy and correspond to the 
learning content of the third and fourth grade of the German elementary school in mathema-
tics. Students should therefore be familiar both with comparing lengths and weights and with 
applying the basic arithmetic operations and a solution probability of 100 percent should be 
possible in the vocational school, since even fourth graders at the lower pro�ciency levels are 
quite capable of ordering representatives of di�erent quantities (Lobemeier, 2005). With a cer-
tain amount of errors or technical problems, such as pressing an answer incorrectly, we expect 
that 90 percent of the items should be solved correctly (accuracy). �e majority of the sample, 
however, was not able to solve the expected number of items. Although the students tested are 
an at-risk group due to their special needs, these results are only partly in line with our expecta-
tions, as their performance in all areas was weaker than anticipated. From this we conclude that 
they are likely to have di�culties in the later vocational theoretical tests.

One item in each of the two quantity tests was particularly easy, especially for students 
with higher abilities, and can be seen as di�erential item functioning (DIF). However, since 
these two items were very easy, this may also be due to a sampling e�ect. �ese items con-
trol the knowledge of units of measurements in a small number space. Items with a solution 
probability of � .80 are referred to as "icebreaker items" (Moosbrugger & Kevala, 2020) and 
provide a sense of achievement for a large proportion of participants. �erefore, they will be 
kept in the item pool for motivational reasons.

All students complete fewer items correctly in the operations test than in the weights and 
lengths tests. �e lower number of items processed and the resulting slower processing speed 
can be attributed to the di�erent instructions of the tests. Whereas the tests for weights and 
lengths are multiple-choice, in the operation test a number must be actively entered via a 
number �eld. A longer processing time may therefore be decisive for the lower total score. 
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In addition, there is a lower guess probability for the operational tests. However, since a si-
gni�cantly lower number of solution probabilities is also found for the operation test in all 
dimensions, di�culties in arithmetic skills and calculating with operations can be proven for 
all students, which �ts the �ndings for ninth graders of Gebhardt et al. (2013, 2014). 

In the context of the operational test, multiplication items in particular are solved with a 
higher solution probability. Multiplication items are learned by heart and the result is there-
fore not calculated but retrieved from long-term memory. �e use of placeholder tasks im-
pedes recall from memory and was also found to be di�cult for some seventh- and eighth-
graders in secondary school (Mittelberg, 2004). However, students in these high grades are 
presumably already so familiar with placeholder items that they should not represent a si-
gni�cantly higher hurdle than regular arithmetic items. A con�dent use of arithmetic ope-
rations, as demanded in occupational life (StMUK, 2021a), requires a �exible application of 
arithmetic logic, e.g. to solve reversal tasks, as demanded in placeholder tasks. �erefore, all 
arithmetic skills must be covered intensively in vocational school instruction as well.

Since the students showed very heterogeneous performances, further pro�le analyses 
were conducted. We used latent pro�le analysis to identify groups of students with similar 
patterns in their mathematical skills. Comparing the three tests, four di�erent performance 
pro�les can be carved out:

One group of students (6%) consistently performs best, but also completes fewer arith-
metic operations correctly. �us, it is questionable here whether this top group of students 
can live up to the theoretical expectations or whether this group’s performance, with appro-
ximately 40 to 50 correctly solved items per test, is already too weak in the tested areas. With 
a high solution probability, there is potential for improvement here, especially in calculation 
speed. We believe this group to have the best chance of progressing to an apprenticeship. 

�e second group of students (33%) shows medium to good performance in the weights 
and lengths test, but weak performance in the arithmetic operations. �is pro�le includes 
students who show an understanding of quantities and, potentially, have also memorized the 
conversion of quantities. However, there is a calculation weakness or a problem in arithmetic, 
which is why the items cannot be solved correctly. �is may lead to problems when it comes 
to successfully completing vocational training.

�e third group of students (5%) shows the best scores in arithmetic operations, but medium 
skills in lengths and weights. �is pro�le includes students who have a secure grasp of arithmetic 
operations but do not yet have a solid understanding of quantities. Increased treatment of length 
measurement and items and activities in curricula that speci�cally address student challenges are 
also called for by Smith et al. (2013). �rough targeted exercises in comparing lengths as well as 
weights, existing gaps can perhaps be closed so that vocational training can be started. 

�e fourth and largest group of students (55%) shows weak performance in all three 
tests. �ere is neither a suitable understanding of weights and lengths nor are arithmetic 
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 operations correctly mastered and applied. Fundamental di�culties are evident in all areas. 
Here, support must be provided with regard to all basic mathematical skills. For example, a 
�exible application of multiple strategies such as the strategy "subtraction by addition" in ad-
dition to the direct subtraction strategy could be useful here, for all children, not only  those 
with mathematical learning disabilities, as suggested by Peters et al. (2014). For the fourth 
group, it is to be expected that successful completion of vocational training is more di�cult.

All four groups clearly show that the participants' accuracy in dealing with arithmetic 
operations and quantity comparison is low. �is is consistent with OECD (2019) �ndings 
on at-risk students. It can be assumed that this might lead to di�culties in mastering ma-
thematical items in the context of vocational training. �is is the case, in particular, where 
a certain speed is required to solve the item, as all participants show slow processing speed 
in all of the three tests. �e core question of the study, namely whether, at the end of a pre-
vocational training program, students with SEN-L will have all the skills for the conversion 
of  occupationally relevant quantities and the reliable mastering of arithmetic operations to 
enable them to successfully start and complete a vocational training, has to be answered in 
the negative for the largest group of the participants in this study.

Here the limitation of the study becomes evident. �e sample is not representative of all 
students with SEN-L in pre-vocational training programs in Germany. In addition, the pre-
sent study did not examine students without SEN as a comparison group in order to derive, 
for example, solution probability. In further studies, the reported results should therefore be 
tested and compared with data on students without SEN. Likewise, testing with a broad item 
pool of the same dimensions could also be conducted in other grades or at other times, in ad-
dition to students in pre-vocational training programs. �is would be easily possible because 
the items are relatively simple and correspond to the learning content of the third and fourth 
grades of German elementary school in mathematics. 

It has been demonstrated by this study that math instruction in pre-vocational programs 
needs more focus on building up and expanding arithmetic operations and quantities. Lear-
ning �eld-oriented teaching in vocational schools for developing occupational competencies 
is important (Riedl & Schelten, 2010), but needs adaptive support for students with SEN-L, 
especially with regard to basic mathematical skills. Evidence-based programs and progress 
monitoring can be used to support at-risk children (Mononen et al., 2014). Targeted support 
with direct instruction (Scherer et al., 2016) combined with strategy instruction (Swanson & 
Hoskyn, 1998) and a monitoring of learning through learning progress assessment appear to 
be e�ective methods. �erefore, we intend to provide structured support for occupationally 
relevant mathematical skills for a similar group of students with SEN-L in addition to their 
vocational instruction. To this e�ect, the newly developed curriculum-based progress moni-
toring tests will be used in formative assessments.
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��������  Participation in Continuing Professional Development (CPD) supports the de-
velopment of vocational teacher competencies. However, it is o�en not clear what learning 
methods vocational teachers use in their CPD. �is study therefore investigated the CPD 
practices of vocational teachers in Kenya, with a speci�c focus on the formal and informal 
learning methods used.

���������  �e study used a questionnaire survey to collect data from TVET teachers ran-
domly drawn from six Technical and Vocational Colleges in Kenya's Nairobi Metropolitan 
Area. Descriptive and inferential analysis of the data was used to determine how frequently 
di�erent learning methods are used and to identify associations between CPD practices and 
teacher characteristics.

������
��� TVET teachers in Kenya were found to use di�erent learning methods depending 
on the availability of the learning methods and the learning goals teachers have.  Formal 
academic learning and discussions with colleagues are frequently used while collaborative 
learning methods and practice-based learning activities are less frequently used. Rarely used 
are written re�ections about practice and its outcomes. Despite viewing Lecturer Industrial 
Attachment (LIA) as important and therefore wishing to attend LIA, more than a third of the 
participants indicated that they had never attended LIA. �e use of professional literature 
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is restricted to text books with limited use of primary and secondary literature. CPD acti-
vities such as mentoring, supervising other teachers, and school visits were found to form a 
unique category of CPD activities that is more frequently used by teachers with administra-
tive responsibilities.

�����
������ �e limited use of active learning methods that involve critical evaluation of 
practices and their outcomes risks limiting the ability of vocational teachers in Kenya to 
transform and adopt better practices. It is recommended that vocational teachers in Kenya 
are encouraged to adopt a broad conception of teacher CPD that embraces collaborative, 
re�ective, and practice-based learning. 

	��������� Teachers, Continuing Professional Development, Formal and Informal Lear-
ning, TVET, VET, Vocational Education and Training, Kenya

�� ������
������

Improving the professional competencies of vocational teachers is essential for ensuring the 
quality of vocational education. �e United Nations Educational, Scienti�c and Cultural 
Organization (UNESCO) uses the term Technical and Vocational Education and Training 
(TVET) and has de�ned TVET as a broad set of educational processes which enable the de-
velopment of technical competencies related to occupations in various sectors of the econo-
my and social life in addition to supporting the acquisition of general knowledge, skills and 
attitudes (UNESCO, 2001). �is broad scope of TVET highlights the need for TVET teachers 
to possess a broad range of competencies and in light of rapid scienti�c and technological 
changes, TVET teachers must continually update their knowledge, skills and competencies. 
Accordingly, the Continuing Professional Development (CPD) of TVET teachers is critical 
in the provision of quality vocational education and training (Cedefop, 2016; Gamble, 2013; 
Wheelahan, 2010).

Richter et al. (2011) de�ned teacher CPD as the ongoing formal and informal learning 
activities that deepen and extend teachers' professional competencies. �e learning enables 
TVET teachers to o�er relevant and up to date content and to deal with the challenges of 
vocational teaching (Anselmann et al., 2022; Dymock & Tyler, 2018; Hoekstra et al., 2018). 
TVET teacher CPD is thus essential to ensuring quality of vocational education and training 
(Gamble, 2013; Misra, 2011; Winch, 2013).

Despite its importance, e�ective TVET teacher CPD remains unavailable to many teachers 
across the world (Axmann et al., 2015; Rawkins, 2018) and especially in Sub-Saharan Africa 
(Grijpstra & Papier, 2015). Kenya is one such country in Sub-Saharan Africa where a key 
concern over the years has been that TVET teachers in the country have been unable to im-
prove their professional competencies (Akala & Changilwa, 2018; Sifuna, 2020). Moreover, 
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there exists no formal policy on the Continuing Professional Development of teachers. In 
the absence of policies and professional guidelines, teacher CPD in Kenya remains under re-
sourced and poorly targeted (Lowe & Prout, 2018). Within this context and given the limited 
research into the CPD practices of TVET teachers in Kenya, it remains unclear how TVET 
teachers in Kenya improve their professional competencies, and in particular, the formal and 
informal CPD practices they use. To address the existing research gap into the CPD practi-
ces of teachers in Kenya and to potentially identify appropriate measures to support TVET 
teacher CPD in Kenya, this study sought to investigate and pro�le the CPD practices of TVET 
teachers in Kenya with a speci�c focus on the formal and informal learning methods used.

To guide the study, a narrative review of literature focusing on the learning methods vo-
cational teachers use and the factors that in�uence participation in teacher CPD was carried 
out. �ese are described below followed by a description of the context of the study, its design 
and �ndings. 

���� ��������������••�

Researchers have in the past sought to identify the di�erent learning methods vocational 
teachers use and the frequency of using such methods. In their systematic review of litera-
ture on the professional learning of vocational teachers, Zhou et al. (2022) identi�ed four 
categories of learning methods that vocational teachers have been observed to use. �ese are: 
(a) Pre-de�ned professional development programs which are purposefully designed and 
therefore formal in character such as formal education and academic workshops, (b) self-
directed learning activities which involve learning by doing, re�ection and active exploration 
of new ideas and approaches in the workplace, (c) collaborative learning activities in the 
school which involve the active exchange of ideas and practical information through activi-
ties such as peer collaboration or informal discussions, and (d) industry-based learning acti-
vities whereby vocational teachers visit industries and other work places for the purposes of 
learning. Similar learning methods were identi�ed in studies focusing on the CPD practices 
of TVET teachers in  Sweden (Andersson & Köpsén, 2015, 2018), China (Zhou et al., 2021) 
and Britain (Broad, 2016).

While vocational teachers in di�erent countries use similar learning methods, variations 
have been observed in how frequently vocational teachers in di�erent countries use the lear-
ning methods available to them. For example, in a study focusing on Swedish vocational 
teachers and using a questionnaire survey on vocational teacher participation in di�erent 
CPD activities, Andersson & Köpsén (2018) found that reading professional literature was 
the most common learning method followed by study visits and students' placement respec-
tively. Focusing on vocational teachers in England, Broad (2016) used a questionnaire survey 
supplemented by interviews to identify how frequently vocational teachers in Britain use 
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di�erent learning methods. Reading journals and books together with accessing materials 
and resources online were the most commonly used methods, while industrial placement 
was among the least commonly used.  Focusing on vocational teachers in di�erent countries 
and using a combination of desk work, interviews and surveys, Stanley (2021) observed wide 
variations in how frequently vocational teachers in di�erent countries used the learning me-
thods available to them.   

With respect to factors in�uencing what learning methods teachers use in their CPD, a 
range of factors have been identi�ed. In particular, the choice of learning method has been 
linked to teachers' career stages, available learning methods, and organisational practices 
such as the recognized learning methods (Njenga, 2022). For example Barrera-Pedemonte's 
(2016) review of literature found that across di�erent countries, access and participation to 
di�erent forms of professional development varies with teachers' characteristics such as age, 
and completion of pre-service training. For example, in a study focusing on German secon-
dary school teachers, Richter et al. (2011) found that the use of formal and informal learning 
practices di�ered along career stages with formal in-service training being used most fre-
quently by mid-career stage teachers. Other studies have  shown variations in participation 
rates due to educational attainment, age, occupational area, and prior CPD experiences (Ap-
pova & Arbaugh, 2018; de Vries et al., 2013; Njenga, 2022). In Serbia, Maksimovic (2016) 
found that young vocational teachers participate in fewer CPD activities and report fewer 
hours of CPD compared to their older and more experienced teachers. In similar studies 
focusing on VET teachers in Turkey (Durgun, 2016) and Sweden (Andersson & Köpsén, 
2015), regional disparities in participation rates were observed. Other studies have linked 
CPD practices to contextual factors such as the type of school and policies guiding the pro-
fessional development of teachers. Other factors include clear opportunities to participate in 
CPD, availability of resources and incentives for participation (Andersson & Köpsén, 2015; 
Appova & Arbaugh, 2018; Boylan et al., 2018; Desimone et al., 2007; Organization for Eco-
nomic Co-operation and Development [OECD], 2014; Sancar et al., 2021; Stanley, 2021).

�e reviewed literature shows that TVET teacher CPD consists of all learning that TVET 
teachers engage in with the aim of improving their professional competencies. �e literature 
also shows that TVET teachers use multiple learning methods and that the learning methods 
used do not di�er radically from the learning methods used by general education teachers. 
However, due to the dual character of vocational teaching, TVET teachers make use of ad-
ditional methods such as work or industry placement for vocational teachers (also referred 
to as Lecturer Industrial Attachment) whereby teachers visit work places or industrial �rms 
for extended periods of time to maintain and improve their knowledge and skills related to 
emerging technologies and modern work process (Andersson & Köpsén, 2018; Broad, 2016; 
Kaske et al., 2022; Zhou et al., 2022).
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�e reviewed literature also shows that participation in teacher CPD and the use of di�erent 
learning methods is in�uenced by both personal and contextual factors. Personal factors relate 
to teacher characteristics such as age, career stage, and prior educational quali�cations. Contex-
tual factors relate to the institutional and organizational conditions within which teachers work. 
�ese include regulations on teacher CPD, available opportunities for CPD, and the support 
and resources availed to teachers from their employers or government (Appova & Arbaugh, 
2018; Boylan et al., 2018; Desimone et al., 2007; OECD, 2014; Sancar et al., 2021; Stanley, 2021).

To explain the use of di�erent learning methods, the study adopted the view that teachers 
are adult learners and their professional development is adult education (Appova & Arbaugh, 
2018; Beavers, 2009; Lawler, 2003). As Lawler notes, such a view allows the incorporation 
of ideas from the �eld of adult learning into teachers' professional development. �e study 
therefore borrowed from literature on adult learning and in particular, the view that adults 
are self-directed learners, i.e., adults tend to be able to diagnose their learning needs, iden-
tify appropriate learning approaches and evaluate their learning outcomes (Brook�eld, 2009; 
Gordon & Ross-Gordon, 2018; Henschke, 2009; Merriam & Bierema, 2014). In addition, to 
take into account the role of context, the study adopted Njenga's (2022)  conceptualization of 
teachers' CPD as context-bound and goal-oriented adult education, characterized by  multiple 
aims, diverse content, and a broad range of learning methods.

Accordingly, vocational teachers were viewed as adult learners who are self-directed in 
their learning and who therefore choose learning approaches that best suit their learning 
needs within their working contexts. �is implies that teachers are strategic and selective in 
their choice of learning methods. �us, rather than passively use whatever learning methods 
are available to them, teachers selectively choose and use speci�c learning methods from 
those available to them depending on their underlying learning goals and the dictates of the 
institutional context (Njenga, 2022). For example, Stanley (2021) found that in cases where 
vocational teachers pursue goals such as licensing or career progress, the learning methods 
vocational teachers choose align with the conditions for licensing and incentives set for ca-
reer progress. Moreover, vocational teachers could only use the learning methods that they 
could access. Accordingly, it can be concluded that the learning methods that vocational 
teachers use and the frequency of using such methods depends on the learning methods that 
are available to vocational teachers in a particular context and how well the available learning 
methods support vocational teachers to meet their learning needs and goals. 

��•� ���������•�����•�
���

As a developing country with a large youth demographic, Kenya views TVET as vital for 
her social and economic development. TVET is seen as critical for the development of the 
manufacturing and services sectors of the economy and in solving the problem of youth 
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 unemployment. Both formal and informal systems of vocational education exist in Kenya. 
Within the formal system of vocational education, public and private institutions o�er trai-
ning in engineering trades, agricultural studies, and business studies, among others (Mi-
nistry of Education Sector Working Group, 2019; Sifuna, 2020; Technical and Vocational 
Education and Training Authority [TVETA], 2020).

Formal TVET training leads to di�erent quali�cations depending on the entry characte-
ristics of students and training institutions may be classi�ed based on the characteristics of 
students and the quali�cations students obtain. Vocational Training Centres or Youth Poly-
technics o�er training to students with primary level education (i.e., International Standard 
Classi�cation of Education (ISCED) level 2) and study programs lead to the award of artisan 
certi�cates. Technical and Vocational Colleges (TVCs), o�en referred to as Technical Trai-
ning Institutes, o�er training to students with secondary level education. As non-university 
training institutions, TVCs o�er cra� certi�cate programs that run for two years (ISCED 
level 3) and diploma certi�cate programs that run for three years (ISCED level 4). National 
Polytechnics o�er training leading to the award of diploma certi�cates or the Higher Natio-
nal Diploma (ISCED level 5) (UNESCO Institute of Statistics, 2022). �is study focused on 
vocational teachers in public Technical and Vocational Colleges (TVCs) who teach cra� and 
diploma level students. 

��•� �����������������������	����

Vocational teachers working in public TVCs, o�en referred to as TVET teachers, are respon-
sible for providing theoretical and practical instruction in their trade areas. Ideally, all TVET 
teachers in Kenya should have received some form of teacher training in addition to formal 
training in their trade areas before being employed as teachers. �is is usually a minimum of 
diploma or cra� certi�cate in their trade area (International Centre for Technical and Voca-
tional Education and Training [UNESCO-UNEVOC], 2018).

Vocational teachers may receive pedagogical training at the Kenya Technical Teachers 
Colleges (KTTC), leading to the award of a non-university diploma in teacher education. 
Vocational teachers may also receive training in a university and obtain a Bachelor of Educa-
tion degree. However, there is no requirement for prior work experience to be admitted for 
teacher training or to be employed as a vocational teacher (Ronoh et al., 2013). Moreover, 
not all teachers have received pedagogical training while others lack the requisite educational 
quali�cations. For example Kariuki (2013) found that one third of the teachers at two of the 
country's largest Technical Training Institutes had only diploma quali�cations yet they were 
responsible for teaching diploma level students. 

TVET teacher training in Kenya has been criticised for failing to provide adequate trai-
ning in the practical skills that TVET teachers are later expected to teach (Sifuna, 2020). 
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TVET teachers are also largely responsible for their in-service training, although the govern-
ment in conjunction with donor agencies may provide short in-service training programs 
(UNESCO-UNEVOC, 2018). 

�ese conditions highlight the need for TVET teacher CPD in Kenya as well as research 
insights that can be used to improve TVET teacher CPD in Kenya. However, it remains 
 unclear what learning methods TVET teachers in Kenya use in their CPD and the frequency 
of using the di�erent learning methods available to them. It is also unclear what factors in�u-
ence their choice of learning method and how teacher characteristics in�uence their choice 
of learning method.

•�  �����������­��������€
�������

�is study therefore sought to investigate and pro�le TVET teacher CPD practices in Kenya 
with a focus on the formal and informal learning methods used. Further the study sought to 
investigate how TVET teacher characteristics in�uence the choice of learning methods used. 
To guide the study, the following two research questions were posed:

a. What formal and informal learning methods characterize TVET teacher CPD in Kenya?

b. How do TVET teacher characteristics in�uence the choice of learning method?

To attain the aim of the study and answer the research questions, it was necessary to collect 
empirical data on the learning methods used by a broad cross section of TVET teachers in 
Kenya and relate that data to the characteristics of the teachers providing the data. A survey 
questionnaire approach to data collection was therefore adopted for the study. �is was in 
line with the approach used by similar studies in the past, e.g. Andersson & Köpsén (2018).

�e review of literature showed that the CPD development practices of vocational teachers 
largely mirror those of general education teachers. Accordingly, rather than duplicate past 
e�orts and develop an entirely new instrument that is similar to existing instruments, the 
questionnaire items were adopted from those used in the Teaching and Learning Internatio-
nal Survey (TALIS) to explore the CPD practices of teachers (OECD, 2014, 2018). Moreover, 
this was in line with past studies that adopted the TALIS items to examine and compare the 
CPD practices of vocational teachers in nine countries in Western Balkans and Turkey (Stan-
ley, 2021).

�e questionnaire asked participants to indicate how frequently they used various lear-
ning methods in the past one year, and to provide basic information about themselves such 
as age, gender, educational quali�cations, and career stage. However, the items were adapted 
to better �t the Kenyan TVET context. �us, items speci�c to TVET, such as those focusing 
on participation in Lecturer Industrial Attachment, were added. �e questionnaire was then 
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piloted in three Technical and Vocational Colleges and based on the response patterns, the 
�nal questionnaire was developed. For example, items with very low response rates were 
deemed unsuitable for the Kenyan context and were consequently removed.

For purposes of analysis, the CPD activities used in the questionnaire were categorized 
into two main categories i.e., formal and informal CPD activities. �e informal category was 
further split into three sub-categories: Collaborative, self-paced, and practiced based. �e 
four categories are described below.

a. Formal CPD activities referred to structured and formally organized learning activities 
that are o�en facilitated by an expert. Examples include activities such as workshops and 
seminars, short and long courses o�ered by colleges and universities, and educational 
conferences. 

b. Collaborative CPD activities referred to CPD activities that rely on teamwork and peer-
learning. Examples of collaborative CPD activities include co-teaching and lesson obser-
vation, mentoring and coaching other teachers, and participation in teacher clubs.

c. Self-paced CPD activities referred to learning activities undertaken by and directed by 
the individual teacher and include studying professional literature, watching videos and 
online content relating to teaching content and teaching methods, and discussions with 
colleagues to solve practice challenges. 

d. Embedded and practice based CPD activities relate to work activities that are characte-
rized by a high degree of learning and require teachers to step out of their normal routine 
and relook at content, practices and outcomes. �ese include participating in designing 
content and learning materials, curriculum development, and developing and marking 
national examinations. Other embedded activities include participating in research acti-
vities, writing re�ections about practices and their outcomes, and participating in Lectu-
rer Industrial Attachment (i.e., work placements for the vocational teachers in industries 
or other workplaces).

In line with the focus of the study, the study population were TVET teachers in Technical and 
Vocational Colleges (TVCs) in Kenya. Nairobi Metropolitan Area was chosen as the study 
location, owing to its size and representativeness. �e area is Kenya's principal economic and 
cultural centre and consists of �ve of the 47 counties in Kenya's devolved system of gover-
nance (Mundia, 2017). �e �ve counties are, Kiambu County, Kajiado County, Nairobi City 
County, Machakos County and Murang'a County. 

In each county, there are between two and three TVCs and the sampling plan was to 
pick one TVCs from each county. However, due to access challenges following the Covid-19 
pandemic, it was not possible to access any of the TVCs in Machakos County. Accordingly, 
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Machakos County was substituted with Nyeri County, a county neighbouring the metropo-
litan area, and one of the TVCs in Nyeri County was chosen by convenience. In the course 
of looking for a substitute for a TVC from Machakos County, a second TVC from Nairobi 
County accepted to participate in the study. In the end, six TVCs took part in the study, two 
from Nairobi County, and one from each of the other four counties. 

At the institute level, participants were selected by simple random sampling. It was 
deemed acceptable to use simple random sampling because there was no reason to assume 
that teachers in the TVCs are not homogenous. Additionally, it was not possible to access 
data to develop a more sophisticated sampling plan.

A�er ethical permission was obtained from the Ethical Committee of the Faculty of Pe-
dagogy and Psychology at Eötvös Loránd University, a research licence was obtained from 
Kenya's National Council for Science and Technology, a�er which data collection com-
menced. A pilot study was then conducted which helped re�ne the survey questionnaire. 
Data collection for the main study took place between January and February 2021 a�er the 
partial li�ing of the Covid-19 restrictions in Kenya. Principals of the selected TVCs were ap-
proached to allow data collection in their respective TVCs, and with their help or assistance 
from a contact teacher, individual teachers were requested to �ll in the questionnaires. �e 
sample size set was 200 teachers, (i.e., 40 teachers from each of the �ve TVCs). �e survey 
data was then analysed through descriptive and inferential analysis to determine the learning 
methods frequently used and associations between CPD practices and teacher characteris-
tics. 

•� ������
�

In this section, the survey �ndings are presented. �e section begins with a description of 
the participants followed with a description of CPD activities TVET teachers in Kenya were 
found to participate in. 

•��� •������������•�����•�����������

From the issued questionnaires, 170 validly �lled questionnaires were returned. By gender, 
116 respondents were male and 54 were female, translating to 68% male and 32% female. �e 
sample distribution by gender matched the national distribution of TVET teachers. In Au-
gust 2020, the Directorate of Technical Education reported that of the 5,622 TVET teachers 
employed by the Public Service Commission, 65.36% were male while 34.61% were female 
(Ministry of Education-Directorate of Technical Education, 2020).

By age, 26.5% were below 30 years of age, a third (35.3%) were between 31 and 40 years of 
age, while 23.5% were between 41 and 50 years of age. �e rest, 14.7%, were above 50 years of 
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age. With respect to educational quali�cations, majority of the respondents had a Bachelor's 
degree (57.6%), while a quarter (24.7%) had a Master's degree, and 1.2% had a PhD degree. 
�e rest, 16.5%, had a Diploma Certi�cate issued by a non-university tertiary educational 
institution. 

By teaching area, teachers in science, technology, engineering, and mathematics (STEM) 
were the majority (72.4%), while those in business and social studies were 27.6 per cent. Two 
thirds of the respondents received pre-service teacher training before they were employed to 
work as teachers, 14% received teacher training a�er they started working as teachers, and a 
��h have not received formal teacher training.

Majority of the respondents had a non-teaching responsibility (70.6%), which was  either 
administrative (26.5%) or non-administrative (44.1%). Administrative responsibilities inclu-
ded being a principal, deputy principal, or head of an academic department, while non-
administrative responsibilities included responsibility for student guidance and counselling 
and sports.

With respect to career stages, three career stages were de�ned; Early Career stage for 
teachers who had worked for less than �ve years, Middle Career stage for teachers who had 
worked for between six and twenty years, and Late Career stage for teachers who had worked 
for more than twenty years. �e Early Career stage was further split into New Teachers, for 
teachers who had worked for less than two years, and Junior Teachers who had worked for 
between three and �ve years. �e Middle Career stage category was the largest with 37% of 
the respondents followed by the Junior Teachers category with 23.5% of the respondents. 
�e New Teachers and Late Career stage categories were roughly equal at 19.4 % and 20% 
respectively. 

When the distribution of the participants across career stages was compared to their dis-
tribution across the non-teaching responsibilities held, a statistically signi�cant association 
was found between career stage and having a non-teaching responsibility, �2 (6) = 39.95, p 
< 0.001. Late Career stage Teachers are more likely to have a non-teaching responsibility. On 
the other hand, New Teachers frequently do not have any responsibilities. �e distribution of 
non-teaching responsibilities by career stages is shown in Table 1.

Table 1: Career Stages by Non-Teaching Roles

Career Stages

New Junior Middle CS Late CS Total

Non-teaching roles

None 18 13 15 4 50

Administrative - 4 22 19 45

Other 15 23 26 11 75

Total 33 40 63 34 170
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�e study focused on the formal and informal CPD activities that TVET teachers in Kenya 
participate in. �ese were categorized into formal, collaborative, embedded and self-directed 
CPD activities. In this sub-section, the survey �ndings on how frequently teachers  participate 
in these activities are presented together with analysis focused on how participation in the 
activities varies with the background characteristics of teachers. 

•�•��� ���‚����••�����ƒ�����

Teachers reported a high prevalence of formal CPD activities. Other than for participation 
in educational conferences, more than three quarters of the survey participants indicated 
that they had participated at least once in a workshop or seminar, a short training course or a 
university course. Further, at least half of the participants indicated that they had participated 
twice or more in such formal CPD activities. However, teachers appear to lack opportunities 
for participating in educational conferences, with more than a third indicating that they had 
never attended an educational conference. Results are indicated in Table 2.

Table 2: Frequency of Participation in Formal CPD Activities

Organized and Formal CPD Activity Never (%) Once (%) At least twice (%)

Workshops and Seminars 13.50 27.10 59.40

Short training courses 14.10 33.50 52.40

College and university courses 23.70 26.60 49.70

Online courses 26.50 24.10 49.40

Educational conferences 35.50 25.40 39.10

To assess the use of formal academic education as part of teachers' CPD, the educational 
quali�cations of the participants at the start of their teaching careers were compared with 
their current educational quali�cations. It was found that 34 per cent of the participants 
started teaching with only a Diploma Certi�cate and 64.7 per cent started teaching with a 
Bachelor's degree. At present only 16.5 per cent still have a Diploma Certi�cate while 57.6 per 
cent have a Bachelor's degree. On the other hand, while only 2 (i.e., 1.2%) of the respondents 
started teaching with a Master's degree, the proportion of teachers with a Master's degree has 
 increased to 42 (i.e., 24.7 %). Further, two of the participants have acquired a PhD degree. 
�ere has thus been signi�cant progression in academic quali�cations, implying the use of 
formal academic CPD to improve educational quali�cations. �e cross tabulation of entry 
quali�cations with present academic quali�cations is shown in Table 3.
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Table 3: Educational Quali�cations at Entry Into Teaching by Current Educational Quali�cations

Highest level of education at present

Diploma Bachelor Masters PhD Total

Entry quali�cations into teaching Diploma 28 21 8 1 58

Bachelor - 77 32 1 110

Masters - - 2 - 2

Total 28 98 42 2 170

When participation in formal CPD activities was compared against di�erent characteristics 
of teachers, a statistically signi�cant association was observed between participating in con-
ferences and having a non-teaching responsibility �2 (12) = 20.81, p < 0.001. Teachers with 
administrative responsibilities were found to participate more frequently in educational con-
ferences compared to their colleagues without non-teaching responsibilities.

•�•�•� �����������ƒ���••�����ƒ�����

With respect to collaborative CPD practices, co-teaching and mentoring are the most po-
pular collaborative CPD practices, i.e., three quarters of the participants indicated that they 
had participated in mentoring and coaching other teachers at least once. On the other hand, 
practices such as participating in teacher clubs, visiting other schools, and supervising other 
teachers, are relatively rare with more than half of the participants indicating that they had 
never participated in such activities. �is could be due to the absence of such opportunities 
and the costs associated with participating in such activities. Table 4 summarizes the fre-
quencies reported in the survey with respect to collaborative CPD activities. 

When participation in collaborative CPD activities was compared against di�erent teacher 
characteristics, teachers in their middle and late career stages were found to participate more 
frequently in mentoring and coaching activities compared to teachers in the early career 
stages �2 (4) = 15.024, p = 0.005. Middle and late career stage teachers were found to have 
participated more o�en in supervising other teachers than their early career stage teachers 
�2 (4) = 33.835, p < 0.001.
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Table 4: Frequency of Participation in Collaborative CPD Activities

Collaborative CPD activity Never (%) Once (%) At least twice (%)

Co-teaching (teaching the same lesson with 
another teacher)

28.80 25.90 45.30

Lesson observations (Lesson study with other 
teachers)

30.60 35.90 33.50

Mentoring and coaching of other teachers 25.30 25.30 49.40

Participation in teacher clubs 55.30 23.50 21.20

Visiting other institutes and schools to observe 
their teaching practices

52.90 26.50 20.60

Supervising other teachers 49.70 20.70 29.60

An association was also found between having being trained to work as a teacher and men-

toring and coaching other teachers (�2 (4) = 27.667, p < 0.001), supervising other teachers 

(�2 (4) = 14.183, p < 0.001) and participating in educational conferences (�2 (4) = 13.993, 

p < 0.001). Teachers who have received teacher training, either before or a�er they started 

teaching, reported that they participated more frequently in these activities than those who 

are yet to receive teacher training. It is likely that teacher training sensitises teachers on the 

value of CPD and gives them con�dence to participate in mentoring and coaching activities. 

On the other hand, since trained teachers are the ones more likely to be appointed into su-

pervisory positions, they are more likely participate in mentoring and coaching activities, as 

well as get opportunities to participate in educational conferences.

•�•�•� �‚��������••�����ƒ�����

�e survey revealed that participation in embedded CPD activities is relatively rare. For example, 

more than half of the survey participants indicated that they had never written re�ections about 

their practices and outcomes, while only a quarter of the participants said they had participated in 

curriculum development activities in two or more occasions. �e results are captured in Table 5.

Table 5: Frequency of Participation in Practice Based and Embedded CPD Activities

Practice based CPD activity Never (%) Once (%) At least twice (%)

Lecturer Industrial Attachment 35.9 29.4 34.7

Designing and improving content and learning 
materials

30.0 35.9 34.1

Writing re�ections about practices and their 
outcomes

53.5 28.2 18.2

Being involved in research activities 29.4 34.1 36.5

Curriculum development 37.6 35.9 26.5

Developing or marking of national exams 42.9 17.6 39.4
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When participation in practice based CPD activities was compared against di�erent charac-
teristics of teachers, a statistically signi�cant association was observed between participation 
in designing and improving content and the non-teaching responsibilities held by teachers �2 
(4) = 14.75, p < 0.05. Teachers with administrative responsibilities were found to participate 
more frequently in designing and improving content and materials than teachers without ad-
ministrative responsibilities. Moreover, teachers with administrative responsibilities partici-
pated more frequently in curriculum development activities than teachers without adminis-
trative responsibilities �2 (4) = 11.825, p < 0.05. A similar pattern was observed with respect 
to career stages where an association between career stage and participation in designing and 
improving content was observed, �2 (4) = 20.99, p < 0.001, as well as, between career stage 
and participation in curriculum development �2 (4) = 22.17, p < 0.001. Middle career stage 
teachers and late career stage teachers participated more frequently in designing and impro-
ving content as well as in curriculum development compared to early career stage teachers.

While Lecturer Industrial Attachment (LIA) plays an important role in keeping TVET 
teachers up to date with modern work practices and emerging technology, more than a third 
of the participants indicated that they had never attended LIA. Asked for their views on 
LIA, more than 90 per cent of the participants agreed that LIA is important for teachers. In 
line with this view, 87 per cent of the respondents wished to attend LIA. However, only 40 
per cent of the respondents were willing to pay to attend LIA. With respect to the preferred 
frequency and duration of LIA, the most popular preference was once a year for four weeks.

•�•�„� •��•…•������������•��•…•������••�����ƒ�����

Compared to the CPD activities presented above, self-paced learning activities are much 
more common. For example, nearly nine in ten of the survey participants indicated that they 
participate in discussions about practice occasionally, while more than three quarters of the 
participants indicated that they frequently read about their teaching subjects. More than two 
thirds of the participants indicated that they watch videos related to their teaching subjects. 
However, reading educational theory is less common with a quarter of the participants saying 
they never or rarely read about educational theory. Results are shown in Table 6.

Table 6: Frequency of Participation in Self-Paced CPD Activities

 Self-Paced CPD activity Never/rarely (%) Occasionally (%) Frequently (%)

Discussions about teaching practices with other 
teachers (professional dialogue)

11.80 44.40 43.80

Watch videos about teaching methods and practices 26.40 33.50 40.00

Read about my teaching subjects 5.30 19.50 75.20

Watch videos about my subjects 12.90 20.60 66.50

Read educational theory 24.80 36.10 39.10
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Related to the use of self-paced CPD activities is the use of professional literature. �e survey 
revealed that teachers rarely use primary and secondary literature but rely more on text books 
for their professional learning. Primary literature was classi�ed as original research articles 
found in journals, while secondary literature was classi�ed as review articles, and practice 
guidelines. Tertiary literature was classi�ed as text books, handbooks and encyclopaedias. 
Finally, grey literature referred to policy and curriculum documents etc. �is contradicts the 
expectation that TVET teachers would use primary and secondary literature to keep abreast 
of new developments in their �elds. Table 7 shows the frequency of using di�erent types of 
professional literature. However, this agrees with the �nding that teachers do not frequently 
engage in research activities (see Table 5 and Table 8).

Table 7: Frequency of Using Professional Literature

 Never/Rarely (%) Occasionally (%) Frequently (%)

Primary Literature 49.40 28.20 20.60

Secondary Literature 40.60 31.80 25.90

Tertiary Literature 16.50 28.80 54.10

Grey Literature 35.30 32.90 30.00

Asked why they read professional literature, majority of the study participants indicated that 
they use professional literature to keep their knowledge up to date, with only one in �ve par-
ticipants using professional literature as part of their post-graduate studies or for research 
purposes. Only a third of the respondents indicated that they use professional literature as 
part of their work. Findings are summarized in Table 8.

Table 8: Reasons for Reading Professional Literature

Per cent of respondents (%) No response (%)

Keep my knowledge up to date 88.8 11.2

As part of my work 28.2 71.8

As part of my Masters or PhD studies 20.6 79.4

I am involved in research 19.4 80.6

„� •���
�����

A key aim of this study was to identify the CPD practices of TVET teachers in Kenya. A 
sample of 170 TVET teachers drawn from six TVET institutes in Kenya's Nairobi Metropo-
litan Area provided the data with CPD activities categorized into four categories i.e., formal, 
collaborative, self-paced, and embedded CPD activities. 

From the category of formal CPD activities, the most frequent CPD activity was atten-
ding workshops and seminars, followed by short training courses and college and university 
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 courses respectively. In the collaborative learning activities category, mentoring and coaching 
was the most frequent, and from the self-paced CPD category, reading on subject matter was 
the most popular followed by watching videos about subject matter. Teachers also frequently 
engage in discussions about teaching practices. Overall, the most frequent CPD activities 
were reading and watching videos about subject matter, followed by attending workshops 
and short training courses.

�e least frequent CPD activities were in the collaborative category. �ese were participa-
tion in teacher clubs and visiting other institutes. Writing re�ections is very rare, with more 
than half of the respondents indicating that they never engage in re�ective writing about 
their practice and outcomes. Supervising other teachers is the fourth rarest CPD activity. In 
the self-paced category, watching videos about teaching methods ranked as the least popular, 
while in the formal CPD activities category, attending educational conferences was the least 
popular. 

When educational quali�cations of the participants at the start of their teaching careers 
were compared with their current educational quali�cations, a large progression in academic 
quali�cations was observed. �e progression shows signi�cant use of formal academic CPD 
to improve educational quali�cations and qualify for promotions and other forms of career 
progress. �is is likely the case because TVET teachers have previously been observed to seek 
in-service training in the hope of better placement (UNESCO-UNEVOC, 2018).

Informal learning methods such as discussions with colleagues are also frequently used, 
but likely with the aim of �nding solutions to practice challenges and because the methods 
are easy to use. Other collaborative learning methods such as lesson observations are  however 
rarely used, likely because the methods are more time consuming. �ese tentative explana-
tions are based on the theoretical framework, i.e., as adult learners, TVET teachers use the 
learning methods available to them and that enable the teachers to attain their learning goals. 
Further research to verify the reasons for the observed use patterns is called for.

�e results in this study mirror �ndings by other researchers. In TALIS 2018, the most 
frequently attended professional development activities were courses and seminars attended 
in person (76% of teachers in the survey) and reading professional literature (72% of the 
survey respondents). On the other hand, participation in collaborative forms of professional 
development was found to be much more infrequent, with only 44% of the respondents in-
dicating that they had participated in coaching, peer-observation, and networking (OECD, 
2019). Similarly, Broad (2016) identi�ed that formal CPD methods are relatively popular in 
the Further Education sector in the United Kingdom, with 60% of her survey respondents 
indicating that they had attended workshops, while 51% indicated that they had attended a 
short course and 18% indicated that they had attended a long course. 

Similar to the �nding by Lecat et al. (2019) that teachers frequently use informal learning 
methods, TVET teachers in Kenya also use a variety of informal learning methods such as 
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the self-paced use of online resources and participation in professional dialogue. �is �nding 
is similar to Broad's (2016) �nding, where 81 per cent of the further education teachers in 
the UK were found to read journals and books, while 68% indicated that they accessed lear-
ning materials online. However, for TVET teachers in Kenya, use of professional literature is 
restricted to text books with limited use of primary or secondary literature.

Based on the reviewed literature, it was expected that the choice of learning method is 
in�uenced by the characteristics of teachers. �e �ndings of the study supported this expec-
tation. �e characteristics found to frequently in�uence participation were the career stage of 
the teachers, holding non-teaching responsibilities, and whether or not a teacher has received 
Initial Teacher Education (ITE). Teachers who have received ITE were found to participate 
more frequently in many of the CPD activities surveyed. Based on the theoretical framework, 
this was attributed to the positive role ITE plays in sensitizing teachers about the value of 
teacher CPD and the learning methods that they could use. 

Despite viewing Lecturer Industrial Attachment (LIA) as important and therefore wishing 
to attend LIA, more than a third of the participants indicated that they had never attended 
LIA. �e �nding agrees with an earlier �nding that TVET teachers in Kenya rarely have the 
opportunity to participate in Lecturer Industrial Attachment (Sang et al., 2012) and aligns 
with the theoretical framework that teachers in a given context use the learning methods that 
they are aware of and are able to access and use. 

CPD activities related to attending educational conferences, mentoring and supervising 
other teachers, reading grey literature, and visiting other institutions formed a unique ca-
tegory of CPD activities that teachers with administrative responsibilities frequently took 
part in compared to teachers without administrative responsibilities. �is �nding mirrors 
the �nding in TALIS 2018 that principals attend more CPD activities than other teachers 
(OECD, 2019). Middle and Late Career stage teachers were found to participate more fre-
quently in coaching and mentoring activities, curriculum development, and the design and 
development of learning materials and content. Further research to verify these observations 
is called for.

�e survey �ndings should be interpreted taking two limitations into account. First, self-
reports of previous CPD activities may not be exhaustive. However, they likely represent ge-
neral patterns. Second, the fact that the study participants were drawn from one region of the 
country limits the generalizability of the �ndings. Accordingly, further research using other 
methods of data collection and focusing on TVET teachers in other regions of the country 
is called for.

Given the limited scope of the study, the in�uence of contextual factors, such as condi-
tions for promotion, were not investigated. Accordingly, the in�uence of institutional and or-
ganizational conditions could only be hypothesised from the data available. Further research 
is therefore called for. 
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TVET teachers in Kenya were found to use formal academic learning and discussions with 

colleagues frequently. However, collaborative learning methods and practice-based learning 

activities are less frequently used. TVET teachers in Kenya were also found to rarely engage 

in written re�ections about practice and its outcomes. Further, the use of professional litera-

ture is restricted to text books with limited use of primary and secondary literature.

�e limited use of active learning methods that involve critical evaluation of practices and 

their outcomes risks limiting the ability of TVET teachers in Kenya to transform and adopt 

better practices. TVET teachers in Kenya should thus be encouraged to engage in active 

and critical evaluation of their practices as well as critical exploration and adoption of new 

practices. Teachers should also be encouraged to participate more frequently in curriculum 

reviews and in the development of teaching and learning materials to help them develop a 

deeper understanding of the curricular they implement and learning materials they use. It is 

further recommended that TVET teachers in Kenya are encouraged to adopt a broad con-

ception of teacher CPD that embraces collaborative, re�ective, and practice-based learning. 

�is may be achieved by recognizing and rewarding informal learning practices. 

�e low rates of participation in Lecturer Industrial Attachment (LIA) put to risk the cur-

rency and up-to-datedness of TVET teachers' knowledge of modern technology and work 

processes. TVET teachers should therefore be encouraged and facilitated to seek LIA to en-

sure that they keep up to date with developments in industry. A clear policy requiring TVET 

teachers to attend LIA every year for four weeks as suggested by the majority of participants is 

recommended. Finally, in the absence of research insights in the use of di�erent learning me-

thods, further research to verify the possible reasons for the use patterns observed is called 

for.

��������•����‚���
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��������� Dealing with professional complexity has been of scienti�c interest in the research 
�eld of vocational education and training for decades. So far, there is a lack of empirical evi-
dence regarding how professional complexity �nds its way into learning processes in VET. 
A common option is to model complexity through authentic simulations and/or problem-
solving tasks. �is study does both: Complex problem-solving tasks are integrated into an 
authentic o�ce simulation and are expanded to include collaborative elements, using com-
puter-based agents. Collaboration is used to improve learning, but it is also an authentic 
representation of current work processes, so we ask whether apprentices perform better in 
the individual or in the collaborative test setting.

��������  To compare skills used for complex problem-solving tasks within an authentic 
business simulation, the test settings are systematically varied between individual and col-
laborative test settings. �e test environment is a technology-based assessment (TBA). Test 
tasks re�ect a complex professional problem; they are presented in an o�ce simulation, in 
which apprentices can collaborate with a computer-based agent. Multi-group con�rmato-
ry factor analysis is conducted to test for measurement invariance across test settings, and 
the two-dimensional Rasch-model incorporating between-item multidimensionality with 

*Corresponding authors: jessica.paessens@uni-due.de, beifang.ma@uni-due.de; �e two authors contributed equally to this 
work.
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correlated dimensions is used for ability estimation. We also conduct ANOVA tests to de-
termine if there is a statistically signi�cant di�erence regarding the problem-solving ability 
between the individual and collaborative test settings.

�
��
����  �e study provides various �ndings: First, collaboration helps apprentices to deal 
with complexity. Second, to solve complex problem-solving tasks, two bundles of skills are 
activated: Cognitive and social skills. �e two-dimensional construct of skills with correla-
ted dimensions showed better �t than the unidimensional construct. �e scalar measure-
ment invariance was established a�er excluding three items. ANOVA tests con�rmed that 
the collaborative setting enhances the problem-solving ability of learners signi�cantly regar-
ding both, cognitive skills and social skills, with cognitive skills being fostered more.

�����
�
���  �e �ndings suggest the validation of the two-dimensional construct with 
 cognitive and social skills in economic domains. �e results show the e�ectiveness of colla-
boration with a computer-based agent. In the practice of vocational training and education, 
teachers can use digitalized collaborative approaches to enhance learning.

	��������  Multidimensional Construct, Collaboration, Performance Measurement, Eco-
nomic Domain, Web-Based Simulation, VET, Vocational Education and Training

�� ���
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��������
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Increasingly rapid changes in technology and the use of new information and communica-
tion technologies are factors that explain the emergence of teamwork and collaboration in 
work processes. Consequently, academic inquiries into the transversal competencies which 
are necessary to cope with complex requirements at the workplace suggest a re-modeling of 
the content of vocational training in line with the transformations in the practical �eld. In 
this section, we outline our theoretical conceptualization of skills needed to solve complex 
problems individually and collaboratively.

�•�� �����
���������••���
����•������
���•��������
��� ����������
����•

Work processes are complex, and their complexity is increasing. �is development can be 
explained by increasing rationalization through technical progress and the use of new in-
formation and communication technologies (Achtenhagen et al., 1992). Consequently, 
work processes are changing. Current research programs at national and international level 
are looking at future technologies and show that "digitization of work", or "Industry 4.0", 
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is  leading to a change in work and production processes across all industries (e.g., Hasen-
beck, 2019; Hirsch-Kreinsen, 2017). �e current, especially digitally driven, transformations 
have far-reaching e�ects on existing organizational structures and processes, on customer 
 relationships, and on business models, which are being realigned according to the digitaliza-
tion of products, services, and processes (Sczogiel et al., 2019). Transformation in business 
and work processes has an impact on commercial workplaces: Jobs are changing and with 
that, the competency requirements as basis for professionally adequate action are changing, 
too (Brötz et al., 2014). In a complex environment, teamwork and collaboration become 
more important (Schlicht, 2019). A closer look at the developments of Industry 4.0 provides 
opportunities for making vocational education and training (VET) more attractive (Esser, 
2015). In this context, learning processes in vocational training should be made to focus 
more on competency development (Anselmann et al., 2022; Spöttl & Windelband, 2021) 
and require apprentices to make enterprise-speci�c decisions in more complex and authen-
tic scenarios. Regarding the resulting consequences for content-related training priorities, 
teamwork skills, negotiation skills, and the willingness to learn and collaborate (Ahrens & 
Spöttl, 2015) are particularly relevant – these transversal competencies are at the core of the 
framework curricula for vocational training. 

�e few empirical studies on the re-modeling of the content of vocational training in line 
with the transformations in the practical �eld that are currently available focus especially on 
participation and communication as conditions for success in the construction of learning 
processes. �e study by Schlicht (2019), for example, points to the following learning situa-
tions that are gaining in importance:

 – Learning situations that emphasize communication and cooperation in business pro-
cesses. Communication and cooperation are highly relevant for shaping social and 
business relationships, for entrepreneurial success, and for the personal development 
of experts and leaders.

 – Learning situations that address typical (industry-speci�c) problem situations linked 
to the current and future (projected) developments of a sustainable economy.

Learning processes should consider both the digital and employee-related changes that are 
currently taking place in real work processes.

�• � ­€
����‚���������­��ƒ����••����������•„­��ƒ
���•� �€�

Complex work and training situations are, e.g., work processes in which, in addition to rou-
tine activities, economic decisions must be taken, and work results presented and re�ected 
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on. Work is increasingly done in project teams and across departmental boundaries. Such 
work requirements show characteristics of complex problems. �us, coping with complex 
requirements is not only about accuracy and speed, but above all about acting strategically 
and coping with a "strategic moment". �is includes

 – the ability to control cognitive operations,

 – the availability of heurisms, and

 – the "wisdom" of the problem solver (Dörner, 1986). 

Furthermore, a complex problem demands the operational intelligence of the problem solver. 
�is includes, e.g., a balanced elaboration and negotiation of goals and self-management. 
Solving a complex problem thus implies the e�cient interaction between a solver and the 
situational demands and requires cognitive and social skills and knowledge, as well as emo-
tional and personal regulation (Frensch & Funke, 1995). Against this background, we model 
and assess two sets of skills for solving a complex problem: Cognitive and social skills (Funke, 
2003; Hesse et al., 2015, Table 1). �e cognitive skills focus on the complex problem-solving 
process itself, and in particular on task regulation and knowledge building in the solution 
process; the social skills address the interpersonal or interactional skills for successful work 
processes and are primarily re�ected in individual opportunities for participation, perspec-
tive taking, and social regulation (Andrews-Todd & Kerr, 2019; Davier et al., 2018; Hesse et 
al., 2015). 

Table 1: Cognitive and Social Skills Needed to Solve Complex Problem-Solving Tasks (Hesse et 
al., 2015)

����
�
ƒ���€
��� ­��
����€
���

 – Task regulation  – Participation

 – Learning and knowledge construction  – Perspective taking 

 – Social regulation

To solve complex problems, both skills must be applied, regardless of whether the problem 
is dealt with individually or collaboratively. Both dimensions are correlated. �e relevance of 
social skills for cognitive processes is quite obvious, which has also been referenced in team 
research (Salas et al., 2017). With reference to these �ndings, it can be assumed that collabo-
ration has a positive e�ect on the solution quality of a complex problem. On the one hand, 
the competencies of several people are needed for complex work processes, and on the other 
hand, the focus is increasingly on professional solutions developed collaboratively through 
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changed forms of learning and work. Accordingly, collaboration in complex work processes 
can be de�ned as the potential to act in a cognitively and socially appropriate manner in speci-
�c, technically complex problem situations.

So far, complex problem scenarios in VET have usually been modeled as situations that 
had to be mastered alone. To add more authenticity to the learning tasks here, problem 
scenarios are expanded to include collaborative components. �is can be done in di�erent 
ways; in this study, computer-based agents are used as simulated colleagues, who interac-
tively o�er (standardized) support. Regarding the changes in commercial workplaces, it is 
helpful that technical progress in the �eld of computer technology, network technology, and 
telecommunication (can) create new possibilities for cooperation and more e�ciency in the 
collaborative processing of a task (Barkley et al., 2014; Borgho� & Schlichter, 2000; Haake & 
P�ster, 2010). For example, computer-supported cooperative learning seeks to make working 
on a collaborative task more e�cient and easier (Barron, 2003; Dillenbourg & Traum, 2006). 
A special kind of collaboration is that between learners and computer-based agents. �e �rst 
technical implementation of such collaboration was in PISA 2015 (He et al., 2017). �e com-
puter-based agents communicated with the learner in text-based chats and simultaneously 
evaluated the learner's problem-solving skills based on the given, pre-formulated answers. 
�us, the agents were able to observe performance, knowledge, skills, and psychometric abi-
lities and enabled a standardized large-scale assessment (LSA; Graesser et al., 2017). 

 � …��������†��������‡
���
����•�����­�
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�e studies on problem-solving in complex problems (Funke, 2003) and collaborative prob-
lem-solving (Hesse et al., 2015) clearly indicate that problem-solving is a multidimensional 
construct. In the present study, we assume a two-dimensional construct that di�erentiates 
between cognitive and social skills. �e cognitive skill bundle is operationalized via task re-
gulation and knowledge construction; the social skill bundle includes participation, perspec-
tive taking, and social regulation as indicators.

�e studies on the didactics of complex problems in VET (Rausch et al., 2017; Seifried 
et al., 2016; Winther & Klotz, 2016; Winther, 2011) show that learning in complex learning 
arrangements can improve vocational competencies in economic domains. So far, however, 
there are no �ndings on how well learners can handle complex, vocational tasks. �e studies 
(summarized for ASCOT: Beck et al., 2016) show that apprentices have di�culties in gra-
sping complexity and translating it into task solutions. Transferred to the assessments, this 
means that test items are o�en not used to their full potential because the apprentices cannot 
fully resolve the complexity. One may assume that learners are better at dealing with com-
plexity when they collaborate. �us, in this study, collaboration takes place with simulated 
colleagues in the form of computer-based agents. 
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Against the background of the theoretical considerations, two research questions are 
addressed: 

1. Can the two-dimensional construct of cognitive and social skills for complex problem-
solving be empirically represented? 

2. Can the complexity of vocational situations be dealt with more successfully with collabo-
rative support from a computer-based agent? 

�̂ ����
��•������ƒ
���•�����‰�
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To answer the research questions, a complex learning arrangement is used. Commercial tasks 
for learning and measurement are deployed through the o�ce simulation LUCA. LUCA 
computer-based agents could o�er learners di�erent kinds of hints/sca�olds (learning en-
vironment) and at the same time record and measures learners' performance (measurement 
environment). In this section, we describe how test items are integrated in LUCA and how 
LUCA is used both for individual and collaborative settings.

ˆ•�� ‰���������
�������•��€�‹­
••�
���­�����
��‹

LUCA is an adaptive learning environment for enabling complex learning processes (Rausch 
et al., 2021). LUCA simulates real everyday working life and thus supports commercial lear-
ning (learning environment). �e o�ce simulation can also be used as a measurement envi-
ronment. For this purpose, complex problem-solving tasks are set as performance tests. �e 
present study refers to the complex problem-solving task "supplier selection" as an example.

In the authentic problem scenario "supplier selection", the apprentices are required to 
select a suitable supplier from several o�ers. �e task contains a large amount of information 
and additional attachments that must be viewed and processed. �e task "supplier selection" 
is a domain-typical problem scenario in the business context (design principles of complex 
scenarios, see Ma et al., 2022; Paeßens & Winther, 2021; Paeßens et al., 2022; Paeßens & 
Winther, 2023b). �e scenario can be placed in the value creation processes of companies 
and here in particular in the area of purchasing. �e vocational requirement is to decide for 
a supplier, which is worked out by the apprentices in the o�ce simulation in various sub-
steps. �e apprentices �rst view various o�ers and then prepare a utility value analysis to 
evaluate the o�ers. Supplier selection has a high curricular and practical relevance in the �eld 
of commercial-vocational education, involves various economic procedures, and focuses on 
reasoned decisions; thus, it is particularly suitable as an illustrative example for a complex 
vocational situation. 
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In this authentic vocational task, the complexity of vocational activity was constructed in 
such a way that it can be experienced and processed by the apprentices. Working with com-
plexity is systematically but equally varied for both test settings. As theoretically described, 
both test settings have in common that cognitive and social skills are necessary for solving 
complex problems (cf. Hesse et al., 2015). �e cognitive and social skills involved in both, 
individual and collaborative problem-solving are measured with validated test items (for in-
dividual problem-solving: Paeßens et al., 2023a; for collaborative problem-solving: Paeßens 
& Winther, 2023b). Table 2 outlines how cognitive and social skills are modeled as theoreti-
cally described sets of sub-performances and measured through the di�erent indicators. In 
the present study, only task regulation is tested as an indicator for cognitive skills. 

Table 2: Indicators Measuring Sub-Performance for Cognitive and Social Skills
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Task regulation: Screening di�erent attached o�ers Social regulation: Reasons for choosing a supplier

Task regulation: Screening relevant information for the  
bene�t analysis

Social Regulation: Written presentation (considering  
paragraphs, greetings, salutations, and general politeness)

Task regulation: Attaching the modi�ed bene�t analysis  
to the email

Perspective taking: Transfer of the weighting into the bene�t 
analysis

Participation: Considering the test result sent by email later on

�e di�erent indicators testing the corresponding sub-performances are collected in standar-
dized task items and then embedded in various complex problem scenarios. �erefore, the 
cognitive and social skill sets are evaluated based on the responses of learners to task items. 
For example, in the problem scenario "supplier selection" for social regulation (a sub-perfor-
mance of social skills), learners' skill-level is evaluated according to the criteria of quantity 
and quality of the reasons for choosing a supplier. To obtain a better insight into the tasks 
in the applied technology-based assessment (TBA), an indicator within the complex task 
for perspective taking (a sub-performance of social skills) is presented in Figure 1. Learners 
work through complex problem scenarios in an authentic o�ce environment where various 
applications (email client, spreadsheet, ERP, etc.) are available. �e department manager "Ti-
mur Demir" explains in his email with which weighting the factors price, delivery time, and 
quality should be considered in the bene�t analysis. �e learners are expected to transfer the 
information into their own mental model and ultimately into the bene�t analysis for other 
colleagues. Learners in both, the collaborative and the individual test settings need to be able 
to understand information from other colleagues and their intentions and then integrate this 
into their work process. �is item shows that, in addition to cognitive skills, social skills are 
also necessary for complex problem-solving in both test settings.
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To sum up, the measurement environment is based on a business simulation, in which day by 
day work tasks have to be mastered. �e performance of the apprentices in solving the task 
"supplier selection" is recorded. �is problem-solving task requires both cognitive and social 
skills. While the apprentices have to master the complex problem-solving task on their own 
in the individual test setting, they are supported by a computer-based agent in the collabo-
rative test setting. 

�us, the computer-based agent provides on the one hand interactions with learners to 
support problem-solving processes and on the other hand a diagnostic function (for the use 
of this particular strength of LUCA, see Paeßens & Winther, 2023c). �e measurement en-
vironment ful�lls the requirements of individual and collaborative learning processes in the 
way that

 – Vocational learning takes place largely in social situations – namely, in a business 
process in which third parties are involved.

 – Sub-performance can be assigned to both cognitive and social skills, which are im-
portant for problem-solving of complex problems.

 – Computer-based agents are used in collaborative test settings to help deal with com-
plexity. 

Œ� †�����������
��

�e theoretical conceptualization emphasizes that skills needed to solve complex problems 
is a multidimensional construct composed of two key dimensions, one of which is cognitive 
skills and the other one is social skills. In this section, we adapt the theory-driven framework 
of cognitive and social skills involved in complex problem-solving into statistical model to 
process the data statistically.

Œ•�� ����������Ž�•�����
�

�e hypothesized two-dimensionality of the social and cognitive abilities involved in prob-
lem-solving in individual and collaborative settings is illustrated in the model below (Figure 
3). In this model, the cognitive dimension and the social dimension are two distinct latent 
dimensions. �at is, there are learners who might have high ability in one dimension but not 
in the other. However, according to the theoretical framework, the two dimensions are rela-
ted (for the relation between the two dimensions, see Hesse et al., 2015; chapter 1).
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Œ• � ­�••��

505 commercial apprentices from Germany participated in the study. 240 were male, 240 
female, 3 divers, and 22 values for sex are missing due to technical problems. �e age of the 
learners ranged from 17 to 42 years (M = 20.92; SD = 2.41). �ese data were collected at 21 
vocational schools and in 28 classes in North Rhine-Westphalia. All participants were in 
their �rst year of training. 250 of them worked in the individual test setting and 255 were 
assigned to the collaborative test setting. �e assignment was random at class level.

Œ•ˆ� ����
���

�e 11 items within the task are developed according to theory-based design principles and 
are empirically validated (Paeßens et al., 2023a; Paeßens & Winther, 2023b). �e construc-
tion of the items is presented in Table 2. �e item "participation" in the social dimension, for 
example, refers to the sub-performance how a problem-solver considers a test result from a 
supplier that will be sent to them by email later on. �e 11 items are embedded in the web-
based o�ce simulation and a questionnaire. Seven items belong to the social dimension and 
four items to the cognitive dimension. Equal test items were used in two test settings; in the 
individual test setting, the learners processed the supplier selection alone, while in the col-
laborative test setting, agents were available as a group partner to interact with the learners.

‘� ­���
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�e analysis presented in this section begins with testing the �rst hypothesis and involves two 
primary steps: (1) Comparing model �t between the Unidimensional Rasch model and the 
two-dimensional Rasch model —and then (2) testing for measurement invariance between 
individual and collaborative test settings. �e primary purpose of these two steps is to exa-
mine how the theoretical two-dimensional construct of the test form performs. �e analysis 
then proceeds to the examination of the second hypothesis that the complexity of vocational 
situations can be dealt with more successfully with collaborative support from a computer-
based agent.

‘•�� ��••��
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�is step aims to test the hypothesis that this is a two-dimensional construct. For this pur-
pose, a unidimensional and a multidimensional Rasch model are applied to the test results 
and we compare the �ts of these models. �e results of the ANOVA test are is summarized 



58 E�ectiveness of Collaboration in Solving Complex Vocational Problems

in Table 3. �e two-dimensional model with a signi�cantly smaller model deviance, larger 
log likelihood, smaller AIC, and smaller BIC �ts better to the data compared to the unidi-
mensional model. �e theoretical construct of the cognitive and social dimensions is thus, 
statistically con�rmed.

Table 3: Model Fit Statistics for the Unidimensional and Multidimensional Models

����� ����
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uni  2697.273 5394.545 12 5418.545 5469.240 187.222 2 <.001

multi -2603.662 5207.323 14 5235.323 5294.467
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To test for measurement invariance, we ran �ve rounds of Multi-Group Con�rmatory Factor 
Analysis (MG-CFA) using the R statistics package. �e main outputs of model �ts are sum-
marized in Table 4. Firstly, we ran an MG-CFA without cross group equality constraints; this 
con�gural model shows a good �t (CFI = 0.975, RMSEA = 0.053, SRMR = 0.061) according 
to Kline (2010). Following con�gural invariance, we tested for metric invariance with equa-
lity of the factor loadings across groups. Although model �t indices (CFI = 0.963, RMSEA 
= 0.061, SRMR=0.077) show that the metric model is acceptable, a change of 0.012 in CFI 
(�CFI > 0.01) when comparing the metric model and the con�gural model implies non-
invariance according to Chen (2007). Chen (2007) recommends the following alternative 
cuto� criteria for model comparisons due to the sensitivity of the most commonly used �2 
test for goodness of �t (Cochran, 1952) to sample size: For testing loading invariance with a 
sample size larger than 300,  a change of � -.010 in CFI, supplemented by a change of �.010 
in RMSEA or a change of �.030 in SRMR would indicate non-invariance; for testing intercept 
or residual invariance, a change of � -.010 in CFI, supplemented by a change of � .010 in 
RMSEA or a change of � 0.10 in SRMR would indicate non-invariance.

Table 4: Model Fit Incidents for 3 Levels of Measurement Invariance
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CFI 0.975 0.963 0.966 0.928 0.958

RMSEA 0.053 0.061 0.059 0.084 0.071

SRMR 0.061 0.077 0.075 0.078 0.066
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�is study shows that partial metric invariance is achieved across the test settings when 
releasing only one item of social dimension among the total 11 items. �en we tested for 
 scalar invariance by constraining the factor loadings and the intercepts across groups. Partial 
scalar invariance is established when releasing two additional intercept parameters for two 
items. A total of three items were excluded from further analyses. �e reasons why they have 
 signi�cant in�uence on measurement invariance is discussed further down. �e established 
measurement invariance implies that the instrument assesses the psychometric equivalence 
of a construct across test settings.
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Before person abilities are estimated using the multidimensional Rasch model, we examine 
correlations between the two dimensions and reliabilities of the two dimensions. As Table 5 
shows, a correlation coe�cient of .342 is considered moderate correlation between the co-
gnitive and social dimensions in the individual test setting and is smaller than a correlation 
coe�cient of .542 in the collaborative test setting, which corresponds to a large e�ect size. 
�is �nding supports the theoretical consideration that the correlation between cognitive 
and social dimensions in the collaborative test setting is stronger than in the individual test 
setting.

Table 5: Correlations and Reliabilities of Dimensions and Average Person Abilities on Dimensions
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Correlations  
between  
dimensions

Cognitive  
dimension

Social  
dimension

Cognitive  
dimension

Social  
dimension

Individual 
test setting

0.342 0.690 0.591 -0.075 -0.208

Collaborative 
test setting

0.542 0.634 0.681 1.044 0.188

�e EAP reliability of dimensions ranges from 0.591 to 0.690 (see Table 5). Note that the EAP 
reliability is sensitive to the length of the test, and two items from the social dimension as 
well as one item from the cognitive dimension were excluded a�er testing the measurement 
invariance. We used the Spearman-Brown formula to predict the reliability of the original 
test. A�er Spearman-Brown correction, the lowest EAP reliability is .68, slightly less than 
0.7. Since the test is not used as a psychometric scale or an individual diagnosis, this value 
is considered appropriate for the empirical structuring and description of the ability model. 
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We can see in Table 5 that the leaners in the collaborative group show higher abilities in both, 
the cognitive and social dimensions. Two rounds of one-way analysis of variance were con-
ducted to test whether the means of the individual group and the collaborative group di�er 
statistically signi�cantly. �e summary of ANOVA shows that the choice of test setting has a 
signi�cant impact both on the ability of the cognitive dimension (F (1,503) = 38.41, p < .001, 
partial � �  = .071, n = 505) and on the ability of the social dimension (F (1,503) = 7.64, p < 
.001, partial ��  = .015, n = 505). �e partial eta square is converted here into the e�ect size f 
according to Cohen (1992). For the cognitive dimension, the e�ect size is f = .276 and corre-
sponds to a medium e�ect according to Cohen (1988). Regarding the social dimension, the 
e�ect size is f = .123 and corresponds to a medium e�ect according to Cohen (1988).

–� �����
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Work processes are complex and are increasing in complexity through transformations. �is 
complexity must be taught in the VET processes. For this purpose, we o�er complex lear-
ning arrangements and complex vocational tasks. �e web-based o�ce simulation LUCA is a 
complex learning arrangement and, as it were, a TBA; commercial competency development 
can be fostered and the performance in typical commercial situations can be assessed with it.  
Two test settings were implemented in LUCA for this study:

 – Test setting 1: Solving an authentic problem with high complexity alone; 

 – Test setting 2: Solving an authentic problem with high complexity supported by a 
computer-based agent. 

In test setting 1, apprentices must deal with the complexity of the problem on their own; 
in test setting 2, they receive speci�c support. It is important that this support is not classic 
solution support, but rather simulates authentic collaboration situations. Test setting 2 thus 
extends authenticity. To be able to meaningfully compare both test settings, an indicator mo-
del is chosen; in this case, components of complex problem-solving (cf. Hesse et al., 2015). 
Complex problem-solving - whether handled with individually or collaboratively - requires 
the knowledge necessary for problem-solving (regarding both, task regulation and know-
ledge construction) and social skills (perspective taking, social regulation, and identi�ed 
participation). While in test setting 2, the cognitive and social aspects are fostered by the 
agent, this support in dealing with complexity does not exist in test setting 1. �e hypotheses 
are con�rmed: (1) �e test settings both measure complex problem-solving. �e construct 
is two-dimensional in both test settings. Cognitive and social skills are necessary to solve a 
complex vocational task. (2) Higher performance is shown in the collaborative test setting. 
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�e results con�rm that the demands of a complex problem are both cognitive and social and 
learners are better able to deal with complexity through modeled collaboration than when 
they solve the task without a tutor.

Furthermore, the cognitive dimension is more sensitive to the change of the test setting. 
�is result can be interpreted such that by listening to other viewpoints, considering other 
positions, and reconsidering own ideas, more cognitive processes are activated to gain a more 
complete understanding as a group. For the practice of VET, the �ndings imply that (1), col-
laboration is e�ective if the task involved is designed based on didactic principles, especially 
in terms of its complexity and (2), a collaborative approach actively engages learners to pro-
cess and synthesize information both in the cognitive and the social dimensions. Regarding 
the �ndings in the collaborative test setting, we need to discuss to which extent the learners 
collaborate. Overall, it can be stated that the interaction with an agent represents a basic form 
of collaboration. �e agent responds adaptively to learner input and, thus, simulates colla-
boration. To evaluate social embeddedness, Braunstein et al. (2022) develop a theory-driven 
framework and adapt it for the o�ce simulation LUCA (Rausch et al., 2021). Within the of-
�ce simulation, the agent can be classi�ed as a social interaction. �e use of computer-based 
agents makes an empirical and future-relevant contribution to VET. Besides this empirical 
goal, web-based o�ce simulations also have an impact on the practice of VET. VET should 
respond to digitization, which is changing the world of work and will have employees under-
go further training to be able to act competently within the new business processes in com-
panies and on the labor market (Hirsch-Kreinsen, 2017; Dengler & Matthes, 2015). Whether 
at school or at the workplace: Collaboration should be facilitated and integrated into learning 
and working processes. 

�e complex LUCA environment has also important implications for the way researchers 
and practitioners organize collaboration. Firstly, as a learning environment, LUCA can pro-
vide instructional interventions, learners receive di�erent kinds of hints and sca�olds from 
the computer-based agent to construct their collaboration process in the form of human-
to-agent interaction. Secondly, a strength of LUCA is that it combines a speci�c pedagogy 
with integrated measures, so it is also an innovative assessment tool. Collaboration at the 
highest level – between colleagues or learners as a form of human-to-human interaction (see 
framework Braunstein et al., 2022) – requires di�erent tools for measuring interaction. �e 
tools must be able to evaluate the collaboration process in a standardized and, ideally, auto-
mated way. Motivational and emotional factors in�uence the collaboration process. Various 
approaches impressively show that attributing individual performance in a group process is 
challenging (vignettes in King et al., 2004, forced decisions in Salgado & Táuriz, 2014, third-
party evaluations in Connelly & Ones, 2010; Oh et al., 2011, Situational Judgment Test in 
Motowidlo et al., 1990; Weekley et al., 2004; Whetzel & McDaniel, 2009, cooperative games 
and simulations in Gri�n, 2017; Hao et al., 2017, multiplayer games in Zhu & Bergner, 2017). 
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In PISA 2015, collaboration with automated agents was standardized for learners (Graesser 

et al., 2018; He et al., 2017). �e innovation here was that individual performance, particu-

larly social and cognitive skills, could be observed at individual level in a group setting (He 

et al., 2017; Organisation for Economic Co-operation and Development, 2017). Standardi-

zation seems necessary in an LSA, although standardization could also be achieved using 

an external test instrument to measure collaboration. �e use of automated assessments, 

such as those generated by RIFF, has innovative potential. Automated evaluation promises to 

observe learners' collaboration performance in real time and make it accessible to empirical 

assessment. While it has, so far, only been possible to realize the attribution of individual 

performances with the help of agents in collaborative assessments (cf. Graesser et al., 2017; 

He et al., 2017), in RIFF, learners can collaborate with each other "for real". Instructional de-

signs have been developed in RIFF that can be used to build and develop technical as well as 

collaboration skills for commercial apprentices (see Paeßens & Winther, 2021; Paeßens et al., 

2022; �ndings of this study). Collaboration is not the ideal modus operandi in every learning 

and working situation. �e problem has to be complex and di�erent learners have to bring in 

their speci�c knowledge to work out a solution. In the future, it should be worked out which 

complex (sub) tasks are suitable for collaborative settings to foster learners' abilities in the 

collaboration process as well as in the collaborative performance (�rst approaches in Ma et 

al., 2022). Another limitation of the study is that we limited the number and range of items 

for this �rst-time validation. We recommend that future research extends the items by taking 

domain-speci�c and domain-related competencies into account. 
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��������  �ere is consistent evidence that a positive mindset could foster the job search 
process. Psychological capital, de�ned as a tendency to hold cognitions and positive apprai-
sals of one's ability, could highlight the importance of individual cognitive appraisal in the 
job search process. Nevertheless, psychological capital's impact on job seekers is still unclear. 

��������  �e purpose of the present study was to explore the role of psychological capital in 
the job search process. �e author conducted a systematic review following the PRISMA-P 
guidelines. �is systematic review sought answers to three questions: 1) What theories are 
applied to explain the relationship between psychological capital and the job search pro-
cess? 2) How is the association between psychological capital and the job search process? 3) 
Did the psychological capital interventions positively in�uence the job search process? �e 
review focused on quantitative studies carried out between 2007 and 2021 on job seekers. 
Finally, 11 studies �t the inclusion criteria. 

��������  Overall, the literature review supports the signi�cant association between psy-
chological capital and the job search process. On the one hand, the studies analyzed have 
shown the resonance of psychological capital on the job search outcomes and job seekers' 
well-being. On the other hand, the results showed insu�cient evidence to make any �rm 
conclusions concerning psychological capital interventions' e�ects on the job search process 
improvement.
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����������  It is concluded that psychological capital may be a valuable advantage for hel-
ping job seekers engage in their job search process. �e results presented in this study could 
have important implications for job seekers and public and private employment agencies. 
Even so, it is necessary to continue contributing to its development. Particularly, there is still 
considerable scope for improvement in the study of psychological capital and the job search 
process in terms of the study design we apply, the variables we study and their measure, and 
the theoretical background we use to explain the previous relationship.


�	������� Psychological Capital, Job Search, Unemployment, Job Seekers, Vocational Edu-
cation and Training, VET

�� �������������

In recent years, there has been a growing interest in analysing job search process backgrounds. 
As the job search is the main route for obtaining a job, it is important to �nd resources for 
promoting the job search process and helping job seekers to overcome the di�culties of this 
arduous process (Georgiou & Nikolaou, 2019; Klehe & Van Hoo�, 2016).

Certainly, it is generally agreed that contextual variables are involved in the job search 
process. Some research carried out in the economic �eld suggests that labor market institu-
tions have a direct impact on jobseekers' activities, especially in relation to the interaction 
between job seekers and employers (Arpaia & Mourre, 2005; Buscher et al., 2005).  Without 
going any further, in a recent review, Wanberg et al. (2020) claimed that even the geographi-
cal region, country, or broader culture within which the job search process occurs is relevant 
for the experience of job search. Nevertheless, previous research has also suggested that cer-
tain individual features such as attitudes, cognitions, and motivations can also in�uence the 
chances of getting a job (Kanfer et al., 2001; Van Hoo�, 2014). 

Recent research e�orts have mainly focused on the need for a positive mindset for helping 
people to adopt positive attitudes and behaviours related to the job search process (Georgiou 
& Nikolaou, 2019; Moorhouse & Caltabiano, 2007). Luthans et al. (2007) propose psycholo-
gical capital as a second-order construct composed of four dimensions (optimism, resilience, 
hope, and self-e�cacy). It is referred to as a tendency to hold cognitions and positive app-
raisals of one's ability (Luthans et al., 2007; Harms et al., 2018). Several studies have pointed 
out that individuals who appraise the job search process more positively �nd it easier to cope 
with stress, di�culties, and obstacles during their job search process (Klehe & Van Hoo�, 
2016; Wanberg et al., 2005; Zikic & Klehe, 2006). In line with this argument, psychological 
capital could be positively associated with the job search process (Chen & Lim, 2012; Geor-
giou & Nikolaou, 2019; Lim et al., 2016). Nevertheless, the systematic reviews performed to 
date have been mainly focused on psychological capital and work-related variables (Avey et 
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al., 2011; Luthans & Youssef-Morgan, 2017; Newman et al., 2014). Hence, this paper aims 
to identify, evaluate, and summarize the �ndings of relevant studies analyzing the direct or 
indirect in�uence of psychological capital on the job search context carried out by the active 
population. For that purpose, the author presents a systematic review focused on quantitative 
studies carried out between 2007 and 2021 on job seekers following the PRISMA-P guide-
lines. �e main question this study would like to answer is if the psychological capital is a 
bene�cial resource when people are searching for a job.

���� ����������������������������
��������������•���� �

�ere is broad agreement in the literature that job search consists of gathering  information 
about potential employment opportunities to analyse di�erent o�ers and select the most 
 suitable among the existing ones (Barber et al., 1994). Next, a brief introduction to the main 
traditional theories applied to job search is o�ered. Aramburu-Zabala (1998) brings together 
the main psychological theories that have been applied to the �eld of job search and pro-
pose three large groups (cognitive theories, behavioural theories and cognitive-behavioural 
theories). Within the cognitive theories, in turn, further clari�cation could be made. On the 
one hand, the motivation search theories, whose objective is to analyze the decision-making 
process of people who are looking for a job. Hence, the motivation search theories include 
the Expectancy �eory (Vroom, 1964), the �eory of Planned Behavior (Ajzen, 1987), the 
Attribution �eory (Weiner, 2012) and the Self-E�cacy �eory (Bandura, 1977). On the 
other hand, there are theories dedicated to analyzing the causes that lead to the choice of an 
option between di�erent alternatives. Accordingly, theories related to decision-making en-
compass the Search Hypothesis (Evans, 2002) and the Decision �eory and Con�rmation 
(Levi, 1961). About behavioural court theories, it is necessary to mention the �eory of Rein-
forcement (Skinner, 1958). Whereas concerning the group of cognitive-behavioural theories, 
the Learned Helplessness �eory (Seligman, 1972) is remarkable.

Nevertheless, current literature supports the importance of the job search process for re-
employment (Amato et al., 2016; Kanfer et al., 2001; Lopez-Kidwell et al., 2013; Wanberg 
et al., 2005). �e prevailing hypothesis in the literature is that job search is a self-regulatory 
process, as it depends totally on the unemployed (Amato et al., 2016; Kanfer et al., 2001; Lo-
pez-Kidwell et al., 2013; Van Hoo�, 2016). �e main characteristic of the job search process 
is that it is a process that depends totally on the job seeker. In line with this self-regulatory 
approach, some empirical evidence has suggested that beliefs about prospects positively in-
�uence job placement (Dickerson & Green, 2012; Knabe & Rätzel, 2010). �e job seeker is 
the one that should identify, initiate and perform di�erent actions to achieve a job. Hence, 
for those individuals who establish a clear employment goal and are committed to the search, 
the process is largely autonomous and subject to the ability to self-regulate activities, e�ort 



71Fernández-Valera

and emotions (Wanberg et al., 2016). �us, job seekers with high expectations of getting a 
job seek more intensely than those with low expectations (Vansteenkiste et al., 2005). Simi-
larly, those who think the job search process is under their control dedicate more time and 
e�ort to looking for a job (Baay et al., 2014; Kanfer et al., 2001). Following the self-regulated 
approach, several authors have proposed an explanatory model of the job search process. 
�is paper is framed in the �eory of Planned Job Search Behavior (TPJSB) proposed by Van 
Hoo� (2016) because integrates the main perspectives that are important in the job search 
process, the motivational and the self-regulatory one. Regarding the motivational perspecti-
ve, as the job search process is a di�cult and complex task, keeping motivated could be the 
key to persisting in the job search process. Nevertheless, as for many people looking for a 
job could be also boring and unpleasant, job seekers need to be able to self-regulate their job 
search activities. �e main premise of this theory is that job search intention is the immediate 
antecedent of job search behaviours. In turn, job search intention is preceded by job search 
attitude (the individual's -positive or negative- evaluation of job search and job attainment), 
subjective norm (or perceived social pressure to look for a job) and the degree of perceived 
control over job search behaviours (people's belief they can perform e�ectively when looking 
for a job) (Van Hoo�, 2016). As a result, the more positive features people have of getting a 
job and the stronger they value these features, the more likely they are to persist in their job 
search process (Fernández-Valera et al., 2020; Van Hoo�, 2016). �is indicates that individu-
als could engage di�erently in job search behaviour (Vansteenkiste et al., 2005; Wanberg et 
al., 2005) and highlights the importance of analysing psychological resources that reinforces 
jobseekers' perception of the possibilities of inserting themselves in a speci�c labour market.

��•� ����������������•���������������	�����•�����
��� ���

Luthans et al. (2007) propose psychological capital as a second-order construct that brings 
together four resources (optimism, resilience, hope, and self-e�cacy). Psychological capital 
could be de�ned as the tendency to hold cognitions and positive appraisals of one's ability 
characterised by: Having the con�dence to face challenges and complex tasks (self-e�cacy); 
making positive attributions about the present and future triumphs (optimism); visualise and 
persevering in the goals, as well as redirect the objectives when necessary to achieve success 
(hope); and recover and even emerge stronger from adversity (resilience). 

Two fundamental theories support the construction of psychological capital: the Conser-
vation of Resources �eory by Hobfoll (2001) and the Broaden-and-Build �eory of Positive 
Emotions by Fredrickson (2004). �e Conservation of Resources �eory by Hobfoll (2001) 
defends that resources can be treated independently or integrated into more complex models. 
Herewith, the author pointed out that some psychological concepts are better understood 
as the representation of a global multidimensional factor. �at is, this theory defends the 
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positive synergy between speci�c resources when they are part of a second-order construct 
(Luthans et al., 2015). Given the above, psychological capital research indicates that its four 
dimensions have an underlying common bond, making it a second-order construct. �is 
argument means that, if we take into account the four dimensions of psychological capital as 
a whole, instead of focusing on them individually, their e�ects will have a more signi�cant 
impact than each of the four dimensions separately (Avey et al., 2010; Luthans et al., 2007; 
Luthans et al., 2015).

�e second perspective applicable to the theoretical construction of psychological capi-
tal is the Broaden-and-Build �eory of Positive Emotions by Fredrickson (2004). �e re-
search framed in this theoretical model suggests that people, both individually and in groups, 
work with better cognitive functioning when they report higher levels of positive emotions 
(Fredrickson, 2004). Although the feelings analysed under this model are di�erent from the 
cognitive aspects examined in psychological capital, other research suggests a strong link 
between cognition and emotions (Lazarus, 1993). Supporting the premise that the relation-
ship between emotions and positive cognitions would help explain the impact of psycholo-
gical capital on other variables, such as performance (Luthans et al., 2015), job satisfaction 
(Luthans et al., 2007), well-being (Avey et al., 2010) or the job search process (Chen & Lim, 
2012).

In line with the previous argument, a positive cognitive evaluation could help potentially 
negative or neutral situations be reinterpreted mentally in a more positive way (Luthans et 
al., 2015). Hence, several studies have pointed out that individuals who appraise their job 
search process more positively �nd it easier to cope with stress, di�culties, and obstacles 
(Van Hoo�, 2016; Wanberg et al., 2005; Zikic & Klehe, 2006). �us, psychological capital, as 
is referred to as a tendency to hold cognitions and positive appraisals of one's ability (Luthans 
et al., 2007; Harms et al., 2018), could have particular impact to the job search process (Chen 
& Lim, 2012; Georgiou & Nikolaou, 2019; Lim et al. 2016). 

��•� ��	�����•�����
��������������������������•����� �����������•�������������

For understanding how psychological capital could act as a direct or indirect antecedent of 
the job search process, Van Hoo� (2016) proposes Vallerand's Hierarchical Model of Moti-
vation (1997) as a useful frame to extend the �eory of Planned Job Search Behavior for ana-
lyzing which resources can help people to be engaged in the job search process. Vallerand’s 
Model could be applied to any performance environment and explain motivation top down 
and bottom up from three hierarchical levels which vary in generality, stability and proximi-
ty to behaviour: a) Global-level motivating factors are generalized constructs that are stable 
over situations and apply to all life domains. �ey combine personality factors and indivi-
dual perceptions; b) contextual-level motivating factors concern speci�c life domains (e.g., 
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employment); and, c) situational-level motivating factors refer to speci�c behaviours, name-
ly real-time, real-world actions, feedback, and consequences (e.g., the job search process) 
(Fernández-Valera et al., 2020; Taylor, 2015). In line with those arguments and following 
Fernández-Valera et al. (2020), psychological capital could be advanced as a global-level job 
search process motivator as it is de�ned as a tendency to hold cognitions and positive app-
raisals of one's ability, and motivational research has indicated that perception of positive 
situations could result in positive a�ective, behavioural, and cognitive consequences (Taylor, 
2015). �is model also indicates that probably the association of psychological capital with 
the job search process is not direct, and could be mediated or moderated by other variables 
(e.g., contextual-level motivating factors).

Indeed, most previous research has linked psychological capital dimensions and the job 
search process individually. Regarding self-e�cacy, job search intensity, number of job in-
terviews, number of job o�ers received as well as job achievement has been positively rela-
ted with this variable (Saks et al., 2015; Sun et al., 2013; Wanberg et al., 2005). About opti-
mism, empirical evidence shows that optimism moderated the e�ect of unemployment on 
psychological health (Kirves et al., 2014; Victor, 2016). Finally, among studies that analyse 
resilience and the job search process, results show, on the one hand, how resilience mediates 
the  relationship between social support, job-seeking behaviours (�lebarska et al., 2009), and 
length of unemployment (Fernández-Valera et al., 2019). On the other hand, Moorhouse and 
Caltabiano (2007) stated that job seekers with higher levels of resilience indicated fewer de-
pressive symptomatology than those with lower levels, even though their job search process 
time was longer.

In short, following Chen and Lim (2012), job seekers who have high levels of psycholo-
gical capital: Could be more likely to be con�dent about their skills and abilities to look for 
a job, hold optimistic views about their reemployment chances, can �nd pathways to attain 
their reemployment goals, and are resilient to usual job search process setbacks. 

�e main question of this systematic review is: What is the e�ectiveness of psychological 
capital for promoting the job search process and getting a job?

For that purpose, this paper has three speci�c research questions concerned with the con-
tent of papers included in the systematic review grouped in two largest categories ( descriptive 
– question 1, and content-related questions – 2 and 3): 

1. What theories are applied to explain the relationship between psychological capital and 
the job search process?

2. What kind of relationships are between psychological capital and the job search process?

3. Did the psychological capital interventions positively in�uence the job search process?
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Before the review, the author developed a protocol according to best practice PRISMA-P 
reporting guidelines (Gessler & Siemer, 2020; Page et al., 2020) to choose the criteria for in-
cluding or excluding studies. �is protocol was registered on PROSPERO, �e International 
Prospective Register for Systematic Reviews (ID: CRD42020187767).

•��� 
��������������������•����‚ƒ������•�•���������������� �•���

�e author followed the PICOS approach to operationalise the inclusion/exclusion criteria 
research questions.

Population: �e author considered any studies focused on the job search process in the 
active population.

Intervention: �e review should identify studies that examined the relationship between 
psychological capital and the job search process. A study could be included if: �e psycholo-
gical capital variable should follow the de�nition proposed by Luthans et al. (2007) exposed 
above (that is, understanding psychological capital as a tendency to hold cognitions and po-
sitive appraisals of one's ability accepted as a second-order construct composed of optimism, 
resilience, hope and self-e�cacy) and, in case of an interventional study, corroborates the 
existence of a control group whereas a pre-test and post-test strategy.

Comparators: �e author were interested in knowing how psychological capital is rela-
ted to the job search process but did not intend to compare speci�c features of job seekers. 
 Ideally, in the case of intervention studies, the author wanted to be able to compare groups 
who had been subject to a psychological capital intervention in the context of job search pro-
cess with a control group who had not. 

Outcomes: Studies were included if they measure a change in the job search process or 
employment status concerning participants' psychological capital levels. For quantitative stu-
dies, following De Silva et al. (2005), the author used the following method for grouping the 
results. Each e�ect estimated was grouped into one of three categories: a) A positive relati-
onship between psychological capital and the job search process at least signi�cant at the 5% 
level; b) no evidence of association (e�ect not statistically signi�cant at 5% level); c) an in-
verse relationship between psychological capital and the job search process (e�ect estimates 
signi�cant at least at 5% level). 

Study design: �e author included only quantitative research (cross-sectional, longitudi-
nal, or interventional studies).

Other: �e author included empirical research published in peer-reviewed journals. Also, 
the searches were restricted to English and Spanish language because the author could not 
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search beyond these. �e searches were limited to papers published between 2007 and 2021. 
�is decision was based on the view that psychological capital under Luthans et al. (2007) 
consideration was released starting in that year.

•�•� •������•�����•	

�e electronic searches were performed up to the 22nd December 2021 on the following 
databases: Academic Search Premier, Medline, Econlit, Education Source, PsycArticles, Psy-
cINFO, Psychology and Behavioral Sciences Collection, Psicodoc, Social Sciences Full Text, 
Social Sciences, Web of Science and Scopus. �e search terms were developed based on the 
research questions and the inclusion/exclusion criteria detailed above. �e terms used in the 
searches were the following: (Psychological Capital OR PsyCap) AND (Job Search OR unem-
ployment OR reemployment).

•�•� •������������•�������

�e author aimed to identify all quantitative studies investigating the association between psy-
chological capital and the job search process. �e author si�ed each paper's titles and abstracts 
independently against agreed criteria with a collaborator. Cohen's Kappa scores indicated a good 
level of agreement between the reviewers (Kappa = 0.84). In case of disagreement, it was resolved 
by discussion between the two reviewers.

�en, full papers were screened independently by two reviewers. Again, disagreements were 
resolved by discussion between the two reviewers. In this case, Cohen's Kappa scores indicated 
a good agreement between reviewers (Kappa = 0.89). Under these conditions, it were identi�ed 
161 records through the database search. Additionally, were identi�ed another 2 records through 
a hand search and contacting directly to the author. In the following step of the search, 37 records 
were excluded because they were duplicated between the databases used. Next, a�er a detailed  title 
and abstract shi�, were excluded 108 records mainly because both variables (psychological  capital 
and job search) did not appear in either the title or the abstract. For example, in some papers 
appeared job search and social capital (but not psychological capital), or appeared psychological 
capital but related to work-related variables and not to job search. �en, a�er an exhaustive full 
paper shi� were excluded 6 records. Based on the PICO's strategy de�ned before, 2 of them were 
excluded because they did not follow the psychological capital de�nition by Luthans et al. (2007). 
Another 2 papers were entirely qualitative. One of them, even though contained job search and 
psychological capital in the abstract, its aims were not related to job search or labour inserti-
on. And �nally, in the last one, the authors did not work with psychological capital as a whole 
 construct but with the four dimensions separately. �us, a�er the data extraction followed during 
the process, the �nal number of records included in the systematic review was 11 (see Figure 1).
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Figure 1: Selection of Studies

•� �������

Of the eleven studies reviewed, seven [2, 3, 4, 5, 6, 9, 10] were carried out in unemployed sam-
ples. In contrast, one was implemented in a sample of active workers [1], and the other is a 
sample of displaced employees [7]. In another study, the participants were Syrian refugees in 
Greece and the Netherlands [8]. Finally, the sample of one of the studies was also composed 
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of labour counsellors and job seekers [11]. Aditionally, three of the studies were an interven-
tion [4, 5, 6], and of the eight remainders being purely quantitative, six were cross-sectional 
[2, 3, 8, 9, 10, 11], and three were longitudinal (one of the articles performed two studies, one 
longitudinal and one intervention) [1, 4, 7]. Keeping in mind the research questions exposed 
above, next, the studies will be described (see Appendix Table 1). 

•��� ����������������

Firstly, regarding theories applied for explaining the relation between psychological capital 
and the job search process, the great majority of studies choose �e Conservation of Resour-
ces �eory by Hobfoll (2001) [1, 4, 5, 7, 11]. Nevertheless, the rest of the studies are pretty 
divided as far as the choice of explanatory theory is concerned. Hence, the Reverse Causa-
tion Model by Kasl (1982) [2], the Job Demand Resources Model (Bakker & Demerouti, 
2014) [6], the Career Construction �eory (Savickas, 2002) [8], and the Luthans' et al. (2007) 
Multidimensional Model [10] have been chosen by other studies. Finally, some authors com-
bined the Conservation of Resources �eory (Hobfoll, 2001) with Seligman's (1972) Concept 
of Learned Helplessness [4] and the Crossover Model by Westman (2001) [11]. Also, one 
study applied the �eory of Planned Job Search Behavior (Van Hoo�, 2016) and Vallerand's 
(1997) Hierarchical Model of Motivation [3]. It is also necessary to mention that one does 
not cite any theory [9].

•�•� ��	�����•�����
�������������������•��������������� ����������

Secondly, according to the main �ndings and outcomes of the studies examined, the litera-
ture review supports the signi�cant associations between psychological capital and the job 
search process. However, the associations were mixed because of the wide range of outcomes 
found. Only one study has been carried out in a sample of active workers (Avey et al., 2009) 
[1]. It aimed to examine some implications for combating occupational stress. As far as psy-
chological capital and the job search process is concerned, they showed a signi�cant and 
negative association between psychological capital and voluntary turnover. Speci�cally, they 
found that combining positive psychological resources such as e�cacy, hope, optimism, and 
resilience could help employees to face occupational stress and, in turn, reduce their inten-
tions to quit and their job search behaviours for �nding another job. 

Furthermore, a group of studies has analysed the associations between psychological ca-
pital and the job search process [2, 3, 8]. In all of them, the association was indirect. In 
one study [2], the authors distinguish between preparatory and active job search and relate 
them with psychological capital, perceived employability, and coping strategies among dis-
placed employees in Singapur. �e researchers observed a signi�cant and positive associa-
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tion  between psychological capital and perceived employability. Likewise, those displaced 
employees with higher levels of psychological capital tend to perceive themselves as more 
 employable than those with lower levels. Besides, their results suggest that psychological 
capital in�uences the job search process indirectly through perceived employability and 
coping strategies. Even in an adverse situation like unemployment, when job seekers have 
more positive prospects about their future, they will persevere harder in their job search 
process. Likewise, the study of Fernández-Valera et al. (2020) [3] showed that those unem-
ployed youngsters who possessed high levels of psychological capital perceive more control 
over their job search process. �e increase in perceived control over job search process was 
directly connected with their job search intention and will impact their �nal job search acti-
vities. In contrast with the previous study, the authors observed that psychological capital (in 
comparison with perceived employability) seems to be a more bene�cial resource for keeping 
unemployed youngsters engaged in their job search process in an adverse economic context. 
Additionally, Pajic et al. (2018) [8] studied a sample of post-Syrian refugees in Greece and 
the Netherlands. �ey investigated the associations between psychological resources (e.g., 
psychological capital), career barriers, and job search self-e�cacy. In line with the previous 
studies, their results showed that those participants with higher levels of psychological capital 
performed better in their job search process because of their career adaptability levels. 

Another group of studies decided to focus on the job search outcomes as the employ-
ment status or the reemployment quality [4, 7]. Correspondingly, in Study 1 of Georgiou and 
Nikolaou (2019) [4], the authors linked the psychological capital with job search success in 
a sample of unemployed job seekers in Greece. �eir results indicated that job search beha-
viour mediated the association between job seekers' psychological capital and the number 
of job o�ers, job interviews, and employment status a�er three months. �us, the results of 
Lim et al. (2016) [7] provide additional support to the idea that psychological capital is also 
related to reemployment quality. �ey performed a study in a sample of displaced employees 
in Singapur to determine if �nancial di�culties and social exclusion could lead to job search 
fatigue. At the same time, psychological capital serves as a personal resource that reduces it. 
�e authors observed that job search fatigue mediated the relationships between job seekers' 
social, �nancial, and psychological capital and their perceptions of reemployment quality. 
Job search success was estimated via a�ective commitment and intentions to stay within the 
new organisations a�er a year. 

Concerning the studies [9, 10] that examined the role of psychological capital and unem-
ployed job seekers' mental health, Rani (2015) [9] conducted a study in a sample of Indian 
unemployed people. �e author exposed a positive and signi�cant association between psy-
chological capital levels and psychological well-being perceptions during unemployment. In 
line with this argument, Sabaityt� and Dir�yt� (2016) [10] also found positive and signi�cant 
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correlations between psychological capital, life satisfaction, and self-compassion in Lithuani-
an youth unemployed people. 

Lastly, Schmidt and Flatten (2021) [11] o�er an original approach where job seekers' psy-
chological capital is the outcome itself. Based on the crossover model, the authors examined 
if, because of the frequent interactions between employment counsellors (a formal tie) and 
job seekers, counsellors' psychological capital could cross over to job seekers to increase their 
psychological capital levels. �e results indicate that job seekers acquire psychological capital 
by interacting with formal ties through the perceived social support from counsellors, which 
lowers their stress during unemployment.

Brie�y, a�er evaluating the results of these papers as a whole, all of them have planned 
and shown a mediation model where psychological capital was related to job search related-
outcomes (job search behaviour, active and preparatory job search, job search attitude, job 
search intention, job interviews, employment status, reemployment quality, job search self-
e�cacy and stress symptoms) through the in�uence of di�erent mediators variables as per-
ceived employability, job search strategies, job search fatigue, career adaptability and even 
the perceived social support of labour counsellors. None of the studies examined has shown 
a moderation model for explaining the association between psychological capital and job 
search. In general, these results indicate that those individuals with higher psychological 
capital are more con�dently engaged and persistent in their job search behaviour as well as 
the quality of reemployment is also a�ected. Following the Conservation of Resources �e-
ory (Hobfoll, 2001) this e�ect could be mostly due to their resource availability and coping 
strategies. Also following Vallerand's Hierarchial Model of Motivation (1997), psychological 
capital (a global-level motivator factor) impacts the job search process (a situational-level 
motivator factor) through mediator variables (e.g., perceived employability or career adapta-
bility) categorized as contextual-level motivator factors.

•�•� ��	�����•�����
������������•������

�irdly, regarding the interventional studies [4, 5, 6], the results generally support that psy-
chological capital interventions positively in�uence the job search process. 

Notably, two of them [4, 5] applied the validated Psychological Capital Intervention (PCI) 
training model developed by Luthans et al. (2006) to a group of job seekers registered in 
a business school career o�ce and a recruitment agency. �e �ndings suggested that psy-
chological capital could be developed among job seekers through the PCI training model. 
Moreover, the results indicated that half of the people who participated in the PCI training 
found employment earlier than the control group participants. However, in the Georgiou and 
Nikolaou (2019) study [4], the control group participants also increased their Psychological 
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Capital levels. Nevertheless, both studies provide evidence of the usefulness of PCI training 
in the job search context (Georgiou et al., 2021). 

Concerning the remaining study compressed in this category [6], Hulshof et al. (2020) 
designed the Job Search Demand-Resources (JSD-R)  intervention based on the Job Demand 
Resources Model. It aimed to enhance the levels of reemployment cra�ing (understood as the 
self-initiated job search behaviours undertaken by the unemployed) and the psychological ca-
pital of unemployed people to increase well-being, job search behaviour, and reemployment 
chances. �e results showed that the proposed intervention enhanced reemployment craf-
ting and psychological capital levels. Hence, the JSD-R intervention could protect the well-
being and foster job search behaviour. Remarkably, the intervention prevented  decreased 
 motivation while searching for a job. Also, it was responsible for increasing personal goal 
attainment, career exploration, and networking quality. Nevertheless, the authors could not 
show a signi�cant e�ect of the intervention on reemployment status six months a�er.

„� …���������

�e present review aimed to explore the association between psychological capital and the 
job search process. �is systematic review sought answers to the three questions exposed 
above.

Concerning the �rst question as the descriptive category, the Conservation of Resources 
�eory by Hobfoll (2001) was found to be the most applied one for explaining the  association 
between psychological capital and the job search process, either alone or combined with 
other theoretical models. Hobfoll (2001) exposed the idea of "resources caravan" for defen-
ding that some psychological concepts are better understood as representing a global multi-
dimensional factor. In line with this argument, Luthans et al. (2007) began to lay the found-
ations of the psychological capital construct and its synergy between the four  dimensions. In 
addition to serving as a foundation for the construction of psychological capital, the loss and 
gaining resources cycle exposed in the Conservation of Resources �eory has been used to 
explain the impact of psychological capital in the job search context. 

About the content-related questions category, concerning the second question, on the 
one hand, the association between psychological capital and the job search process is well-
established. As only one study has been carried out in an employees sample, psychological 
capital has been found as a positive and signi�cant antecedent of perceived employability, 
coping job search strategies, perceived control over job search, job search intensity, and job 
search self-e�cacy. On the other hand, psychological capital has also signi�cantly impacted 
job search success. �ose participants with greater levels of psychological capital received 
more job o�ers, job interviews, and even higher quality jobs than those with low psychologi-
cal capital levels. Psychological capital can also be seen as a personal resource able to protect 
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job seekers' well-being and prospects in the face of di�culties when looking for a job. In that 

line, some studies have exposed a signi�cant and positive relationship between psychological 

capital with psychological well-being, life satisfaction, and self-compassion of job seekers. 

Lastly, an exciting �nding put in great value the role of labour counsellors. A recent study 

exposed that job seekers could acquire higher levels of psychological capital by simply the 

formal interaction and perceived social support from their employment agency counsellors. 

In the studies analyzed, the association between psychological capital and the job search 

process was indirect, as it was mediated by perceived employability, voluntary turnover, job 

search activities, job search fatigue, career adaptability and social support from job seekers' 

counsellors. 

Finally, about the third question, only three studies have performed an interventional 

design to improve psychological capital and examine its impact on the job search process. 

One of the tremendous psychological capital interests is it has been argued that its compo-

nents are states open to change and development and therefore could be developed through 

training programs. Nonetheless, only two studies have investigated the Psychological Capital 

Intervention (Luthans et al., 2006) in the job search context. �eir results suggest that those 

who participated in the experimental group increased their level of psychological capital and 

even found a job earlier than the control group. �e remaining study proposes an interven-

tion based on the Job Demand Resources Model, whose one of its outcomes is increasing 

job seekers' psychological capital. �e results showed increased psychological capital, job 

seekers' motivation, and job search perseverance.

†� ‡�����������€��������������•��������������

�is systematic review provides a helpful picture of what areas require more investigation 

regarding the impact of psychological capital on the job search context. �e following areas 

are worthy of more discussion and research: theoretical development, psychological capital 

and job search outcomes, and fostering psychological capital interventions. 

Firstly, all the studies reviewed cover relevant literature in their introduction section. One 

of the problems faced by most studies on the job search process is that empirical research 

has not been accompanied by a parallel development of the theory in this speci�c area. �at 

could be why most of the studies analysed in this review have applied psychological theories 

developed in domains other than the job search process. �us it is necessary to promote di-

rect observation of the job search process to o�er psychological theories arising directly from 

the object of study. �erefore, this would o�er a more accurate explanation of the underlying 

mechanism of the relationship between psychological capital and the job search process. 
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Secondly, one of the di�culties detected during this systematic review is the lack of homo-

geneity when discussing the job search process. Almost every study has adopted a di�erent 

way of analysing it. To face the lack of homogeneity next is o�ered di�erent suggestions. 

Firstly, it is essential to consider examining the job search process from quantitative and qua-

lity paths. In this regard, along with the di�erent scales for measuring the job search process 

from a quantitative perspective, a recent study has developed a scale for measuring job search 

quality to optimise the process of looking for a job (Van Hoo� et al., 2022). Maybe, future 

studies could apply a double perspective. Secondly, it is also important to point out the need 

of unifying the consideration of job search success. When could someone say the job search 

process has been successful? If the job seeker has been able to dedicate a lot of time to looking 

for a job? If the job seekers have �nally gotten the job? Or for example, if the job seeker has 

maintained the job for a long time? From the point, of view of the author, a more concise 

de�nition of job search success is also essential. 

�irdly, the impact of psychological capital interventions on reemployment status needs 

further investigation. Only three studies have implemented an interventional design. Only 

two have been based on the Psychological Capital Intervention (Luthans et al., 2006). Bea-

ring in mind that great interest of psychological capital is the possibility of its development 

through intervention and the promising results of previous research, it is necessary to pro-

mote interventional studies in di�erent contexts and populations.

�e present systematic review has highlighted the association of psychological capital and 

the job search process. �e results presented in this study could have important implications 

for job seekers and public and private employment agencies. �e main practical implication 

is the necessity of fostering the job seekers' psychological capital development. 

It is concluded that psychological capital may be an outstanding advantage for helping 

job seekers engage in their job search. Nevertheless, although psychological capital has ex-

perienced substantial growth since its emergence a little over a decade ago, it is necessary to 

continue contributing to its development through research to answer the questions still open. 

Particularly, there is still considerable scope for improvement in the study of psychological 

capital and the job search process in terms of the study design applied, the variables studied, 

and the theoretical background used to explain the previous relationship.

��ˆ������•� ���
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1 Avey et al. (2009) Analytical and comparative, 
Observational and  
Longitudinal

Working adults from a wide 
variety of jobs and industries

(N = 416)

Psychological  
Resources �eory

�e study �ndings indicate that employees' Psychological Capital has a signi�cant ne-
gative relationship with their intentions to quit and job search behaviours, both indi-
cators of voluntary turnover.

2 Chen & Lim 
(2012)

Analytical and comparative, 
Observational and  
Cross-Sectional

Unemployed adults with 
at least tertiary education 
completed

(N = 179)

Reverse Causation 
Model

�e relationship between psychological capital and preparatory and active job search 
was mediated by perceived employability and problem-focused coping.

3 Fernández-Valera  
et al. (2020)

Analytical and comparative, 
Observational and  
Cross-Sectional

Unemployed youngsters 

(N = 459)

�eory of Planned 
Job Search Behavior 
and Vallerand’s 
Hierarchical Model 
of Motivation

Results showed that job seekers who possess high levels of psychological capital have 
a higher perception of control over their job search process, directly linked with the 
amount of time they spend looking for a job. Analyses also revealed that psychological 
capital seems to be a more bene�cial resource for keeping unemployed youngsters en-
gaged in job search in an adverse economic context instead of perceived employability.

4 Georgiou & Niko-
lau (2019)

Study 1: Analytical and 
Comparative, Observational 
and Longitudinal

Study 2: Analytical and 
Comparative, Interventional 
(Quasi-experimental design)

Unemployed job seekers. 

[Study 1: N = 447; Study 2: 
Treatment group (N = 220) 
and Control group  
(N = 141)]

Conservation of Re-
sources �eory and 
Seligman's concept 
of learned helpless-
ness.

Study 1: Psychological capital was positively and signi�cantly related to job search 
behaviour. �erefore, job search behaviour mediated the relationships between psy-
chological capital and job search outcomes. Study 2: Job seekers who received the 
psychological capital training intervention demonstrated an increase in psychological 
capital levels compared to the participants in the control group. However, the control 
group also demonstrated some change in psychological capital levels.

5 Georgiou et al.  
(2021)

Analytical and Comparative, 
Interventional (Quasi-expe-
rimental design)

Unemployed job seekers.

(Treatment group: N = 220 
Control group: N = 447)

Conservation of 
Resources �eory

Participants who received the Psychological Capital Intervention training had higher 
job search behaviour levels than participants in the control group. In this sense, results 
demonstrate signi�cant and positive e�ects of the training intervention on job search 
behaviour three months following the intervention compared to the control group.



6 Hulshof et al. 
(2020)

Analytical and Comparative, 
Interventional (Quasi-expe-
rimental design)

Unemployed job seekers. 

(Treatment group: N = 146; 
Control group: N = 275)

Job Demands- 
Resources Model

�e results show that the proposed intervention could protect the well-being and fos-
ter job-search behaviour. More speci�cally, not only was the intervention able to en-
hance levels of reemployment cra�ing and psychological capital among participants, 
but the analyses also showed that both constructs were responsible for the changes 
observed in job search performance.

7 Lim et al. (2016) Analytical and Comparative, 
Observational and Longi-
tudinal

Displaced Employees

(Time 1: N = 180;  
Time 2: N = 89)

Conservation of 
Resources �eory

On the one hand, �nancial di�culties and social exclusion were positively and signi-
�cantly related to fatigue, while psychological capital was negatively and signi�cantly 
related. On the other hand, Time 1 fatigue mediated the relationships between �nan-
cial di�culties, social exclusion and psychological capital with Time 2 reemployment 
quality.

8 Pajic et al. (2018) Analytical and Comparative, 
Observational and Cross-
Sectional

Post-2014 Syrian refugees in 
Greece and the Netherlands

(N = 330)

Career Construction 
�eory

�is study shows how psychological capital represents an antecedent of Job Search Self 
E�cacy through its impact on career adaptability. In line with this, individuals who 
are more hopeful, optimistic, resilient, and assured in accomplishing the goals they 
set for themselves are also more con�dent in engaging in job search behaviour in the 
destination country.

9 Rani (2015) Analytical and Comparative, 
Observational and Cross-
Sectional

Unemployed Youth

(N = 375)

No related �e results revealed a positive and signi�cant relationship between psychological capi-
tal and psychological well-being between Indian unemployed youth.

10 Sabaityte & Dir�yt� 
(2016)

Analytical and Comparative, 
Observational and Cross-
Sectional

Young Unemployed People

(N = 80)

Luthans' et al. (2007) 
multidimensional 
model (PsyCap)

�is study showed signi�cant correlations between psychological capital, self-compas-
sion and life satisfaction of unemployed youth.

11 Schmidt & Flatten 
(2021)

Analytical and  
Comparative, Observational 
and Cross-Sectional (Dyadic 
and multilevel design)

Counselors and unemployed 
job seekers from a branch 
o�ce of an employment 
agency.

(Counselors: N = 45; Job 
seekers: N = 209)

Conservation of 
resources theory and 
the Crossover Model

�e results highlighted that job seekers acquire certain levels of psychological capital 
by interacting with their employment agencies counsellors. Furthermore, they show 
that the crossover of psychological capital within formal ties occurs indirectly through 
perceived counsellors’ social support.
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���������  In general terms, the initial assumptions put forward are con�rmed. Firstly, the 

educational centre leads the process, taking the initiative yet without having the conditions 

of governance and negotiation typical of the Germanic countries from which these vocatio-

nal education training systems originate. Secondly, the main characteristics of the company 

tutor are heterogeneity and informality. �irdly, the contents and methodology are con-

ditioned by the characteristics of the tourism sector. And �nally, assessment also follows 

informal and changing procedures, generating tensions between the educational centre and 

company.

�����
������  �ese results give rise to some theoretical re�ections. If the education system 

is an institution based on the principle of equality, it is worth asking to what extent dual VET 

can alter this principle, as the company adapts some of the contents and learning outcomes 

to its speci�c needs. In addition, an important di�erentiating factor that marks the learning 

dynamics has been detected: the size of the company. �e di�erence in size may also in�u-

ence the future prospects of trainees joining the workforce a�er completion of VET studies.

��
	������ Vocational Education and Training, VET, Dual VET, Spain, Company Tutors, 

Tourism Sector

�� ������
�����

Vocational education and training (VET) has become a key issue in today's highly dyna-

mic business, technological and economic environment, with a complex diversity of systems 

within the European Union. In some cases, training is acquired on the job, in others in the 

education system. �ese di�erences have inspired a fruitful academic debate, ranging from 

international comparisons to governance analyses. Moreover, the success of the VET sys-

tems of Germany, Austria and Switzerland have triggered an interesting additional discus-

sion about whether institutional isomorphism could appear because of the imitation e�ect 

between EU institutions (Martín Artiles et al., 2019).

�is paper aims to study the implementation of dual VET in Spain, focusing on the wor-

king conditions of company tutors in the tourism sector of Andalusia and the Canary Islands. 

Dual VET has been implemented in di�erent ways, both between the di�erent autonomous 

regions and professional areas since it was launched in 2012. In order to analyse these dif-

ferences, interviews with teachers, head teachers, students and company tutors were carried 

out, between 2020 and 2021, in centres that had implemented dual VET and centres that had 

not. Dual VET was launched in Spain by Royal Decree 1529/2012 (8 November, BOE no. 

270, 9/11/12).
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�e approach to be developed is as follows. �e educational programme in dual VET implies 
a closer collaboration between schools and companies, as both are active training areas; the 
training objectives are shared between the school and the company. �is is a clear di�erence 
with respect to the VET developed so far in Spain. In this study, the company tutor is consi-
dered in his or her facet as trainer and assessor; but special emphasis is placed on the charac-
teristics of the tourism sector, given its relevance in understanding the educational processes 
involved.

For this reason, the structure of this paper is as follows. First, some relevant academic 
discussions on VET are addressed, taking into account the recent process of implementation 
of dual VET in Spain and the characteristics of the tourism sector. Next, the objectives, hypo-
theses and methodology are de�ned. Finally, the results and conclusions are presented. �ree 
dimensions underpin the analysis: �e characteristics of the company tutor, the training and 
assessment procedures implemented and the link that both maintain with the dynamics of 
tourism companies. Based on the academic literature, the tourism sector is a particular case 
to study the relationships between the tendencies of the public education system and the 
approach given by the private sector. Also, it's interesting to study the introduction of dual 
vocational training in Spain; because its strongly academic tradition.

�� �����������������	���

It has been argued that the literature on VET is insu�cient (Echeverría Samanes & Martínez 
Clares, 2019, 2021). However, over the last few decades, research and academic debate on 
VET has intensi�ed. �is has to do with accelerated changes in the organisational and tech-
nological processes of companies, and with changing dynamics in geographical terms, both 
towards greater globalisation and the workplace changes arising from COVID19. It is also 
due to the existence of international data sources that allow the comparison of academic and 
business performance between countries with di�erent education systems. In Europe, this is 
the case of the European Research Network on Vocational Education and Training (Vetnet) 
and the European Centre for the Development of Vocational Training (Cedefop).

According to Hager (2019), VET was born in the 20th century to alleviate quickly the 
needs of the labour market by shi�ing from on-the-job learning (apprenticeship) to a more 
academic (student) approach. With globalisation, the trend has partially reversed, as VET 
attempts to meet the needs of the labour market in line with the needs of companies. �us, 
these two trends come into con�ict, which is likely to continue throughout the following de-
cades. Deissinger and Hellwig (2005) summarise the philosophy of VET in two historically 
a�rmed principles: �e dualism of learning places (company-school) and the vocational 
principle. �e latter refers to the characteristics of occupations, relatively independent of 
jobs, and to the standardised certi�cation of quali�cations. For Guile and Unwin (2019), 
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VET is a broad and complex �eld, not least because it is a relational concept: Learning as a 
social process is linked to the work process and organisations. Precisely for this reason, it is 
di�cult to organise the collective construction of competences, as it involves di�erent actors 
(Š�epanovi� & Martín Artiles, 2020). 

�e analysis of vocational education training can be carried out from an individual and/or 
institutional point of view. �erefore, in the characteristics of the skills to be learned, it is con-
venient to di�erentiate between the individual dimension (knowledge, capacity, judgement, 
ability to be autonomous) and the collective dimension (teams, relationships, co-production, 
occupations). Moreover, the application of knowledge to solve problems depends on a com-
bination of elements -technical, community of practice, interpersonal and embodied- (Gog, 
2019; Oliver et al., 2019).

Several academic discussions have been taking place around VET, some of which are 
relevant to this paper (general or speci�c competences, the relationship between VET and 
occupations, the di�erent vocational education systems and the Spanish one, and the role of 
the company tutor). 

�e �rst concerns the preference for general or speci�c competences. �us, companies 
o�en prefer speci�c competences, but it is common for the state to promote education sys-
tems oriented towards general competences. For Stuart (2019), employers have no incentive 
to train for fear that trained employees will leave to the competition; therefore, the state must 
intervene to �nance and engage companies. For Oliver et al. (2019), the problem of �nancing 
training is at the heart of this discussion. For Busemeyer and Trampusch (2019), the types of 
skills depend on the training systems and their embeddedness in the labour and state struc-
tures of a country. �ey, therefore, propose a typology of skills training based on two dimen-
sions: the initial investment of the company and the commitment of the state to �nance VET. 
For Muehlemann (2019), although it is important to know the costs and bene�ts of training 
by companies, this is not so simple given the intervention of several variables.

On the other hand, while the rapid adaptation of speci�c skills to the job is highlighted, 
some authors consider that they do not adequately enable the development of innovation 
processes. For Carabaña (2011), school-based VET is universalist and work-based VET is 
particularist. �e latter is not well adapted to technological changes, as it is coupled to the 
immediate needs of companies. Furthermore, it is not clear how social objectives can be met, 
the main one being that education should serve as a mechanism for social integration. See 
also Bentolila et al. (2020). 

A separate but no lesser consideration concerns the relationship between VET and occu-
pations. For authors such as Fuller (2019), learning also implies being part of an occupation. 
Although the growing weakness of occupations in the context of post-Fordist and informa-
tional capitalism has been raised, learning still involves content and know-how and with the 
regulation and culture of the occupational group (this is the German case). Competence-
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based learning moves away from this traditional dynamic, as it is no longer so closely linked 
to integration into an occupational community. Without wishing to shi� the focus of this 
paper, it is important to consider what is the priority in VET, whether it is the job, the indi-
vidual, the company or the occupational group. Depending on the centrality of one or the 
other, training should be planned for each case (Oliver et al., 2019).

An additional topic of interest concerns the multiple classi�cations of VET systems, as 
they provide insights into national speci�cities, and in some cases, their strengths and weak-
nesses. For Deissinger (2019), VET is considered a system of collective training for quali�ca-
tions, linked to the "Continental European variety of coordinated capitalism, associated with 
conservative-corporatist education and training" (Busemeyer & Schlicht�Schmälzle, 2014, p. 
56), which di�ers from what occurs in countries where institutions are weak in the process 
of coordinating employment and training. �ese quali�cations are considered dual because 
they combine an occupational approach with an educational strategy, and therefore have an 
educational and an occupational/employment orientation. �is model starts from a corpo-
ratist tradition of company-linked training, which was later in�uenced by the importance 
of the education system in skills training. In short, the trainee has a dual status, student and 
apprentice. And training is not strictly linked to the job, but to occupational groups, but are 
subject to regulation by coordinating institutions such as chambers of commerce.

�us, according to the relative importance of dimensions such as the presence of state, 
market or corporatist governance, the di�erent vocational education systems can be classi-
�ed. In each country, each of these dimensions is usually present to a greater or lesser extent. 
In this sense, the German model itself, a reference for the implementation of dual VET in 
Spain, has been undergoing a process of transformation since the second half of the 20th cen-
tury. Baethge and Wolter (2015) focus on the crisis factors of the German educational model, 
on its scarcely liberal corporatist origin and subsequently its di�cult adaptation to a context 
of neoliberal globalisation. In the Spanish case, corporate actors such as trade unions and 
chambers of commerce are practically absent in the organisation and implementation of dual 
VET (Martín Artiles et al., 2019). See also Oliver et al. (2019) who posits �ve forms of skills 
provisioning (state, corporatist networks, local networks, institutional companies, market). 

�e German model has been the reference in the implementation of Spanish VET, be-
cause it is considered a success story with the capacity to be exported to other places (Alemán 
Falcón, 2015; Euler, 2013; Flisi, 2020; Sotomayor Vázquez, 2017). In Spain, VET is linked 
to the Ministry of Education though some of the responsibility for its implementation and 
the issuing of diplomas has been transferred to the Spanish autonomous regions. Regarding 
vocational education training for employment, the Ministry of Labour and Social Security 
oversees issuing certi�cation (García Morata, 2015) and providing training to employed and 
unemployed people.
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Work experience in companies was regulated in Spain in 1974 and was �rst implemented in 
1983-1984 as a voluntary module -then called alternance training. In 1990, work experience 
became compulsory for all VET students, when it received the name of Formación en Cen-
tros de Trabajo, or Workplace Training (WT), (Marhuenda et al., 2016; Marhuenda-Fluixá 
et al., 2019). For some authors, the initiative to implement VET does not come from the 
education system itself but instead has been sponsored by the European Union and other 
bodies such as the German chambers of commerce (Marhuenda-Fluixá et al., 2017). VET 
involves more actors in the training, in a way that requires greater coordination and collabo-
ration  between companies and the education system. However, it should be noted that as the 
number of actors involved and the contextual elements increase so does the complexity of the 
system and implementation times (Eichhorst et al., 2015).

�e new VET model was regulated by a Royal Decree (1529/2012), a legal regulation 
approved by the executive branch of government. �is RD addresses both the training ac-
tivity inherent in training and apprenticeship contracts (the formalisation and monitoring 
of which are the responsibility of the Public Employment Service, which in turn reports to 
the Ministry of Employment), and the VET carried out within the education system (the 
responsibility for which lies with the Ministry of Education). �us, we have a situation in 
which two administrative bodies at state level have legislative and monitoring powers in VET. 
In practice, the involvement of the two Ministries has enshrined a model that di�erentiates 
between two pro�les: One of students in initial training (under the Ministry of Education), 
and the other of the "apprentice" who can be hired under a training and apprenticeship con-
tract, subject to labour legislation (under the Ministry of Labour) (Sanz de Miguel, 2017). 
Some authors address the di�culties in incorporating apprenticeship contracts in VET (Mol-
des Farelo, 2020). �erefore, in the Spanish model, the �gure of the apprentice is regulated 
through training and apprenticeship contracts; but what predominates is the �gure of the 
student who, on occasions, receives a scholarship (Sanz de Miguel, 2017).

In March 2022, the Spanish Parliament passed a new law reordering Vocational Edu-
cation and Training (Law 3/2022, of 31 March, on the organisation and integration of Vo-
cational Education and Training), taking into account some of the con�icting issues in the 
implementation of dual VET highlighted in this article.

Royal Decree 1529/2012 regulates a dual vocational education training system that gives 
greater weight to in-company training. It establishes that at least 33% of the training must 
take place in a company, compared to the 20% stipulated in the traditional model (Sanz 
de Miguel, 2017). Hence, the insistence in the academic literature on the importance of 
governance, since, as Sanz de Miguel (2017) states, "complexity is a common feature of VET 
systems, especially dual systems, due to the variety of actors involved in decision-making, 
management and implementation" (p. 63). See also Bentolila and Jansen (2019) and Pozo-
Llorente et al. (2020).
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With the implementation of VET in Spain, a signi�cant part of the literature has focused on 
teachers and the education system, and much less on the companies that have become central 
to this new system (Marhuenda et al. 2016; Pineda-Herrero et al., 2019; Pozo-Llorente et al., 
2020). �us, teachers' opinions on dual VET and its requirements have been analysed (Mar-
huenda et al., 2016). �e strength of some ideas is important, such as the need to adapt VET 
to companies' needs, and the centrality of the problem of youth employment. Another part 
of the literature has focused on speci�c sectors (Bentolila & Jansen, 2019; Domingo Cebrián, 
2018; Pérez Salguero & Gómez Cervantes, 2019; Pineda Herrero et al., 2018; Roure-Niubó & 
Boudjaoui, 2016). Several authors have put forward proposals for improvements to VET. �is 
is the case of Echeverría Samanes and Martínez Clares (2018) and Echeverría and Martínez-
Clares (2020).

Although there is still a long way to go, there is no shortage of research on Training Com-
panies and on the processes of implementation and development of dual VET in Spain. In 
addition, some foundations are leaving their mark on this knowledge. �is is the case of 
the Bankia Foundation for Dual Training (FBxFD) and the Bertelsmann Foundation (Amor 
García, 2019; Echeverría Samanes & Martínez Clares, 2019). From an international perspec-
tive, Orr (2019) highlights the limited research on tutors outside the education system.

In the work by Bentolila et al. (2020), companies participating in VET tend to established 
longer, larger and more pro�table. �ey �nd that size positively a�ects participation up to a 
degree, beyond which the trend is reversed. Furthermore, there is a wide variation in VET 
programmes depending on the company's sector. �ey indicate that "in any case value added, 
investment and rate of return are signi�cantly associated with a higher likelihood to partici-
pate in dual VET once participating in VET" (p. 2). �ey also propose that "the di�erential 
importance of the sector suggests that it is probably better not to regulate VET in di�erent 
sectors in the same way" (p. 2) following the suggestions of Muehlemann and Wolter (2019). 

As far as the role of the company tutor is concerned, the work of Ros-Garrido and Marhu-
enda-Fluixá (2019) reconstructs the characteristics of teachers and trainers and highlights the 
inadequacy of studies focusing on company tutors. On the other hand, studying the dual sys-
tem, Leidner (2003) considers the contrast between the pedagogical quali�cations  required 
of formal trainers and the absence of these in company tutors (secondary trainers), who are 
in charge of apprentices. Analysing the work process within the company and its relation to 
apprenticeship training, Filliettaz (2011) focuses on the pedagogical perspective and possible 
characteristics of supervision, with special attention to tutor-apprentice communication and 
learning environments. Finally, not only the individual characteristics of company tutors and 
tutor-trainee interactions have been investigated, but also models of tutoring (Billet, 2009; 
Filliettaz, 2011) and studies on the learning environment or learning communities in com-
panies (Fuller & Unwin, 1998).
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Finally, it should be noted that in Spain, the growth of intermediate and tertiary VET in re-
cent decades has been signi�cant. Even so, Spain still has lower rates of VET than the rest of 
Europe (Echeverría Samanes & Martínez Clares, 2019; López Rouco, 2018).

Research in the tourism has highlighted the internal heterogeneity of the sector, the rela-
tive importance of small businesses, the frequent �uctuations in demand throughout the year 
but also during a week or a day in some sub-sectors (Baum, 2015; Ladkin, 2006; 2011; Lucas, 
2004). �is gives rise to di�erent jobs, quali�cations and employee pro�les. Many of these 
jobs have long working hours and unbalanced work rhythms (Lillo-Bañuls & Casado-Díaz, 
2011; Lucas, 2004; Park et al., 2016).

Moreover, it should be stressed that working with clients includes tangible and intan-
gible elements (technical, emotional and aesthetic dimensions). Indeed, in tourism many 
important skills involve so� and non-formal competences (Korczynski, 2005; Veijola, 2009). 
All these components a�ect human resources policies (Marco-Lajara & Úbeda-García, 2013; 
Lucas, 2004), which must combine the presence of formal quali�cations and on-the-job lear-
ning (Marhuenda et al., 2004). �us, some authors have rethought the de�nitions of employ-
ment, quali�cation and competences for tourism and other service activities (Korczynski, 
2005).

�is varied presence of skills leads to problems in linking the skills o�ered by the educa-
tion system to those demanded by the tourism sector, resulting in a certain historical mutual 
indi�erence between the two spheres (Marhuenda et al., 2004; Strietska-Ilina & Tessaring, 
2005; Viktorovna & Avtandilovna, 2014; Vogelsang et al., 2021).

As can be seen, we have presented some of the most relevant discussions to de�ne our 
approach. First of all, we agree with the idea that VET is an educational �eld subject to ten-
sions and contradictory dynamics (Carabaña, 2011; Martínez García, 2016). In general, we 
consider the complexity to organise the collective construction of competences, as it involves 
di�erent actors; specially in Spanish context, with a strong "academic" tradition of learning. 
On the other hand, the precarious balance between speci�c and general skills is essential, 
since in the tourism sector the experience acquired in the position is traditionally signi�cant. 

So, focusing on the working conditions of company tutors and on the learning process in 
the company, this paper aims to study the particular implementation of VET in the tourism 
sector, in Spain. �e speci�c objectives are as follows: 

1. To analyse the interrelationships between the educational centre and the tourism com-
pany.

2. To study the �gure of the company tutor.

3. To analyse the contents and methodology of training.

4. To study the evaluation process followed by the company tutor.
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�e initial assumptions are as follows:

1. �e educational centre leads the training process, while the company's behaviour is re-
active.

2. Regarding the characteristics of company tutors, heterogeneity and informality are pre-
dominant. 

3. �e contents, methodology and assessment system are conditioned by the characteris-
tics of the tourism sector, specially their heterogeneity, the employee pro�les, the work 
rhythms and the skills required.

4. �e methodology and the evaluation system used by the company tutor are informal, 
diverse and changing.

�� •���������


�e methodology is triangular, although mainly qualitative. �e methodological reference 
for �eld work is the usage of comparative case studies, following the proposal of Bartlett and 
Vavrus (2017). �ese authors suggest three axes to establish this comparison: �e horizontal, 
the vertical and the transversal. �e horizontal helps us to compare similar policies in dispa-
rate locations that are socially produced. �e vertical invites us to pay attention to di�erent 
scales and through them. Finally, the transversal suggests us to historically situate the proces-
ses or relationships under study. 

A�er carrying out a study of current legislation and secondary data, considering the Spa-
nish context and VET literature, the school centre has been selected as the basic unit of 
analysis, the contact point to reach companies and tutors. �e criteria to choose a school 
centre has been the provision of VET (dual or not) in the tourism sector. So, the selection of 
the sample has been based on the educational centres that provide professional training in 
tourism: from this unit of analysis (case) the relevant actors have been interviewed: Teachers, 
students, company tutors and company managers. In particular, for the selection of tutors, 
the size and type of company (hotel, restaurant, others) have been considered.

�e �eldwork took place between 2020 and 2021; 11 educational centres have been stu-
died: Six in Andalucía and �ve in Canary Islands, �ve of them providing non dual VET 
and six providing dual VET. 40 in-depth interviews were carried out: �e interviewees were 
teachers/head teachers (21), students (8), company tutors/employers (7), managers/experts 
(4). 

�e interview scripts covered the following dimensions: history of the centre; steps of VET 
implementation; pro�le, motivations and selection of participant students; particularities of 
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training in hospitality and tourism; characteristics of companies involved; mechanisms for 
contacting companies; relations and coordination between school centre and company tutor; 
characteristics of the company tutor; teaching and evaluation of the company tutor.

A�er a thorough reading of all the interviews, we proceeded to select those sections main-
ly related to the following categories: 

 – �e characteristics of company tutors.

 – �e delivery of the training and assessments.

 – �e characteristics of the business sector and company-centre relations that a�ect the 
two previous dimensions.

�e information has been organised by category, also considering the point of view of the 
informant (teacher, student, company tutor, expert). A speci�c �le for relevant verbatim cita-
tions has been created. �e analysis of narrative information has been carried out following 
the dimensions presented in the theoretical framework with the addition of speci�c referen-
ces and contributions related to �ndings. 

•� •��
���

�e results are presented according to the four speci�c objectives proposed: �e interre-
lations between the educational centre and company, the �gure of the company tutor, the 
contents and methodology of training and the evaluation process.  

••�� �������������������•��	��������•�
������������� ���������
�����������


�e educational centres lead the training process in both conventional VET and dual VET. 
�ey organise the teaching, make the contacts with companies, select the students for each 
of them and monitor their progress. Although VET places the company in a more central 
position in the training-learning process, leadership is exercised by the education system. 
�e initiative comes from regional Ministries of Education and progressively, since the pu-
blication of Royal Decree RD 1529/2012, they have been encouraging educational centres 
to set up VET projects with information days and courses. First, there is in an experimental 
phase, then more systematically through the presentation of projects based on explicit re-
quirements. One of these requirements is to already have conventional VET courses. �is 
will sometimes lead to groups where conventional and dual VET students coexist. Other 
authors have also highlighted this situation (Euler, 2013; Flisi, 2020; Marhuenda et al., 2016; 
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Marhuenda-Fluixá et al., 2019; Pozo-Llorente et al., 2020). �e implementation of VET is 
based on conventional vocational training, where the point of contact between the centre and 
company is through Workplace Training (WT).

�e implementation of the dual VET, still under the auspices of the regional education 
departments, is led by enthusiastic teachers, who look for companies and then organise the 
distribution of content and learning outcomes between the latter and the school.

In the implementation stage of VET, the commitment of the teaching sta� has been the 
mainstay of the (experimental) operation of the system in the tourism sector in Andalusia 
and the Canary Islands. In this case, leadership based on the voluntarism of the centre's 
management teams or even on the individual initiatives of teaching sta� creates notable dif-
ferences between centres. In the relationship between educational centre and company, what 
is clear is that the basic connections are always activated from the centre, a result that is in 
line with teachers' opinions on dual VET, which are always worse regarding the involvement 
of the administration and with respect to attracting companies (Pineda-Herrero et al., 2019).

"Forty companies are told exactly the same thing. �ere is not even a standardised dossier to take 
to companies. We have to make our own publicity dossiers as if we were a private company looking 
for... in short. I don't think that they should start something as important as a dual education 
system, because I have my point of view and I'm going to put my point of view in the company's 
documentation and how I consider dual education to be, which may not be the best. My point of 
view does not necessarily have to be the right one. And maybe a colleague in Seville has a totally 
di�erent point of view, who is promoting the same Dual system." (Interview 13, p. 12, Teacher - 
VET Coordinator)

Previous experience with VET is vital to start up dual education, both in a positive and ne-
gative sense. �e existence of a good network of contacts in the business world is a necessary 
condition for enthusiastic teachers to promote VET projects. �e years of organising work 
experience placements (WT) have consolidated relations between educational centres and 
companies, creating shared knowledge of the characteristics and modus operandi of each ac-
tor. In this sense, good or bad experiences in WT clearly in�uence the decisions of the centre, 
promoter (or not) on dual VET projects.

"We think that dual VET is indeed the future, but in the �eld of hospitality and tourism, we have 
or consider that there are few companies that are capable of training our students throughout the 
school year. It is a very special sector." (Interview 11, p. 2, School Director)

�e positive or negative experiences in WT also show that relations between educational 
centres and the business context o�en exist and have both strengths and weaknesses. �e 
characteristics of the business world emerge as one of the reasons for not implementing dual 
VET. �is explanation refers to the complicated experience of WT in relation to the type 
of company in the region that can receive students. According to this interpretation, the 
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 di�culties encountered in organising WT are due precisely to the business context, which 
is fragmented into di�erent small companies. In addition, the in�uence of certain structural 
characteristics of tourism and hospitality companies, such as working hours, holiday shi�s 
and seasonality (in Andalusia), make it di�cult for apprentices to �nd work. �is tends to 
put a brake on dual vocational education training projects.

In almost all the centres studied, the unit of collaboration is always the company, i.e., 
there is no other structured level that coordinates the agreements, such as a Chamber of 
 Commerce or business associations in the sector. �is atomisation of collaboration adds he-
terogeneity to the training experiences. �is is one of the most evident results of dual VET in 
the tourism sector in the regions studied: �e absence of an intermediate level of coordina-
tion between the public actor and the educational centres, as well as the scant role played by 
collective actors (chambers of commerce, business or trade union federations).  Only in one 
school is there an incipient collaboration with the local Chamber of Commerce in order to 
establish connections with tourist companies.

If, on the one hand, the prevalence of the societal e�ect explained by Martín Artiles et 
al. (2019) is con�rmed, on the other hand, it is worth questioning the speci�c weight of the 
structural characteristics of the tourism sector, added to the general lack of dialogue between 
social agents (Sanz de Miguel, 2107), which distances Spain from the German corporatist 
model. When considering the relationship between training and tourism, in addition to the 
historical indi�erence based on the mismatch between the demand for and supply of skills 
already pointed out (Marhuenda et al, 2004; Strietska-Ilina & Tessaring, 2005; Viktorovna 
& Avtandilovna, 2014), we should add at least two dimensions that emerge as di�culties in 
the implementation of VET in this sector: Organisational (evidenced by the model of rela-
tions between educational centres and companies described) and pedagogical-work-related 
(which will be dealt with in the following sections).

••�� ����������
��
���

�e complexity of the �gure of the company tutor, a central actor in dual vocational edu-
cation and training, leads us to investigate the pro�le of the person in charge of training 
students. �e �rst relevant result is, once again, heterogeneity. �e diversity of tutor pro�les 
is added to the diverse models of collective tutoring (Filliettaz, 2011) as well as to secondary 
trainers: Employees who intervene in the training, without having the formal recognition of 
tutor (Leidner, 2003)

When considering tutors' pro�les, there are notable di�erences according to the size of the 
company. In large chains of companies, tutoring is carried out by the training department. 
However, most companies that accept students (both in WT and dual VET) are medium-
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sized or small. In this case, the tutor in the company is usually the person in charge of the 

department that takes on the students, for example the kitchen manager.

"It's not the same for a student to go to a hotel where there will be a trained chef, a purchasing 

department and so on, and then go to a mediocre restaurant and the chef is so overworked, so 

understa�ed that he/she can't dedicate time to it. So that's the biggest problem I see." (Interview 

23, p. 3, Entrepreneur)

�e heterogeneity of the tourism sector is not only related to the diversity of occupations and 

positions but also to the di�erences between large companies and family businesses, which 

o�er similar services but operate with very unequal structures, organisation and dynamics. It 

is therefore important to consider the business context in which the company tutor is located. 

Companies participating in dual VET must be convincing in terms of their involvement and 

commitment to training, and this gives rise to complex and contradictory discourses about 

their role in training. Company size is key to understanding how this role is performed, 

whether there is the possibility of using a work team as a collective tutor, or the presence of 

standardised procedures, speci�c training departments or trainee rotation plans.

Within the variety of tutor characteristics, a common point can be detected: informality. 

�ere is no formal standardised recognition or set requirements to be the person in charge 

of training in a company. In general, the interviewees spoke of their tutors' commitment to 

the work or their vocation for training. �is is a recurrent issue in many interviews and for 

all actors (teachers, students and tutors). �e lack of speci�c and regulated training for tutors 

is highlighted as one of the main obstacles to the teaching-learning process in the company, 

and there is a call for a broader training plan for companies participating in VET. Moreover, 

the temporary nature and high turnover of sta� in tourism companies can be considered a 

handicap in terms of training or potential investment in the training of tutors by companies. 

Although a more incisive intervention of the public administration is called for, only in one 

case is the active role of a Chamber of Commerce in the training of tutors identi�ed.

"I think that there are times, not in my case, but in those of other companies, that the chefs and the 

people who are inside are not trained and are not su�ciently trained to be able to train a student. 

�ere are people who, yes, it is true that everyone knows that the hotel and catering business has 

always been a passing profession, i.e., I don't have a job, I don't have one, so I go into the hotel and 

catering business, or I go into construction much earlier. And in the end, there are people who have 

been trained, let's say, in that restaurant, they know what the restaurant is, yet I don't think they 

can train anyone else." (Interview 23, p. 3, Entrepreneur)
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Experiences have been uneven when analysing how training is delivered. �e action of the 
tutors is very di�erent depending on the case, and it ranges from the simple provision of prior 
basic information to carrying out tasks to a more individualised dedication with continuous 
accompaniment of the trainee. �is diversity opens the door to varied solutions that we can 
analyse through the categorisation proposed by Filliettaz (2011). �us, depending on the 
cases, we �nd examples of spontaneous, required, denied and distributed tutoring.

Additionally, there is a lack of formal planning of students’ work and learning. In very few 
cases, reference is made to a training programme, either in WT or VET experiences. �is 
lack of planning cannot be explained by the novelty of the process, since the training plan 
is one of the elements present from the beginning in workplace training (see, for example, 
the document Manual de Formación en Centros de Trabajo del Consejo Superior de Cámaras, 
2000). �rough this informal (spontaneous) mentoring, the encounter between the trainee 
or apprentice and the typical work process in the hospitality industry becomes speci�c.

In fact, time is probably the most salient element, in the words of the tutors providing the 
training. O�en, teaching trainees (both in WT and dual VET) is incompatible with other 
tasks to be carried out in the company. �e pressure of workloads, especially in small com-
panies, where there are no training departments, prevents them from devoting the necessary 
time to training. �e concerns of tutors are evident; they come to consider explanations to 
learners, the meetings with the centre and the documentation to be �lled in and submitted 
as wastes of time. �is "lost" time is sometimes compensated by the help that the trainees 
provide in the productive process; because of their ambivalent condition they are in training, 
but also part of the workforce.

"It's true that of course we waste time explaining things to the trainees in practice, but it's also true 
that in the end they are a help." (Interview 4, p. 1, Company tutor)

"�ey do try to help us. What happens is that with all the work we have, it's impossible. Since a 
colleague at work says 'Look, we're going to explain such and such, come here for a moment and 
I'll explain it to you'. �ey don't have time and they try, but it's very vague." (Interview 2, p. 9, 
Student)

"Anyone could tell you that having trainees is a waste of time and it's true. You have to �ll in 
documentation about being a tutor for trainees... Because it's true that you must spend time de-
pending on where the trainees come from, there are also tutors who come periodically, you have to 
meet with them for that, to tell them how they are going to follow up." (Interview 2, p. 4, Company 
tutor)

Considering the low level of formalisation of learning processes, the solution to the contra-
diction inherent in the condition of being a trainee, i.e., learning and working, is "being part 
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of the team". Some basic notions open the way to insertion in the work unit with all that this 
may entail (minus the salary): Work rhythm, working hours, polyvalence. Only in a few cases 
is there a reasoned limitation of the apprentices' functions. �us, on the one hand, tutoring 
distributed among the team creates the learning communities that Fuller and Unwin (1998) 
talk about, but on the other hand, it raises doubts about the real consequences of this attach-
ment to the team in terms of the trainee's rights and duties and his or her contribution to the 
creation of value in the work process.

Another point that emerged from the stakeholder interviews concerns the polyvalence of 
trainees. �eir rotation between departments, and the variety of tasks they have to perform 
is one of the issues present since the implementation of the WT, practically in all sectors. In 
the tourism sector, the diversity of the jobs and the scarce formalisation of the required com-
petences open a range of possibilities on the contents taught in companies. More generally, 
this situation can be dealt with by inserting it into the debate on the preferences and priority 
of generic or speci�c competences in vocational education training, as presented in the theo-
retical framework of this paper. Schematically, in the actors' discourse, the points of view and 
interests are di�erent and there is a tension: 

 – the demands of the education centres, which insist on the rotation of students in se-
veral departments.

 – the ultra-speci�c nature of some experiences.

 – the general interest of companies in �lling vacancies in the workforce.

In terms of incidents or bad practices (tutoring required/denied) in the delivery of in-compa-
ny training, we �nd non-compliance with the centre's training agreements (or plans, if they 
exist), little rotation between departments and single tasks that have no impact on a trainee's 
training. Excessive specialisation of the trainee in procedures, non-regulatory models and 
working styles of certain companies is another undesirable e�ect of workplace training ex-
periences.

In addition, in the tourism sector, social and emotional competences are important (Kor-
czynski, 2005; Veijola, 2009), so learning these must be added to the technical components 
of the training and linked to the (informal) pedagogical skills of company tutors. If so� skills 
are identi�ed as indispensable abilities for future hospitality professionals, it is less clear who 
must teach these skills and whether the company tutor has su�cient didactic tools to train 
in this area. �e heterogeneity of pro�les and tutoring models is a factor that widens the in-
equalities in training experiences in companies.
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Finally, the e�ects of training on the company itself and its employees are considered, a sub-
ject that has been little studied in the tourism sector. �e most direct and obvious conse-
quence is the possibility of having a partially trained (or in any case, immersed in a training 
process) workforce available to "help" the sta�. In addition to this primary e�ect, the presence 
of trainees in the company can have a positive impact on employee motivation. Moreover, 
collaboration with education centres can o�er companies marketing opportunities. On the 
other hand, the dual status of trainee and employee and the low formal recognition of the 
tutor's "teaching" work can have negative e�ects on the workforce and is in general an ele-
ment to be considered in the delicate balances of industrial relations.

•••� ����������

Parallel to the semi-formal process of observed learning, assessment is based on informal 
and changing procedures. In this case, the collaboration between the company tutor and 
educational tutor is somewhat forced; the former is the one who must assess the actual lear-
ning through work, and the latter is the one who is formally in charge of supervising the 
assessment. Regarding assessment, there are several levels of communication between centre 
and company. All of them highlight the basic di�erences between educational and business 
systems: For example, it is impossible to directly transfer the semantic �eld of the academic 
world, articulated in learning outcomes and assessment criteria, to the business context.

Experimental solutions are varied and non-standardised. Some tutors talk of templates, 
others of worksheets, of assigning tasks, which are then supervised, sometimes accompa-
nied by personal diaries and self-assessment. However, it is o�en the case that the learner 
carries out certain tasks alone; some tutors admit that the worst part is the monitoring of the 
learner's performance in the company.

However, far from having found a homogeneous solution, there is a clash between the 
formal procedures of the education system and the informal ones of the company, where 
learning is based on the repetitive execution of tasks. Taking a broader view, it makes sense 
to re�ect on the contradiction, created in WT and reinforced by the implementation of dual 
VET, between assessment within educational centres, which is increasingly standardised and 
evidence-based, quanti�able, metric and subject to parameters of supposed quality, and as-
sessment outside, in the company, which is le� to the informality of the process and to the 
speci�c criteria of the tutor. �e question arises as to what extent this situation derives from 
previous management of the WT, also informal.

"Unfortunately, we have not yet arrived at a well-done assessment. We are patching it up as best 
we can, on the understanding that we don't do a �nal exam and the student has a hard time with 
a lot of things, or the teacher ends up calling the company tutor and says look at what the student 
has done and how he/she has done it. We rely a lot on what the students put in their personal 
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diaries. But to go from there to putting down on paper what learning outcomes the student has 
achieved, how he or she has achieved them, what degree of achievement, what mark that learning 
outcome entails- that’s let's say- is rather irregular. And we have tried ten di�erent systems." (In-
terview 13, p. 12, Teacher - VET Coordinator)

Interviewees from the VET implementation cases share concerns about assessment, as there 
are substantial di�erences in terms of hours, competences and expected learning outcomes. 
Educational centres with more experience in dual training have experimented with various 
alternative assessment systems, without �nding a satisfactory result, yet.

 � �����
�����

In general terms, the initial assumptions put forward are con�rmed. Firstly, regarding initial 
assumptions 1, the educational centre leads the process, taking the initiative yet without ha-
ving the conditions of governance and negotiation typical of the Germanic countries from 
which these vocational education training systems originate. �is leads it to rely on its own 
educational tradition to undertake this experiment. To a large extent, it can be seen that dual 
VET is based on individual initiatives for its development, never collective or institutional 
ones. �e educational administration urges teachers, centres and departments to set up such 
systems, but the contacts and relations are between speci�c teachers and speci�c companies. 
At no time are chambers of commerce, business federations or speci�c administrative bodies 
involved. �e unit of collaboration is always the company; there is no other structured level 
of coordination of agreements. �e importance of small companies in the tourism sector 
accentuates the leading role of the educational centre and provides a better understanding of 
the organisational strengths that it must demonstrate.

Secondly, initial assumptions 2, the main characteristics of the company tutor are hetero-
geneity and informality. In terms of heterogeneity, the size of the company and the diversity 
within the tourism sector leads to di�erent situations, ranging from those in which the com-
pany tutor is linked to the training department of a hotel chain to others in which a head of 
department is appointed as such. In terms of informality, the absence of formal accreditation 
in this group is a common feature. 

�irdly concerning initial assumptions 3, it is con�rmed that the contents and methodo-
logy are conditioned by the characteristics of the tourism sector. �e strategies used by com-
pany tutors are informal and diverse. Uneven experiences have been found when analysing 
how training is delivered, as examples of spontaneous and distributed tutoring are observed 
above all, and to a lesser extent, required and denied tutoring. In the case of spontaneous 
and distributed tutoring, it is always the urgency of the work process that triggers it. In this 
context, the tension between generic and speci�c competences emerges. It is the education 
system that pushes towards the former, while it is the company that partially orients towards 
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the latter. �is in turn connects with a new tension, between conceptualising the trainee as a 
learner or as a student. �e analysis of the interviews has shown that contents and methodo-
logy have been in�uenced mainly by the dimensions of heterogeneity of working conditions, 
employee pro�les, work rhythms and skills required.

Finally, initial assumptions 4, in parallel to the above, assessment also follows informal 
and changing procedures, generating tensions between the educational centre and company.

�ese results give rise to some theoretical re�ections. If we consider the education system 
as an institution based on the principle of equality, it is worth asking to what extent dual 
vocational education training can alter this principle, as the company adapts some of the 
contents and learning outcomes to its speci�c needs. �is takes place by substituting generic 
contents by more speci�c ones. Depending on the company where the WT or dual VET takes 
place, di�erent contents will be learned. Not all companies can provide all the contents, due 
to the specialisation of each one of them. �e centres o�er more generic and global training, 
but not the companies. 

In addition, an important di�erentiating factor that marks the learning dynamics in both 
dual VET and WT has been detected: the size of the company. In general, large hotel chains 
are more prepared to take on trainees and may have speci�c internal training departments 
to support company tutors or directly take on trainees. By contrast, small and medium-sized 
companies operate in a less structured and more informal way. �e di�erence in size may 
also in�uence the future prospects of trainees joining the workforce a�er completion of VET 
studies. As small companies seem to focus on the present bene�t of "helping" trainees, while 
larger company chains link (not always) VET to possible long-term employment.

It can be concluded from the above that, at least in these initial phases of the implemen-
tation of dual VET in Spain, there is no 'induced e�ect' but rather a 'societal' one. �us, VET 
is mainly implemented based on its own institutional traditions.

�is research has some limitations that future empirical approaches can overcome. On 
the one hand, comparative analysis with training programmes in sectors other than tourism 
is needed, in order to know the relative importance and the in�uence of each activity area 
in the learning process. On the other hand, a quantitative approximation of the processes 
described is also necessary and complementary. Finally, given the last changes in dual VET 
regulation in Spain, a continuous monitoring of VET transformations must be carried out.

�����	���������
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��������  �is article aims to determine the entrepreneurial skills of Vocational Secondary 
School students a�er the implementation of a new curriculum that promotes entrepreneur-
ship courses in Indonesia. �e authors believe that a�er taking such courses, students will 
be able to generate entrepreneurial skills. �is study also explores the e�ect of demographic 
characteristics on students' entrepreneurship skills level, especially with respect to gender, 
school, and family.

���������  �is study used a quantitative approach, with data collected through a question-
naire with �ve variables, that is, leadership, re�ective communication, risk-taking, creatively 
innovative, and future orientation. Data were collected from 463 students who had taken 
entrepreneurship subjects that were chosen randomly. Data were analyzed using linear re-
gression.
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������
��  52.22% of our respondents had a moderate score for entrepreneurial skills, this is 
not in accordance with the expected learning outcomes, there are students who have entre-
preneurial skills at a high level. With respect to creative innovation, in particular, a majority 
(53.15%) had a low score and 4.1% had a very low score. Moreover, family had a signi�cant 
and positive e�ect on all dependent variables (leadership scores, re�ective communication 
scores, risk-taking scores, creatively innovative scores, future orientation scores, and overall 
entrepreneurial skills scores). School demographic characteristics had a signi�cant positive 
e�ect on the value of future orientation. �ese results indicate that private schools tend to 
strengthen the level of re�ective communicative scores.

�����������
 �e entrepreneurial skills of most vocational students are middling. �is indi-
cates that entrepreneurship subjects at Vocational Secondary schools have not been able to 
achieve their expected learning outcomes or help students develop entrepreneurial skills at 
a high level. �us, further research is needed to determine the causes behind the problem. 
Schools are expected to be able to establish harmonious relationships by involving families 
to support the improvement of an informal learning environment that supports the mastery 
of entrepreneurial skills of vocational students.

	��������
 Entrepreneurial Skills, Entrepreneurship Subjects, Vocational Secondary School, 
VSS, Demographic Characteristics, Vocational Education and Training, VET

�
 ������������

As recently as 2018, the entrepreneurial skills of Indonesians were still quite limited. Based 
on data from �e Global Entrepreneurship Index (GEI), an institution that measures the 
quality of a country's entrepreneurial ecosystem on a global scale, Indonesians achieved a 
low GEI score of 21%, ranking them 94th out of the 137 countries in the world measured. �e 
country with the highest ranking is the United States with a score of 83.6% (Global Entrepre-
neurship Index, 2019). In Southeast Asia, Indonesia was only able to outperform Myanmar 
(13.6%). �e solution to bridging this widening gap is to develop appropriate entrepreneurial 
skills in your population. Entrepreneurs have the greatest opportunity for a share of the job 
market in the 21st century (Bongomin et al., 2018; Hameed & Irfan, 2019; Momani, 2017; 
Valliere & Peterson, 2009; Wiens & Jackson, 2015).

One strategy for increasing entrepreneurial skills is through education (Kirkley, 2017; 
Mwasalwiba, 2010; Norberg, 2016). More attention should be paid to schools to help stu-
dents develop skills that are important for improving their lives, especially for work and 
entrepreneurship (�e United Nations Educational, Scienti�c, and Cultural Organization 
[UNESCO], 2017). Education that provides opportunities for students to learn by doing will 
be more meaningful, in improving both so� skills (including entrepreneurial skills) and hard 
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skills. Vocational Secondary Schools (VSS) are one type of school in Indonesia with  graduates 
who are ready to work and possess entrepreneurial skills.

�e attractiveness of VSS is increased by the variety of vocational majors that students can 
choose from and faster employment opportunities compared to common Senior Secondary 
School (SSS) graduates (Johnson & Stokes, 2002). However, the increase in the enrolment 
rate in VSS has not been matched by an increase in the number of employment opportunities 
a�er graduation yet. In Indonesia, there are currently 14,301 units of VSS, where 25.33% are 
public and 74.67% are private. According to the database of Directorate General of Early 
Years, Basic, and Secondary Educations, the total number of public and private VSS students 
is more than 14000, divided into nine areas of expertise, 49 expertise programs, and 146 skill 
competencies (Directorate General of Early Years, Basic, and Secondary Educations, 2022).

Yet, the employment rate of VSS graduates is still below 50% of all graduates (Mutaqin 
et al., 2016). �is adds to the high number of unemployed people in Indonesia, with the 
unemployment rates of VSS students consistently dominating the unemployment rates of 
students attaining other levels of education. According to the Statistics Indonesia (Badan 
Pusat Statistik), the unemployment rate of VSS graduates was 8.49% of the total workforce of 
137.91 million people (Badan Pusat Statistik [BPS], 2020). �is is higher than other educa-
tional level graduates. Government support and policies are needed to maximize the output 
of VSS graduates. Approximately 14.85 million (11.56%) VSS graduates are working. �is is 
much lower than the 24.34 million people (18.95%) that represent the total working popu-
lation. From a policy perspective, the government has issued a regulation to revitalize VSS 
aimed at improving the quality and competitiveness of the country's human resources. �e 
regulation is aimed at increasing the competitiveness and independence of students at voca-
tional schools so that the human resources of Indonesia are either seeking or creating jobs. 
Between 2030 and 2040, the population of people of productive age is predicted to reach 64% 
of the total population, which in turn is projected to be 297 million people (�e Ministry of 
National Development Planning [Bappenas], 2017). For this reason, entrepreneurship at VSS 
is one of the educational programs that must be carried out to equip the predicted growth in 
the number of people.

Hisrich (2005) stated the importance of entrepreneurship as a dynamic process of crea-
ting additional wealth by providing value products or services. �e product or service may or 
may not be new or unique, but the value must somehow be imbibed by the entrepreneur by 
receiving and locating the necessary skills and resources. Entrepreneurship is the dynamic, 
institutionally embedded interaction between entrepreneurial attitudes, entrepreneurial abi-
lities, and entrepreneurial aspirations of individuals, which drives the allocation of resources 
through the creation and operation of new ventures (Global Entrepreneurship Index [GEI] 
2019).
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An individual who has a high level of entrepreneurial skills will be able to take advantage 

of the opportunities around them very well. �ere are several advantages to having well-

developed entrepreneurial skills: (1) Generating freedom and opportunities to control one's 

destiny; (2) Providing opportunities to implement changes; (3) Providing opportunities to 

reach one’s optimum potential; (4) Having the opportunity to make a pro�t; (5) Having the 

opportunity to play an active role; (6) Having the opportunity to do something that one is 

passionate about (Zimmerer et al., 2008). Furthermore, Isidro (2012) states that there are 10 

bene�ts of having entrepreneurial skills:

1. �e freedom to pursue your vision,

2. �e control and �exibility you have over your own time,

3. �e opportunity to learn and gain knowledge,

4. �e highs and lows of self-employment,

5. �e sense of pride and ful�lment in accomplishing things,

6. �e con�dence you gain in knowing that you can do it,

7. Potential earnings exceed a salaried employee,

8. Business owner reaps the full rewards,

9. Each new day is a challenge,

10. �e chance to share your learning.

�e Indonesian government has begun making improvements to entrepreneurial teaching 

patterns in VSS, by increasing the number of learning hours for subjects directly related to 

the mastery of entrepreneurial skills. �e expected achievement is that students possess a 

high level of entrepreneurial skills. It is necessary to assess students' entrepreneurial skills af-

ter they study the relevant subjects. Furthermore, this study also attempts to reveal the e�ect 

of demographic characteristics on the level of students' entrepreneurial skills. To that end, the 

research questions that must be answered are:

1. What is the entrepreneurial skill level of most VSS students?

2. Do demographic characteristics a�ect students' entrepreneurship skill levels?
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�is part reviews the concepts and measurement issues of entrepreneurial skills, entrepre-
neurial learning, and learning evaluation. Moreover, this part also reviews the previous em-
pirical evidence on demographic characteristics' impact on entrepreneurial skills. 

�•�
 •��������������
•�����

To achieve the desired level of entrepreneurism, individuals should be directed towards de-
veloping entrepreneurial practices in appropriate educational programs. European Commis-
sion (2008) states that entrepreneurial skills education signi�cantly improves entrepreneurial 
behaviors. A study by Trevelyan (2009) reveals that for new entrepreneurs, their attitude to-
wards work is important for di�erentiating searching strategies, the extent of organizing ac-
tivity, and the initial operating status of their businesses. �e more positively a person thinks 
about themselves and their career choices, the more likely he/she is to use a broad searching 
strategy to enhance the process of opportunity recognition. Kruger and Steyn (2021) propose 
a conceptual model that reviews business competencies and functions for entrepreneurs co-
ping with the transformation of the traditional era into the industrial 4.0. �ese entrepreneu-
rial competencies include innovation, creativity, the integration of business and technology 
skills, leadership and communication, networking, and sales.

Several studies have been conducted to identify the character or personality of entrepre-
neurs (entrepreneurial skills). Raine and Pandya (2019) state that indicators for the forma-
tion of entrepreneurial skills lead to three key factors for entrepreneurial success: Curiosity, 
creativity, and commitment. McClelland (1976) describes the entrepreneur's pro�le as (1) 
having a desire for responsibility; (2) preferring medium risk; (3) believing in his/her ability 
to succeed; (4) innately desiring feedback; (5) having high energy levels; (6) being future-
orientated; (7) having organizational skills; and (8) assessing performance as being more 
important than money. In addition to these eight criteria, Zimmerer et al. (2008) suggest four 
additional entrepreneurial characteristics: (1) High commitment; (2) tolerance of ambiguity; 
(3) �exibility; and (4) tenacity. Other experts (Sanchez et al., 2020) simplify the indicators 
of entrepreneurial skills into �ve characteristics: (1) Need for achievement; (2) desire for 
autonomy, (3) creativity and opportunism; (4) risk-taking abilities, and (5) locus of control.

Furthermore, Schel�out et al. (2016) formulated entrepreneurial skill instruments by 
considering 10 variables: (1) Performance orientation, (2) creativity, (3) taking the initia-
tive, (4) taking calculated risk, (5) perseverance, (6) leadership, (7) communication skills, 
(8) planning and organizing, (9) collaboration, and (10) re�ection. �ese instruments can 
be applied to self-evaluation, peer evaluation, and joint evaluation; they can also be used to 
presume students' initial skills at the beginning of the learning process.
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Entrepreneurial skills are an essential aspect of learning, which determine students' attitudes. 
In addition, the development of entrepreneurship skills is crucial for supporting students 
who are motivated to be entrepreneurs. In this sense, entrepreneurial skills can be learned 
and not controlled by indelible personal characteristics or entrepreneurial education (Hattab, 
2014; Ibrahim & Lucky, 2014). �ere are several characteristics of entrepreneurial skills that 
are levelled up through education. �ese characteristics form the basis of economic, social, 
and cultural entrepreneurship (Gontareva et al., 2018; Krasniqi, 2018; Madgerova & Kyuro-
va, 2019).

Entrepreneurial skills a�ect students' entrepreneurial cognition in starting new  businesses, 
in terms of identifying the most e�ective entrepreneurial skills in the education business 
(risk-taking, critical thinking, problem-solving, and innovation) that lead students to be-
come self-employed. In line with Badawi et al. (2019), the in�uence of entrepreneurial skills 
in developing entrepreneurial attitudes through insights into relevant business curricula pro-
vides us with more case studies on risk analysis and the cultivation of greater thinking and 
problem-solving skills, especially through simulations relevant to real-life cases. Students 
who wish to be entrepreneurs should be able to develop innovative plans such that a�er 
graduating they can develop their own businesses; in this case, VSS function as business 
incubator.

�is study measured entrepreneurial skills based on the following �ve aspects represen-
ting the comprehensive measurement of entrepreneurial skills: Leadership, re�ective com-
munication, risk taking, creative innovation, and future orientation.

Leadership is the �rst aspect of entrepreneurial skills, and its essence is re�ected in how 
one can in�uence others to understand and agree on what needs to be done to achieve com-
mon goals. Leitch and Volery (2017) argued that upon closer inspection, the entrepreneur 
is a leader par excellence capable of identifying opportunities from various stakeholders and 
also taking advantage of said opportunities to create value. �is makes leadership an impor-
tant aspect of entrepreneurship. 

�e second aspect of entrepreneurial skills is re�ective communication, which is a set of 
abilities that includes being able to explain, discuss, and market goods or services through in-
teractions (Abbasi et al., 2011). Furthermore, Abbasi et al. (2011) stated that the importance 
of communication skills precedes that of social skills because the former includes important 
a�ective, cognitive, and behavioral aspects. In our study, the re�ective communication in-
dicators included (1) warmth in associating, (2) being �exible/adaptive, (3) being tolerant/
cooperative, (4) ability to in�uence others, (5) willingness and ability to self-assess, (6) feeling 
free and safe, and (7) willingness to improve (receiving feedback).

�e third aspect of entrepreneurial skills is risk taking, which is the act or fact of do-
ing something that involves danger or risk to achieve a goal. Petrakis and Katsaiti (2014) 
distinguished the following four combinations of time orientation and risk predisposition: 
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 Short-term, low-risk behavior; long-term, low-risk behavior; short-term, high-risk behavior; 
and long-term, high-risk behavior. Entrepreneurs may vary in their approach to risk taking. 

�e fourth aspect of entrepreneurial skills is creative innovation, which plays an impor-
tant role in entrepreneurial success (Kabukcu, 2015). Entrepreneurship is o�en considered to 
be inseparable from creative innovation, which manifests in the act of starting and running a 
business (Baldacchino, 2009). �erefore, the value of creative innovation lies in providing an 
opening for astute entrepreneurship and actively seeking opportunities to do new things in 
extraordinary ways (Okpara, 2007). 

�e ��h aspect of entrepreneurial skills is future orientation. Petrakis and Katsaiti (2014) 
stated that entrepreneurial activities oriented toward innovation are developed by individu-
als with high levels of the Distant–Future Orientation axis. Entrepreneurs must be directed 
toward the future so that they are more committed to the activities they undertake.

�•�
 •��������������
•������


Cosenz and Noto (2018) stated that entrepreneurship learning can be done with a start-up 
business so that students can learn via doing. �e experiences gained during entrepreneurial 
learning can have a positive e�ect on determining students' entrepreneurial intentions and 
entrepreneurial mindset (Ahmed et al., 2020; Handayati et al., 2020).

Furthermore, the new curriculum in Indonesia has a mandate to teach an entrepreneur-
ship subject from the elementary school level up to the level of higher education, including 
at VSS. �e �rst change in the VSS curriculum was the number of teaching hours of an 
entrepreneurship subject, which increased to up to 524 hours. �e second is that the entre-
preneurship subject moves to become one of the subjects in the Productive Subjects group, 
so that it becomes one of the main subjects that support the skills of vocational school gra-
duates. �us entrepreneurial subjects in productive subject groups must carry out practical 
learning greater than theory. Students who study in vocational schools set a higher value on 
practical knowledge compared to theoretical knowledge (Ferm, 2021). �e new curriculum 
ensures that the entrepreneurial subject is taught in a predominantly practice-oriented man-
ner rather than as theoretical knowledge. Learning entrepreneurship by practice provides a 
lot of enriching experiences for students. Failure or success in attempting entrepreneurship is 
a valuable experience in itself; an important lesson for students (Liu et al., 2019).

Entrepreneurship education must be fully incorporated into the secondary school cur-
riculum as a core course and not just as a crosscutting concept; the design has to be fully 
functional (Boehm, 2020; Charity et al., 2017). �us, entrepreneurship education should ef-
fectively support students in becoming entrepreneurs, job creators, and independent indivi-
duals through proper training, including courses, seminars, and workshops.
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�e potential for improving the learning process can be enhanced by attractive, motivating, 
and e�ective media, which create favorable situations between students and teachers (Almei-
da, 2017). �is design can generate problem-solving skills and stimulate reasoning that re-
sults in core learning competencies. In entrepreneurship, these elements are very relevant be-
cause they involve multidisciplinary, creative, explorative, and argumentative thinking skills, 
which provide a broad understanding of business dynamics, stimulate innovative ideas, and 
encourage and prepare students to be able to establish independent jobs as well as create 
new jobs. �is is in line with �ndings in the extant literature that claim that entrepreneurial 
skills are related to the company creation process (Adeyemo, 2009; Kuratko, 2016; Levie et 
al., 2010; Liñán, 2008).

It takes students' hard and so� skills, mediated by their personalities, attitudes, and be-
haviors to be successful entrepreneurs (Ayuningtyas et al., 2015; Barnawi, 2012). Along with 
so� skills, students should be prepared with reliable entrepreneurial skills. Entrepreneurial 
skills develop and increase entrepreneurialism in students, while schools deliver graduates 
who have great concern for society, courage, and independence with the necessary ability and 
skills when entering employment. Based on this reasoning, VSS must pay quality attention 
to their students, not only providing knowledge and skills according to the student's talents 
but trusting them to get involved in real working experiences so that their potential evolves 
in synchrony as well.

�••
 •������

••��������

Stu�ebeam and Coryn (2014, p. 14) say that evaluation is "the systematic process of delinea-
ting, obtaining, reporting, and applying descriptive and judgmental information about some 
object's merit, worth, probity, feasibility, safety, signi�cance, and/or equity". Evaluation is a 
systematic process that describes, obtains, reports, and applies descriptive information and 
assessments that are useful as the basis of decision-making. Fitzpatrick et al. (2011) state that 
evaluation is the process of looking for something valuable, i.e., in the form of information 
about a particular program, production, or alternative procedure(s). �ey also mention that 
evaluation is not something new when one becomes an entrepreneur; it is common throug-
hout life. In line with two experts, Bloom (1971) gives his opinion on evaluation; evaluation 
is the collection of facts that are systematically designed to determine whether there has been 
a change in the students or not, and to determine the scope of e�ect in the students' perso-
nalities. In general, evaluation aims at exploring the possibility to acquire improvements in a 
business and, in turn, to further advance the desired goals. In other words, the main purpose 
of an evaluation is to improve a program or action in the future.

 �e evaluation that is the focus of this study concerns results (outcome) and comprises 
two elements: Outcome and impact evaluation (Chen, 1996). Evaluation of problem-based 
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Several factors a�ect the level of entrepreneurial skills, including �nancial conditions (Tan, 
1999), motivation (Stahl et al., 2002), and the country's governmental policies (Denanyoh 
et al., 2015). Moreover, there is a group of di�erent demographic characteristics that deter-
mine the level of entrepreneurial skills (Karimi et al., 2017; Ozyilmaz, 2011). According to 
Karimi et al. (2017), there are speci�c demographic characteristics that have been found to 
correlate with entrepreneurial intentions and skills. A group of studies shows that several 
demographic characteristics thought to be the best predictors of entrepreneurial skills and 
 behavior include entrepreneurs' sex, age, origin, educational level, and previous work experi-
ence (Brockhaus & Horwitz, 1986; Tala� et al., 2013). 

For instance, research conducted by DeTienne and Chandler (2007) pointed out that 
 males and females possess speci�c elements of human capital that they use di�erentially to 
identify business opportunities. However, there was no change in the innovativeness of the 
opportunities they identi�ed. Devine (1994) found that there were more female entrepreneurs 
than male ones recently, suggesting that entrepreneurship is no longer seen as an exclusively 
male-orientated �eld of work. Another study showed that women are more interested than 
men in voluntary work, while men are more motivated to open their own businesses (Krstic 
et al., 2017). Another study conducted by Blanch�ower and Oswald (1990) highlighted that 
young individuals with a self-employed parent tend to establish a business for themselves. 
�is study indicates that family background is highly correlated with entrepreneurial skills.

Soomro et al. (2019) investigated the demographic factors in�uencing the success of 
 entrepreneurs of small and medium-sized enterprises (SMEs) in Pakistan and showed that 
 there are positive and signi�cant correlations between sex, education, working experience, and 
business success of entrepreneurs in Pakistan SMEs sector. �is research indicates that demo-
graphic constructs play a positive and signi�cant role in raising entrepreneurs. Finally, Singh 
and Singhal (2015) investigated the main association of demographic variables with entrepre-
neurial intention and skills among students in India. �e results revealed that sex, family type, 
family background, and degree have a signi�cant e�ect on entrepreneurial objectives.

•
 €������

�is study used a quantitative approach. It included 1450 VSS students attending a business 
and management course in Central Java, which received the title of the Center of Excellence 
(CoE). A multistage sampling technique was used to reach the target population. In the initial 
stage, 15 VSS (public and private) were selected using a simple random sampling technique. 
�en, a list of class 11 and 12 students was collected from each school as the target sample 
size was drawn using a systematic random sampling technique. �us, the study respondents 
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included 495 students from 15 VSS in Central Java, Indonesia. Informed consent from the 
respondents was obtained and the authors con�rm that the relevant ethical approvals were 
ful�lled. �e study was conducted in September and December 2021. �e questionnaires 
were distributed to 495 students with 463 responses received (response rate: 93.5%). �en, 
instruments were measured by the value of the KMO and Bartlett's Test. �e desired correla-
tion between variables was h > 0.5 followed by a signi�cance value < 0.05. �e results of the 
instrument measurement are presented in Table 1.

Table 1: Output of KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .807

Bartlett’s Test of Sphericity Approx. Chi-Square 5376.223

Df 1035

Sig. 0.000

Table 1 shows that the results returned a KMO value of 0.807. �e p-value associated with 
Bartlett's Test of Sphericity was 0.000.

Further, we present the correlations between the independent variables, in an Anti-Image 
Matrices table (Table 2). �e value to be considered is the MSA (Measure of Sampling Ade-
quacy); if the MSA value is > 0.5, the item can be predicted.

Table 2: Score of Measure of Sampling Adequacy (MSA)

��������� €•�

Leadership 0.754

Re�ective communication 0.732

Risk-taking 0.745

Creatively innovative 0.733

Future orientation 0.773

Table 2 shows that all of the indicators have a value > 0.5. It can therefore be interpreted that the 
instrument meets the requirements to be able to predict indicators of leadership, re�ective com-
munication, risk-taking, creatively innovative, and future orientation in the sample to be measured.

Furthermore, to determine the in�uence of demographic characteristics on the level of 
entrepreneurial skills of VSS students, a linear regression analysis was employed to test the 
impact of demographic characteristics on the �ve levels of measured entrepreneurial skills: 
Leadership, re�ective communication, risk taking, creative innovation, and future orienta-
tion. In this study, we used the following three demographic characteristics as explanatory 
variables: Sex, school status, and family background. 
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�e data for sex, school status, and family background were drawn from the main instrument, 
which also collects these three demographic characteristics. Furthermore, all demographic cha-
racteristics were measured as dummy values. First, the dummy for sex was assigned a value of 1 
if female, and 0 otherwise. Second, the dummy for school status was assigned a value of 1 if the 
respondent came from a public VSS, and 0 otherwise. �ird, the dummy for family background 
was assigned a value of 1 if the respondent had an entrepreneurial background (self-employed) 
and 0 otherwise. Table 3 presents the operational de�nitions of these variables. Finally, the 
impact of the three demographic characteristics was tested on the �ve levels of measured entre-
preneurial skills plus the overall score of entrepreneurial skills. Hence, the resulting six models 
present the impact of demographic characteristics on the level of entrepreneurial skills:

1. Model 1: �e in�uence of demographic characteristics on the score of leadership.

2. Model 2: �e in�uence of demographic characteristics on the score of re�ective commu-
nication.

3. Model 3: �e in�uence of demographic characteristics on risk-taking scores.

4. Model 4: �e in�uence of demographic characteristics on the score of creatively innovative.

5. Model 5: �e in�uence of demographic characteristics on the score of future orientation.

6. Model 6: �e in�uence of demographic characteristics on the overall score of entrepre-
neurial skills.

Table 3: De�nition of Variables

­��������
‚�������
 ­����������
�ƒ
‚��������

Leadership Level of leadership skills

Re�ective communication Level of re�ective communication skills

Risk taking Level of risk-taking skills

Creatively innovative Level of creatively innovative skills

Future orientation Level of future orientation skills

Overall score of entrepreneurial skills Level of overall score for entrepreneurial skills

•����������
‚������� ­����������
�ƒ
‚��������

Sex �e dummy for sex is assigned as 1 if female and 0 otherwise.

Scholl status �e dummy for the school status is assigned as 1 if the respondent came from 
public VSS and 0 otherwise.

Family background �e family background is assigned as 1 if the respondent has an entrepreneur 
background (self-employed) and 0 otherwise.
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�is section presents the empirical �ndings of the study. In the �rst part, the �ve measure-
ments of entrepreneurial skills levels of VSS students, namely Leadership, Re�ective Com-
munication, Risk-Taking, Creativity and Innovation, and Future Orientation, are reported. 
In the second part, the e�ects of demographic characteristics on entrepreneurial skills are 
discussed.

 •�
 •��������������
•�����
•�•��
�ƒ
‚••
•�������

�e data on the �ve variables comprising overall entrepreneurial skills have been processed 
and yielded the following results. 

 •�•�
 •���������

�e essence of leadership lies in how one can in�uence others to understand and agree on 
what needs to be done to achieve common goals. �is makes leadership an important facet 
of being an entrepreneur. Leitch and Volery (2017) argue that on closer inspection, the en-
trepreneur is a leader par excellence who identi�es opportunities from various stakeholders 
and takes advantage of said opportunities to create value. For this purpose, they created the 
visionary scenarios needed to select and mobilize supporting members of the group who 
enact the vision to achieve value creation. In this study, indicators of leadership included task 
orientation and relationship orientation. �e scores for leadership are displayed in Table 4. 

Table 4: Level of Leadership Skills

„� �������� ������ …

� Very high 4 0.86

� High 102 22.03

• Middle 270 58.32

  Low 87 18.79

† Very low 0 0

Total 463 100

Table 4 shows that only 22.89% (comprises the very high and high criteria) of respondents 
capable of learning outcomes have entrepreneurial skills which are high and very high. While 
as many as 77.11% (comprising the middle and low criteria) are yet to achieve the expected 
learning outcomes.
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An entrepreneur must be able to explain, discuss, and market goods or services through 
interactions. �is can be understood as a form of communication. Several previous studies 
have demonstrated the importance of communication. Abbasi et al. (2011) state that the 
importance of communication skills precedes that of social skills because the former include 
important a�ective, cognitive, and behavioral aspects. In our study, the re�ective communi-
cation indicators include (1) warmth in associating; (2) �exible/adaptive; (3) tolerant/coope-
rative; (4) ability to in�uence others; (5) willingness and ability to self-assess; (6) feeling free 
and safe; and (7) willingness to improve (receiving feedback).

Table 5: Level of Re�ective Communication Skills

„� �������� ������ …

� Very high 1 0.22

� High 44 9.50

• Middle 249 53.78

  Low 154 33.26

† Very low 15 3.24

Total 463 100

From Table 5, the achievement of a very high score is rare; only 0.22% reached this criterion. 
�e high criterion load is 9.50%. �us, only 9.72% of the total respondents have achieved the 
required learning outcomes. �e number of respondents who have not reached the learning 
outcome account for 90.28% of all (comprising middle, low, and very low criteria).

 •�••
 ‡���‰�����


Entrepreneurship requires taking risks to achieve goals. Entrepreneurs may vary in their ap-
proaches to, and considerations of, risk-taking. Some have a short-term and others a long-
term orientation, which tends to a�ect their risk-taking decisions. Petrakis and Katsaiti 
(2014) distinguish four di�erent combinations of time orientation and risk predisposition. 
�ey were short-term, low-risk behavior; long-term, low-risk behavior; short-term, high-
risk behavior; long-term, high-risk behavior. Indicators of risk-taking in this study include 
(1) responsibility, (2) courage in making decisions, (3) willingness to try, and (4) tolerance 
of failure.
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Table 6: Level of Risk-Taking Skills 

„� �������� ������ …

� Very high 7 1.51

� High 109 23.54

• Middle 278 60.04

  Low 68 14.69

† Very low 1 0.22

Total 463 100

Table 6 shows that only 1.51% achieved the very high criterion and 23.54% achieved the high 
criterion. �us, those who achieved learning outcomes totaled 25.05%, while 74.95% (com-
prising the middle, low, and very low criteria) failed to achieve the outcomes.

 •�• 
 ������•���
����•���•�

Creative innovation plays an important role in entrepreneurial success (Kabukcu, 2015). En-
trepreneurship is o�en considered inseparable from creative innovation, which in turn is 
manifested in the act of starting and running a business (Baldacchino, 2009). �erefore, the 
value of creative innovation is in providing an opening for astute entrepreneurship and ac-
tively seeking opportunities to do new things in extraordinary ways (Okpara, 2007). In this 
study, creatively innovative indicators include (1) originality, (2) �uency, (3) elaboration, (4) 
�exibility, (5) appropriateness, and (6) innovation.

Table 7: Level of Creatively Innovative Skills

„� �������� ������ …

� Very high 0 0

� High 23 4.97

• Middle 175 37.80

  Low 246 53.13

† Very low 19 4.10%

Total 463 100

From Table 7, there are no respondents who accomplish learning outcomes at a very high 
level, and only 4.97% achieve a high level. As many as 95.03% (comprising the middle, low, 
and very low criteria) of respondents have not accomplished learning outcomes. For this 
variable, the �ndings are quite surprising because the number of students with low and very 
low criteria of entrepreneurial skills is dominant (57.23%).
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Š����������

Petrakis and Katsaiti (2014) stated that entrepreneurial activities which are oriented to-
wards innovation are developed by individuals with high levels of the axis Distant-Future 
 Orientation. Entrepreneurs must be directed toward the future so that they are more com-
mitted to the activities they undertake. �us, Distant-Future Orientation is a very important 
attribute for entrepreneurs to have. In this study, the indicators of future orientation include 
(1) anticipatory (prospective), (2) strategic thinking and acting, (3) planning, programming, 
budgeting (programmed), and (4) a sense of time.

Table 8: Level of Future Orientation Skills

„� �������� ������ …

� Very high 16 3.46

� High 113 24.41

• Middle 237 51.19

  Low 96 20.73

† Very low 1 0.22

Total 463 100

Table 8 shows that respondents who accomplish the learning outcome total 27.87% (com-
prising the very high and high criteria). Similar to the other sub-indicators, the number of 
respondents who have not achieved the learning outcome stands at 72.14% (comprising the 
middle, low, and very low criteria).

 •�•‹
 •�•��
�ƒ
Š•�����
•����
ƒ��
•��������������
•��� ��


All scores on the variables of leadership, re�ective communication, risk-taking, creatively 
innovative, and future orientation are then processed to obtain an overall score for entrepre-
neurial skills. �e level of overall score for entrepreneurial skills of VSS students in our study 
is presented in Table 9.

Table 9: Percentage Level of Overall Score for Entrepreneurial Skills

„� �������� …

� Very high 1.20

� High 16.88

• Middle 52.22

  Low 28.12

† Very low 1.55

Total 100



129Susantiningrum, Siswandari, Joyoatmojo, Mafruhah

Table 9 shows that the highest score of the �ve criteria is the middle criterion at 52.2%, fol-
lowed by the low and very low criteria at 29.67%. Eventually, based on the overall score of 
entrepreneurial skills, only 18.08% of respondents reached learning outcomes at high and 
very high levels.

 •�
 •Œ����
�ƒ
­���
������
��������������
��
•�������� ������
•�����

�is section reports the regression results of the impact of the VSS students' demographic 
characteristics on the �ve levels of measured entrepreneurial skills. First, we report the 
multicollinearity tests of the regression models. We employed a correlation test among the 
independent variables (sex, school status, and family background) to yield the correlation 
coe�cient among the independent variables. �e results of the correlation test show that 
the correlation coe�cient between the independent variables in the model has no pair >0.5. 
�erefore, there is little possibility of multicollinearity among the independent variables in 
the model. �en, we examined the multicollinearity of variables in each regression model 
based on the acceptable variable threshold (tolerance) and the VIF coe�cient. �e results of 
the regression analysis show that the variance exaggeration factor VIF for each model is <2; 
thus, it is possible to reject the hypothesis that all models show multicollinearity.

Table 10: The Regression Results of the Impact of Demographic Characteristics on  
      Entrepreneurial Skills

Dependent variable

Leadership Re�ective com-
munication

Risktaking Creatively 
innovative

Future orien-
tation

Overall score 
of entrepre-
neurial skills

Independent 
variable 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Gender -0.367 -0.060 -0.457 0.631 -0.071 -0.324

(0.337) (0.366) (0.338) (0.326) (0.387) (0.511)

School 0.207 -0.950*** -0.209 -0.312 0.911*** -0.352

(0.223) (0.243) (0.224) (0.216) (0.256) (0.339)

Family 0.930*** 0.969*** 0.674** 1.420*** 1.552*** 5.545***

(0.215) (0.233) (0.216) (0.208) (0.246) (0.326) 

R-square 0.039 0.049 0.018 0.086 0.104 0.370

F stats  
(Prob)

0.000 0.001 0.000 0.002 0.000 0.000

Note. Std. error in the parentheses. Signi�cant code: 0 ***; 0.001;**; 0.01 *; 0.05 .

Table 10 reports the regression results of the demographic characteristics, the score for each 
indicator of entrepreneurial skills, and the overall score for entrepreneurial skills. Based on 
the empirical results, gender has no signi�cant e�ect on any of the dependent variables. �e 
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results indicate that none of the dependent variables changes signi�cantly with gender. Fur-
thermore, the type of school has a negative signi�cant e�ect on the re�ective communication 
score (Model 2). �is result indicates that private school tends to strengthen the level of re-
�ective communication their students display. In Model 5, the type of school has a positive 
signi�cant e�ect on future orientation. �is re�ects that private school tends to strengthen 
the level of future orientation of their students. �e family background also has a positive 
signi�cant impact on all dependent variables (Model 1-6). �ese results indicate that family 
background can increase the overall score for entrepreneurial skills and also for each sub-
indicator of entrepreneurial skills.

†
 ­���������
���
����������

�e �ndings of this study show that the entrepreneurial skills of VSS students can be divi-
ded into �ve indicators. �e measurement of these sub-indicators of overall entrepreneurial 
skills is carried out a�er the completion of the mandated entrepreneurship courses. �e re-
sults show that most students' entrepreneurial skills lie in the middle criterion. �e learning 
outcomes of entrepreneurship have thus not been maximally accomplished; in each indica-
tor, there are still several students achieving low and very low scores. �is implies several 
possibilities, especially in the implementation of entrepreneurship learning in VSS. Further 
research is needed to ensure and improve the desired learning outcomes. In contrast to the 
other four indicators of entrepreneurship skills, the creatively innovative indicator was parti-
cularly low, with 246 people not achieving learning outcomes. Creativity and innovation are 
core elements of entrepreneurialism. �e more entrepreneurs make breakthroughs, the more 
competitive their future businesses will be. To make breakthroughs, well-planned research is 
needed, for example, product or market research. Our results show that VSS students do not 
have these creative and innovative traits yet.

Based on the overall score for entrepreneurial skills of VSS students, most respondents 
were in the middle criterion, with 242 students. �is is better than the results obtained in Sari 
(2013) where the level of entrepreneurial skills of vocational students was still low, at around 
30%. �is shows that education is not enough to improve students' entrepreneurial skills 
(Timmons, 2004); business practices must provide entrepreneurial experience for students. 
Based on this study, the schools only equip graduates with the knowledge and mentality to 
�nd work rather than encouraging creativity and entrepreneurial skills. �is is contrary to 
Zimmerer et al.'s (2008) conclusions, who stated that entrepreneurial learning will instill an 
entrepreneurial spirit in students, which will then encourage them to create innovations or 
new businesses by taking risks and betting on uncertainties. Subsequently, it will enable them 
to achieve pro�tability and growth by identifying signi�cant opportunities and pooling the 
required resources so that they can be capitalized appropriately. In addition, Robbins (2006) 
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said that entrepreneurship is a process where by a person pursues opportunities to ful�ll their 
needs and desires through innovation, without paying attention to the resources they control. 

Entrepreneurship education aims to provide so� skills, namely the ability to master entre-
preneurial values, and hard skills, i.e., having entrepreneurial or business skills. At the secon-
dary education level, the emphasis needs to be on how students gain attitude stabilization and 
are provisioned with basic entrepreneurial skills (Manimala & �omas, 2017; Zeng & Honig, 
2016). Entrepreneurship education is a crucial aspect of a nation's economic development and 
sustainability. �erefore, it is necessary to further investigate the problems in the implemen-
tation of entrepreneurship subjects at VSS and why the curriculum has not been able to help 
students attain these skills.

�e level of entrepreneurial skills is proven to be in�uenced by demographic characteristics, 
that is, school and family. Private schools tend to strengthen the level of re�ective communica-
tion and future orientation. �e government has many school entrepreneurship development 
programs, including in VSS, for example, an entrepreneurial program for private school stu-
dents (Barliana, 2019). In addition to entrepreneurship programs from the government, pri-
vate schools have mentoring programs that are independently funded. �us, providing more 
opportunities for students to be involved in it. Team activities provide many opportunities for 
students to improve their re�ective communication skills. �ese interactions also open stu-
dents' minds to having a better future target. In contrast to schools which only a�ect two sub-
indicators of entrepreneurial skills, the family has a positive signi�cant e�ect on all variables 
i.e., leadership, re�ective communication, risk-taking, creatively innovative, and future orien-
tation. It even has a signi�cant e�ect on the overall score for entrepreneurial skills. Entrepre-
neurial parents  provide many opportunities for students to have direct or indirect experiences 
in entrepreneurship activities (Rakieb, 2015). Entrepreneurial families will give their children 
an entrepreneurial atmosphere, in the form of experiences of failure and success, both of which 
have a positive in�uence on increasing students' entrepreneurial skills.

Based on our �ndings, we summarize that many variables exhibit intermediate standards. 
�is shows that entrepreneurship in VSS has not been able to achieve the expected learning 
outcomes. Several factors need to be addressed, one of which is the need for an increase in 
the competence of vocational teachers, especially entrepreneurship teachers. Increased teacher 
competency is expected to improve the quality of learning (Antera, 2022). Demographic cha-
racteristics, especially type of school and family background, have been shown to in�uence 
students' entrepreneurial skills. For this reason, it is necessary to support schools and families 
to create an environment that helps students carry out various entrepreneurial activities.

In closing, further research is needed to identify problems in learning entrepreneurship 
in VSS. �e identi�cation results will be used to formulate alternative solutions to the extant 
problems. Analysis of entrepreneurship learning development can be done by observing the 
learning process and conducting in-depth interviews with entrepreneurship teachers at VSS.
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��������� �is study investigates the perspective of vocational educators on the possibility 
of adopting augmented reality (AR) and hypervideo (HV) technologies to support their 
teaching practice. Vocational education and training (VET) is particularly concerned with 
the learning of resources (knowledge, skills and attitudes) that are immediately transposable 
into conduct and procedures in the workplace. AR and HV can provide means to answer 
this requirement, but both technological solutions are still not so di�used in VET. �e pur -
pose of this study is to inquire into the perception of educators on the main advantages and 
 disadvantages of using AR and HV to support teaching-and-learning. 

��������� A semi-structured interview protocol has been proposed to 73 teachers, inter-
company trainers and in-company trainers in 10 professions (at least two per category 
within each profession). �e interview was organized in two main steps: A need analysis, in 
which the most important and di�cult operative skills are identi�ed for the interviewee's 
 profession; and a discussion of advantages and disadvantages of AR and HV. Content analy-
sis was applied to the interview transcriptions.

���
����� �e results show that the main advantages reported in the literature for the two 
technologies – such as the ability to switch between 2D and 3D and carry out simulations – 
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are also found in the VET context by educators. For HV the main technical advantages (such 
as the use of active points, and non-linear navigation of video content) were autonomously 
recognised, while the potential of the instrument to support re�ection has not been clearly 
identi�ed.

�����
������  AR and HV are considered as tools able to support apprentices' procedural 
learning especially with regard to the operational skills which were judged by the educators 
to be most relevant for VET.


�	������  Augmented Reality, Hypervideo, Dual VET, Semi-Structured Interview, Quali-
tative Analysis, VET, Vocational Education and Training

�� ������
�����

Augmented reality (AR) is increasingly attracting the interest of educational researchers 
(Garzón et al., 2019; Sirakaya & Sirakaya, 2018, 2020), and one reason for this is because of its 
growing accessibility through mobile devices like smartphones and tablets (Akçay�r & Akçay�r, 
2017). �e distinctive characteristic of AR is that it allows users to see the real world as enriched 
by superimposed, additional layers of digital information (Azuma, 1997). Within AR technolo-
gies, additional distinctions can be done based on two main factors: Use mode and input mode. 

As per the use mode, depending if the AR solution requires the user to hold a device – 
very o�en a smartphone or a tablet – or not, you can speak respectively about handheld and 
handfree use. In the latter case, having your hands free also comes with the possibility of 
seeing through a wearable device such as a Head Mounted Display. For this reason, handfree 
is o�en referred to as see-through use mode.

As per the input mode, the presence or absence of markers makes the di�erence. A mar-
ker, usually a QR code, is a trigger allowing the device to recognize the element of reality to 
which the "augmentation" is associated and to make the augmented elements visible. Beside 
these usual marker-based solutions, marker-less solutions exist as well. In this case, the de-
vice can directly recognize the shape of the object (or use non-visible data provided by GPS, 
eyetracking, handtracking) to activate the augmented elements. Marker-less solutions are 
currently still not widely used, for both economic and technical reasons. From the combi-
nation of use and input modes we can then identify four main categories: (1) Marker-based 
handheld; (2) marker-based handfree/see-through; (3) markerless handheld; and (4) mar-
kerless handfree/see-through.

�e opportunity to receive precise instructions on the execution of a procedure and, conse-
quently, to reduce both the number of errors and execution time has been one of the main fea-
tures attracting the attention of both researchers and industry, for example, in manufacturing 
(Forest, 2021; Wang et al., 2016). Time and cost savings, a reduction of error rates and (possibly) 
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a decrease in cognitive load have also been the major bene�ts identi�ed when it comes to using 
AR in general (Jetter et al., 2018; Radosavljevic et al., 2020; Sirakaya & Kilic Cakmak, 2018). 

Hypervideo (HV, also known as interactive video) is a nonlinear video presenting (1) com-
plex functions to control the navigation of the video stream, (2) hyperlinks giving access to 
additional information and materials through speci�c markers or hotspots and (3) annotation 
features allowing users to integrate their notes in the video and share and discuss them with 
others (Sauli et al., 2018). Both hyperlinks and annotations are considered additional layers of 
information that are placed over the video. For this reason, HV can be considered a technolo-
gically easier and less-expensive variant compared with AR, being able to integrate in an inter-
active way to overcome the risk of passivity that video sometimes entails. Moreover, where HV 
allows interactivity with content in a video, AR o�ers the same a�ordance directly in the real 
world. In other words, AR represents the synchronous and immersive version of HV. 

Reduced costs and increased e�ciency of AR have attracted the industrial sector. Nu-
merous companies have introduced AR in their production processes (Li et al., 2018). How-
ever, few studies have tried to verify its e�ectiveness in initial VET. �e use of HV to support 
VET has received more attention from the literature in the educational �eld (e.g., Cattaneo 
et al., 2016, 2018, 2019), but also in this case no study aimed at capturing the perspective 
of VET educators. For this reason, the current exploratory study presents the results from 
73 semi-structured interviews conducted with teachers, branch course instructors and in-
company trainers in the Swiss VET sector, with the aim of collecting the VET educators' per-
ceptions of the advantages and disadvantages of each of the two technologies when applied 
to sustain learning in initial VET curricula. In doing so, we have attempted to answer the 
following two research questions: 

1. What are the main advantages and disadvantages of using AR and HV as expected by 
VET educators?

2. What is the relationship between the perceived advantages and disadvantages of AR and 
HV and the operative skills to be acquired in VET curricula?

�� ���������������������

Below, we present the main advantages and disadvantages of AR and HV as they emerge 
from the literature. �e di�erent states of advancement of the related research has made the 
presentation of the advantages di�erent for the two cases: In discussing AR, we report as 
advantages the e�ects that the introduction of AR has had on the users. In the case of HV, 
we refer to its a�ordances. Indeed, AR is a technology that presents numerous modalities of 
use (e.g., marker-based handheld and see-through, markerless handheld and see-through), 
several of which still require further research to clearly identify its a�ordances.



141Candido, Raemy, Amenduni, Cattaneo

�•�� �
•�������������	�•��•����•�
������

�e literature has extensively investigated the e�ects of introducing AR in educational con-
texts. Conventionally, these can be divided into advantages and disadvantages, though the at-
tribution to one of the two categories cannot always be done so neatly. �erefore, we present 
the advantages and disadvantages of AR as they have emerged from the literature.

�•�•�� ����������•����•��

AR's main advantages have been widely underlined in the literature. Reviews in the edu-
cational �eld have reported advantages in terms of psychological variables—for example, 
motivation, engagement and cognitive load—and in terms of learning outcomes—for ex-
ample, improved academic performances, spatial abilities development and better under-
standing of learning materials (Akçay�r & Akçay�r, 2017; Bacca et al., 2014; Chen et al., 
2017; Radu, 2014; Sirakaya & Sirakaya, 2020).  

Increased motivation and engagement have been widely reported in the literature, 
though some methodological limitations have reduced the reliability of these results. In-
deed, there are still only a few longitudinal studies and research designs that have utilised 
control groups; moreover, the use of AR—especially in its immersive mode, which is less 
widespread among the general public—is o�en subject to the "novelty e�ect". �is phe-
nomenon refers to an increase in motivation or in the perceived usability of a technology 
because of its novelty (Koch et al., 2018) and has been highlighted by several authors (Hus-
sein & Nätterdal, 2015; Jensen & Konradsen, 2018; Parmar, 2017); however, there are still 
few studies taking the novelty e�ect into explicit account in their research design (Huang 
et al., 2020).

�e issue of cognitive load is also discussed in the literature. In most cases, the use of 
AR has been reported as bene�tting the management and control of cognitive load (Avila-
Garzon et al., 2021; Lee, 2020; Papakostas et al., 2021). �at being said, in some other con-
texts, AR has been perceived as a source of cognitive overload: When creating a learning 
environment that is too rich in information, AR risks overloading students (Akçay�r & 
Akçay�r, 2017; Cheng & Tsai, 2013; Dunleavy et al., 2009).

Regarding learning outcomes, the literature seems be in agreement that AR can support 
learning processes and academic achievement. AR can indeed be used to perform simu-
lations (Cuendet et al., 2013; Strada et al., 2019) or visualise normally invisible elements, 
such as electromagnetic �elds (Villanueva et al., 2021). �e fact that Sirakaya and Sirakaya 
(2020) identi�ed an inverse proportionality between students' prior knowledge and the 
utility produced by AR does not contradict this general veri�cation and is aligned with 
the famous expertise reversal e�ect in multimedia learning (Kalyuga, 2014) which states 
that instructional methods of multimedia instruction that are e�ective for less experienced 
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learners may not be e�ective for more experienced learners and vice versa. Hence, the ef-

fective introduction of technologies in education cannot be separated from the adoption of 

an adequate pedagogical design (Avila-Garzon et al., 2021).

In their review of education in the engineering �eld, Papakostas et al. (2021) explored 

the issue of spatial abilities. �e authors reported that 25 out of the 32 studies found an 

 improvement in spatial abilities following the use of AR. However, a previous review by Vor-

onina et al. (2019) about geometry produced unclear results on the role of AR in supporting 

spatial abilities. For example, Gün and Atasoy (2017) studied the development of spatial 

abilities with the support of AR in the context of a geometry course aimed at learning the 

concept of volume. �e research design was based on a pre–post-test measure with a control 

and an experimental group; the latter group exercised spatial abilities using both AR and 

real objects, while the control group only used real objects. �e results showed signi�cant 

improvements in spatial abilities and academic performance, but there were no signi�cant 

di�erences at the post-test between the two groups. Additionally, the research design was 

not completely discriminant regarding the role of AR, so it is possible that the experimental 

group also obtained improvements by the use of real objects. 

�•�•�� �������� ����•����•��

�e main disadvantages associated with AR can be categorised into three macro-categories: 

(1) High costs; (2) usability problems; and (3) technical limitations. 

In almost all of the analysed studies, the applications used required an ad hoc develop-

ment phase to respond to the speci�c needs of the context, thus signi�cantly increasing the 

access cost to this type of experience (Bacca et al., 2014). Even though with the increased 

popularity of smartphones it is no longer essential to purchase expensive devices to deploy 

an AR solution (Akçay�r & Akçay�r, 2017), immersive technologies continue to come with 

high costs. 

�e macro-category of usability problems encompasses at least two separate aspects: First, 

it refers to the need to �nd the time to become familiar with the technology (Wüller et al., 

2019) and, second, to the cybersickness phenomenon that makes immersive technologies 

completely inaccessible for some users (Moro et al., 2019, 2021). 

Finally, the technical limitations are the most frequently mentioned, referring to (1) dif-

�culties in maintaining the overlap between real and digital objects (Wang et al., 2016); (2) 

too high response times in overlaying digital objects, especially for markerless solutions; and 

(3) an almost total absence of applications able to support collaborative activities (Li et al., 

2018). 
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In addition, many of the advantages of AR have yet to be de�nitively demonstrated; similarly, 
almost all the disadvantages of this technology seem likely to be resolved in the coming years 
(Akçay�r & Akçay�r, 2017; Papakostas et al., 2021). 

AR Advantages and Disadvantages in VET: An Illustrative Example
Despite the paucity of studies stated above, most of the advantages and disadvantages of 
AR can also be seen when looking at applications within VET. We refer to the experience 
of Lee (2020) to provide an illustrative example. In the context of the vocational training of 
carpenters, one of the most complex and central of the professional skills to acquire is that of 
making wooden joints. Lee's (2020) research was organised on a pre–post-test design with 
control and experimental groups. In the pre-test, the spatial abilities of all the participants 
were measured. In the post-test, in addition to spatial abilities, the author also measured the 
levels of cognitive load while performing the splicing tasks, as well as the �nal results produ-
ced by the students. �e splicing tasks to be performed were divided into three di�culty le-
vels (easy, medium and di�cult), which were classi�ed in accordance with the teachers, here 
depending on the complexity of the splicing to be performed. �e results showed that there 
was no signi�cant di�erence in �nal performance when looking at both easy- and medium-
level splices, while the di�erence was signi�cant when looking at the 'di�cult' splices, where 
the experimental group reported better results. Analysis of cognitive load is also interesting: 
When looking at the medium di�culty task, where students had obtained comparable per-
formance in both groups, the cognitive load was found to be signi�cantly higher for those 
in the control group; it would seem that AR put the students in a position to complete the 
task and do so while exerting less e�ort. Finally, from the comparison of spatial abilities in 
the pre-test and post-test it was found that whereas in the pre-test there were no signi�cant 
di�erences between the experimental and control groups, these were observed in favour of 
the experimental group in the post-test. Despite these positive results, the authors reported 
a number of limitations related to the fact that di�culties were reported in performing some 
3D animations; the participants would have needed more time to become familiar with AR 
technology; the study was aimed at novices, so it is not known whether it would produce 
similar results with more advanced participants; the study had a limited duration; and a 
longitudinal study would be needed to verify that AR can support the learning of this type of 
skill, which usually takes a long time to master. 

�•�•­� €‚��������•����•��

Although hypervideo (HV) has been much less investigated than AR, some studies and re-
views have examined its use as a cognitive or sociocognitive tool (e.g., Cattaneo et al., 2019; 
Chambel et al., 2006; Evi-Colombo et al., 2020; Sauli et al., 2018; Zahn, 2017; Zahn et al., 
2010). A recent meta-analysis shows that videos that include enhanced interaction features 
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are signi�cantly more e�ective to foster learning than traditional videos (Ploetzner, 2022). 
�is said, HV itself relies on video. Video-based demonstrations are well suited for sustaining 
procedural learning (Arguel & Jamet, 2009; Mohd Saiboon et al., 2014; van der Meij & van 
der Meij, 2016) because they can make both expert and novice behaviour visible and audible 
(Rosen et al., 2010). However, although such demonstrations are commonly used (Grossman 
et al., 2013), their e�ectiveness has been questioned, mainly because of the risk that learners 
will remain passive. In this respect, on top of the traditional a�ordances that a video can have, 
HV integrates interactive features that provide unique opportunities to increase the quality 
of demonstrations and secure more active engagement from learners. �ese features are as 
follows (Sauli et al., 2018): Extended navigational control options, linkage options, automated 
feedback options and communication facilities.

In addition to classic controls (stop, pause and rewind/forward), HV has advanced non-
linear features, such as a table of contents or index (e.g., Meixner et al., 2016; Tiellet et al., 
2010), allowing the user to pursue macro-level activities (Merkt et al., 2011). �ese features 
enable users to autonomously moderate the information intake against the risk of cognitive 
overload because of video complexity and transience (e.g., Schwan & Riempp, 2004), as well 
as to select nonlinear trajectories through the video material (e.g., Girgensohn et al., 2015; 
Meixner et al., 2016). 

Additionally, HV makes it possible to integrate other existing content and media (text, 
audio, etc.) via hyperlinked markers, here by presenting a spatial and a temporal dimensi-
on. �ese markers can be placed anywhere in a video and have a double function: On the 
one hand, their spatial dimension allows them to be used as cueing tools (De Koning et al., 
2007; van Gog, 2014) to focus the learners' attention on the signi�cant detail of the image, 
hence playing an attention-directing role (e.g., Merkt & Sochatzy, 2015). On the other hand, 
they help the learner connect di�erent sources of information (e.g., van der Meij & de Jong, 
2006) through additional materials, making the relationship between concrete and abstract, 
practical and theoretical and particular and general issues explicit and more evident all while 
exploiting the bene�t of using multiple representations. 

Further, HV makes it possible to directly embed quizzes in the instructional video, along 
with automated feedback that can support learners and their self-regulatory mechanisms 
(e.g., Rice et al., 2019; van der Meij & Böckmann, 2021; Vural, 2013). 

Finally, from a technical point of view, this feature could be considered not so di�erent 
from the above-mentioned markers (e.g., Meixner et al., 2014; Sadallah et al., 2014), yet from 
a pedagogical point of view, it is possible to add newly created content in the form of textual 
overlays, creating a very powerful HV tool. We usually refer to this as 'video annotation'. 
Video annotation can be provided individually or collaboratively, directly by the learner, by 
peers or by tutors, and it has been shown to be a powerful tool to support re�ection processes 
and self-regulated learning (e.g., Colasante, 2011; Evi-Colombo et al., 2020).
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Apart from the advantages directly coming from HV's distinctive features, in previous use 

cases, HV has also shown some positive impact on learners' motivation (Cattaneo et al., 2018; 

Sauli et al., 2018), though more research is needed to de�nitively prove this point.

�•�•ƒ� €‚������ ����•����•��

With respect to AR, HV produces fewer disadvantages in terms of its usability because it pre-

sents no large di�erences with respect to traditional video interfaces, with which most users 

are already very familiar. �e same can be said for technical problems because this kind of 

technology is much less complex than AR. In this respect, some existing problems could deal 

with the e�ciency of IT infrastructure and capacity of the internet connection. �at being 

said, the most important disadvantage of HV is likely in the costs teachers perceive in terms 

of time to be invested to become competent in the mastery of the pedagogical exploitation of 

the tool, particularly when HV must be designed from scratch as an instructional material 

(Cattaneo et al., 2016).

­� �������

In this section, we outline the methods used for conducting this research. �e discussion is 

divided into three subsections: Context and participants, procedures adopted, and �nally, the 

approach used for data analysis.

­•�� �������

�e current study took place in the context of Swiss vocational education and training, 

where activities are organised according to a dual (trial) model, one in which the learners 

( apprentices) alternate among three di�erent training locations: (1) �e school, where they 

have lessons with teachers and are exposed to the main theoretical notions useful for carrying 

out the profession; (2) the intercompany or branch courses, which is led by trainers,  where 

apprentices have the opportunity to learn some professional procedures using  machines si-

milar to those they could encounter in the workplace; and (3) the workplace, where they 

work for most of the week as apprentices and where an in-company trainer follows and su-

pervises their professional activity (for additional details on the Swiss VET model, see Bonoli 

et al., 2018; Strahm et al., 2016). 
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To bring together all the �gures involved in the training process, we listened to the point of 
view of 73 participants (age range: 25–67; mean age = 42.9; SD = 10.4; female = 7), including 
27 teachers (mean age = 43.3), 23 intercompany course trainers (mean age = 42.6) and 23 
in-company trainers (mean age = 42.6) from 10 di�erent professions and from two linguistic 
regions (see Table 1 for details). �e choice of occupation was made in three stages: (1) Con-
sidering the entire VET/PET spectrum under Lucas et al.'s (2012) classi�cation of VET pro-
fessions; (2) narrowing the �eld by considering areas identi�ed as promising in the literature; 
and (3) testing the availability and interest of trainers of the selected professions in the �eld. 

Table 1: Participant Overview

Profession Language Teachers Inter-company cour-
ses trainers

In-company trainers

Informatic IT 2 0 0

Dental assistant IT 2 1 1

Woodworker IT 2 0 1

DE 2 2 2

Carpenter IT 1 1 1

DE 2 2 2

Installer of refrigerati-
on systems IT 1 2 3

Installer of sanitary 
facilities

IT 2 3 1

DE 1 2 2

Heating installer IT 2 1 2

DE 1 2 2

Mechatronic DE 2 1 2

IT 2 2 2

Gardener DE 3 2 1

Logistic DE 2 2 1

����� �† �­ �­
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Each interview was organised following a protocol carried out in two phases: (1) A need 
analysis inspired by Hennessy (2011) and (2) a semi-structured interview, in which the main 
advantages and disadvantages of AR and HV were discussed consecutively.

­•­•�� ‡��������	���

A need analysis, which has been inspired by the standardised tool by Hennessy (2011), 
was carried out starting with the training plan of the profession in which the interviewee is 
active. �e training plan (Figure 1) shows the skills that apprentices are expected to acqui-
re during their curriculum. �e plan is usually structured into two sections: Operational 
skills �elds (on the le� side of the �gure) and operational skills (on the right side of the 
�gure), the latter constituting concrete operationalizations of the former. In other terms, 
each operational skill �eld includes two or more operational skills. At the beginning of 
the interview, each participant was shown her/his training plan and given the following 
 instructions in sequence: (1) To identify the �ve operational skills that they consider the 
most important for the profession; (2) to identify the �ve operational skills that they con-
sider the most di�cult while also considering their experience in training; and (3) to iden-
tify a podium of the three operational skills that they consider both important and di�cult 
to learn/teach.

�e results of the need analysis were used to focus the interviews on the actual needs of 
the 10 professions considered. 

­•­•�� ˆ���‰ˆ��
��
���������•���

Immediately a�er completing need analysis, a one-minute clip was shown to the parti-
cipants, in which six examples of see-through handless AR applications in VET contexts 
were shown. �e applications showed di�erent technological solutions of AR, from the use 
of digital twins to simple signaling, used in di�erent professions like logistics, carpentry, 
mechanics, plumbing, and other. None of them showed AR applications for real-time sup-
port. We tried to include at least one example from each of the professions interviewed. 
If the participants were already familiar with AR technology, follow-up questions were 
formulated to check in which context they had been known. �e interview protocol asked 
about the perceived advantages of a possible introduction of AR technology to support stu-
dents' learning and about the perceived disadvantages as well; to investigate these advanta-
ges and disadvantages, a further focus was placed on the operational skills reported during 
the previous phase. A similar procedure was then followed regarding HV. A�er showing 
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the functionalities o�ered by one of the currently available tools for the creation of HVs, 

the main perceived advantages and disadvantages were investigated, here with particular 

reference to the operative skills the interviewee placed emphasis on. 

­•ƒ�  ��������	���

All interviews were transcribed verbatim and analysed using qualitative content analysis 

through NVivo so�ware (released in March 2020). �e materials have been coded by di-

viding the text into a unit of analysis, which can be de�ned as "an idea, argument chain or 

discussion topic" (Strijbos et al., 2006, pp. 28-46). A �rst version of the coding scheme was 

developed, here taking into consideration the AR and HV literature that had analysed the ad-

vantages and disadvantages of the two technologies. Complementarily, additional codes were 

integrated with further advantages and disadvantages mentioned directly by the interview-

ees. �e �nal coding scheme is reported in Table 2. �e coding process was carried out using 

a non-mutually exclusive approach, whereby each unit of analysis could also be assigned two 

or more codes. Whenever a code was not treated by educators in an unambiguously positive 

or negative manner, it was associated with the macro-category "neutral" to which a sentiment 

(positive or negative) was subsequently assigned, depending on the type of considerations 

reported. Units of analysis that did not �t into any of the identi�ed codes were not coded. 

Two di�erent coders used the coding scheme independently to code about 20% of the corpus 

(Cohen's K = 0.77; agreement 98%). Divergences were solved between the two coders or, if 

necessary, involving a third coder. 

Table 2: Coding Scheme

 ���� �����������…���� •���…�� ��Š�������

��•����•��� Simulation
Interviewee describes a procedure 

in which AR or HV is used to 
simulate events

Using AR in  
simulating faults

Cuendet et al. (2013); 
Strada et al. (2019)

�
From 2D to 3D

Interviewee describes situations in 
which AR or HV is used to display 

in 3D, 2D elements

Using AR to  
visualize a 2D 
project in 3D

Wulandari et al. (2019); 
Lee (2020) Papakostas et 

al. 2021

� See through 
things

Interviewee should be interested 
in using AR or HV to see through 

elements 

Using AR to see an 
implant through 

a wall
 

� See invisible 
elements

Interviewee should be interested 
in using AR or HV to see invisible 

elements

Using AR to see 
electromagnetic 

�elds
Villanueva et al. (2021)

 Imagine future 
scenarios

Interviewee would use a  
technology to see future  

development of her/his project

Using AR to see a 
complete roof  
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Data recording Interviewee would use AR or HV 

to record her/his learning
Using HV as  
workbook  

�
Support in dis-
tance teaching

Interviewee should be interested 
in using AR or HV in distance 

teaching

Using HV to teach 
during pandemic  

�

Support student 
motivation

Interviewee suggests that AR 
or HV could increase students’ 

motivation
 

Akçay�r & Akçay�r (2017); 
Bacca et al. (2014); Chen 

et al. (2017); Radu, (2014); 
Sirakaya & Sirakaya 

(2020)

 ����•����•��� Expensive
Interviewee reports that buying 

devices could be too much 
expensive

It is di�cult to buy 
these devices for 

our school
Bacca et al. (2014)

�
Hard to use in 

workplace

Interviewee reports di�culties 
in using these technologies in 

workplace

Using AR devices 
could be di�cult 
with dirty hands

Wüller et al. (2019); 
Wang et al. (2016); Park 

et al. (2020); Li et al. 
(2018)

�

Time consuming 

Interviewee reports that comple-
ting a task using these  

technologies could require too 
much time

Using HV could 
require a lot of 

time in recording 
a video

Wüller et al. (2019)

�

Deskilling

�e interviewee fears that  
technological support may reduce 
the skills of operators when they 

cannot have them

Operators can not 
complete a task 

without  
technological 

support

 

�
Do not improve 

existent solutions

�e interviewee describes a  
situation which the existent 

solutions o�er the same service 
or better

Operators can 
already verify 

implant parameters 
using a laptop

 

‡�
���� Support in theo-
ry learning 

Interviewee describes how AR 
or HV could support students in 

learning theory

Using AR to  
describe volume 
changes in wood Akçay�r & Akçay�r 

(2017); Villanueva et al. 
(2021)

Re�ection
Interviewee reports that  
technologies could a�ect  

re�ections. 

�

Procedural lear-
ning support 

Interviewee describes procedures 
in which could be supported by 

AR or HV

Using AR to  
assembly elements

Sirakaya & Kilic Cakmac 
(2018); Bacca et al. 

(2015); Radosavljvic et al. 
(2020); Radosavljvic et al. 
(2020); Wang et al. (2016)

�
Attention Interviewee reports that could 

a�ect on student attention
Using AR could be 

seen as a game

� Workplace  
safety

Using AR or HV to Support  
workplace safety

Using AR to learn 
safety procedures Li et al. (2018) 

‹…�����•��
������ Planning Interviewee describes an operative 

skill related to the plani�cation

Drawing up plans, 
planning activities, 

designing

Assembly Interviewee describes an operative 
skill related to the assembly

Assembly elements, 
Assemble com-
ponents, mount 

devices
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 Repairs and 
Maintenance

Interviewee describes an operative 
skills related to the maintenance

Repair faults  
and carry out 
maintenance  
operations

 

Optimization Interviewee describes operative 
skills that requires optimization

Organize the spaces 
in a warehouse  

��������•��� HV Interviewee discusses about HV   

AR Interviewee discusses about AR   

NVivo so�ware was then used to calculate the distribution of categories in the interviews, 
and the following indices were chosen: (1) Occurrences, that is, the number of times a code 
was assigned within the interviews, as presented in absolute value and (2) co-occurrences, 
that is, the number of times that two or more codes were used simultaneously for the same 
unit of analysis. �e results are presented both in absolute value and using the c-coe�cient 
n12/(n1+n2-n12). In the formula, we have the numerator 'n12', which represents the co-
occurrences between the two codes (we could also have n12...n, depending on how many 
codes in the same unit of analysis are searched for). In the denominator, we have 'n1' and 'n2', 
which represent the number of occurrences for which the co-occurrence is being observed. 
However, the number of co-occurrences (n12) is subtracted from these two values to avoid 
adding up the intersection set of the two occurrences twice. As is evident from this formula, 
when operating with c-coe�cient, both occurrences are taken into account at the denomina-
tor, thus ensuring the co-occurrence standardisation process. Comparing the co-occurrences 
in absolute value when there are substantial di�erences in the number of occurrences cannot 
provide reliable data about the result and could more easily lead to a misrepresentation of the 
obtained results, which the standardised c-coe�cient should help avoid.

Before proceeding with the results, we give some indications about the interpretative me-
thod adopted for the indices used. In assessing the 'strength' of a co-occurrence, we took 
into account three distinct elements: (1) How much one of the codes co-occurred with the 
other regarding its own number of occurrences, here by relativising the result for two or 
more codes; (2) looking at the overall view o�ered by the c-coe�cient (which we recall when 
integrating at the denominator the occurrences of two or more codes considered in the co-
occurrence); and (3) integrating the �gure with the percentage of the number of participants 
who reported that speci�c co-occurrence. To facilitate the reading of the results, we propose 
an example of the co-occurrence between the code 'From 2D to 3D' and 'AR'. As a �rst step, 
we veri�ed that in 69 out of the 70 total occurrences of the code 'From 2D to 3D' (99%), 
this code co-occurred with that of AR; then, we carried out the same veri�cation from the 
point of view of AR, where this represents about 11%. As a second step, we looked at the 
c-coe�cient score (0.11) and, �nally, at how many participants had found this advantage 
in using AR (42%). Here, although the c-coe�cient is not very high, also because of the 
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 disproportion of the occurrences of the two co-occurring codes— 'From 2D to 3D' (O=70) 

and 'AR' (O=599)—the possibility to switch from 2D to 3D is perceived as a very relevant 

advantage by the interviewed educators. When possible and functional to our aims, we also 

used queries that allow us to have triple or quadruple co-occurrences because these queries 

provide data that is easier to interpret.

ƒ� ���
���

In this section, we present the main �ndings of our research. A�er describing the outcomes 

of the needs analysis, we illustrate the perceived advantages and disadvantages for both tech-

nologies.

ƒ•�� ‡��������	���

During the interviews, only 59 of the 72 participants completed need analysis according to 

the indications provided. During the interviews, this tool was used to guide the re�ective 

process of the interviewees, and no �nicky compilation was required. Among the 59 respon-

dents, �ve did not identify a complete podium of important and di�cult operational com-

petences, which generated six missing values and a total corpus of 171 operational compe-

tences. As can be seen from Table 3, assembly procedures (48) have the highest number of 

occurrences, followed by 'Planning' tasks (38) and 'Repair and maintenance' (32). �ese are 

the most frequently discussed topics during the interviews and. �erefore. were included 

in the coding scheme. Other operational skills emerged, such as 'Diagnostics' (18) and the 

execution of 'safety protocols' (7). �e category 'other' (18) was then used for the operational 

skills that could not be placed in any of the previously mentioned areas and were mentioned 

very few times within the analysed corpus; these include the following: 'Administrative tasks' 

(5), 'so�ware development' (5), 'plant management' (3) and 'speci�c woodworking' (3).

Table 3: Need Analysis Occurrences

�������	 �
������� �
���������

 ��• ‰
�������

‹…����Œ����� ‹���� „������• ��…��������
������‰
�����

ˆ��
���	�
…��������

48 6 18 6 16 38 32 7
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ƒ•�� ‹��
��������������������•����Ž�‘��	

As per the number of occurrences (see Table 4), the macro-categories that occurred the most, 
in decreasing order, are 'Technologies' (O = 870), within which the mainly occurring subca-
tegory is 'AR' (O = 599); 'Neutral' (O = 543) and main subcategory 'Procedural learning sup-
port' (O = 289); 'Operative skills' (O = 404) and its main subcategory 'Assembly'; and �nally 
the main categories 'Advantages' (O = 277) and 'Disadvantages' (0 = 220). �e prevailing 
sentiment associated with the occurrences in the category 'Neutral' is 'Positive' (O = 362). 

Table 4: Number of Occurrences and Related Participants per Macro-Category and Subcategories

Codes Occurrences Participants

��•
���

�•
��

From 2D to 3D 70 30

Simulation 57 27

See through things 33 18

Support in distance teaching 30 15

Support student motivation 29 19

Imagine future scenarios 23 16

Data recording 20 13

See invisible elements 15 9

 ��
��•

���
�•

��

Hard to use in workplace 68 34

Do not improve existent solutions 40 24

Deskilling 40 20

Time consuming 34 19

Learn how to use 22 16

Expensive 16 12

‡�

��

��

Procedural learning support 289 66

Support in theory learning 152 52

Workplace safety 60 32

Attention 28 16

Re�ection 14 9

‹…
���

��•
��

���
���

Assembly 171 39

Repairs and Maintenance 134 28

Planning 94 33

Optimization 5 5

ˆ�
���

���
�

AR 599 72

HV 271 67

Positive 362 68

Negative 72 33
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ƒ•­� „�����•�����•����•�������������€‚

We identi�ed as perceived advantages both those coded directly in the 'Advantages' category 
and those in the 'Neutral' category before looking at those associated with a positive 'Senti-
ment'. In descending order, the most relevant occurrences and co-occurrences among the 
advantages are as follows: 'From 2D to 3D' and 'AR' (C = 69, c-coe�cient = 0.11); 'Simulation' 
and 'AR' (C = 55, c-coe�cient = 0.09); 'See-through things' and 'AR' (C = 32, c-coe�cient = 
0.05); and 'Support in distance teaching' and 'HV' (C = 13, c-coe�cient = 0.05). In the neutral 
positive category, the categories 'Procedural learning support' stands out both in relation to 
'AR' (C = 174, c-coe�cient = 0.16) and 'HV' (C = 71, c-coe�cient = 0.08) and 'Support in the-
ory learning' in relation to 'AR' (C = 69, c-coe�cient = 0.07) and 'HV' (C = 49, c-coe�cient 
= 0.07). �e full results can be seen in Tables 5 and 6.

To give voice to the numbers that emerged and understand how the di�erent advantages 
and disadvantages looked to the participants, we supplemented the quantitative data with 
contextualised quotes. For example, we did this for a carpenter intercompany course trainer, 
who—especially considering the di�culties he encountered in his teaching experience—
thinks that AR can become a tool to stimulate his students' three-dimensional visualisation. 
In this view, AR does not only o�er a technological solution for solving a technical problem 
(visualising models in 3D), but it could also become a new tool in the teacher’s toolbox:

So, for a student who needs to be able to interpret (the plans), it can sometimes be a stimulus to 
�rst visualise it in a three-dimensional version. With augmented reality, we can give them this 
three-dimensionality, even before they have the piece in their hands. One di�culty I have encoun-
tered in my years of teaching is the stimulation of three-dimensional vision (Interview 12, line 
148).

An example of the association with the simulation potential of AR is provided by an in-
company trainer of heating installers, for whom AR could be useful to display (simulating it) 
the operation of a heating system. In this case, the in-company trainer would use AR not only 
to visualise, but also to support the understanding of the consequences of an action by using 
a simulation: 'What happens if I adjust my pump like this?' He explains that it is not always 
possible to observe the consequences of poor heat pump regulation in the short term and that 
AR could help him to do this by overcoming time constraints:

Right now, I'm thinking of a hydraulic circuit. If, for example, you set the regulator incorrectly and 
the pupil could then see, aha, that’s not the reason. Or this is the reason, this is the reason. So as 
seen before, it's the wrong screw. You can actually deal with that. �ere are some really di�cult 
things. If you can let it run virtually and say, what happens if I don't take it into account? �en 
that’s certainly a good thing. Yes. So, as I said, I see it as another methodological possibility (Inter-
view 47, Line 321).
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Examples of exploiting AR to support the execution of procedures requiring several steps are 
also reoccurring, as in this excerpt by an intercompany course trainer of sanitary facilities 
installers:

Maybe it's more like an instruction or a checklist. Like a building process. So that you know what 
you have to do or what you must not forget (Interview 70, Line 199).

Especially when looking at the professional activity, correctly remembering the execution of 
a procedure can be a great advantage: From the point of view of the correctness of the execu-
tion of the procedure, the time taken and resulting costs for both the company and client. An 
in-company trainer of refrigeration installers notes the following:

So that's a very long procedure. In the end, to change a 10 CHF part a technician is there all day. 
Empty everything, replace, empty, recharge, try again if that's not the problem, he's gone, all day 
long. So that's a procedure that everyone dislikes. It doesn't even allow us if we’ve done something 
wrong (to be able to recover some of the work done), so we have to reopen the circuit. It means 
doing the whole procedure again (Interview 17, Line 310).

Similarly, in case HV is used instead of AR: 

�is kind of video would certainly be useful. You can see how it's done, and then, you can call up 
the information you need. So, I would see it there. �ere would be possibilities for the manual part. 
I would also see that I could �lm the work processes and �ll them with information (Interview 46, 
Line 300). 

Table 5: Co-Occurrences of the Perceived Advantages and Technologies

�� €‚

„�����•�����•����•�� Occurrences Participants Co-occ. c-coe�cient Co-occ. c-coe�cient

From 2D to 3D 70 30 69 0.11 2 0.01

Simulation 57 27 55 0.09 5 0.02

See through things 33 18 32 0.05 1 0.00

Imagine future scenarios 23 16 21 0.03 1 0.00

Support student motivation 29 19 10 0.02 19 0.07

Data recording 20 13 4 0.01 17 0.07

Support in distance teaching 30 15 16 0.03 13 0.05

See invisible elements 15 9 15 0.02 0 0.00

An in-company trainer of woodworkers refers to the importance of the 'workbook' for ap-
prentices. In the �rst years of training, each student is told the functioning of the di�erent 
machines, as well as the procedures to be followed for their correct use. Usually, the trainees 
take notes in their workbook, and years later when they encounter the same machine again, 
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they can use the workbook as a form of support for carrying out the procedure. �e partici-
pant would gladly use the possibility of chapter navigation o�ered by HV, combined with the 
possibility of noting down the details of the individual work step:

You could use it as a workbook. (If I were to use it to write down the operation) of this circular ma-
chine, then (I would proceed like this) chapter 1: Power button, chapter 2 adjust wedge 0.5 more 
than blade, chapter 3: Start workpiece. And so on. In the third-year exam, all these notes, this 
workbook, can be kept, so what we were talking about earlier happens. When the guys arrive in the 
third year and they have to adjust that machine, they can retrieve their notes; then, it becomes con-
venient. You can actually travel there with the system you were showing (Interview 18, Line 433).

Table 6: Triple Co-Occurrences Neutral/Positive and Technologies

‡�
����’„�����•� ��‰‹��
������� �‰���“����� „������…����

PLS/AR/Positive 174 0.16 57

PLS/HV/Positive 71 0.08 42

STL/AR/Positive 69 0.07 33

STL/HV/Positive 49 0.07 33

WPS/AR/Positive 21 0.02 16

WPS/HV/Positive 17 0.03 15

PLS= Procedural Learning Support; STL= Support in �eory Learning; WPS= Workplace Safety

ƒ•ƒ� „�����•��� ����•����•�������������€‚

Similar to what we did for the advantages, also in the case of disadvantages, we include in 
the presentation of results both the codings of the category 'Disadvantages' and those of the 
category 'Neutral', which are associated with the sentiment 'Negative'. In descending order 
(see Tables 7 and 8), the main perceived disadvantages related to 'AR' are 'Hard to use in 
workplace' (C = 52, c-coe�cient = 0.08), 'Deskilling' (C = 36, c-coe�cient = 0.06) and 'Do 
not improve existing solutions' (C = 32, c-coe�cient = 0.05). Regarding 'HV', only 'Time 
consuming' (C = 23, c-coe�cient = 0.08) and 'Hard to use in workplace' (C = 15, c-coe�cient 
= 0.05) stand out. When looking at co-occurrences with the two technologies in the 'Neutral' 
category with 'Sentiment' 'Negative', no relevant results appear.

Regarding the feasibility of using AR in the workplace, for example, an in-company trai-
ner of refrigeration installers raises questions about the possibility of using these technolo-
gies in practice, especially for repairing tasks, which the interviewee considers too heteroge-
neous. In the interview, the participant reports that even the same model of a heat pump may 
have been produced by several manufacturers, and this may be enough to radically change 
the procedures to be followed: "No, not in our training, not in our repair work, because it o�en 
happens that one is not the same as another" (Interview 15, Line 163). 
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An intercompany course trainer of the carpenters expresses doubts about providing too 
much support to the students. His fear is that they would become lazy and that using AR 
would �nally result in deskilling apprentices. To better understand the below quotation, it is 
important to contextualise the rough theory developed by the participant about the inclina-
tion of his students to use cognitive resources. Although not exactly in these terms, we could 
trace what is reported by the participant back to Kahneman's theory (2002): Humans will 
always prefer to use 'system 1' (instinctive, based on the use of heuristics and low cognitive 
expenditure) over 'system 2' (re�exive, basing decisions on exact calculations and the high 
expenditure of cognitive resources). Hence, a question arises: When AR o�ers students the 
opportunity to opt for 'system 1', will they stop using 'system 2' altogether?  

�e disadvantage is that by always having, as I said before, a ready-made meal there, you don't 
make the e�ort to try to recreate this thing, and you also slow down a bit. �at’s my fear: I have 
more than 10 years of teaching experience, and during these years, I have tried to change the way 
I provided materials for students to process. I noticed that by providing materials that I more or 
less preprocessed, the students changed their response: �ose who were given a ready-made meal 
got lazy, while those who had to fend for themselves better learned how to proceed. I also think it 
is very important to de�ne upstream in which context to introduce augmented reality: If you are 
having too much di�culty in imagining (the 3D development) a project and it is the only way to 
make you understand it, then it is �ne, but if it has to become a way to avoid straining yourself, 
getting lazy and not imagining the three-dimensionality of objects, then it is not good (Interview 
12 Line 157). 

Table 7: Co-Occurrences of the Perceived Disadvantages and Technologies

�� €‚

 ����•����•�� ��‰���
������� �‰���“����� ��‰���
������� �‰���“�����

Hard to use in workplace 52 0.08 15 0.05

Deskilling 36 0.06 3 0.01

Do not improve existent solutions 32 0.05 9 0.03

Time consuming 11 0.02 23 0.08

Learn how to use 14 0.02 7 0.02

Expensive 13 0.02 3 0.01
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Table 8: Triple Co-Occurrences Neutral/Negative and Technologies

‡�
����’‡�•���•� ��‰‹��
������� �‰���“����� „������…����

PLS/AR/Negative 13 0.01 10

Attention/AR/Negative 11 0.02 9

WPS/AR/Negative 11 0.02 6

Attention/HV/Negative 7 0.02 5

Re�ection/AR/Negative 6 0.01 4

SLT/HV/Negative 6 0.01 4

PLS/HV/Negative 5 0.01 4

SLT/AR/Negative 5 0.01 5

Re�ection/HV/Negative 3 0.01 2

WPS/HV/Negative 0 0.00 0

ƒ•”� ‹…�����•��ˆ�����•���•����•������� ����•����•��

To verify whether there is a match between the advantages and disadvantages of AR and 
HV and the operational skills indicated as the most relevant by the trainers, we carried out 
co-occurrences analysis between 'operational skills' ('Assembly', repair and maintenance and 
planning) discussed during the interviews and the macro-categories of advantages and dis-
advantages (see Tables 9 and 10). As before, codes belonging to the neutral macro-category, 
here associated with a 'Positive' or 'Negative' sentiment, were included in the advantages and 
disadvantages, respectively. Looking at the results, AR seems to be able to support procedural 
work in all three operational skills analysed: 'Assembly' (C = 56), 'Repairs and maintenance' 
(C = 30) and 'Planning' (C = 6). However, AR is also negatively associated with 'Repairs and 
maintenance' (C = 5); 'From 2D to 3D' is of interest for both 'Planning' (C = 31) and 'Assem-
bly' (C = 8); and 'Deskilling' is associated with 'Assembly' (C = 7). When it comes to HV, 'As-
sembly' is supported by 'Procedural learning support' (C = 6) and 'Support in theory learning' 
(C = 6). Finally, 'Procedural learning' for 'Repairs and maintenance' is supported by HV (C = 
14). Particularly relevant is the result observed for 'Assembly', 'Procedural learning support' 
with a 'Positive' sentiment and the use of AR. In fact, this is a co-occurrence with four di�e-
rent codes that emerged on 56 occasions reported by 27 of the 72 educators. �erefore, the 
data sustain the idea that AR can support procedural learning, especially when looking at 
assembly procedures, which are the central themes for VET, which also emerged during need 
analysis. Less pronounced but just as relevant is the result regarding 'Planning' AR and 'From 
2D to 3D'. From what the educators have reported, it seems that AR can support planning 
processes, especially when considering the transition from 2D to 3D. Planning processes are 
mentioned as crucial by the trainers, even if only informally: Being able to read and adequa-
tely create a work plan is the basis for many of the professions.
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Table 9: Main Co-Occurrences Between Operative Skills, Advantages and Disadvantages in AR

�� ��‰���• „������…����

Assembly/AR/Procedural learning support /Positive 56 27

Planning/AR/From 2D to 3D 31 19

Repairs and maintenance/AR/Procedural learning support /Positive 30 15

Assembly/AR/From 2D to 3D 10 8

Planning/AR/Imagine future scenarios 10 7

Repairs and maintenance/AR/See through things 8 5

Assembly/AR/Deskilling 7 6

Planning/AR/Procedural learning support /Positive 6 6

Planning/AR/Support in theory learning/Positive 6 4

Repairs and maintenance/AR/Deskilling 6 4

Repairs and maintenance/AR/Procedural learning support/Negative 5 4

Table 10: Main Co-Occurrences Between Operative Skills, Advantages and Disadvantages in HV

€‚ ��‰���• „������…����

Repairs and maintenance/HV/Procedural learning support /Positive 14 10

Assembly/HV/Procedural learning support /Positive 6 5

Assembly/HV/Support in theory learning/Positive 6 4

”�  ���
�����

R1: What are the Main Advantages and Disadvantages of Using AR and HV as Perceived by 
VET Educators?

�e results show that 89% of the participants perceive that the introduction of AR in VET 
can support procedural work, hence con�rming what has been claimed in the literature (Li et 
al., 2018; Park et al., 2020; Wang et al., 2016). �e ability to make three-dimensional designs 
(Lee, 2020; Papakostas et al., 2021; Wulandari et al., 2019), to simulate the consequences 
of a procedure in real time (Cuendet et al., 2013; Strada et al., 2019) and to be able to look 
through objects are the bene�ts most o�en mentioned by the interviewees. 

�e disadvantages reported by the interviewees, however, di�er from what is reported 
in the literature: Although not having had the opportunity to experience the technologies 
�rst-hand is surely a limitation of the current research, which could have in�uenced the par-
ticipants' perception of the advantages and disadvantages, in other respects, it is interesting 
to note that this has raised issues other than technical ones (Wang et al., 2016), speci�cally 
those issues connected to usability (Wüller et al., 2019). Except for the di�culty of use in 
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the workplace that has already been reported for construction safety by Li et al. (2018), the 
concern about deskilling constitutes a novel concept that opens up re�ection about the role 
that these technologies can take on in supporting training. If AR, especially in the work 
environment, has a clear e�ectiveness in reducing the number of errors made and the ef-
�ciency in the execution of a procedure, from the perspective of some participants, it is not 
clear what its role could be in training and how much it could even interfere with learning. 
In part, this result is also re�ected in the literature: It is not unequivocal that AR can ensure 
better learning outcomes, and even the sharper results obtained about motivation could still 
be �awed by the absence of longitudinal research that would avert the novelty e�ect. In other 
words, the role of AR, especially its wearable and markerless version, in supporting VET has 
yet to be clearly de�ned. �e main prerogative reported by several interviewees, which seems 
to distinguish AR from VR and from the other technologies included in extended reality 
(XR), lies in the opportunity to directly handle the materials in the real world and acquire 
the muscle memory necessary for the correct execution of the procedure while at the same 
time being supported with additional information layered on top of what is seen in the real 
world. In thinking to AR, trainers might have identi�ed the disadvantage of "deskilling" also 
due to the examples shown in the short clip. �e short video emphasized activities in the 
workplace and not in teaching situations. �is might have led the trainers to think, that the 
introduction of AR could be a tool to replace some of the activities currently carried out by 
the operators, rather than a learning support instrument. In other words, teachers were wor-
ried that the professionals of the future may become completely dependent on technology (or 
on synchronous remote support that AR technology could provide) and gain deep learning 
of fewer procedures as a result.

�e main technical advantages o�ered by HV have been recognised by educators, such as 
the possibility of displaying content in a nonlinear way by using segmentation through chap-
ters. In terms of teaching, several educators have reported the potential advantages in using 
it to support both theoretical and procedural learning. �e possibility of annotating video 
materials is not reported by the trainers, while the literature reports it as an e�ective tool to 
foster re�ective processes (Colasante, 2011; Evi-Colombo et al., 2020). In terms of the disad-
vantages, compared with AR, the users report few disadvantages because the user experience 
does not di�er much from that of a traditional video, hence providing a much higher degree 
of familiarity. Among the few disadvantages reported are the time needed to design, record 
and subsequently produce an HV. However, these limitations are already known, and several 
platforms are upgrading to o�er the possibility to more quickly make the video interactive. 

Finally, it is worth noting that the main result of this research lies in the central role 
that both AR and HV have in supporting procedural learning: Both in terms of the num-
ber of co-occurrences and percentage of participants who reported this advantage, the two 
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 technologies can be considered excellent allies for supporting procedural learning, which is 
a central element in VET programmes.

R2: What is the Relationship Between the Expected Advantages and Disadvantages of AR and 
HV and the Operative Skills to be Acquired in VET Curricula?

�e results clearly report that according to our interviewees, AR can support procedural 
learning when referring to the operational skills of 'Assembly', 'Repair and maintenance' and 
'Planning'. �is �nding is particularly relevant, especially in view of the results produced by 
need analysis showing that the two operational skills most supported by AR are also the most 
important and di�cult for most trainers. �is could give important hints for developing AR 
applications supporting these kinds of procedures. Planning could also be signi�cantly sup-
ported by introducing AR, especially when looking at the transposition from 2D to 3D. HV is 
considered a tool capable of supporting procedural work in relation to 'Assembly' and repair 
and maintenance activities, though it cannot o�er real-time support during the performance 
of procedures. On the other hand, no negative points could be identi�ed from the use of this 
technology when it came to operational skills. Finally, it is worth mentioning that our data 
did not mention explicitly one of the possibilities we �nd in the literature when looking at 
how to use AR and HV for supporting learning, and namely the possibility to use them col-
laboratively. Consider, for example, the possibility of receiving AR-based remote assistance 
while a maintenance procedure is being performed (De Pace et al., 2019) or having the ability 
to simultaneously view the same augmented world in the planning phase (Nebeling et al., 
2020). HV as well can be used collaboratively to support teaching, for example providing stu-
dents with a raw video and asking them to transform it into a HV (Evi-Colombo et al., 2022) 
or using video annotation to augment it (Boldrini et al., 2021). 

–� �����
����

According to the interviews we conducted with 73 VET educators, the introduction of both 
AR and HV tools in VET would mainly produce advantages when applied as a way to sup-
port the teaching and learning processes, especially when applied to procedural learning. 
Procedural learning seems indeed to be the natural target audience for these technologies. 
�e two technologies have aroused di�erent impressions among the trainers: AR creates 
 greater polarisation, raising great enthusiasm among its supporters and scepticism among its 
detractors, though the balance is strongly in favour of the former; HV, probably because it is 
not so disruptive regarding other already familiar technologies, is a more consolidated tool, 
whose bene�ts are somehow known to the trainers, who sometimes have used it themselves; 
the points against its use are largely circumscribed. �e strong agreement found between 
the operational skills reported during the need analysis and the a�ordances found in the 
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two technologies is one of the main results produced by this study. According to educators' 
expectations, the use of AR and HV could lay the groundwork for teaching more e�ectively 
many operational skills considered relevant to the profession.  In perspective, the adoption of 
these technologies could be a means by which to obtain better professionals.

Despite these results, the current research has several limitations. First, it is a pilot, de-
scriptive study in which the participants were not given the opportunity to experience AR 
solutions directly. All participants were asked if they were already familiar with augmented 
reality, yet none of them had heard of it. On some occasions, we cannot say with certainty 
that the participants had a clear understanding of the di�erences between AR and virtual 
reality, and in a few cases, it was necessary to intervene to better clarify the di�erences and be 
sure about the interviewees' interpretation. Also, probably for the same reason (lack of direct 
experience), the educators o�en referred more willingly to professional applications than to 
educational ones, though these latter applications were the focus of our study. Additionally, 
although it was meant as an illustration of the possibilities AR provides, the visualisation of 
the examples within the explanatory video could have induced a priming e�ect in the parti-
cipants. Moreover, there was a di�erence in the time spent discussing the two technologies 
during the interviews: AR is mentioned more than twice as many times as HV. �is was a 
choice made in advance in view of the di�erent notorieties of the two technologies; AR seems 
to have been more unfamiliar and partially unknown to almost all the participants, while 
HV was found to be known to most respondents. Interestingly, some trainers report fears 
about the possibility of deskilling in relation to AR by future professionals: It is possible that 
the absence of a pedagogical model that clearly indicates how the technology can be used 
to support vocational education and training, as also pointed out by Garzón et al. (2019), 
has raised doubts in some trainers who fear that these technologies may reduce students' 
problem-solving skills and force them to rely too much on technological support rather than 
reason with their own capacities. Future research could investigate what role AR can play in 
supporting VET by trying to clearly identify what advantage it may bring over other immer-
sive technologies, as well as how AR and HV can be combined within a pedagogical model 
so that the maximum bene�t can be derived from the opportunities o�ered by the two tech-
nologies. Furthermore, although the analogy between what happens in AR and HV is clear 
(in both cases, a layer of information is superimposed on reality), it needs to be clari�ed what 
relationship may persist between the two. �e two technologies could ful�l each other's desi-
res, and the speci�c a�ordances of each of the two could be pedagogically combined to full 
utilise the technology. �is pedagogical empowerment should be investigated more, both at 
the theoretical and practical levels. 

�e present study—and in particular its need analysis—also have highlighted which ope-
rational skills need more support in VET today. Several educators underlined the usefulness 
of the �rst interview phase that allowed them to focus on those skills needing more support 
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than others. �e needs reported by the interviewees might be helpful for other educators who 
want to bene�t from the teaching experience reported in these interviews. Further studies are 
needed for developing applications that meet the needs expressed by the educators, as well 
as for the development of pedagogical models that maximise the use of the two technologies. 
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��������  In Germany, vocational education and training (VET) plays a key role in the tran-
sition from school to working life. Due to its proximity to the labour market and an increa-
singly digitised, connected world, the professional knowledge requirements of VET teachers 
are changing and an adjustment of competence frameworks for vocational teachers is nee-
ded. 

���������  Since its introduction, the TPACK (Technological Pedagogical And Content 
Knowledge) framework of Shulman and Mishra and Koehler has been repeatedly used in the 
international research discourse as a framework for capturing teachers' professional know-
ledge. Given the infrequent reference to TPACK in the �eld of vocational education and trai-
ning (VET), this theoretical article aims to adapt the TPACK framework for VET teachers.  
A literature review revealed the importance of developing an adapted TPACK framework 
that takes into account the peculiarities of the German vocational school system as well 
as the non technical personal service sector. Based on this research gap, an  appropriately 
 adapted TPACK framework was developed. �e focus of this article lies on VET of nutritio-
nal science and home economics.

������
��  A�er considering and analysing the requirements of the VET system in Germa-
ny in the context of digitalisation, it is suggested to adapt and enlarge the existing TPACK 
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framework, thus creating an N-TPACK framework, taking into account "Networking and 
Collaborative Knowledge (NK)" as an aspect of essential VET teachers' professional know-
ledge.

�����������
 �e present theoretical article considers the research desideratum of extending 
the TPACK framework by developing a theoretical N-TPACK framework as well as exa-
mining and discussing the various knowledge areas. Building on this theoretical article, a 
survey of the current status quo of these professional knowledge areas among (prospective) 
VET teachers in the subject area of nutrition and home economics is necessary, in order to 
provide orientation and to be able to derive recommended actions for an up-to-date and 
forward looking teacher education and training.

	��������  Vocational Education and Training, VET, Digitalisation, Vocational Teachers, 
Skills and Knowledge

�
 ������������

�is section focuses on teachers' professional knowledge in the context of digital transforma-
tion and the relevance of the TPACK framework for VET schools.

���
 ���������
���•��������
	������
�

�e skills, knowledge and competencies required by teachers to ful�l their mandate is an area 
that has been under investigation for some years. Even though the concept of (teacher) com-
petencies is used heterogeneously and there are various proposals for modelling teachers' 
professional competencies (cf. e.g., Baumert & Kunter, 2006; Shulman, 1986), some basic 
assumptions �nd broad agreement. �e professional competencies of teachers are usually 
understood as a combination of professional knowledge as well as teacher's beliefs, valu-
es, motivational orientations and self regulatory skills (cf. e.g., Baumert & Kunter, 2006; 
Bromme, 1997; Shulman, 1986). To be able to o�er high quality instructions, a core area of 
teachers' professional competencies represents their professional knowledge, which unfolds 
in the facets of Content Knowledge (CK), Pedagogical Knowledge (PK), Pedagogical Content 
Knowledge (PCK) as well as Organisational and Advisory Knowledge (Baumert & Kunter, 
2006; Shulman, 1986).

�e increasing digitalisation in all areas of life has entailed new challenges for schools and 
especially new requirements for teachers (Vilppola et al., 2022), in order to be able to inte-
grate digital media in lessons in a way that promotes learning, as well as to prepare learners 
for a life in a digitised, connected world. �us, various theoretical models and approaches 
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have emerged in the national and international context, with regard to the knowledge that 
teachers need in order to be able to act professionally in the context of digitalisation and to 
be capable of designing teaching and guiding proper learning processes.

One model that is repeatedly used as a framework for empirical research and can  provide 
guidance for teacher education and training is the TPACK framework, which originated 
from Shulman's (1986) concept of Pedagogical Content Knowledge (PCK) and extends the 
original concept by including a technological component in the teaching context. �e exten-
ded model of Mishra and Koehler (2006) combines the facets CK, PK and PCK known from 
Shulman with the technological component TK, from which new intersections emerge that 
have their focus on digital technologies in the context of content knowledge, pedagogical 
and pedagogical content knowledge. �e facet of Technological Pedagogical And Content 
Knowledge (TPACK) is particularly interesting for VET teachers, because, in addition to the 
knowledge of how to incorporate digital tools into the classroom, also knowledge about a 
digital World of Work 4.0 is becoming increasingly important for VET, due to its proximity to 
the labour market as subject-speci�c knowledge (TCK), and future-oriented technologies are 
already frequently used in in-company training, which should be re�ected on with prospec-
tive teachers with regard to their implications for the working world. Although the TPACK 
model can be seen as a �exible framework regarding a variety of technological tools and 
pedagogical approaches (Celik, 2023; Mishra et al., 2011; Valtonen et al., 2017), the authors 
of this article expect that the TPACK framework will prove to be a robust framework when 
aligned with the peculiarities and needs of the German VET system, for a better understan-
ding of the necessary teacher knowledge for vocational education in a World of Work 4.0.

��•
 •�
��•�����
 �•
 ���
 ����	
 ���•����•
 •��
  ������� ��
 ­��������

���
�������


�e TPACK model had and still has a considerable impact. �e importance of the framework 
has been widely recognized, not only in the US but internationally (Chai et al., 2013; Hew et 
al., 2019; Tiede, 2020; Voogt et al., 2013). In the course of the diverse and extensive scienti�c 
reception of the TPACK framework, many survey instruments were developed. Moreover, 
numerous further developments of the TPACK model with adaptations to speci�c contexts 
or subject areas and accordingly adapted measurement instruments were produced (Tiede, 
2020). However, the published articles with reference to the TPACK framework mostly refer 
to (prospective) teachers of science, mathematics and technology (Ari�n et al., 2020a; Chua 
& Jamil, 2012; Nurhadi et al., 2019), whereas articles on VET related to the TPACK model 
are still comparatively few and far between, especially in the non-technical and personal and 
service sectors. 
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�e literature review was the starting point for developing a new, robust framework that 
takes into account the speci�c requirements of the German VET school system, with focus 
on the non-technical and the personal and service sectors.

�erefore, the key contribution of this theoretical article is to discuss selected peculiarities 
of the VET system in Germany and the various facets of a VET teacher's professional know-
ledge, focusing primarily on the non-technical subject area of nutrition and home economics 
(NaH). �e article aims to develop a conceptual framework for the professional knowledge 
of vocational school teachers of NaH, in the context of the digital transformation, based on 
the TPACK model by Mishra and Koehler (2006). Considering the peculiarities of the VET 
system in Germany and the requirements in the context of digitalisation, the authors propose 
to enlarge the original framework to an N-TPACK framework, taking into account "Networ-
king and Collaborative Knowledge" (NK) as an essential aspect of a VET teacher's professi-
onal knowledge in Germany. As a future research proposal, the status quo of the various N-
TPACK components among (prospective) VET teachers should be measured. Furthermore, 
o�ers which prepare (prospective) VET teachers for the challenges of a World of Work 4.0 
and which promote their Networking and Collaborative Knowledge should be implemented.
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Prospective digital technologies (e.g., Smart Devices, Cloud Computing, Social Media, In-
ternet of �ings, Big Data Analytics, Robotics and Arti�cial Intelligence) are progressively 
changing work and business processes, but also the way we inform ourselves, how we learn 
(e.g., m learning), how we communicate and how we consume - with massive consequences 
for technological and economic processes, but also for social interactions (Euler & Severing, 
2019; Hossain et al., 2021; Hossain et al., 2019). �e digital transformation has long since 
taken hold of sectors and areas that were long considered "digital laggards", such as the perso-
nal services sector, that so far had a minor potential for digitisation due to the importance of 
social interaction (Daum, 2017). Networked, intelligent, automated technologies are increa-
singly �nding their way into our society. �e term Industry 4.0 refers speci�cally to develop-
ments in industry, but o�en also serves as a collective term for the intelligent networking and 
collaboration of people, machines and objects by means of information and communication 
systems, and their targeted application in new forms of work and manufacturing proces-
ses (Berufsgenossenscha� Nahrungsmittel und Gastgewerbe [BGN], 2020). In the context 
of this Fourth Industrial Revolution, there is an increasing interconnection of information 
technology (IT) and so�ware components with mechanical and electronic parts, that com-
municate via a data infrastructure, such as the internet. Due to the fusion of the physical and 
digital world and their connection via the internet, it is o�en called the Internet of �ings 
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(IoT). In addition to new manufacturing processes, forms of work and assistance systems, the 
merging of processes from the virtual and the real world, as well as their automation, are core 
elements of the World of Work 4.0 (BGN, 2020). Networked systems make it possible to ex-
change data and information as well as to react intelligently to each other. �us, networking 
and collaboration are central elements of the World of Work 4.0. 

As work situations, technologies, forms of work and (customer) interaction forms change, 
the competence requirements for employees and thus, the demands on VET change too (Eu-
ler & Severing, 2019). Due to the proximity to the employment sector, Networking and Col-
laborative Knowledge (NK) plays progressively an important role for VET, and as a sepa-
rate VET teacher's professional knowledge facet. On the one hand, this can be understood 
as knowledge regarding an increasingly digitally networked World of Work with more and 
more networked systems, and on the other hand, as the ability to network and collaborate 
with the various actors involved in the VET system in Germany, in order to prepare trainees 
as far as possible for a World of Work 4.0.

�e apprenticeship system in the German-speaking area is known as a "dual system", 
since it consists of two learning venues, i.e. the vocational (part-time) school and the compa-
ny. �e Federal Government regulates in-company and inter-company training by means of 
Vocational Training Regulations, whereas the Standing Conference of Ministers of Education 
and Cultural A�airs of the Länder (Kultusministerkonferenz [KMK]) develops the correspon-
ding Framework Curricula for the (part-time) vocational school training (Bundesinstitut für 
Berufsbildung [BIBB], 2011). Along with the German state, both on the federal (Bund) and 
the federal state (Länder) level, chambers and companies as well as trade unions represent 
major actors and players in shaping the VET system beyond government regulation, e.g., 
when it comes to the on-going modernization of training courses (BIBB, 2011; Deissinger & 
Gonon, 2016).

A prerequisite for a successful VET is the cooperation and networking between the lear-
ning venues. �e importance of a "learning venue cooperation" (Lernortkooperation) is expli-
citly emphasised in the original Vocational Training Act (Berufsbildungsgesetz [BBiG]) under 
§ 2 subsection 2, however, the act does not make any statements on the nature and extent 
of this cooperation (Hackel et al., 2017) . Studies show a varying degree of development of 
learning location cooperation (BIBB, 2018).

Another pedagogical concept that is guiding and established nationwide for the (part-
time) vocational school is the "learning �eld concept" (Lernfeldkonzept), which was intro-
duced by the Kultusministerkonferenz (KMK) in 1996. �e learning �eld concept is open to 
development and based on action-orientation. It requires the traditional "division of labour" 
between the two learning venues (vocational school and company) to be discussed and nego-
tiated, and to that extent an increased cooperation between the two learning venues (Pätzold, 
2002). At the same time, lessons structured according to learning �elds  require much more 
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consultation and cooperation between the teaching colleagues for planning and organising 

lessons, since the learning �eld principle wants to promote interdisciplinary teaching in a 

didactic sense, while abolishing pure subject-based teaching (Pätzold, 2002). �e orientation 

towards concrete vocational tasks and courses of action is intended to convey key compe-

tences that are typical for the corresponding occupational �eld as well as cross-occupatio-

nal competences, in order to ultimately enable the trainees to acquire a "vocational action 

competence" (KMK, 2021; Pätzold, 2002). �e learning �eld concept requires a school and 

lesson development that enables holistic action-oriented teaching and learning and thus 

 necessitates, in addition to a growing learning venue cooperation, an increased cooperation 

within teacher teams - the individual teacher is no longer an expert for a speci�c subject, but 

a team member as a subject expert (KMK, 2021).

Cooperation of teachers can be a key to successful professional work, in order to success-

fully cope with new situational demands and complex instructional and pedagogical activi-

ties combined with the aforementioned technological innovations (Fussangel, 2008; Gräsel 

et al., 2006); it is especially a characteristic of school quality (Holtappels, 2020). Studies show 

that teacher cooperation is also related to better students' performances. Gräsel et al. (2006) 

distinguish three forms of cooperation: Exchange, cooperation based on division of labour, 

and co-construction. While exchange as a low-cost method has a low target claim to equa-

lize knowledge levels without a loss of teachers' autonomy, cooperation based on division of 

labour already aims at increasing e�ciency with distributed task ful�lment and shared objec-

tives. Furthermore, joint planning and reliability are required. Co-construction, as the most 

intensive form of cooperation, uses individual expertise for joint knowledge generation; goals 

are coordinated and (teaching) actions are professionally planned; pronounced trust and a 

high level of commitment are required while at the same time restricting the teachers' auto-

nomy. However, the quality and bene�ts of these activities are high for both team members 

and the organization. Looking at school organisation, Holtappels (2020) systematizes forms 

of cooperation into the following categories of increasing intensity and systemic embed-

dedness from occasional cooperation to professional teamwork: (1) Structured cooperation 

(committees, conferences); (2) Occasion-induced temporary cooperation (informal and oc-

casional exchange between �xed cooperation partners); (3) Temporary development groups 

(working groups, development circles); (4) Institutionalized team forms (class teams, year 

teams, subject teams, steering groups); (5) Professional learning communities (PLC - team-

work focusing on teaching e�ectiveness and student learning as exchange, division of labour, 

and co construction). Accordingly, the extension of the TPACK framework by including the 

networking and collaborative component will be illustrated in section 3, as a basis for further 

empirical research in this area.
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�e degree of digitalisation of individual professions within the occupational �eld of nu-
trition and home economics (NaH) varies greatly and depends on the developments of a 
single company. However, the current German Digitalisation Index (Bundesministerium für 
Wirtscha� und Klimaschutz [BMWK], 2022) shows that the manufacturing industry (in-
cluding food production) as well as the tourism industry are still below average in terms 
of digitalisation and that small companies have the highest potential for digitalisation. �e 
future of the professional world will be characterised by a "coexistence of highly digitalised 
and conventional working environments" (Katzer et al., 2017; Zinke, 2019, p. 39). On the one 
hand, the competency requirements for apprentices remain speci�c to the occupational �eld, 
but cross-occupational competency requirements such as process and system understanding 
are gaining in importance (Zinke, 2019). �e occupational �eld of NaH is characterised by a 
broad spectrum of work areas in personal services, cra�s and technological manufacturing. 
�e approximately 30 apprenticeship occupations range from hotel specialist, housekeeper, 
chef, baker to wine technologist and brewer and maltster (Terrasi-Haufe & Miesera, 2018). 
�ese �elds of work are characterised by interfaces with health and care, commercial occu-
pations and food technology. Cross-occupational knowledge and understanding of related 
occupations are necessary to meet the demands of the changing world of work. Teachers and 
trainers within the dual vocational education and training system need to take these requi-
rements into account through cooperation. So far, occupations focused on personal services, 
such as gastronomy, home economics and food retailing, have been almost una�ected by 
system-altering technological changes (Brutzer et al., 2018; Kastrup & Brutzer, 2021). �e 
increasing digitalisation of these areas requires an expansion of the professional competen-
cies of employees as well as of teachers and trainers. More and more digitalised processes 
�nd their way into the work�ows of personal services (Friese, 2021). Digital work processes 
are increasingly taking place asynchronously and at separate locations from the workplace, 
and systemic considerations of work processes are becoming more signi�cant (Zinke, 2019). 
New forms of ordering and payment in the gastronomy sector, smart home facilities in home 
economics and both digitalised customer contacts and digitalised production in food retai-
ling and production can be found. Previous VET and teacher training has not taken these 
areas into account (Brutzer et al., 2018). On the one hand, technological knowledge speci-
�c to the occupational �eld is necessary to meet the requirements of everyday working life 
(Miesera et al., 2021). On the other hand, digitalisation is more than the transformation of 
manual activities into digitalised processes; rather, digitalisation in the occupational �eld is 
characterised by increased networking and interfaces. �e interfaces concern both other oc-
cupational �elds as well as competency areas in dealing with technologies in the commercial 
occupational �eld, manufacturing �eld and the �eld of personal services. �e networking 



176 From TPACK to N-TPACK Framework for Vocational Education and Training

includes work processes e.g., from ordering to payment and (individualised) production, 
cooperation with other occupational groups such as suppliers, dealers, IT specialists as well 
as the loyalty to customers e.g., through customer cards, mailings.
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Since the existing framework by Mishra and Koehler (2006) has already been adapted for 
(prospective) VET teachers in Germany in a previous contribution (see Miesera et al., 2021), 
the authors deliberately refrain from illuminating in detail the individual framework compo-
nents. �is section deals with the technology-related knowledge of vocational school teachers 
of NaH in the context of the digital transformation. Furthermore, the focus of this article lays 
on the Networking and Collaborative Knowledge (NK) of VET teachers (see section 3).
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With regard to the profound changes that modern, digital technologies entail for forms of 
work and business processes in companies, but also for social coexistence (Dormann et al., 
2016; Gerholz & Dormann, 2017), the term digitalisation falls short. �erefore, the term di-
gital transformation is more appropriate. In the course of a transformed World of Work, the 
competence requirements for employees are changing and thus the requirements for VET 
and VET teachers (Euler & Severing, 2019; Funk & Webe, 2017). �is is accompanied by 
changes in the requirements for the to-be-taught learning content as well as for the didactic 
design of teaching and learning processes. �e digital transformation has taken hold of sec-
tors and areas that so far had less potential for digitisation due to the importance of social 
interaction, such as the personal services sector (Daum, 2017). In the light of the immense 
technological possibilities, an ever-increasing �ood of data and a globally networked society, 
according to Wittmann and Weyland (2020), topics such as autonomy, security and trust, as 
well as the tension between these categories, are becoming increasingly relevant for a suc-
cessful digital transformation in occupation, working life and society. In order to ful�l its 
educational mandate, VET and especially a VET teacher needs to impart an understanding 
for these issues, as well as for data protection and security, with the purpose of promoting a 
sustainable development of the working and living environment as well as the sovereignty, 
maturity and a self-determined participation in society of all those involved (Blossfeld et al., 
2018; KMK, 2021; Seufert et al., 2018; Wittmann & Weyland, 2020). An increasingly digital 
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World of Work requires VET teachers to have speci�c technological and methodological 
skills, e.g., knowledge in dealing with Big Data applications, as well as to know how to impart 
understanding for the (critical) use of digital media and technologies (Blossfeld et al., 2018). 
In order to qualify learners for the requirements of a World of Work 4.0, a VET teacher needs 
to be able to convey complex content on the topic of digitalisation as well as to know how to 
combine traditional and digital forms of learning in a suitable way (Blossfeld et al., 2018). �e 
role of a VET teacher is changing. A VET teacher increasingly has the task of promoting the 
learners' ability for self directed learning and enabling them to actively shape their individual 
learning processes - the VET teacher increasingly and consciously takes a back seat (Blossfeld 
et al., 2018; KMK, 2021).

A World of Work 4.0 requires VET teachers to have occupational �eld-speci�c knowledge 
of up-to-date digital technologies and tools (e.g., Augmented Reality [AR], Virtual Reality 
[VR], Arti�cial Intelligence [AI], Cloud Computing etc.) and, above all, knowledge of their 
signi�cance for the various training occupations in the corresponding occupational �eld. For 
example, a VET teacher of NaH needs to be familiar with subject speci�c media and tech-
nologies, such as evaluation portals, enterprise resource planning (ERP) systems, electronic 
assistance systems, point-of-sale systems and apps (for ordering and reservation processes, 
as collection of recipes, for ingredients, regarding food hygiene/safety, waste disposal, etc.) 
(Arenskötter et al., 2019; Brutzer et al., 2018). Furthermore, he/she should be able to assess 
how these technologies are a�ecting and changing the professional discipline. �e survey of 
occupational �eld-speci�c knowledge with an adapted TPACK survey instrument shows a 
lower mean value for the TCK subscale than for the TK and TPACK subscales among pro-
spective VET teachers in the �eld of NaH (Miesera et al., 2021). �e low self-assessment of 
items such as "knowledge about the signi�cance and importance of innovative media and 
technologies (e.g., cloud-based so�ware programmes, arti�cial intelligence, etc.) for the �eld 
of personal services (e.g., home economics, gastronomy, dietary assistance)" indicates a need 
for targeted training o�ers (Miesera et al., 2021, p. 12).
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For a VET teacher of NaH, it is important to know how digitalisation will change structures 
and processes in the various training occupations of the occupational �eld, in order to be 
able to re-describe the current and future vocational action competence and to adapt the 
learning content and action-oriented learning situations accordingly (Lund, 2018). Accor-
ding to Bruhn & Hadwich, 2017), the service sector will change signi�cantly as a result of 
digitalisation; the integration of technologies and intelligent services within value-creating 
networks will increase. At the same time, the service sector has a profoundly human side 
and it is up to the VET teacher to keep an eye on what is originally human that needs to be 
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preserved, what competences the learners need to �nd their way around a World of Work 4.0 
and how, correspondingly, future-oriented learning situations can be designed (Lund, 2018). 
Furthermore, a VET teacher of NaH must identify subject-speci�c digital media and tech-
nologies with vocational reference and integrate them into the teaching-learning scenarios 
in a competency-oriented manner by connecting them to the matching vocational �eld or 
training contents of the various occupations (Grundmann et al., 2019).
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As already pointed out in section 1.3, as a result of its proximity to the employment sector, 
Networking and Collaborative Knowledge (NK) plays an important role for vocational edu-
cation and training, even more within the context of the digitalisation. To that extent, accor-
ding to the authors of this article, Networking and Collaborative Knowledge (NK) can be 
seen as a separate VET teacher's professional knowledge facet. However, a VET teacher needs 
to be competent not only in terms of the four types of knowledge per se – Networking and 
Collaborative (NK), Pedagogical (PK), Content (CK) and Technological Knowledge (TK) - 
but especially regarding their intersection, interplay and combination (see Figure 2). 

�e proposed N-TPACK framework provides various network related components of a 
VET teacher's professional knowledge (see Figure 2). In the following, these components 
of the N-TPACK framework are formulated in concrete terms, principally regarding VET 
teachers of NaH.
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VET trainees have always had diverse backgrounds. However, (social) heterogeneity in VET 
in Germany has increased over the last decade, among others, for the following reasons: �e 
strong in�ux of refugees (especially in 2015/2016) has reached VET so that many trainees 
come from immigrant families; the signing of the UN Convention on the Rights of Persons 
with Disabilities (2009) has led to the inclusion of persons with disabilities within the main-
stream school system; the proportion of university drop-outs has grown (Euler & Severing, 
2020). �e increasing heterogeneity in VET requires a constructive approach to this diversity 
and the individual support of all learners. Teachers need to know how to get support and 
how to cooperate within internal and external school networks (e.g., with other teachers, 
school social workers, accompanying social services, professionals from the therapeutic, so-
cio-pedagogical and medical �elds, with other educational institutions etc.) in order to ena-
ble successful work as multi-professional teams and to ensure inclusive school development 
(cf. Fischer & Heger, 2011; Heimlich, 2003; Heimlich & Jacobs, 2001; Verband Bildung und 
Erziehung [VBE], 2017).

Furthermore, NPK includes knowledge about the importance of a "learning venue coope-
ration" (Lernortkooperation), a central pedagogical concept of the German VET system em-
phasised in the original Vocational Training Act (Berufsbildungsgesetz [BBiG]). VET teachers 
should be in constant contact with the instructors in the companies, and show willingness 
to cooperate with them on an organisational but also didactic level (Helm et al., 2017; KMK, 
2021). 

As already mentioned in section 1.2, elaborated forms of collaboration are found in PLCs. 
�ese have a long history for cooperative school and classroom development in general edu-
cation schools and originated in the United States in the late 1980s (Bonsen & Rol�, 2006). 
PLGs are mainly characterized by �ve features (cf. Warwas & Schadt, 2020): (1) �ey develop 
common action guiding objectives with a view to instructional design; (2) they have a clear 
focus on learning with a supportive help and error culture (Bonsen & Rol�, 2006); (3) they 
engage a continuous, re�ective dialogue about the instructional actions of the community 
members, e.g., by testing/evaluating new instructional approaches; (4) they de-privatize their 
teaching by having their members share knowledge and professional experiences and direct 
their activities toward the goal of promoting and improving student learning; (5) they col-
laboratively construct new knowledge and instructional approaches. Another characteristic 
of this approach is that members of the learning community can quickly assess success and 
e�ectiveness through the feedback of a scienti�c formative evaluation in parallel with the 
process, and bene�t from these �ndings as they continue to develop the innovation (Grä-
sel, 2010; Gräsel & Parchmann, 2004). �e importance of cooperation and collaboration as 
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a condition for success in incorporating innovations into the classroom is emphasized by 
several studies (Borko, 2004; Fussangel, 2008; Krebs, 2008). �erefore, it is a desirable goal 
to initiate a professional cooperation of teachers in vocational education for the implemen-
tation of technological and didactical innovations beyond teacher training and to systema-
tically involve further stakeholders in the development of school and teaching, e.g., school 
management, educational administration, school functionaries with expertise related to the 
innovation (e.g., the person responsible for IT), in order to meet the changing and increased 
requirements in the vocational education system.

If there is a large physical distance between members of a PLC, the usage of digital media 
can be a solution (Kansteiner, 2019). Individual sessions can be organised as online-only, 
but also as hybrid sessions. A VET teacher needs to have knowledge about suitable collabo-
ration tools, thus needs to have Networking and Collaborative Technological Pedagogical 
Knowledge (NTPK). Digital technologies and media can also support and improve (time 
and location independent) cooperation within and between the learning venues (Euler & 
Severing, 2019), as well as with other relevant actors for the VET system (e.g., social services, 
universities, etc.). Digital labour and learning platforms can o�er the possibility of improved 
coordination and exchange of experience as well as work resources, documents, materials 
and data (Euler & Severing, 2019). A VET teacher needs to know how to use them to best 
connect and engage networking as well as collaboration with the various actors.

If necessary, a teacher in Germany can seek support from the school's media education 
consultants (medienpädagogische Berater:innen digitaler Bildung, mBdB) or information 
technology (IT) consultants (informationstechnische Berater:innen digitaler Bildung [iBdB]), 
who represent an important link between the various school and non-school stakeholders. 
�ey support teachers in shaping the digital transformation as well as in relation to media 
education and IT issues. Media education consultants focus on the challenges of the modern 
media world and digitalisation as a whole and give support in the development of schools 
and teaching regarding questions of school media education. However, media education con-
sultants have also speci�c expertise as trainers within learning communities/collaboration.
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One of the most important characteristics of the subject area of nutrition and home econo-
mics is its considerable range of training occupations, as it includes 29 di�erent occupations 
with an industrial-technical or cra� character (e.g., occupations in food production), with 
an economic administrative or commercial character (e.g., occupations in food retailing), 
as well as with a person-related service character (e.g., occupation in hospitality and home 
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 economics) (Brutzer & Küster, 2015; Kastrup & Brutzer, 2019; Kettschau, 2013; Terrasi-
Haufe & Miesera, 2018).  Furthermore, some are designed as dual training occupations and 
others as full-time school-based vocational training programmes (Kastrup & Brutzer, 2019). 
�e heterogeneity of the subject area makes the importance and necessity of networking and 
cooperation with the various actors of the VET system as well as within the school's subject 
group (Fachgruppe) all the more obvious. A vocational school teacher for NaH should place 
special emphasis on close cooperation within the subject group by regularly making more 
precise arrangements regarding the speci�cations of the curricula and the content knowledge 
to be taught. Whenever networking and cooperation with the various actors of the VET 
system as well as within the subject group for this purpose takes place successfully with help 
of digital cooperation tools (such as Zoom, Teams, Adobe Connect, Padlet etc.) or digital 
working and learning platforms (such as Moodle, SharePoint etc.), we speak of Networking 
and Collaborative Technological Content Knowledge (NTCK).
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�e in section 3.2 mentioned learning venue cooperation can take place by involving com-
panies in the design of learning situations, by exchanging information on the implementa-
tion of the learning �eld concept or by planning training courses together. Moreover, a VET 
teacher for NaH could carry out a practical training or a visit within a company, in order to 
align learning situations as closely as possible to real work and business processes of the oc-
cupational �eld. Learning venue cooperation ultimately pursues the mutual goal of enabling 
the trainees to achieve a vocational action competence (Helm et al., 2017; KMK, 2021).

As a VET teacher for NaH or as a member of a team that collaborates with the university, 
it is also of great importance to be in close exchange with the subject didactic of NaH located 
at the university. �is way, an optimal networking of study and vocational school, of theory 
and practice, can be achieved. Furthermore, this way of networking supports a future-orien-
ted VET. Networking and collaboration with federal working groups (Bundesarbeitsgemein-
scha�en) related to the vocational �eld (e.g., Bundesarbeitsgemeinscha� für Berufsbildung in 
der Fachrichtung Ernährung und Hauswirtscha� [BAG E&H]) promotes this interlock of re-
search and practice as well, and thus innovation in VET.

Furthermore, the learning �eld concept (introduced in 1996) has caused a didactic para-
digm shi� at vocational schools, requiring the cooperation between teachers. With the intro-
duction of the learning �eld concept, separate school subjects were largely abolished. Instead, 
learning �elds with an extensive time volume are now to be implemented; there is a disso-
lution and reorganisation of the planning and organisational structures, related to times, 
rooms and teachers - a learning �eld is not exclusively assigned to one teacher anymore, but 
entails the cooperation of several teachers (Kremer & Sloane, 2000; Tenberg, 2017). In order 
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to ensure the highest possible quality of vocational education within the learning �eld plans, 
a VET teacher needs to have the ability to optimally integrate his/her strengths within a team 
of teachers and to compensate for his/her weaknesses as much as possible (Tenberg, 2017).
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N-TPACK refers to knowledge that goes beyond the individual components of professional 
knowledge. It can be interpreted as knowledge and understanding related to the complex and 
required interaction of the di�erent components. Supported by cooperation within networks 
(especially with the learning venue company), a VET teacher needs to know how to teach 
and convey subject content using appropriate subject didactic and pedagogical re�ection as 
well as technologies. Based on learning �eld-related teaching, a VET teacher has the respon-
sibility to identify relevant, vocational tasks and problems and prepare these didactically as 
action oriented learning situations. Considering the ongoing digitalisation characterising the 
World of Work 4.0 and the immediacy to the labour market, a VET teacher needs to recog-
nize technologies and digital media with relevance for the corresponding occupational �eld 
and integrate them into the teaching-learning scenarios in a competency-oriented manner 
(Grundmann et al., 2019). According to the authors of this article, through networking and 
cooperation between the two learning venues as well as with other stakeholders of the VET 
system, company needs and on-going digital developments within the occupational �eld can 
be included in the best possible way in vocational school teaching (e.g., as learning situa-
tions based on current and future-oriented professional actions), and thus o�ering up to date 
teaching.

Furthermore, digital media and technologies, such as mobile devices and cloud-based 
learning management systems, o�er new opportunities for the cooperative knowledge cons-
truction between the learning venues, e.g., for linking work and learning processes (Schmid 
et al., 2016)

In summary, a central prerequisite for the development and implementation of innova-
tive training concepts is that a vocational school teacher has the necessary competencies to 
qualify trainees for the requirements of a World of Work 4.0. In addition to a VET teacher's 
technical know-how, up-to-date, practice-relevant knowledge on digitalisation, Industry 4.0 
and the networking of operational processes is necessary (Blossfeld et al., 2018). In this res-
pect, a vocational school teacher needs to be able to convey complex content regarding the 
subject of digitalisation and Industry 4.0 and, on the other hand, to combine traditional and 
digital forms of learning in a suitable manner (Blossfeld et al., 2018).

Because of changing requirements for VET and considering the demanded implementa-
tion of complex, future-oriented learning situations, according to the authors of this article, 



184 From TPACK to N-TPACK Framework for Vocational Education and Training

besides learning venue cooperation, also cooperation and networking between teachers be-

comes more and more advantageous, if not necessary, with the �nal goal of ensuring school 

development as well as the improvement of the learners' professional action competence.

‰
 Š���������
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�e analysis and understanding of learning and interaction processes and their contextu-

al adaptations are the prerequisite for the design of future VET. �e impact of the digital 

transformation on learning and professional development needs to be taken into account by 

teacher education programs, teaching and learning processes as well as by inter-professional 

cooperation.

�e speci�city of the VET system and VET teachers' education in Germany, requires an 

adaptation of existing frameworks de�ning teachers' professional knowledge. �e TPACK 

framework was used in several studies to de�ne and capture teachers' professional know-

ledge, however primarily in the �eld of general school education. �e TPACK framework 

captures the technology-related knowledge components of a teacher, which in this article 

refers primarily to technological knowledge in the context of a World of Work 4.0. Tech-

nological changes and an increasingly networked, digitalised world require an expansion 

of the professional understanding of teachers and thus a revision of existing competency 

frameworks - e.g., of the TPACK model. �is article takes into account this desideratum by 

extending the TPACK to an N-TPACK framework, by including Networking and Collabora-

tive Knowledge (NK) as a further knowledge facet. As an example, in this article this is done 

for teachers of the vocational subject area of nutrition and home economics. With regard to 

the learning venue cooperation in VET, there is a lack of research that systematically exami-

nes the in�uence on school and teaching development as well as the in�uence on students' 

learning outcomes in VET.

With a view to a future-oriented VET and VET teachers' training, there is a need for re-

search that records the status quo of the various N-TPACK components among (prospective) 

VET teachers  on the one hand, while on the other hand, it is necessary to enable and carry 

out corresponding o�ers further on - e.g., in the form of digital and networked Teaching 

and Learning Labs - that prepare (prospective) VET teachers for the challenges of a World 

of Work 4.0 and through which the implementation of their network related knowledge is 

promoted. �us, it is essential to move from the level of knowledge to the level of practice, 

design and application.
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��������� Education policy implementation is as important as policy design. �is study ap-
plies a literature-based, multi-dimensional framework for success factors and barriers to 
vocational education and training (VET) reform implementation in the case of a new dual 
VET law in Serbia. We use the framework to assess factors related to implementation, then 
relate these factors to actual implementation progress to determine how factors relate to 
progress. In this application of the framework, we examine whether implementation success 
requires high scores in every dimension.

��������  �is is a mixed methods study. We conduct document analysis of key resources 
related to the structure and intention of the reform. We also statistically analyze a dataset 
of two rounds of interviews conducted during the pre- and early-implementation phases. 
�ese interviews include key stakeholders from the public and private sectors, and from 
national, regional, and local-level actors. We examine how the framework's dimensions and 
determinants relate to implementation progress.

����
���� �e implementation of the law is moving forward in Serbia, making this a suc-
cessful case of progress in policy implementation. Despite this progress, the factors for im-
plementation are not all strong. We �nd that the content dimension of the framework is a 
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barrier, capacity is unclear, and context, commitment, and clients—actors' engagement—
drive implementation progress. �us, although the implementation process is imperfect in 
its determinants, it is successfully progressing and already forming the new system.

����
��
����  Based on our results we argue that—even if the framework describes factors 
that a�ect VET reform implementation—not all elements are necessary for VET reform 
implementation to progress. Policymakers can start without perfect implementation condi-
tions and may bene�t from striving for "good enough" across dimensions rather than perfect 
in any one dimension. We discuss potential mechanisms and identify pathways for future 
research, including moving in the direction of causal research. 

	��������� Education and Training Reform, Law, Change Management, Policy Formation, 
Case Study, VET, Vocational Education and Training

�� ���������
��

�e science describing the best policies and practices in vocational education and training 
(VET) has moved forward dramatically in recent years, to the point that policymakers can 
make evidence-based choices about wide-ranging topics from learning styles in VET (e.g., 
Jossberger et al., 2010; Morris, 2018) to the connection between learning and work (e.g., Bolli 
et al., 2018; Rintala & Nokelainen, 2020) or VET for international development (e.g., Li & 
Pilz, 2021; McGrath et al., 2020). Research continues to demonstrate the value of innovative 
programs and strategies, and impact-oriented politicians are converting �ndings into policy 
(e.g., Gulikers et al., 2018; Zancajo & Valiente, 2019). One of the next challenges for VET 
research is providing evidence to support the implementation of new policies.

Currently, many jurisdictions are engaged in implementing new or changed VET policies. 
Although VET is a special case of education policy, it is the majority program at the upper-
secondary level in numerous countries1. Evidence-based implementation is particularly chal-
lenging in this �eld given the limited research on VET reform implementation (Caves et al., 
2021; Fluitman, 1999; Holmes, 2009) compared to the more extensive evidence supporting 
reform and policy design (e.g., Ceric et al., 2020; Dumbrell & Smith, 2013; Gillis, 2020). 
�erefore, this study sets out to investigate whether key factors from the literature related to 
VET reform implementation apply in practice. Our aim is to begin applying a quantitative 
lens on the implementation process so we can make comparisons and derive lessons that ap-
ply across contexts. �is strand of research should eventually help policymakers avoid costly 
implementation pitfalls and failures.

� See, e.g., from OECD the Education at a Glance statistics: https://stats.oecd.org/ 
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We focus on the implementation process of a new dual VET2 law in Serbia. �is case is useful 
because various actors are involved in the implementation process, including representation 
from the education and employment systems (Bolli et al., 2018). Furthermore, the president 
of Serbia is invested in the implementation process because he is convinced by evidence that 
dual VET has important advantages over school-based VET. �is high-level interest and the 
choice to start the reform by dra�ing and passing a law makes the Serbian case an example 
of a top-down implementation case, making the implementation process more easily obser-
vable and traceable.

To analyze the implementation of the new Law on Dual Education (LDE) in Serbia, we 
use a dataset of stakeholder interviews and combine it with �eld study notes. We speci�-
cally investigate whether each dimension of the VET implementation framework suppor-
ted the implementation of the law, then evaluate whether all dimensions were necessary for 
implementation progress. We �nd that the key determinants in three of the framework's 
�ve dimensions are drivers of implementation progress, determinants in one dimension are 
unclear, and the �nal dimension appears to be a barrier to implementation progress. Despite 
this, we observe implementation progress over the period of study. From this, we argue that 
it is not necessary for all key determinants in all dimensions to be drivers of implementation 
progress for the implementation process to proceed.

�� ������

�e evolution of policy implementation research is typically described in three generations 
(Goggin et al., 1990; Pülzl & Treib, 2017). First, in the 1970s, came case studies of speci�c po-
licy implementation processes that identi�ed individual variables like hierarchical comple-
xity (Pressman & Wildavsky, 1973) or con�ict among implementers (Je�rey, 1978). Second, 
through the 1980s, came a wave of discourse on top-down compared to bottom-up imple-
mentation, as well as the �rst analytical frameworks for implementation (i.e., Mazmanian & 
Sabatier, 1983). �e third and ongoing generation of implementation research has focused 
on developing theoretical frameworks that can be operationalized, tested, and applied across 
policy �elds (Nilsen, 2015).

In VET speci�cally, implementation research tends to take the form of standalone case 
studies. �ese studies examine the implementation of new programs (e.g., Brodie et al., 1995; 
Schmees, 2020), practices (e.g., Runhaar & Sanders, 2013; Tudor, 1991), or policies (e.g., Dal-
by & Noyes, 2018; Zancajo & Valiente, 2019). �ese case studies typically describe individual 
VET implementation processes and draw conclusions about why they succeed or fail (e.g., 
Marhuenda-Fluixá et al., 2019). However, it is di�cult to aggregate the results of many case 
studies into a consistent set of �ndings—an issue in VET research even outside the sub-�eld 

� Dual VET in Serbia is generally referred to as "dual education". We use the international term here to prevent confusion.
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of implementation (e.g., Gessler & Siemer, 2020; Scheuchet al., 2021). Without frameworks 
or e�orts to place individual case �ndings in a broader context, the literature demonstrates 
very little development over time and fails to coalesce around any shared �ndings or key 
ideas (Caves et al., 2021).

Caves et al. (2021) review the available literature on VET policy implementation and 
 attempt to capture and organize the lessons of the many available case studies. �ey code the 
success factors and barriers reported in each study into a framework based on Najam's (1995) 
5C Protocol. �ese factors are the determinants—independent variables that are barriers or 
drivers to implementation—that comprise the determinant framework (Nilsen, 2015). �e 
framework's key determinants are the most important implementation drivers, which come 
up frequently and are consistently important for implementation success. We focus on the 
key determinants in each dimension with the most supporting evidence in the existing lite-
rature according to Caves et al. (2021).

�e framework has been applied in other VET implementation case studies. Bolli et al. 
(2020) operationalize the framework to predict reform up-scaling in Nepal, �nding in their 
pre-implementation analysis that the planned reform scores highly in all dimensions. Viei-
ra et al. (2021) apply the framework to a VET program for in-service teachers in Albania, 
arguing that the in-service training approach is sustainable because it meets the criteria in 
all �ve dimensions and especially prioritizes context �t, commitment from the Ministry of 
Education, and the inclusion of universities as key actors. Although the framework has been 
applied to indicate why policy implementation should succeed, it needs further testing to de-
termine if it captures the right factors and to examine how key determinants and dimensions 
interact to a�ect implementation progress. 

To examine how the framework relates to implementation progress, we develop detailed 
hypotheses for each dimension based on its key determinants. Figure 1 shows the key deter-
minants in the framework by dimension.
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Hypothesis 2 (H2): �e Context dimension—represented by the determinants coordination and 
context �t—is necessary for implementation to proceed. 

�e third dimension,  Commitment, entails "�e Commitment of those entrusted with carry-
ing out the implementation at various levels to the goals, causal theory, and methods of the 
policy" (Najam, 1995, p. 4). Its key determinants are political will and cooperation. Political 
will is general demand for the reform among stakeholders like political leaders, teachers, 
students, and parents. �is is opposed to supply-side reform that may be met with disinterest 
and opposition from the public and leaders. Cooperation is willingness to work together 
both within and across institutions, as opposed to con�ict.

Hypothesis 3 (H3): �e Commitment dimension—represented by the determinants political will 
and cooperation—is necessary for implementation to proceed.

Capacity is "�e administrative Capacity of implementers to carry out the changes desired of 
them" (Najam, 1995, p. 4). Its key determinants are personnel, �nances, and research. Per-
sonnel is the people needed to carry out the work of implementation, both quantitatively in 
terms of their availability and numbers and qualitatively in terms of their speci�c skills and 
knowledge. Financial resources are money to hire new people, make new materials, develop 
new processes, and communicate information. Finally, information covers research evidence 
informing policymaking, general information on best practices, and reform evaluation.

Hypothesis 4 (H4): �e Capacity dimension—represented by the determinants personnel, �nan-
ces, and information—is necessary for implementation to proceed.

�e last dimension, Clients, includes "�e support of Clients and Coalitions whose inte-
rests are enhanced or threatened by the policy, and the strategies they employ in strengthe-
ning or de�ecting its implementation" (Najam, 1995, p. 4). Caves et al. (2021) focus on the 
 engagement of individual actor levels and types to di�erentiate this dimension from the 
others, which focus on the di�erent kinds of engagement by interest groups and institutions. 
�e key determinants in this dimension are employers, intermediaries, and educators. Em-
ployers re�ect engagement with actors from the employment system for VET design, delive-
ry, and updating. Intermediaries are industry associations, trade unions, and other facilita-
ting bodies. Educators are actors from the education system including education governance, 
school leaders, and teachers (as well as teachers' unions).

Hypothesis 5 (H5): �e Clients dimension—represented by the determinants employers, interme-
diaries, and educators—is necessary for implementation to proceed.
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Finally, all of the above hypotheses imply that all dimensions are necessary for implementa-
tion progress. �erefore, we develop a hypothesis to that e�ect to test whether all dimensions 
are in fact required for the implementation process to continue.

H6: Every dimension—Content, Context, Commitment, Capacity, and Clients—is necessary for 
implementation to proceed, as is every key determinant.

�ese are the speci�c hypotheses we test using empirical data from the Serbian case. �e next 
section describes that case in detail.

�� ����
�������

�e reform in question is the implementation of a VET law in Serbia called the Law on Dual 
Education. VET is the majority upper-secondary program in Serbia, serving 75% of students 
in each cohort (ETH Zürich, 2017). VET in Serbia is provided through upper-secondary VET 
schools where students spend a total of three or four years (depending on their occupational 
pro�le). Before the new law was introduced, upper-secondary VET in Serbia comprised only 
VET schools delivering school-based VET. A�er the law's introduction, VET schools could 
deliver school-based VET under the previous law and/or dual VET under the new law, the 
latter regulating work-based learning.

In the school-based model that existed before the new law, students learned general 
education content (30–40%) and vocational content (55–65%) comprising both vocational 
theory and vocational practice. �e curriculum also included some elective subjects (5%). 
Practical skills were delivered almost entirely through "professional practice" in school-based 
workshops with only very little (infrequent and inconsistent) work-based learning, so VET 
in Serbia was a school-based program. �is program was de�ned primarily by the Law on 
Secondary Education and its associated bylaws and rulebooks.

�e Law on Dual Education was introduced in 2017 to add a dual VET program to Serbia's 
upper-secondary landscape3. Education governance in Serbia is highly centralized and both 
the dra�ing and implementation of the law were top-down processes with limited consulta-
tion. Unlike school-based VET, dual VET is the speci�c type of VET where students spend at 
least 25% of total program time in work-based learning as opposed to school-based learning 
(Organisation for Economic Co-operation and Development [OECD], 2017). 

�e overall goal of the new law was to increase VET quality and relevance to eventually 
improve major national issues with very high youth unemployment and high rates of young 
people not in employment, education, or training (NEET), especially among young people 

�  For more information see "Dual education: New knowledge for the new age" by the Government of the Republic of Serbia. 
https://www.srbija.gov.rs/tekst/en/129780/dual-education.php 
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with upper-secondary quali�cations4. Although the law was added in the context of Serbia's 
e�orts to enter the European Union, the political dialogue we observed focused on dual VET 
as a measure to improve VET's perceived low quality. Other education-system measures like 
the development of a National Quali�cations Framework were more directly tied to EU entry. 

�•�� ���������•�����•������•��
�•�����
��

�e new law formalized and nationally regulated dual VET at the upper secondary level, as 
opposed to the existing program where VET schools and companies could collaborate on 
an ad hoc basis without speci�c regulation. Although the previous law governing school-
based VET allowed for work-based learning, it was uncommon and usually in very small 
amounts. Overall, work-based learning experiences in the existing school-based program 
were extremely inconsistent, there were no skill- or competency-related outcomes assigned 
to the work-based learning experience, and there was no formal oversight for student safety 
or quality assurance while at work. Moreover, students were not protected by contracts or a 
requirement to have trainers or supervisors or compensated if they made productive contri-
butions to their training companies. 

�e law on dual VET set out to address those issues, implementing a new apprentice-
company matching process and regulations covering how much time should be spent on 
workplace learning, students' remuneration and non-monetary compensation, companies' 
participation in career guidance and counseling, training certi�cation for companies, inst-
ructor licensing for in-company trainers, and contracts for both the student-company and 
school-company relationships (Serbian Government, 2017).

�•�� �•�
�•�����
����•�����•��

�e Ministry of Education 5 was charged with overseeing implementation along with the 
Chamber of Commerce6, which represents companies. �e Ministry of Education's regio-
nal o�ces, called Regional School Administrations, were required to support the Ministry 
of Education in implementation. Similarly, the Chamber of Commerce used its own regio-
nal o�ces to provide ground-level support. �e Chamber of Commerce is responsible for 
certifying companies and for training and licensing in-company instructors. Each school 
and company must follow the new processes and regulations when implementing dual VET, 
 although both could choose whether (and for how many occupations and students) to imple-
ment dual VET or stick with the existing school-based program.

4 See, e.g., the Serbian Labor Force Survey: https://data.stat.gov.rs/?caller=2400&languageCode=en-US.
5  Referred to in Serbia as the "Ministry of Education, Science, and Technological Development" (MoESTD).
6  Referred to in Serbia as the "Chamber of Commerce and Industry Serbia" (CCIS).
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Serbia promulgated the new law in 2017, and full-scale implementation began in the 2019–
2020 school year. Some international donor organization-led pilots had been underway since 
2013 through organizations like development agencies from Germany and Austria. In the 
�rst year, schools could continue o�ering VET under the old regulations with no changes. 
Because the old regulations allowed for unregulated work-based learning, this created com-
petition between VET programs during the 2019–2020 school year, resulting in low uptake 
(Renold et al., 2020a). Essentially, schools could still collaborate with companies to o�er 
small amounts of work-based learning without contracts, company certi�cation, licensed 
instructors, curricula, or—most importantly—compensation for students. �is made the old 
school-based program not only much easier but also much cheaper for companies (Bolli et 
al., 2021), who were unwilling to switch to a regulated and paid model when they were not 
required to do so. Schools were unwilling to switch because they would lose full control in 
the new more cooperative model and because they perceived increased workplace learning 
as a threat to teachers' importance (Renold et al., 2020b). �erefore, 2020 amendments to the 
Law on Dual Education and the Law on Secondary Education drastically reduced and limited 
the work-based learning allowed under school-based VET. �is helped drive increased parti-
cipation in dual VET in the 2020–2021 school year (Renold et al., 2021). 

�us far, implementation has led to signi�cant changes in the key processes outlined by 
the law. �e number of classes of dual VET in the Ministry of Education's enrollment plans 
have steadily increased, and nearly every key tenet of the law began to translate from goals 
to action (Renold et al., 2020a; Renold et al., 2021). 33 occupational pro�les were available 
in the 2018–2019 school year, and 54 were available by the 2021–2022 school year. However, 
implementation is not perfect: Requirements like company accreditation, instructor licen-
sing, student remuneration, and training contracts are all near 70% in the second year of im-
plementation. However, in schools and occupational pro�les that are still using school-based 
VET, those indicators are typically less than 10%, ranging between 0% and 44% (for school-
company contracts, which were already common although not previously required; Renold 
et al., 2020a). �erefore, we treat this implementation case as one that is making progress.

 � �����
�
�������������

Our goal is to categorize each dimension as driving implementation progress or acting as a 
barrier based on the data related to the determinants in each dimension. To do so, we revise 
documents and �eld notes and evaluate interview data. In the following, we will describe the 
data sources and the methods to classify the dimensions.
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Relevant documents for our analysis are reform documents such as the law itself, its bylaws, 
and research on the reform (Renold & Oswald-Egg, 2017). �e content and set up of these 
documents contain valuable information for our study. Additionally, we review �eld notes 
made during four visits to Serbia over a period of 1.5 years plus virtual visits and meetings 
for another 1.5 years. �ese include our individual �eld notes taken during the visits and an 
internal summary document written immediately a�er each visit. �e �eld notes capture 
our observations in meetings and discussions with leaders and stakeholders in Serbia's VET 
sector.

 •�� �����‚
���•������

We use a dataset of stakeholder interviews carried out in late 2018 and early 2019 (referred 
to as 2019 wave) and in early 2020 (referred to as 2020 wave). �e data was collected for a 
series of policy reports on implementation progress (Renold et al., 2019, 2020a, 2020b, 2021). 
Our involvement during data collection for the reports was in the interview design7, data 
cleaning, and data analysis. We did not carry out the interviews, that was done in Serbian 
by a local think tank in Serbia. Interviews were in person or over the phone. However, for 
evaluation of the answers, the interviews were translated into English and this is the version 
we got for our analysis in this study. For this study we apply that existing dataset to the task 
of testing the implementation framework.

�e interview data captures the overall attitude of deeply involved stakeholders toward 
implementation and their speci�c concerns, challenges, and opportunities with the law over-
all and with speci�c issues. �e interview questions were structured for stakeholders though 
there were some di�erences in questions among the di�erent stakeholder groups. For this 
study, we draw a speci�c set of questions from the interview dataset to address our hypothe-
ses. Table 1 summarizes the interview questions we used for each hypothesis.

�  Interviews were designed with the VET reform implementation framework in mind (Caves et al., 2021) and the project 
team's experiences with VET reform implementation. �e purpose of those interviews was not to test the framework but to 
assess factors related to implementation progress. Only this study is interested in testing the framework.
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Table 1: Interview Data by Dimension

•
•���
�� •����•
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��„�…

Content
Strategy

Accountability

n/a

n/a

Context

Coordination

Context Fit

Right now, are all of the relevant actors and institutions coordinated to imple-
ment dual VET?

Do you think dual VET �ts with the needs of Serbian students and companies?

Commitment

Political Will

Cooperation

How willing do you think your institution is to implement dual VET?

Is your organization prepared to cooperate with other actors on implementing 
dual VET?

Capacity
Personnel 
Financial 
Research

Does your organization have enough [personnel, �nancial, information] resour-
ces to implement dual VET?

Clients

Employers 
Intermediaries

Educators

How willing do you think [actor] is to implement dual VET?  
Employers includes Companies 
Intermediaries includes Chamber of Commerce (national and regional), Inter-
national Donors 
Educators includes Ministry of Education, Regional School Administrations, 
Schools

Note: �is table gives an overview on the interview questions posed to survey respondents to collect data for each 
key determinant of the �ve dimensions.

Responses to each interview question include quantitative data in yes or no answers and a 
�ve-point Likert scale, depending on the type of information needed. It also includes opti-
onal qualitative open responses. We primarily use the quantitative responses, and include 
qualitative responses to support and deepen our discussion of results. We draw 212 inter-
views based on the items we need to test our hypotheses. Table 2 summarizes the interviewed 
subjects we use by stakeholder group. 

Subjects in the school and company categories are representatives, sampled to balance 
geographic representation. Five schools began piloting dual VET in 2013, 84 implemented it 
in 2017–2018 (one year before full implementation), and 247 schools were not participating 
at that time according to the Serbian Ministry of Education. �e 2019 sample includes princi-
pals and program coordinators from three pilot schools (six interviews total), as well as those 
that started o�ering dual VET upon implementation. �e data also includes interviews with 
the principals of 19 schools that did not participate in dual VET in its �rst year. In the 2020 
sample, the data includes 26 schools in dual VET and 12 schools not in dual VET. Of the 600 
companies currently involved in education, 18 companies appear in the 2019 dataset along 
with eight non-participating companies. In 2020, the dataset includes 11 companies in dual 
VET and seven not involved. 
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For the government and chamber of commerce, the sample of interviewed subjects repre-
sents the full population of dual-VET-related actors, who were interviewed in both 2019 and 
2020. Despite them being the same subjects in both years, we count them as independent ob-
servations because they were asked a year apart. We do the same with the three respondents 
from trade unions and �ve respondents from international donor groups in both sample 
years. To reduce social desirability bias, interviewers were external to the project and the 
government and we ensure respondents' anonymity.

Table 2: Sample

���†���
����‡���� •�����•���ˆ������ˆ‰���� €�
���Š�‹ €�
���Š�Š

Government
Ministry of Education and other relevant national bodies 7 4

Regional School Administrations 14 11

VET Schools
Participating schools 24 16

Non-participating schools 19 12

Companies
Participating companies

Non-participating companies

18

8

11

7

Chamber of Commerce
National Chamber of Commerce O�ce

Regional Chamber of Commerce Units

3

15

3

14

International Donors International education community and donors 5 5

Organized Labor Trade unions 3 3

Total 116 96

Note: �is table lists the survey respondents by stakeholder group and subgroup. Some individuals were interviewed 
in both years because interviews captured all involved stakeholders in groups except for companies and schools.

 •�� ���
��
��
��������

To examine H1, which classi�es the Content dimension according to its key determinants 
strategy and accountability, we examine reform documents (e.g., rulebooks, bylaws, com-
munications) and our own �eld notes from a series of visits to Serbia before and during 
the implementation period. We apply directed content analysis (Hsieh & Shannon, 2005) to 
analyze this dimension, using existing research or theory to form our expectations for co-
ding. Our codes speci�cally search for the key determinants relevant for H1 in the Content 
 dimension—strategy and accountability. �erefore, we examine the notes and documents 
looking for evidence of procedures and guidance for reform implementers (strategy) and 
evaluation procedures about the implementation of the new law (accountability). Our ana-
lysis is straightforward: If the documents contain information specifying procedures for 
both strategy and accountability, this dimension is a driver for implementation. If one key 
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 determinant is not covered, the Content dimension is unclear. If both key determinants are 
not covered, this dimension is a barrier.

To examine H2–H5, which cover the dimensions Context, Commitment, Capacity and 
Clients, we apply the existing stakeholder interview dataset. We still use some directed con-
tent analysis to provide illustrative quotations from the interviews, but we rely more heavily 
on the quantitative element of the data. �e statistical analyses are simple, mainly relying on 
 descriptive statistics and inferential analysis (analysis of variance) to test whether di�erences 
among  stakeholder groups are statistically signi�cant. �ree key determinants (coordination 
and context �t in the Content dimension, cooperation in the Context dimension) feature ques-
tions where participants were asked whether they agree with a statement about that determi-
nant. In these cases, we use the percentage agreement and identify the determinants as drivers 
or barriers depending on how many interviewees agreed that the determinant was present.

For other key determinants, we have �ve-point Likert scale data. In every case, �ve points 
is the maximum desirable score (adequate resources, strong political will, etc.) and one point 
is the minimum undesirable score. We examine overall averages and each individual actor 
group's score to determine whether scores are signi�cantly di�erent from the maximum and 
minimum. Speci�cally, we use the standard deviation to calculate a >95% con�dence interval 
(two standard deviations each way from the mean), and if the maximum �ve-point score falls 
within that range it is not di�erent from the maximum. If the minimum �ve-point score falls 
within the range it is not di�erent from the minimum. If these distributions on average and 
for all actor groups include the maximum and not the minimum, we code the determinant as 
a driver. If the distributions include both or neither of the maximum and minimum, we code 
the determinant as unclear. We also code determinants as unclear if we observe variation 
across actor groups. If actor groups are generally signi�cantly di�erent from the maximum 
but not the minimum, the determinant is a barrier.

For H6, we assess our �ndings from all dimensions together. We �nd support for H6 if all 
dimensions are classi�ed as drivers based on their key determinants. If some of the dimensi-
ons are unclear or are barriers, we reject H6.

Œ� ����
��

We present results by dimension, addressing each hypothesis in turn. We start with the con-
tent dimension followed by the context dimension, the commitment dimension, the capacity 
dimension and the client's dimension. We conclude by considering our �ndings overall in 
terms of the framework.
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�e determinants under Content are strategy and accountability. �e strategy determinant 
covers the clarity and quality of the plan for implementation. �e law and its bylaws describe 
a series of interdependent critical moments throughout the implementation process. For ex-
ample, companies need to be certi�ed by the Chamber of Commerce and must have trained, 
licensed instructors before they can host students, which means the Chamber of Commerce 
had to develop certi�cation and licensing processes in addition to implementing them and 
training every interested company and instructor. Other processes are similarly complex, 
requiring multiple steps and a variety of actors. For example, schools match students with 
companies according to a new process requiring every company in a given occupation to 
interview every student in that occupation—with their parents—before both sides submit 
priorities and the school program coordinator allocates students.

Although the end goal is relatively clear, the implementation strategy is not fully articula-
ted, and is made more di�cult because the project is complex, large-scale, and rapid. Accor-
ding to our �eld notes, VET leaders in the Ministry of Education and Chamber of Commerce 
have engaged quickly and deeply with the project, but have very large workloads of process 
development, process implementation, new partner engagement, and legal interpretation. 
Many of the key processes required to make dual VET work are not articulated in the law and 
must be created as needed. We found that stress levels were very high despite a strong, shared 
desire to make everything work. �e strategy determinant in this case captures the large 
challenges associated with making major changes and innovating under pressure. �erefore, 
although the law and its bylaws outline a clear goal and stakeholders' e�ort is very high, the 
implementation strategy is a barrier in this case.

Accountability is the second determinant in the Content dimension, and is mainly 
addressed by the bylaw on the evaluation of institutions. �is de�nes evaluation procedures 
and indicators, mainly focused on school performance. �e accountability measures internal 
to dual VET are adequate, but they are undermined because the program itself is optional—
existing workplace learning under the school-based VET programs could continue, despite 
being less regulated and not requiring remuneration. Because implementers can choose whe-
ther or not they wish to follow the law in delivering dual VET, the accountability of the law is 
weak. �erefore, the accountability determinant is also a barrier to implementation.

�e two determinants under the Content dimension are strategy and accountability, and 
both are barriers in this case. �erefore, we categorize the Content dimension as a barrier to 
implementation in this case. H1 states that Content is a necessary condition for implementa-
tion progress, but implementation is progressing even though Content is not a success factor. 
�erefore, we reject H1.
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�is is the �rst dimension we address using interview data directly related to its determi-
nants—coordination and context �t. Table 3 summarizes data on these determinants by res-
pondents' actor group. 

Overall, 75% of respondents agreed that all the relevant actors and institutions were coordi-
nated for implementation. Non-participating companies, non-participating schools, and Trade 
Unions drove the negative responses, while the Ministry and National Bodies, Regional Cham-
ber of Commerce, and both participating companies and VET schools were all optimistic.

Table 3: Context Dimension Results

����‡��� ������ �����
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Government

Ministry and National Bodies

Regional School Administrations

82%

64%

100%

83%

VET Schools
Participating

Non-participating

80%

47%

90%

79%

Companies
Participating

Non-participating

96%

43%

90%

79%

Chambers of Commerce
National Chamber 67% 83%

Regional Chambers 86% 93%

International/Donors All 60% 100%

Organized Labor Trade unions 50% 67%

Mean 75% 85%

Note: �is table displays the agreement percentage for the two key determinants in the dimension "Context" by 
respondent category. All answers are on a yes/no scale, where 100% indicates having only yes-answers and 0% 
having only no-answers.

Most respondents (85%) a�rmed that the law �t with the needs of Serbian students and 
companies, addressing context �t. �e trade unions, non-participating schools, and non-par-
ticipating companies are least—though still mostly—convinced. �e qualitative data shows 
interesting disagreement on who dual VET works for, with comments like "It totally �ts with 
the needs of students, but companies aren't satis�ed, sometimes they don't see the bene�ts from 
dual VET" (interview wave 1, respondent 81, answer 27) contrasting with "�e initiative for 
the adoption of the law…came from companies" (interview wave 1, respondent 87, answer 27). 
�ese two positions are not necessarily polar opposites, but they do illustrate the variation in 
the way interviewees perceive the way the law �t into Serbia's context. Overall, however, the 
consensus appears to be that the law is a good �t for Serbia.



206 Implementation in Serbian VET

�e two determinants under this dimension are both strong. Interview respondents gene-
rally agree that the law is a good �t for the Serbian context, also reporting that coordination 
among institutions for dual VET is generally su�cient. However, it is important to note the 
variation within these apparently strong numbers: Even though most interviewees believed 
the law �t the Serbian context and coordination was su�cient, there was a non-negligible 
sample of voices—especially among non-participating schools and companies—that dis-
agreed. Overall, though, it appears that the Context dimension's determinants represented 
a success factor for implementation. �erefore, we �nd support for H2.

Œ•�� ��••
�•���

Two questions in the interview dataset directly address political will and cooperation. Ta-
ble 4 shows institutions' willingness to implement by actor group. On a �ve-point Likert 
scale, the average response was a 4.5. �e highest scores came from the Ministry and 
National Bodies, the national Chamber of Commerce, regional Chamber of Commerce 
o�ces, and the schools and companies that already participate in dual VET. �e lowest 
came from trade unions and non-participating schools and companies, but none were 
below the three-point neutral threshold. With a standard deviation of 0.9, the lowest 
score within two standard deviations would still be a relatively neutral 2.7. Non-partici-
pating schools and companies had some of the lowest scores and relatively large standard 
deviations, meaning that responses within the insigni�cant range span nearly the full 
one-to-�ve-point distribution. However, no score distribution included the lowest score 
without also including the highest score and all distributions included the highest possi-
ble score. Participating stakeholders showed strong commitment, like this participating 
school interviewee who said, "We are prepared to cooperate with everybody who recognizes 
the importance of dual VET and who wants to improve it" (interview wave 1, respondent 
164, answer 51).

�e question for cooperation asked whether respondents believed their organizations 
were willing to cooperate with other organizations for implementation. �e response to 
this question was overwhelming, with 99% of respondents saying yes (see Table 4 Coope-
ration). �e only actor groups that had any "no" answers at all—and even then, a small 
minority—were Regional School Administrations and non-participating companies. In 
their comments, many respondents noted that they were already cooperating or begin-
ning to cooperate with external partners. Some saw their own roles as very important, 
including a regional Chamber of Commerce respondent who states that the organization 
"educates, informs and motivates all the participants" (interview wave 1, respondent 175, 
answer 51).
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Both determinants in this dimension are very strong. Willingness to implement is high 
among a�ected stakeholders, and nearly all actors report that their institution would co-
operate with others for implementation. We categorize the Commitment dimension as a 
driver dimension for implementation in this case. �erefore, we �nd support for H3.

Table 4: Commitment Dimension Results

����‡��� ������ ��

�
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Government
Ministry and National Bodies

Regional School Administrations

5.0 (0.0)

4.3 (0.9)

100%

96%

VET Schools
Participating

Non-participating

4.8 (0.5)

3.7 (1.1)

100%

88%

Companies
Participating

Non-participating

4.8 (0.5)

3.5 (1.1)

100%

88%

Chambers of Commerce
National Chamber

Regional Chambers

4.8 (0.4)

5.0 (0.2)

100%

100%

International/Donors All 4.8 (0.4) 100%

Organized Labor Trade unions 3.3 (1.4) -

Mean 4.5 (0.9) 99%

Note: �is table displays the average values (political will) or the agreement percentage (cooperation) for the two 
key determinants in the dimension "Commitment" by respondent category. 
*All answers are scored on a �ve-point Likert scale where one means "not at all" and �ve means "very much." �e 
numbers in brackets are the corresponding standard deviations. 
**All answers are on a yes/no scale, whereby 100% indicates having only yes-answers and 0% having only noanswers.

Œ• � �����
��

�e interviews asked speci�cally about each of the three key resource types in the Capacity 
dimension: Personnel, �nances, and information. Table 5 shows results by resource type and 
actor. Overall, interviewees reported that they had most of the resources they needed to im-
plement, with personnel at 4.2 on a �ve-point Likert scale, �nances at 3.6, and information at 
4.3. Based on two standard deviations, no resource score was signi�cantly di�erent from fully 
adequate (�ve points) and all are signi�cantly di�erent from completely inadequate (one point).

Under personnel, regional Chamber of Commerce o�ces and the participating schools and 
companies were better resourced than most, and the Ministry and National Bodies reported a 
lack of personnel along with the Regional School Administrations. Finances scored the  lowest 
overall, with the Regional School Administrations and non-participating schools feeling the 
least �nancially prepared. Participating companies reported the highest �nancial resources. 
Finally, there was a top-down trend in information and research resources, with the govern-
ment and the national Chamber of Commerce reporting having more adequate evidence and 
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information than Regional School Administrations and non-participating companies. �e ex-
ceptions were participating schools and regional Chamber of Commerce, who reported higher-
than-average information resources. Based on two standard deviations, no actor's situation for 
personnel or information was signi�cantly di�erent from �ve and all were signi�cantly di�erent 
from one—all actors were roughly adequate for these two capacity dimensions. For �nances, 
the situation was the same except for Regional School Administrations whose two-standard-
deviation range fell below the maximum at the top and below the minimum at the bottom. 
�is actor was signi�cantly di�erent from adequate �nancial resources, but it was the only such 
deviation among all actor groups and all three resource types.

Table 5: Capacity Dimension Results

����‡��� ������ ��������
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Government
Ministry and National Bodies

Regional School Administrations

3.2 (1.3)

3.2 (1.2)

3.4 (1.2)

2.2 (1.5)

4.5 (0.8)

3.6 (1.0)

VET Schools
Participating

Non-participating

4.7 (0.6)

3.9 (1.0)

3.9 (1.1)

3.6 (1.1)

4.6 (0.8)

3.5 (1.2)

Companies
Participating

Non-participating

4.6 (0.7)

3.9 (1.0)

4.5 (0.6)

3.6 (1.1)

4.3 (0.9)

3.5 (1.2)

International/Donors All - - -

Organized Labor Trade unions - - -

Mean 4.2 (1.0) 3.6 (1.3) 4.3 (0.9)

Note: �is table displays the average values for the three key determinants in the dimension "Capacity" by respondent 
category. All answers are scored on a �ve-point Likert scale where one means "not at all su�cient" and �ve means "we 
have enough". �e numbers in brackets are the corresponding standard deviations.

Some qualitative responses indicated more complexity. Although resources were generally 
adequate in the government, one respondent stated that "We don't have enough employees 
so we are overloaded by tasks" (interview wave 1, respondent 84, answer 43). Regional School 
Administrations, who had the lowest scores, reported planning to hire a new person for im-
plementation, stating "We have a lot of other duties" (interview wave 1, respondent 72, answer 
43). More speci�cally, one Regional School Administration stated that "We have information 
but we don't have materials" (interview wave 1, respondent 66, answer 47).

Qualitatively—although not quantitatively—di�erent regional branches of the Chamber 
of Commerce stated very di�erent resource levels. While one region stated, "[National Cham-
ber of Commerce] sta� provides all necessary information and materials" (interview wave 1, 
respondent 169, answer 47), another contradicted, "Training through work is a new system 
so there is not enough distribution of material, but constant work, information exchange, and 
promotion of the dual VET system" (interview wave 1, respondent 175, answer 47). �e Cham -
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ber of Commerce was a very important actor and was new to the system, so their having 
 su�cient resources was important.

Participating schools, participating companies and regional Chambers of Commerce had 
the highest overall capacity. However, even among these more prepared actors there was still 
some demand for further resources. One school leader stated that personnel was adequate, 
saying, "On particular pro�les yes, but on some pro�les existing teaching sta� need more sup-
port" (interview wave 1, respondent 12, answer 41). However, schools that already participated 
in dual VET were generally con�dent, like the respondent who simply asserts, "We have qua-
li�ed and motivated human resources" (interview wave 1, respondent 106, answer 41).

�e quantitative data indicates that capacity is generally close to su�cient in all three 
determinants of personnel, �nances, and information for stakeholders participating in the 
new law. Only Regional School Administrations lack capacity, and even then, only in the 
�nancial-resource category. However, the qualitative responses uncover some concerns and 
potential weak points. It is unclear whether the Capacity dimension is a barrier or support to 
implementation progress in this case. Out of an abundance of caution, we can neither reject 
nor �nd support for H4.

Œ•Œ��

����

�e key determinants in the Clients dimension are employers, intermediaries, and educa-
tors. �e interview data includes questions for each actor group on their own motivation to 
participate—covered under commitment—as well as a question asking each actor to report 
whether the others are willing to implement the law. We aggregate actor groups into the three 
determinant categories. Educators are represented by schools (both participating and not), 
the government, and Regional School Administrations. Participating and non-participating 
companies go into the "employers" category. Finally, the Chamber of Commerce, regional 
Chamber of Commerce o�ces, and international donors are intermediaries. We leave out 
trade unions because they fall under their own minor determinant in the original frame-
work. Table 6 shows self-reported and peer-reported engagement by aggregated group.



210 Implementation in Serbian VET

Table 6: Clients Dimension Results
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Educators  
(Government, Regional School Administrations, VET Schools)

4.4 (0.9) 4.5 (0.7)

Employers  
(Companies)

4.3 (1.0) 3.6 (1.0)

Intermediaries  
(National Chamber of Commerce, Regional Chamber of  
Commerce; International Donors)*

4.9 (0.3) 4.5 (0.8)

Mean 4.5 (0.8) 4.3 (0.7)

Note: �is table displays the average values for the two key determinants in the dimension "Clients" by re-
spondent category. All answers are scored on a �ve-point Likert scale where one means "not at all wil-
ling" and �ve means "very willing." �e numbers in brackets are the corresponding standard deviations. 
*International donors are not included in the peer-reported engagement scores, and trade unions are not included 
because they have a (non-key) dimension.

In self-reported engagement, the overall average was 4.5 out of a �ve-point Likert scale, indicating 
strong engagement. Intermediaries have the highest self-reported engagement, at 4.9. No group's 
score was signi�cantly di�erent from �ve points and all were signi�cantly di�erent from one. 
Government and intermediary respondents explained their high engagement by stating that they 
were required to enact the new law, with comments like "[we participate] because it is in the scope 
of our work" (interview wave 2, respondent 26, answer 52). Employers were not similarly required, 
and their motivations were more diverse (e.g., "We need the competent employees" (interview wave 2, 
respondent 85, answer 52), "to support the local community" (interview wave 2, respondent 81, answer 
52), "to in�uence the development of young people").

Peer-reported engagement was also strong, at 4.3 points. Employers had lower peer-reported 
engagement (3.6), but were signi�cantly di�erent from one point and not di�erent from �ve. �e 
other two groups were considered highly engaged by their peers (4.5 for both) and were also not 
signi�cantly di�erent from �ve points and signi�cantly di�erent from one point. One comment 
highlights these public-private di�erences: "�e state/government is willing to support dual education 
and this is positive, but the way decisions are made…causes resentment among other actors, especially 
teachers and unions" (interview wave 2, respondent 37, answer 90). Even if all scores and two-stan-
dard-deviation ranges were high enough to indicate general commitment, the di�erences in level 
may create friction.

Because the average score and all component scores were not signi�cantly di�erent from maxi-
mum engagement and were signi�cantly di�erent from minimal engagement, we categorize the Cli-
ents dimension as a driver dimension for implementation in this case. �is indicates support for H5.
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it may be that instead of some speci�c factor being necessary or su�cient, implementation 
progress requires some threshold quantity of dimensions or determinants. �e evidence pre-
sented here could show that implementation can proceed if only one dimension is a barrier, 
as long as two or more are drivers, or as long as the median dimension is at least neutral.

Despite that fact that not all dimensions are success factors, implementation is progres-
sing in this case. �erefore, we �nd that all dimensions are not necessary for implementation 
progress, nor are all determinants. As a result, we reject H6.  

�e discussion section turns from the speci�c hypotheses to the overarching question 
of why some implementation e�orts in VET succeed and others do not, and whether this 
framework helps answer that question.

”� •
�����
��

�e ultimate goal of this research agenda is to understand why some e�orts at education policy 
implementation progress while others do not. Other research is focused on the nature of imple-
mentation and what it means to successfully implement a policy, but we do not take up those 
issues. Instead, we focus on the factors related to progress or lack thereof. In this discussion, we 
consider how case-speci�c features may play a role in implementation progress, identify some 
of the ways dimensions and determinants might relate to one another, and relate our �ndings 
to the broader context and literature of education policy implementation. 

A single empirical case is limited by de�nition, and some condition of this case may be part 
of the su�cient conditions for its implementation progress. �e reform discussed here is a 
top-down formal process that started with a law. We observe the impact of this in the interview 
data, when respondents state things like "We have to – it is in our job description to implement 
MoESTD decisions" (interview wave 1, respondent 69, answer 51). �erefore, it may be that the 
implementation drivers in this case are commitment, clients, and a top-down reform, and a 
bottom-up reform would have a completely di�erent con�guration like requiring every dimen-
sion or su�ciency from just one unrelated to commitment and clients. 

Even if commitment and clients are indeed su�cient for implementation progress across ca-
ses, the implications of that �nding vary signi�cantly by case. For example, a bottom-up reform 
cannot use legal obligation to proceed, so would need to develop relationships with speci�c 
actors and engender commitment through di�erent—and probably more time-consuming—
means. A case implementing VET for the �rst time may lack the intermediaries that play a key 
role in the Clients dimension, so that project may have to build intermediaries �rst and then 
engage with them.

�at challenge raises the as-yet-unanswered question of how determinants and dimensi-
ons relate to each other. �e ideal endpoint of research like this would be a weighted frame-
work of dimensions and key determinants that can serve as a guide for improving the chan-
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ces of implementation progress. At this point, however, it is not clear how items interact. 
�ere may be a weighting scheme that can show which items are more and less important, 
but the solution may also be a con�gurational approach that provides implementers with a 
few possible ways to combine items and reach their goals. �is study takes a more con�gu-
rational approach—focusing on su�ciency and necessity—but the real mechanism could be 
more additive.

Empirical research in the broader �eld of education policy implementation has already 
highlighted similar determinants to the ones we use here. For example, Morris and Scott (2003) 
identify inertia, cynicism, lack of coordination, and low capacity as barriers in Hong Kong. In 
the Philippines, communication gaps, a convoluted network of linkages, weak coordination, 
and low accountability lead to corruption and failed implementation (Reyes, 2009). Time pres-
sure, top-down reform, lack of �nancial and human resources, and poor management have all 
been barriers in the UK (Baird & Lee-Kelley, 2009)

Other implementation factors are more complex, or even positive. Little (2011) characte-
rizes political will as a double-edged sword following her analysis of a reform in Sri Lanka. 
Reeves and Drew (2012) point out the dynamic nature of policy implementation, highlighting 
successive recontextualizations from political will to policy plan, then plan to practical action, 
and �nally from action to dissemination. In a relatively rare example of a case study recounting 
successful policy implementation in education, Salazar-Morales (2018) credits the improve-
ment of Peru's Ministry of Education to successful long-term planning and political consensus, 
among other factors. Bolli et al. (2020), applying the same framework for the upscaling of a dual 
VET program in Nepal, �nd that the dimensions Commitment, Capacity, Clients and Context 
are all drivers whereas Content is a barrier. �ese studies indicate that we can interpret our 
�ndings broadly across both contexts and education policy sub�elds. 

Overall, our �ndings reinforce that VET implementation is not necessarily a linear or clean 
process. Even in a case where progress is being made in a measurable way, there have been 
hurdles, disagreements, and amendments along the way. Despite that, though, implementation 
of the new program continues. Our challenge as researchers is to �nd a framework or theory 
that can li� the key elements of this implementation process out of its context, disentangling 
what is context- or project-speci�c from the consistent patterns that might apply generally. By 
focusing on how the progress of this project's implementation �ts into an empirical framework, 
we do lose some of the rich detail on what makes this process special. However, we do that to 
gain broader insight into the features that might make this project common. 
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In our policy implementation case, we �nd that this project’s content is a barrier to imple-
mentation, its capacity is unclear, and context, commitment, and clients are driver dimen-
sions. Given that implementation is progressing as of this writing, this indicates that not all 
dimensions are necessary for implementation progress, and that some or some combination 
of dimensions or determinants is su�cient. �e case further develops intriguing possibilities 
that dimensions and determinants vary in their importance for implementation progress, 
that some threshold proportion of enabling factors is su�cient, and that context-speci�c 
factors may also be part of the con�guration driving implementation. 

Implementing policy changes is a crucial step on the progression from evidence-based 
policy design to improved outcomes. Existing frameworks and checklists are largely untes-
ted, limiting their utility for both theory and practice. �is study tests one framework of key 
implementation determinants. Although the determinants we analyze are VET-speci�c and 
our determinant-level �ndings apply mainly to VET, the dimensions we investigate apply to 
policy implementation in general. �erefore, our �ndings and method are applicable in all 
types of education policy implementation. 

�is study makes three main contributions to the literature. First, we �nd that we can 
begin to quantify a reform's implementation factors, and this process shows great promise 
for cross-case comparison and possibly even operationalization into a measurement tool. 
Second, we �nd initial evidence for the success of even imperfect implementation proces-
ses—implementation can proceed even if some determinants or dimensions are not success 
factors. In this case, most of the key determinants are success factors, but we cannot draw 
any conclusions about the threshold. Finally, we develop some potential explanations—to be 
further examined in future research—for how the determinants of education policy imple-
mentation may interact, combine, or con�gure to drive implementation progress. 

�e main limitations of this study are its simpli�ed application of the framework, its 
non-causal nature, and its single-case scope. We begin testing the framework at the dimen-
sion level using only the key determinants. �e framework includes other, less-important 
determinants that we do not assess, and further studies designed to examine those would 
make important contributions. Another interesting avenue for further research is the relative 
weighting of key determinants and dimensions, which we do not address. �e analyses we 
present use a relatively large interview dataset with both qualitative and quantitative data, 
but they are descriptive, not causal. If there is social desirability bias it would overestimate 
the dimensions' contribution to implementation, meaning that even less is required for the 
implementation to progress. Finally, we report results by stakeholder group, treating every 
group equally and every interviewee within the group equally, but this gives more weight to 
individuals in smaller groups (e.g., the government) and less to those in larger groups (e.g., 
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�rms). �e sample represents each group, and in doing so requires more responses from 
larger and more diverse groups. 

Like all case study research, we describe only one case. While this case is a useful starting 
point, further work replicating this approach should investigate implementation processes 
with di�erent structures, but the Serbian case is a very useful starting point. Further research 
and additional cases of both ongoing and historical reforms can �ll in the gaps and begin to 
establish patterns. �e value of this study lies in replication and we look to future research 
to determine whether individual determinants or dimensions are necessary, su�cient, or 
correlated with implementation progress. We will continue to follow this case to determine 
whether eventual implementation outcomes follow a similar pattern to progress during the 
implementation phase.
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��������� To better prepare young people for the increasingly complex world of work in the 
global knowledge economy, apprenticeships are receiving renewed attention in countries 
without a strong history of vocational education. One of the strategies to promote and mo-
dernize apprenticeships in these countries is to o�er apprenticeships integrated into degree 
programs, known as degree apprenticeships at the tertiary level. However, little research has 
been done to explore this new degree pathway. �e purpose of this study is to explore the 
rationales and recent development of degree apprenticeships in the U.S. and to present a 
conceptual framework for designing and delivering such programs.  

���������� �rough an extensive literature review, this study examines the underlying justi-
�cations for the integration of apprenticeships into degree programs. Subsequently, it delves 
into the current progress of degree apprenticeships in the U.S., substantiating the rationales. 
Finally, it explores multiple facets of degree apprenticeships, o�ering a conceptual frame-
work for higher education institutions to consider when implementing such programs.

���
�����  �is study discusses two rationales for degree apprenticeships. First, they ena-
ble permeability of vocational education credentials, one of the features of a robust 
 apprenticeship system. Second, they also equip higher education institutions to e�ectively 
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prepare young people for work in response to globalization. For these reasons, recently, 
community colleges, the primary vocational education providers in the U.S., have actively 
been implementing apprenticeships within degree programs.  �is study also outlines four 
interconnected dimensions of apprenticeships - occupational, pedagogical, relational, and 
aligned – as a conceptual framework for implementing degree apprenticeships. 

����
������  By providing a useful context and framework for degree apprenticeships, this 
study contributes to the growing body of research on apprenticeships and provides a foun-
dation for on-going research to advance the theory and practice concerning degree appren-
ticeships. Future studies can explore the process of implementing degree apprenticeships 
using the suggested framework and develop strategies to further modernize apprenticeships 
based upon this study. 

	�����
��  Vocational Education and Training, VET, VET Modernization, Degree 
 Apprenticeships, Community Colleges, Permeability, Globalization

�� �����
�������

Driven by the forces of globalization and technology innovation, the 21st-century work-
place has become much more complex (CEDEFOP, 2018). To better equip young people 
in transition from school to work, apprenticeships, a�er relative neglect in many countries, 
are receiving renewed interest as an e�ective way of preparing young people for work and 
serving the economy (Browning & Nickoli, 2017; Organisation for Economic Co-operation 
and Development [OECD], 2018). In the U.S., the Departments of Labor, Commerce and 
Education signed a Joint Declaration of Intent with the Swiss Federal Department of Econo-
mic A�airs, Education, and Research in 2015 to collaborate on the development of modern 
 apprenticeships. �e Intent supported exchange of information and practices regarding orga-
nizing education and training systems (State Secretariat for Education, Research and Innova-
tion [SERI], n.d.) as well as collaboration with the business sector, facilitating the creation of 
apprenticeships in the U.S. by Swiss companies (U.S. Mission Switzerland, 2015 July). Due to 
these recent e�orts, the number of new apprentices has grown by 64% in 2021 compared to 
2012, and more than 14,700 new apprenticeship programs were created in the last �ve years. 
�ese new programs are increasingly designed for modern occupations (U.S. Department 
of Labor, 2021). While apprentices in the U.S. currently make up only about 0.2% of the la-
bor force, which is 10 times less than the rates of about 2.5 – 3.0% in countries with strong 
 apprenticeship, such as Switzerland and Germany (Lerman, 2019), the recent legislative sup-
port and growth of apprenticeships clearly demonstrate both public and private interest in 
further establishing apprenticeships. 
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While traditionally apprenticeships provided training for a narrow set of technical skills, 
o�en in manual or low-skilled occupations, countries with strong apprenticeship tradition 
have expanded apprenticeships to accommodate the needs of the modern economy, o�e-
ring them in a broader range of occupational categories (Klor De Alva & Schneider, 2018). 
In  these countries, such as Germany and Switzerland, a dual apprenticeship that combines 
learning in the workplace and in the school (Berhard & Graf, 2022) is an essential part of 
the overall education system, supporting youth employment and the strong economy (Ho�-
man, 2015). However, a robust dual system cannot be simply transferred from one context 
to another (Barabasch et al., 2009; Euler, 2013; Gonon, 2014; Stockmann, 2014). Apprenti-
ceships involve various stakeholders, such as the state, employers, labor market institutions, 
and training organizations. To establish apprenticeships as a recognized vocational education 
pathway, all stakeholders' needs should be met in dynamic social, cultural, and economic 
contexts (Fuller & Unwin, 2012), which requires complex institutional arrangements. For 
these reasons,  apprenticeship models vary in di�erent contexts, and each country should 
identify an approach that is appealing to both employers and learners (Valiente & Scandurra, 
2017) based on the understanding of a strong dual system.

One of the common strategies to promote and modernize apprenticeships in countries 
without a rich culture of vocational education is by creating them within modern occupa-
tions and integrating them into higher education by o�ering degree apprenticeships (DAs). 
For example, in the U.S., a growing number of community colleges have been integrating 
apprenticeships into their degree programs. �ese two-year institutions are a unique part of 
U.S. postsecondary education system, o�ering associate degrees and short-term vocational 
programs. As of 2022, there are 1,043 community colleges across the U.S., providing broad 
access to higher education (American Association of Community Colleges, 2022). Over the 
past three years, more than one hundred community colleges have joined the Expanding 
Community College Apprenticeships (ECCA) initiative to o�er apprenticeships in both mo-
dern and traditional occupations, such as construction, advanced manufacturing, health-
care, information technology, �nance and business, and energy (American Association of 
Community Colleges, 2021). Some 4-year universities also o�er degree apprenticeships lea-
ding to a bachelor's or even a master's degree (Alabama A&M University, 2021 September). 
Besides the U.S., the U.K. government launched Degree and Higher Level Apprenticeships 
(D&HLAs) in 2014 to revive and modernize apprenticeships as a means of improving the 
country's skill. Since then, DAs have been growing quickly. 26% apprenticeship programs 
that started in 2019/20 in the U.K. were degree apprenticeships, an increase of 7% compared 
to 2018/19 (Hubble & Bolton, 2019). South Korea, a country extremely focused on academics 
with the highest rate of college enrollment in the world (McNeill, 2011), has also been strate-
gically implementing various forms of DAs since 2014 to better prepare college students for 
the world of work (Ahn, 2019).
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While more countries are adopting DAs, little research has been done to explore DAs as 
a strategy for modernizing and institutionalizing apprenticeships, especially in countries 
 without a strong apprenticeship history. �is study explores the rationales, current develop-
ment in the U.S., and a conceptual framework for designing and delivering such programs. 
�e aim is to raise awareness among scholars and policymakers about the recent movement 
to design strong career pathways through apprenticeships and lay down a foundation for 
future research. Based on a thorough narrative literature review (Gessler & Siemer, 2020), I 
�rst discuss rationales for DAs, followed by current development in the U.S. �en, a concep-
tual framework is presented for implementing DAs at higher education institutions. Finally, 
I conclude the study with recommendations for future research.

�� �����������
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�is section presents two rationales for why DAs can serve as an e�ective strategy to mo-
dernize apprenticeships. First, DAs enable the permeability of vocational education in the 
predominant education systems (Eichhorst et al., 2012; Renold & Caves, 2017). Second, DAs 
can equip higher education to e�ectively prepare young people for work in response to glo-
balization and technology innovation. �ese two rationales are further elaborated below. 

�•�� •���
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To establish an e�ective VET system, scholars (Renold & Caves, 2017; Renold, et al., 2018; 
Woessmann, 2008) suggest several crucial features need to be in place, such as a high level 
of linkage between education and employment sectors, good multilevel governance to co-
ordinate among various stakeholders, and quality vocational programs that meet national 
standards. In addition, quality VET programs should be integrated into the overall education 
system to enable permeability, which means that VET credentials are transferable vertically 
across di�erent levels of education, including tertiary education, and horizontally between 
the general education systems (Hamilton, 1994; Renold & Caves, 2017). In today's know-
ledge-based economy, higher education is regarded as a primary driver in advancing know-
ledge (Olssen & Peters, 2005). �erefore, permeability between VET and higher education is 
particularly crucial so that apprenticeships do not appear to be dead ends (Hamilton, 2020). 
Degree apprenticeships enable permeability in their design, strategically establishing appren-
ticeships without hindering the pursuit of higher education.  

According to Bernhard (2019), the concept of institutional permeability is categorized 
into four dimensions: (1) Access, (2) recognition and validation, (3) organizational linkages, 
and (4) institutional support structures to meet the diverse needs of learners. Access to edu-
cation is the �rst dimension that most people think of when considering permeability. Access 



224 New Higher Education Model: Degree Apprenticeships

could be granted without limitation for a maximum level of permeability or based upon pre-
determined conditions. Recognition and validation of prior learning, as the second dimen-
sion, is under the premise that diverse educational paths can lead to similar competencies. 
�e third dimension, organizational linkages, indicates connection between vocational and 
academic education at the organization level. It also implies that di�erent types of education 
are integrated into one educational program or institution, as is the case with degree appren-
ticeships. �e fourth dimension pertains to the provision of institutional support structures 
that facilitate successful learning experience in permeable educational pathways. 

Overall, institutional permeability encompasses multiple dimensions, and various coun-
tries have implemented various measures to promote permeability in VET and higher edu-
cation, including German-speaking countries with a strong apprenticeship culture. For ex-
ample, when apprenticeships in Switzerland were increasingly perceived as a less ideal option 
since VET diplomas did not grant access to higher education, Universities of Applied Scien-
ces (UAS) were established in 1990s. �is created a path for VET diploma holders to pursue 
a professional baccalaureate (Meyer, 2009). In Germany, dual study programs emerged in the 
1970s to combine university studies and work-based learning, and have become a prominent 
educational choice in the past ��een years, blurring the boundaries between vocational and 
higher education (Ertl, 2020). In addition, some dual VET programs at the secondary level 
integrate the Abitur, a general higher education entrance quali�cation, o�ering double qua-
li�cations (Bernhard & Graf, 2022).

In the U.S., apprenticeships traditionally existed within a limited set of occupations, such 
as construction trades, primarily recruiting adult workers with very little linkage to secon-
dary schools and colleges, which made apprenticeships invisible to policymakers (Lerman, 
2013). For these reasons, the lack of permeability in U.S. apprenticeships has been pointed 
to as one of the culprits for the less than desirable status of such programs (Hamilton, 2020; 
Lerman, 2013). From this perspective, the current apprenticeship movement among com-
munity colleges has a higher chance of success due to its intentionality to include higher edu-
cation institutions as apprenticeship providers (Hamilton, 2020). Recent federal grants, such 
as Scaling Apprenticeship through Sector-Based Strategies (U.S. Department of Labor, 2018) 
and Apprenticeships: Closing the Skills Gap (U.S. Department of Labor, 2019), also encourage 
higher education institutions to o�er apprenticeships within their degree programs.  

�•�� •�������������������������������������­
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Another rationale for DAs is that this nontraditional pathway can equip higher education 
institutions to e�ectively prepare young people for the globalized, knowledge economy. Glo-
balization and the rapid development of technology have profoundly changed how we live, 
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causing increasing complexity in the world of work for young people to navigate (Jensen & 
Arnett, 2012; Larson, 2011; OECD, 2017). �e global economy is now marked by the closely 
related trends of automation, digitalization, and roboti�cation (CEDEFOP, 2018), which re-
quires more skills and education to be successful in the workplace. To equip young people for 
the world of work, it is essential to provide right type of skills that enable them to successfully 
navigate an ever-evolving, technology-driven work environment (OECD, 2017).  

While the role of education in response to globalization is a critical area of debate, in 
the global neoliberal era, employability is emphasized as one of the most important goals of 
education to equip individuals with economic productivity (Davies & Bansel, 2007; Hastings, 
2019). For that, higher education is regarded as the primary player to advance the knowledge 
economy. As a result, the expansion of higher education has been in the interest of both de-
veloping and developed countries, and higher education has shi�ed from an elite to a mass 
system, especially in developed countries (Olssen & Peters, 2005), with an increasing em-
phasis on vocationalism and professionalism (Cheng et al., 2022; Department for Business, 
Innovation, and Skills, 2016; Sin & Neave, 2016).

For example, the Obama administration set the goal of leading the world in college com-
pletion by raising the U.S. college graduation rate among 25- to 34-year-olds to 60% by 2020 
(Kelderman, 2020 January). Along with that, the administration pushed states to raise gra-
duation standards in high schools by adopting Common Core academic standards, a curri-
culum initiative to increase the rigor of high school courses to prepare students for college 
and career. As a result, schools' performances are o�en judged by academic test results and 
whether or not students enroll in college (Lerman, 2013). 

However, a mere expansion of higher education does not lead to career preparedness.  
According to recent surveys (Hart Research Associates, 2015; Society for Human Resource 
Management [SHRM], 2019), U.S. employers generally �nd it di�cult to hire suitable can-
didates with the right so� and technical skills. Written and oral communication, teamwork, 
ethical decision-making, critical thinking, and the ability to apply knowledge in real-world 
settings are the most highly valued skills when hiring recent college graduates. While emplo-
yers who participated in the survey rated the recent graduates' readiness with these skills as 
low, interestingly college students rated themselves notably higher in these areas, indicating 
a discrepancy between students' and employers' perspectives. Employers also highly valued 
applied learning experiences to improve job readiness and believed that it was important 
for higher education institutions to ensure such experiences through internships and com-
munity-based projects with people from diverse backgrounds. However, only 14% of the 
employers thought college graduates were equipped with such experiences (Hart Research 
Associates, 2015). Overall, employers felt that higher education has done little to help address 
the skills shortage (SHRM, 2019), which is disheartening considering the all-out e�orts in 
the U.S. to expand higher education and the rising amount of student debt that has resulted. 
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DAs can e�ectively address the lack of job preparedness among recent college graduates. �is 
learn-and-earn degree pathway enables student apprentices to acquire valuable real-world 
work experience and receive at least an apprentice's minimum income while pursuing the 
aspiration for college education (Mulkeen et al., 2019; Universities UK, 2016). DAs especially 
appeal to nontraditional students, such as job changers and those from underrepresented 
populations, allowing them to reach social mobility goals (Universities UK, 2017). For higher 
education institutions (HEIs), DAs facilitate collaborations with employers, strengthening 
existing relationships with them. Implementing DAs can also provide a new income stream 
for HEIs since such programs are o�en supported by national funding (Universities UK, 
2016; Voeller, 2022). 

Given these rationales discussed so far, countries without a strong apprenticeship history 
are strategically implementing various forms of DAs to better equip young people for the 
world of work. �e following section highlights recent development of DAs in the U.S.

ƒ� ��������
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Apprenticeships were formally established in the U.S. with the passage of the National App-
renticeship Act in 1937 (Klor De Alva & Schneider, 2018). �is act formulated a set of stan-
dards for registered apprenticeships regulated by the Department of Labor (U.S. Department 
of Labor, n.d.-a). However, this registered apprenticeship system, with little linkage to the 
formal education system, has never been fully established as a viable educational path (Ler-
man, 2013). Rather, apprenticeship programs have been dominated by construction trades 
and unions, held in low esteem as secondary options for low-performing high school stu-
dents. 

In the late 1980s and early 1990s, new initiatives were implemented to sponsor a variety of 
work-based learning programs at schools (Hamilton, 2020). �ese e�orts developed amidst 
dissatisfaction with the nation’s education system and a call for a radical change to  improve 
school-to-work preparation to better compete with emerging economic powers, such as Ger-
many and Japan. �is movement culminated in the passage of the School-to-Work Oppor-
tunities Act (STWOA) by the Clinton administration in 1994. At that time, youth apprenti-
ceships implemented at the secondary level received special attention as the most intensive 
form of work-based learning. However, unions generally opposed youth apprenticeships in 
fear of losing control over registered apprenticeship programs. Some were concerned about 
forcing youth to start careers too early (Lerman, 2013). 

In addition, strong opposition was generated by apprenticeships presented as a non-col-
lege alternative for those who did not thrive at school (Hamilton, 2020). During the last 
several decades, there has been a strong emphasis on restoring U.S. leadership in college 
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 completion, which has, in turn, raised the rigor of high school courses to prepare students 
for college (Lerman, 2013). Several scholars (Hamilton, 2020; Ho�man, 2011; Lerman, 2013) 
point to this "college-for-all" mentality in the U.S. as one of the key barriers that shi�ed at-
tention away from the school-to-work transition. Youth apprenticeships were perceived as 
less prestigious compared to pursuing higher education, and the school-to-work movement 
faded. 

However, recently, apprenticeships have re-emerged as an e�ective learning pathway, par-
ticularly for middle-skilled jobs in the U.S., receiving widespread bipartisan support (Brow-
ning & Nickoli, 2017; Klor De Alva & Schneider, 2018). Especially, community colleges are 
actively leading in the move to implement apprenticeships within degree programs (Brow-
ning & Nickoli, 2017). Community colleges, traditionally known as junior or technical col-
leges, are a unique and important part of the U.S. postsecondary education system. With 
their open admissions policies, these two-year institutions provide broad access to higher 
education and ful�ll various missions. �ey prepare students for four-year universities, o�er 
remedial/development education for underrepresented populations, and serve as the prima-
ry career and technical education (CTE) providers in the U.S. by providing short- and long-
term, mainly school-based, vocational programs (Baime & Baum, 2016; Baker III, 1994). 

Given their established role as the vocational education provider in the U.S., communi-
ty colleges are natural partners in advancing apprenticeships (Browning & Nickoli, 2017; 
Hamilton, 2020). Consequently, there has been a surge in the number of community colle-
ges implementing registered apprenticeships in both traditional and modern occupations 
(American Association of Community Colleges, n.d). One notable example is Apprentice-
ship Carolina, a division of the South Carolina Technical College System that o�ers statewide 
apprenticeship programs. Launched in 2007 by the state, Apprenticeship Carolina sought 
to expand apprenticeships as part of the state's workforce development e�orts. To do so, it 
 recognized the importance of including continued educational opportunities through app-
renticeships, and for that reason, the SC Technical College System was recommended as the 
best central organization for promoting apprenticeships in the state. One of the main stra-
tegies for this initiative was to enhance the capacity of the state's 16 technical colleges to be-
come providers for in-class instruction for registered apprenticeships (Stieritz, 2009).  �ese 
e�orts also resulted in the approval of an employer tax credit worth $1,000 per  apprentice. 
Although not a decisive factor for employers, it has served as a helpful incentive for them to 
consider sponsoring apprenticeships (Lerman, 2013). Due to the state-wide e�orts, appren-
ticeship opportunities increased signi�cantly in South Carolina from 415 registered in 2006 
to 2,946 in 2016 (Kuehn, 2017).

Apprenticeships at community colleges o�er a pathway to earning a two-year associate 
degree, which can be transferred towards a bachelor's degrees. When an apprenticeship leads 
to a degree, the "con�ict with the college-for-all ethos dissipates. College is not just a future 
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prospect for apprentices; they are enrolled now" (Hamilton, 2020, p. 119). �e current de-
velopment of DAs in the U.S. demonstrates that it is possible for countries without a strong 
recent history of apprenticeships to grow apprenticeships through strong government sup-
port, national funding, and development e�orts, and DAs have been one of the key strategies 
to do so. 
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So far, this study has examined the rationales for DAs and substantiated them by presenting 
their recent development in the U.S. While DAs o�er unique opportunities for learners to 
learn and earn while pursuing a degree, implementing DAs can be challenging since this 
requires institutional changes and a high-level of coordination among various stakeholders, 
especially employers, to enable this nontraditional degree pathway. DAs require higher edu-
cation institutions (HEIs) to be �exible with program design and delivery to accommodate 
the needs of companies and working students (Martin et al., 2020). �is �nal section discus-
ses various aspects of DAs to provide a conceptual framework for HEIs to consider when 
designing and delivering such programs. 

 �e primary pedagogical premise of apprenticeships is based on a social model of lear-
ning. According to Lave and Wenger (1991), learning is a situated activity in which new 
members participate in communities of practice where old members pass down identities, 
knowledge, and skills. Apprenticeships situate young people in a community of practitioners 
which enables apprentices to learn through direct involvement in various work activities and 
guidance from their mentors. Later, Fuller and Unwin (1999) built on the original claim of 
the social model of learning and de�ned the following four interconnected dimensions as 
a broader context for apprenticeships: (1) Pedagogical (i.e., how learning is organized and 
delivered at the workplace and during in-class instruction), (2) occupational (i.e., how ap-
prentices are initiated and plugged into a speci�c or broader occupational community), (3) 
locational (i.e., how employers' relationships with the community in which they are located 
enable apprentices to become part of the wider community), and (4) social (i.e., how the 
perceived success of the employer a�ects the community's perception of apprenticeships and 
how the local community regards apprenticeships as an important means for the school-to-
work transition for young people).  

While this framework situates apprentices in a broad sociocultural context, this study is 
more concerned with a conceptual framework that can be applied to the design and delivery 
of apprenticeships. For this, I synthesize Fuller and Unwin's (1999) framework with primary 
features of work-based learning (WBL) to present a conceptual framework for DA design 
and delivery. Broadly de�ned, WBL refers to learning and knowledge acquired in a work-
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place (Basit et al., 2015). �is de�nition includes work-like activities, such as �eld trips to 
workplaces, job shadowing, and service learning. �is study, however, chooses a narrower 
de�nition – WBL "occurs in places where the principal activity is producing goods and ser-
vices" (Hamilton, 2020, p. 61); requires direct and systematic input from employers and/or 
community (Darche et al., 2009); and involves a tripartite relationship between the education 
institution, the employer, and the learner (Basit et al., 2015). Based on this de�nition, appren-
ticeship is the most formal, intensive, and, indeed, ambitious form of work-based learning 
(Bailey et al., 2004; Hamilton, 2020). To ensure a quality learning experience, apprenticeships 
should include the following four interconnected features, distilled from the work of several 
scholars (Bailey et al., 2004; Darche et al., 2009; Fuller & Unwin, 1999; Hamilton, 1990) – oc-
cupational, pedagogical, relational, and aligned.

†•�� ‹����������
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�e �rst dimension is occupational. Apprentices must engage in the workplace (Darche et al., 
2009; RTI International, n.d.) and they should be given meaningful responsibilities and be 
initiated into a speci�c or broader occupational community of shared knowledge, skills, va-
lues, customs, and habits, o�en leading to certi�cation(s) (Bailey et al., 2004; Fuller & Unwin, 
1999; Hamilton, 1990).

Apprenticeships do not exist without employers who want to hire apprentices. However, 
company recruitment is a common and constant challenge in o�ering apprenticeships, espe-
cially in countries without a strong apprenticeship history. A typical hiring strategy for com-
panies in these countries is to select a candidate already equipped with the necessary skills, 
or in the case of companies with more resources, conduct their own short-term on-the-job 
training. However, apprenticeships require a paradigm shi� in which companies become di-
rectly involved in long-term training to develop a talent to meet their human resource needs 
(Choi & Hong, 2014). 

To support engagement of employers in the U.S., various intermediary organizations have 
emerged. Nonpro�ts, private training companies, and industry organizations are among tho-
se facilitating connections between stakeholders to create and operate apprenticeship pro-
grams (Katz & Elliott, 2020). Community colleges frequently serve as intermediaries as well, 
by combining degree programs with apprenticeships. �ey convince employers to join ap-
prenticeships, manage the relevant paperwork to make it easy for them to hire apprentices, 
match companies with apprentices, and deliver the classroom component of an apprentice-
ship (Bewick & Craig, n.d.; U.S. Department of Labor, n.d.-b; Voeller, 2022). Indeed, inter-
mediaries are signi�cant contributors to the growth of apprenticeships, especially in coun-
tries without a strong history of such programs to connect various stakeholders with di�erent 
interests (Bewick & Craig, n.d.). 
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�e second dimension is pedagogical. Learning should be planned and delivered to impart 

vocational knowledge and skills (Fuller & Unwin, 1999). Common instructional strategies 

for WBL include learning by practice, feedback, discussions, modeling, hands-on projects, 

and direct teaching (Lucas et al., 2012). WBL also includes assessments that facilitate critical 

re�ection and evaluate vocational pro�ciency. Critical re�ection provides an opportunity for 

students to step back and connect what they are experiencing at the workplace with in-class 

instruction (Hamilton, 2020). It enables students to "justify and validate their claims for lear-

ning, by using a variety of evidence sources" (Brodie & Irving, 2007, p.15). Also, given the 

primary purpose of WBL as promoting the application of new knowledge and skills, assess-

ment should demonstrate vocational pro�ciency. Examples of WBL assessment may  include 

feedback from the employer, artifacts produced as part of learning, a re�ective journal/es-

say, or a combination of these items. Assessment needs to be clearly linked to the learning 

 outcomes and designed in an a�ordable, realistic way (Woolf & Yorke, 2010). 

In DAs, learning occurs both at the workplace and during in-class instruction. However, 

while schools function around pre-designed learning objectives and course schedules, the 

primary purpose of a workplace is to produce goods or services. For this reason, thoughtfully 

designed workplace learning to train apprentices cannot be taken for granted from employ-

ers with demanding day-to-day work activities. In a case study of implementing degree ap-

prenticeships at a community college (Voeller, 2022), the college exuded con�dence in their 

ability to provide relevant technical instruction, but participant companies varied in their 

readiness to o�er on-the-job training based on their resources and learning culture. To assist 

employers in delivering e�ective workplace learning, targeted training for apprentice super-

visors, supported through public policy or employer organizations, can be helpful, especially 

when they �rst o�er apprenticeships in partnership with universities (OECD, 2018). 
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�ird, relationships between young people and adults should be fostered through mentoring. 

Hamilton and Hamilton (2002) argue that workplaces are "especially appropriate and pow-

erful settings for mentoring" (p. 79). Mentors not only help apprentices apply their technical 

skills in the workplace, but also coach them in how to e�ectively communicate and work with 

others in a professional work environment (Hamilton, 1990; Hamilton & Hamilton, 1997; 

Helper et al., 2016). Additionally, mentors provide general career and education guidance, 

personal and professional growth, and a caring, emotional connection (RTI International, 

n.d.). 
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Guidance from mentors is achieved through demonstration, instruction, asking re�ective 
questions, providing constructive feedback, and engaging with their apprentices in joint pro-
blem solving throughout the program (Hamilton et al, 2021). Apprentices are sometimes 
assigned to a single mentor for their entire apprenticeship while some might rotate through 
multiple departments, thereby working with multiple mentors. Over an extended period of 
time, the mentor and the apprentice o�en form a special bond coming from their mutual 
commitment (Hamilton & Hamilton, 2002), which may last well beyond the apprenticeship.  

Despite the signi�cance of workplace mentoring, it cannot be assumed that employers 
have the necessary skills to e�ectively mentor apprentices in partnership with higher edu-
cation institutions (HEIs) (OECD, 2018), especially in countries without a strong tradition 
of apprenticeships. To address this, some more experienced HEIs have created short work-
shops and manuals to assist employers, particularly those who are new to apprenticeships. 
Additionally, some HEIs provide their own coaching/mentoring within the school to sup-
plement any potential gaps in workplace learning. �is is because apprentices are likely to 
have varying workplace mentoring experiences, depending on the readiness and resources of 
the employer (Rowe et al., 2017). Some community colleges are also taking steps to provide 
additional assistance, including workshops for employers and extra coaching for apprentices 
within the school to ensure successful mentoring experiences in DAs (Voeller, 2022).  

†•†� �
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Lastly, but certainly not least, classroom teaching should be connected to workplace lear-
ning so that learning activities at these two locations complement and reinforce each other 
(Haimson & Bellotti, 2001; Hamilton & Hamilton, 1997). Achieving this alignment requires 
ongoing, substantial commitment from schools and employers, and for that, a joint manage-
ment system between the schools and employers should be established (Darche et al., 2009).

School-work connectivity is a multidimensional, multilevel process (Aprea & Sappa, 
2015). Literature suggests that alignment should be established in three stages: (1) �e �rst 
stage is to identify in explicit terms what is supposed to be learned, such as the major duties, 
tasks, and task components of the occupation and align them with academic standards; (2) 
the next stage is to develop learning plans – the learning objectives, expectations, and time 
commitment for various activities – on which both the educational institution and the em-
ployer agree; (3) the last stage is to reinforce the alignment through joint management bet-
ween the educational institution and the employer (Darche et al., 2009). 

To achieve aligned learning experiences and facilitate joint management in DAs, it is 
crucial for the higher education institution and the company to determine what level of 
alignment to achieve, and establish ongoing communication channels and a set of practices 
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about best practices and challenges of implementing DAs. A future study can build upon 
this study to explore implementation of DAs in depth. In addition, it can also focus on how 
to strengthen an ecosystem to support DAs at the policy level. For example, this study high-
lights permeability as one of the features of a strong VET system. Future research can focus 
on other features, such as how to enhance collaboration between education and employment 
sectors and how to establish multilevel governance to create an integrated environment for 
DAs. More research and attention from the scholastic community will further advance the 
current growing movement for adopting apprenticeships in the U.S. and beyond through 
DAs, ultimately better supporting the transition of young people from school to work. 

•������…����•����
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��������� In the last few decades, the constant and exponential changes in the society's con-
sumption of information have increased the awareness of practitioners from the education 
and training �eld, on the need for training programs for the enhancement of critical thin-
king skills and media literacy among students from Initial Vocational Education and Trai-
ning (IVET) who are less exposed to intellectual trainings than their peers in traditional 
education pathways.

���������  With this impetus, the present paper reports the results of a mixed methods 
study evaluating a training program for such competences. Based on a cognitive psychology 
theoretical framework, the training program consisted in three main techniques through 
which trainers can work with students in the classroom. N= 35 trainers from �ve di�erent 
countries (i.e., Greece, Italy, Spain, Portugal, and the Netherlands) were instructed about 
the training techniques and implemented them in their training centres. �en, a total of  
N= 288 students among these countries were involved in the testing of the training, which 
took place on a duration average of 5 months. Mixed methods approach was used to eva-
luate the e�ectiveness and quality of the training. Notably, prospective statistical analysis 
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 evaluated the training's impact of the participating students and compared with a control 
group. Qualitative interviews examined the training's lived experience with a group of stu-
dents and trainers.

���
�����  �e quantitative and qualitative analysis of pre/post- measures of critical thinking 
skills and media literacy of the experimental group, and the comparison with the control 
group, indicate an increase in these competences and con�rm the e�cacy of the training 
intervention. 

�����
�����  �ese results inform about the usefulness of the training program cross-cultu-
rally and the feasibility of training strategies based on cognitive psychology. Moreover, the 
paper o�ers a methodological contribution thanks to the proposition of the mixed methods 
approach for training programs assessment.

	�����
��  Critical �inking Skills, Social Media, Educational Program, Qualitative 
 Research, Quantitative Research, VET, Vocational Education and Training

�� ������������

Given the constant and exponential changes of information and technology, scholars and 
practitioners have highlighted the imperative for �nding practices devoted to the promotion 
of critical thinking skills and media literacy in the context of Initial Vocational Education 
and Training (IVET) (Bolaños & Salinas, 2021; Candido et al., 2023; Fraillon et al., 2014; 
Hague & Payton 2011). �is emphasis stands in the context of IVET since intellectual disci-
plines and educational opportunities for critical engagement are less prominent (European 
 Commission, 2020; Perini et al., 2022; Riesmeyer et al., 2016; Tommasi et al., 2022). �e core 
part of the IVET is the focus on the application of technical and practical modules to prepare 
students for the labour market which reduces the occasion to foster intellectual opportunities 
(European Commission, 2020; Perini et al., 2022; Riesmeyer et al., 2016; Sartori et al., 2022; 
Tommasi et al., 2023). IVET teachers and trainers operate in the absence of formal ways of 
approaching such skills with unclear expectations about appropriate programs. 

Recent reviews of the scienti�c literature presented the lack of a consensus on the de�ni-
tion of critical thinking skills and media literacy and how to address these dimensions in the 
context of IVET (see Tommasi et al., 2023). �e absence of shared approaches and instituti-
onal guides leaves to the own responsibility of trainers, teachers, and Vocational Education 
and Training (VET) centres the promotion of such skills. Ultimately, the question on how 
IVET teachers and trainers can �nd a guide for educational actions to foster critical thinking 
skills and media literacy remains unanswered (European Commission, 2020;  Riesmeyer et 
al., 2016; Sartori et al., 2022; Tommasi et al., 2023).
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�e overreaching aim of the present study is to take into account this gap on how to promote 
critical thinking skills and media literacy in the context of IVET. To pursue this aim, the study 
used a mixed methods approach to evaluate and examine a novel designed program of trai-
ning for enhancing critical thinking skills and media literacy in IVET students. �e  designed 
program focused on training for supporting IVET students in behaving critically followed 
recent advance in cognitive psychology. It has been realized by the NERDVET project (�ink 
smart! Enhancing critical thinking skills and media literacy in VET, n.d.), an Erasmus+ KA3 
project co-funded by the European Commission, a cross-country project involving allied 
VET centres from Greece, Italy, Portugal, Spain, and �e Netherlands. �is project had the 
proposition of developing a novel educational program to support VET teaching sta� in in-
creasing critical thinking skills and media literacy of their students.

In more details, the NERDVET educational program bases on di�erent training tech-
niques and follows the cognitive psychology notion of self-nudging as a theoretical frame-
work. Applying a cognitive psychology approach, teachers and trainers implemented tech-
niques focused on (a) fostering the use of reliable sources, (b) reducing irrational beliefs 
and cognitive biases, and (c) proactive behaviours (Hertwig & Grüne-Yano�, 2017; Kenyon, 
2014; Noorani et al., 2019; Soll et al., 2014). According to the notion of self-nudging, teachers 
and trainers are active actors in fostering students' capacity to create a set of speci�c perso-
nal strategies to reach a target or to tailor their behaviour for a proactive purpose (�aler & 
Sunstein, 2008; Torma et al., 2018), e.g., using reliable sources, reducing the reference to irra-
tional beliefs, and being proactive in behaving critically in their daily life. Training programs 
based on self-nudging are meant to foster proactive commitment of individuals in the pro-
cessing of information, supporting the creation of speci�c individuals' strategies to critically 
evaluate information and adopt a speci�c behaviour (Sartori et al., 2022).

In the present paper, we begin presenting the designed actions of the NERDVET part-
nership and the training program. Five groups of teachers and trainers from �ve di�erent 
countries participating to the NERDVET project (Greece, Italy, Spain, Portugal, and �e 
Netherlands) worked together to test a set of techniques and practical exercises for enhan-
cing critical thinking skills and media literacy. Second, we continue reporting the number of 
participants involved in the training program, i.e., teachers and trainers, and students of each 
involved country of the project. Here, we present the mixed methods approach, i.e., quan-
titative and qualitative approaches, used for examining the quality the programs. �ird, we 
report the results of our examinations. Prospective statistical analysis o�ers evidence of the 
e�cacy of the training in promoting the critical thinking skills and media literacy. Prospecti-
ve analysis of interviews o�ers indications of the experiences and perceptions of the training. 
We conclude discussing our results o�ering indications for theory and practice.
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In the present study, we evaluated a training program for supporting IVET students in beha-
ving critically. �e training program followed recent advance in cognitive psychology, and 
it has been realized by the NERDVET project. For the assessment of the e�ectiveness of the 
training, we used a mixed methods approach

���� ����������������

�e training program refers to a shared de�nition of critical thinking skills and media litera-
cy resulting from a cognitive psychology framework. �at is, critical thinking skills include:

"metacognitive competence concerning abilities of re�ection, analysis and questioning of infor-
mation resulting in proactive behaviour and citizenship. [...] media literacy as the equivalent of  
media information literacy, where the alphabet and language used are media content. Media  
literacy encompasses the knowledge and skills to think critically about media information through 
an understanding of media representations, structures and implications." (Tommasi et al., 2023; 
p. 16).

�us, approaching critical thinking and media literacy from a cognitive psychology perspec-
tive, focusing on how individuals analyse and understand information and concepts, inclu-
ding those coming from digital media, implies helping them creating connections between 
concepts, break down information and rebuild it with logical connections, as – in doing 
so – their understanding of that information/concept will increase. By transferring these 
concepts to the educational context, a range of training objectives are ultimately de�ned: 1) 
Supporting the use of procedures to detect misinformation; 2) Enhancing the awareness of 
cognitive biases; 3) Enhancing the individuals’ ability to develop personal strategies and pro-
cedures to process information objectively and behaving critically in a digital environment 
(Hertwig & Grüne-Yano�, 2017; Kenyon, 2014; Noorani et al., 2019; Soll et al., 2014). By 
coupling these cognitive aspects with the previously mentioned factors related to the deve-
lopment of critical thinking in IVET, the following three educational techniques have been 
at the core of the training program tested: (a) Debunking misinformation by using reliable 
sources; (b) Raising awareness on biases, irrational beliefs and heuristics; (c) Self-nudging 
(Sartori et al., 2022; �aler & Sunstein, 2008; Torma et al., 2018).

�e training program began with a train the trainer session with a training meant to teach 
the three techniques above presented to teachers and trainers. �is occurred in di�erent 
online sessions during which Francesco Tommasi and Andrea Ceschi taught teachers and 
trainers in an interactive modality. �en, participants of the train the trainer session develo-
ped a series of training strategies and then trained themselves in their use and application. In 
parallel to the rules set as common ground, trainers were still granted a degree of freedom to 
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decide how to transfer the contents of the training program to their students. Furthermore, 

the proposed exercises and strategies were adapted for the training program in each country, 

especially in terms of simpli�cation or the use of classroom content in a customised form. 

Some group of teachers and trainers have additionally found ways to thematically modify 

them to integrate them in the topics of the lessons. Moreover, other cases of teachers creating 

their own exercises, taking inspiration from the training techniques, or translating them in 

their national languages to foster e�cacy were registered. In addition, �ve video animations 

were available for teachers’ use. �ese video tutorials unanimously proved to be useful tools 

to expose topics and ideas for discussion, present visual stimuli to accompany the exercises, 

as well as to allow brainstorming and debate.

�en, the training programs for each country took place in a timeframe that ranged from 

three to seven months, average duration of �ve. Vocational education and training providers 

have been able to arrange their training phases by frequency and length of the training, ac-

cording to the needs of their students and to the trainers' work programmes. With respect to 

the participation of teachers and trainers, they volunteered to take part and to involve their 

students. 35 trainers (age range 24 to 50 years old) volunteered to take part in the training 

program and included N = 288 students (age range 15 to 31 years old) which were randomly 

identi�ed in each VET centre. Simultaneously, each vocational education and training pro-

vider established one control group, for a total of N = 173 learners, with the aim to compare 

the impact of the training on the experimental group (see Table 1).

With respect to the duration, the training program followed di�erent time frames ac-

cording to di�erences in terms of a) duration of the educational programs, b) national and 

regional holidays, and c) duration of the school year. Speci�cally, �e Netherlands IVET 

centre took three months (February – April 2022), in Greece took three months (March – 

May 2022), in Spain four months (March – June 2022), in Italy �ve months (February – June 

2022), and in Portugal seven months. 

Table 1: Descriptive Data of the Study Participants per Each Country

��
���� �������� ��

���� ����������

���

Greece 8 30 10

Italy 8 105 39

Portugal 6 82 73

Spain 6 30 7

�e Netherlands 7 33 23
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We used a mixed methods approach for purposes of (a) expansion (extending breadth and 
scope) to allow exploration of multiple levels of in�uence and (b) triangulation to assess 
the extent to which qualitative and quantitative �ndings corroborate each other (Caves & 
Oswald-Egg, 2023; Morse, 2016; Shorten & Smith, 2017). We used a quantitatively and qua-
litatively driven approach meant to supplement each other. Quantitative part was theoretical 
drive and so deductive. In this case, self-report measures (described below) have been used to 
assess pre/post- training program the level of critical thinking skills and media literacy. Data 
collected are then analysed in order to �nd evidence of signi�cant di�erences between two 
time points (time 1, pre-training vs time 2, post-training), and two groups (1 control group 
without training and 1 experimental group of people who participated in the program. Qua-
litative part was inductive as meant to examine the experiences and perceptions of teachers 
and trainers, and students who participated in the training program. Data collected are then 
analysed to explore the lived experience and �nd indications for the improvement of the 
training, as well as to expand the knowledge on the factors contributing to the enhancement 
of critical thinking skills and media literacy. Quantitative and qualitative data were collected 
concurrently, analysed independently, then merged and integrated to create the research nar-
rative (Morse & Neihaus, 2009).

Before data collection, participants were informed about the aim of the study who then 
provided their consent to the use of the data collected. �e study has been approved by the 
ethical committee of the University of Verona (n. 2022-45b) according to the declaration of 
Helsinki.

����•� •
��������•������������

We constructed an online survey protocol comprising two scales and demographics. Using 
the online survey so�ware LimeSurvey, students of the VET centres were invited to partici-
pate via teachers and trainers before and a�er the training involving both participants of the 
training and a control group of students of the same age and classes. �e survey took between 
�ve and seven minutes for them �lling in it. Analyses have been conducted using SPSS (ver-
sion 22). We used a self-evaluation tool to allow teachers and trainers to verify which is their 
level of critical thinking skills and media literacy, whether there is room for improvement 
and whether the learning activities carried out during the training were e�ective. Results can 
then be easily interpreted by looking at the range of the answers. Particularly, we used the 
California Critical �inking Scale developed by Facione, and Giancarlo in 1998, and adap-
ted to Dutch, Greek, Italian, Spanish and Portuguese. It contests in 27 items on a �ve-point 
Likert-type scale (1 = Strongly Disagree to 5 = Strong Agree) and the internal consistency 
coe�cient of the scale was 0.88.
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�e other assessment tool employed was the Self-Nudging Scale, which has been developed 
for the present study. It is a seven-point Likert scale consisting of nine di�erent but connected 
behavioural-cognitive dimensions for 27 items related to self-nudging for behaving critical, 
namely a) managing information (3 items), b) simplifying information, c) reframing alter-
native information (3 items), d) behaving critical explicitly (3 items), e) social in�uence (3 
items), d) using alternative strategies, f) managing data (3 items), g) using self-incentives (3 
items), h) emotional a�ections (3 items), and i) using self-reminders (3 items) (reliability of 
each scale ranged from .80 to 91).

A�er the �rst data collection, we operated on time fatigue and e�orts of students, and 
the scale was reduced from 64 items to 54 by cutting the number of items of the California 
Critical �inking Scale (n = 7 items) and the Self-nudging scale (eliminating the scale "using 
self-incentives").

�en, we conducted a Con�rmatory factor analysis (CFA) to examine the factor structure 
of the Self-Nudging Scale as a means to verify the reliability of the measure. To do so, we 
tested the scale with separate factors which led to a good model �t (� 2 (224) = 492, p < 0.001, 
SRMR = 0.06, RMSEA = 0.062, CFI = 0.95) and in line with recommended cut-o� scores 
(CFI � 0.95; SRMR � 0.06; RMSEA � 0.08, e.g., Hu & Bentler, 1999). No error terms were 
allowed to correlate.

������ •
�������•������������

We devised a �eld study by involving a mix of qualitative data collection and analysis me-
thods; coupling semi-structured interviews with the grounded theory approach (Charmaz, 
2008; Glaser et al., 1968). On the one hand, qualitative data collection has been considered to 
conduct an exploratory investigation from the standpoint of the experiences and views of the 
participants. On the other hand, the grounded theory approach allowed us to generate new 
knowledge by valuing the experiences and narratives of participants. �is method has been 
used in similar research contexts (Tacconi, 2011; Tacconi & Morbioli, 2019) since it also helps 
considering unexpected elements that may occur in qualitative data.

We collected data via semi-structured interviews to keep the focus on the research object, 
without a strict structure of questions. As such, this method helped to let participants tell 
and present their opinions and link episodes and situations that may be relevant for them. 
Following the principles of grounded theory, the starting reference track, was �xed a�er each 
interview with the aim of better investigating the perspectives and experiences reported by 
the subjects involved (Charmaz, 2008). For students, the semi-structured interview invol-
ved open questions meant to foster engagement in the participation to the interview. For 
 example, we started with questions on their experience and perception of the training "How 
was the training?" "Have you learnt anything?". �en, we continued following participants 
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answers and focused on aspects of the training and their experience, an example of our ques-

tions is "Do you have a particular experience that you would like to share?", "Did you �nd any 

di�culties in following the activities of the trainers?". In this, we also asked participants to 

talk about their acquired knowledge and how they evaluated the training in qualitative terms 

"Have you applied what you learnt out of the school?", "Did you �nd the activities useful for 

you?". In closing, we asked whether they wanted to advance suggestions about the training 

program.

For teachers and trainers, we used a similar semi-structured interview. We began with 

open questions on their experience of the training, i.e., "How was the training? Did you enjoy 

it?". We continued talking about their experience in the classroom, asking the participants 

about particular meaningful and/or negative stories of their training implementation. In clo-

sing, we le� teachers and trainers to talk about their perception of the value of the training by 

asking "Is there anything you would like to add to this interview?", "Do you have additional 

comments about the training?". In these terms, we tried to make the participants to feel free 

as much as possible to share their comments and views of the training.

Participants were invited via email, i.e., brief description of the study accompanied the 

invitation. A total amount of 14 students and trainers were involved in the study. �e in-

terviews were conducted electronically via Zoom according to the interview's possibilities 

(average interview time, M = 35 minutes, standard deviation 10.23).

����•�  �������������•���

Interviews were audio-recorded and then transcribed at the end of the data collection. For 

anonymity concerns and analysis purposes, a progressive code to each conversational turn of 

the word has been assigned to make each extract traceable. Quantitative data were analysed 

with independent t-test and paired-sample t-test in order to verify the alternative-hypothesis 

of signi�cant di�erences in pre/post training and for the comparison between the control 

and experimental group.

For anonymity concerns and analysis purposes, a progressive code to each conversational 

turn of the word has been assigned to make each extract traceable. For example, the code 

[INT004/03] indicates the interviewee number INT04 in the/03 turn of the interview. In the 

end, data were analysed according to the guidelines of grounded theory. Sets of information 

were grouped into categories and sub-categories to systematize the interviewees' contribu-

tions to the research focus. �e use of codes allowed a continuous analysis and re-categori-

zation of the original interview texts and providing the sketching of a model anchored to the 

data on which it was built. Such a procedure has been administered manually.
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•� ­��
���

Analysis of quantitative and qualitative data revealed interesting results about the training 
program. For clarity and convenience, we report them in separate sections (i.e., 3.1 and 3.2) 
and we narratively combine them in the discussion.

•�•� •
��������•��•���

With respect to the quantitative part of the assessment, we �rstly run descriptive statistics of 
the involved groups. Table 2 reports the descriptive statistics for each country at time 1 and 
time 2 of data collection.

Table 2: Samples Descriptions at Time 1 and Time 2 of Data Collection

Time 1 Time 2

Group Gender
Age

Group Gender
Age

Exp. Control Male Female Exp. Control Male Female

Greece 12 / 12 / 21 48 9 29 28 20

Italy 114 17 113 18 17.2 114 17 113 16 17.2

Portugal 37 39 26 50 17.3 71 58 33 96 28.5

Spain 15 11 26 / 18.3 15 11 26 / 18

�e Netherlands 50 16 56 9 18.2 50 16 23 3 18.2

We �rstly tested the hypothesis assuming signi�cant higher levels of critical thinking skills 
and media literacy within the experimental group of students at the end of the training, 
i.e., pre-post comparison, using paired-sample t-tests. Secondly, we tested the comparison 
between the experimental group and the control group for each country via independent-
sample t-test. We made pre/post- and experimental vs control group comparisons for the 
variable California Critical �inking Scale and the Self-nudging dimensions (N = 8).

In respect to the �rst group of hypotheses, �rst, students from Greece reported 
an  improvement for the general level of critical thinking (t(11) = 4.58, p = .001), plus 
 improvements for the dimensions of self-nudging linked with the behavioural strategies and 
the management of information in a critical modality. Particularly, students reported higher 
levels of reframing alternative information (t(10) = 2.34, p = .042), behaving critical explicit-
ly (t(10) = 2.89, p = .02), social in�uence (t(10)  = 3.49, p = .01) and managing information 
(t(10)  = 2.3, p = .04). Second, students from �e Netherlands showed higher levels for all the 
dimensions of critical thinking and self-nudging scale except for the dimension of reframing 
alternative with a p-value slightly higher than the cut-o� of p < .05. �ird, students from 
Italy reported improvements as well. Participants of the training program resulted to have 
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higher levels of critical thinking (t(98) = 2.85, p = .001), and the self-nudging dimension of 
simplifying information (t(95) = 1.95, p = .03), b) social in�uence (t(94) = 2.34, p = .01), ma-
naging data (t(94) = 2.96, p = .002), and emotional a�ections (t(94) = 2.86, p = .003). Fourth, 
students from Portugal reported to have similar results with higher levels of critical thinking 
(t(36) = .43, p = .001), and self-nudging dimensions of simplifying information (t(30) = 3.19, 
p  = .003), social in�uence (t(29) = 1.97, p = .05), using alternative strategies (t(29) = 5.05, p 
= .001), managing data (t(29) = 2.56, p = .02) and emotional a�ections (t(29) = 2.23, p = .03). 
Lastly, students from Spain showed improvements in critical thinking (t(14) = 1.75, p = .004), 
and managing information (t(13) = 1.77, p = .05), simplifying information (t(13) = 1.35, p = 
.03), and reframing alternative information (t(13) = 1.03, p = .02) for self-nudging.

Such improvements are related to the fact that students attended the training, because the 
comparison with control group reveals that participants of the training program had higher 
levels of critical thinking and media literacy when compared to participants of the control 
group, i.e., second group of hypotheses. �is appears for each country with no exceptions. 
Although not all the control groups had a su�cient number of participants to be compared 
with the pilot training group, the independent t-test revealed small (i.e., p = .05) to higher 
(i.e., p = .001) signi�cant di�erences with improvements of critical thinking and self-nudging 
dimensions.

Students from Greece reported a signi�cant di�erence for the improvement in critical 
thinking (t(67) = 3.48, p = .001), in managing information (t(67) = 1.78, p = .04), and in using 
alternative strategies (t(67) = 2.18, p = .016). In �e Netherlands students the di�erences of 
improvement were signi�cative in critical thinking (t(40) = 1.14, p = .04), in managing in-
formation (t(40) = 1.54, p = .05), and in using alternative strategies (t(40) = 2.27, p = .014). 
In Italian students, all the dimensions examined reported signi�cant di�erences with the 
control group: critical thinking (t(98) = 2.91, p = .001); managing information (t(95) = 2.28, 
p = .001); simplifying information (t(94) = 1.95, p = .026); reframing alternative (t(93) = 
2.03, p = .002); behaving critical explicitly (t(95) = 2.45, p = .001); social in�uence (t(94) = 
2.34, p = .011); using alternative strategies (t(95) = 2.05, p = .002); managing data (t(93) = 
2.96, p = .003); emotional a�ections (t(95) = 2.86, p = .002). Signi�cant di�erences among 
the groups of Portugal students were found in critical thinking (t(139) = 1.64, p = .03), mana-
ging information (t(127) = 1.49, p = .006), behaving critical explicitly (t(127) = 1.86, p = .04), 
social in�uence (t(127) = 1.11, p = .004) and emotional a�ections (t(127) = 1.53, p = .05). 
In Spanish students, all the dimensions examined reported signi�cant di�erences with the 
control group: critical thinking (t(24) = 2.56, p = .009); managing information (t(24) = 3.08, 
p = .003); simplifying information (t(24) = 3.14, p = .002); reframing alternative (t(24) = 3.27, 
p = .002); behaving critical explicitly (t(24) = 3.29, p = .002); social in�uence (t(24) = 2.54, p 
= .009); using alternative strategies (t(23) = 3.23, p = .002); managing data (t(23) = 3.28, p = 
.002); emotional a�ections (t(23) = 2.79, p = .005).
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���� ���������
������

Regarding the qualitative part of the assessment, four main aspects resulted from the analy-
sis, namely: (a) Quality of the training program, (b) e�ectiveness of the training program, (c) 
contents of the training program, and (d) integration of the training program within VET 
curricula (see Table 3).

Table 3: Qualitative Results: Categories and Examples of Extracts From the Interviewees

���������� €�����������‚����•����€�������

ƒ�„�•
����������������������������� "Well, we [students] have been able to learn at our own pace, collaborate 
with teachers and trainers, it was good." (INT010/02)

"�anks to the training, we [teachers] have also learnt more and maybe we 
have also shown higher level of critical thinking and media literacy to our 
students." (INT007/02)

ƒ�„�€…����•����������������������������� "I wasn't expecting such a huge presence of cognitive biases. I think that … 
at least, I am aware know. And it is more than nothing." (INT005/03)

"I had this meaningful experience when I noted that students were devising 
personal tips to solve problems. �is was very satisfactory during the trai-
ning program." (INT004/07)

ƒ�„��������������������������������� "… sometimes… I think that sometimes teachers had problems in enhan-
cing critical thinking and media literacy. �is is because they were engaged 
with too speci�c training practices. But in that case, we identi�ed the pro-
blem and perhaps we were critical. Maybe, it was the task, I don't know." 
(INT001/08)

"�e more we [teachers] have contents, the more we have opportunities to 
engage students in di�erent activities for improving their critical thinking 
skills and media literacy. I think this is a good point." (INT012/10)

ƒ
„� ‚����������� ��� ���� ��������� ��������
�������‚†€���
����
��

"Considering my experience, I think that we [students] should have more 
opportunities in the future. It is good to re�ect on these aspects and also to 
practice." (INT001/10)

"Our ambition [teachers] is to add these competences in our curricula. 
�en, we would like to have a sort of a reference point to build our own  
activities… but you know, there are some institutional/regional barriers 
that we [teachers/trainers] cannot address." (INT013/09)

•���•� •
����������������������•������

Participants' opinions on the kind of societal changes and labour transformation will lead 
to, stressed the crucial role of having a critical thinking mindset and, consequent behaviour, 
in daily life. Among the views of the interviewees there is a certain degree of consensus over 
the positive experience with the training program, linked with a positive perception of it. 
Some participants reported their moral and pragmatic concerns with regards to the informa-
tion-driven society, highlighting and stressing the importance of being aware of one's own 
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 irrational beliefs and cognitive biases, and the crucial importance of using reliable sources. 
Some participants (both students and trainers) emphasized the relevance of the opportuni-
ties o�ered using the Training program in the classroom, as the consequences of living in an 
information-driven society a�ect not only public environments, (e.g., school, work, etc.) but 
also the private sphere. In more detail, participants evaluated the training program as quali-
tatively good and relevant. However, there were some speci�c concerns coming from trainers 
on how to translate the teaching strategies in practical activities in their classes. Accordingly, 
some teachers reported how they had to adjust the training's exercises and practices accor-
ding to their students' needs and level of school advancement. By means of example, since 
the training program's exercise were developed by a group of trainers from di�erent country 
organisations, it was easier for teachers and trainers to use the strategies developed by their 
own organisation, rather than employing those from other countries. Despite this, the trai-
ners used similar practices or re-adapted the already existing ones, which indicates that this 
issue has not compromised the quality of the pilot action.

•����� €…����•����������������������•������

Participants gave relatively high and positive judgments on the use of the training program. 
Moreover, they showed a shared view of training activities realised by the teachers and trai-
ners and addressing the students. Particularly, students and teachers indicated how the skills 
developed were not limited to the classroom activities as they a) proposed a general de�nition 
of critical thinking and b) students reported how they applied some of the techniques in their 
daily life, out of their classrooms. First of all, teachers and trainers of all the organisations 
agreed on the importance and the linguistic meaning of having a critical thinking mindset 
and good levels of media literacy. �ey de�ned it as "the set of skills of an individual which 
allow them to deal with the information driven society without incurring in �awed and er-
roneous choices" leading to "avoiding getting lost". Such a result, although it partially echoes 
the de�nition of the academic literature, is particularly crucial for evaluating the e�ectiveness 
of the training, as trainers have been able to foster the students' capacity to o�er a personal 
perspective on the content of the training. Secondly, this results in the long-term application 
of the techniques developed outside the classroom. Accordingly, students reported how they 
have applied this way of thinking and behaving in their daily life (e.g., when debating with 
peers or looking for information).

•���•� �������������������������•������

Teachers reported that debating in the classroom and raising awareness of cognitive biases 
and prejudice is very interesting and stimulating. Indeed, the debating activity has been the 
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one most frequently used by teachers to sharpen students' critical thinking skills and media 
literacy. Some teachers and trainers, for example, created two groups with the task of con-
fronting around a speci�c topic where two di�erent positions can be sustained. During these 
activities, students made arguments concerning possible irrational beliefs, cognitive biases 
and the use of reliable sources. As such, the debates were more based on the students' ability 
of debunking arguments of others rather than on the use of good rhetorical way of presenting 
arguments. Despite these positive results, students as well as teachers and trainers reported 
some ways in understanding the notion of self-nudging, asking for a clearer description of 
the training technique and the related exercises.

•���‡� ‚���������������������������•�������ˆ������‚†€ ���
����
��

One of the most interesting aspects reported by teachers, trainers and students was the fact 
that all agree on the importance of integrating the training program into IVET curricula, 
and more broadly into vocational education and training. �ey actually reported how useful 
it was for them to have the possibility to debate and think about the di�erent ways through 
which they could make incorrect choices and assumptions due their own irrational beliefs, 
biases or when trusting unreliable sources. For most of them, it was quite surprising to un-
derstand how easy can be to make poor decisions. Accordingly, they suggested that IVET 
programs should entail at least 1-2 hours per week to develop and continue their critical 
thinking training. �is is for improving students' skills and also to make them feel engaged 
and active, as well as fostering their sense of participation in civic life.

‡�  ���
�����

�e study reported the results of the testing of a training program for the enhancement of 
critical thinking skills and media literacy in IVET students. Accordingly, the aim of the study 
was to shed light onto the e�ectiveness, gather knowledge on its usefulness and impact and 
identify implications for future initiatives. As noted before, the IVET context is a fragmented 
context which has no proper identi�cation and speci�c guidelines at the international level 
concerning the provision of training on critical thinking and media literacy competences. 
�e only main aspect characterizing IVET is that most of the time for education and training 
is devoted to the development of practical skills (European Union Communication, 2020). 
In the view of the information driven society with information creation, innovation, storage, 
and distribution being the modern currency of contemporary society (Bolaños & Salinas, 
2021; Fraillon et al., 2014; Hague & Payton, 2011), owning skills and competences that sup-
port critical thinking skills and media literacy becomes crucial (Sartori et al., 2022; Tommasi 
et al., 2023). Coupling these moral and pragmatic issues, we found impetus for the  realization 
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of a training program meant to foster critical thinking skills and media literacy in IVET 
students. Such an e�ort was realized thanks to the collaboration in the NERDVET project 
partnership comprising scholars and practitioners from six di�erent countries.

‡�•� ‰������•�� ���
�����

�e training program was o�ered in an average duration of �ve months by trained trainers, 
while an assessment of its e�ectiveness has been carried out based on a mixed methods ap-
proach (Morse, 2016; Shorten & Smith, 2017). �is mixed methods approach used for the 
evaluation of the training program involved both quantitative and qualitative methods. As 
previously mentioned, for the quantitative component of the assessment, IVET students who 
participated at the training program reported small to large signi�cant di�erences for most 
of the investigated dimensions, with post-training dimensions having signi�cant higher le-
vels than those of the pre-training. Such improvements can be read as a consequence of the 
training program, as the comparison between control and experimental groups for the post-
training dimensions revealed signi�cant di�erences too. �at is, provided that the experi-
mental and control groups of each country have completed the same questionnaire and at the 
same time, the control groups showed signi�cant lower levels in the dimensions considered 
when compared to the training group. �is also indicates an improvement in the students 
of the training group, which appears as a positive e�ect of the training. In particular, the 
improvements observed indicate that students have reached higher levels for the dimensions 
considered, i.e., (a) debunking misinformation by using reliable sources, (b) raising aware-
ness on biases, irrational beliefs and heuristics, (c) self-nudging (Sartori et al., 2022; �aler & 
Sunstein, 2008; Torma et al., 2018).

Quantitative results echo in the qualitative part of the assessment, with indications about 
what worked well and why. Particularly, teachers, trainers and students who participated 
in the interviews showed a certain level of satisfaction with the activities of the training. 
Intriguingly, these results are in line with those of the pre and post comparison and the con-
trol vs experimental group analysis, according to which most of the students demonstrated 
higher levels of critical thinking and self-nudging dimensions of behaving critically and the 
management of complex information. Students expressed in di�erent terms the quality and 
relevance of the training: For the most part, they reported how they were implementing trai-
ning activities in their daily life a�er the training. �is means that, indirectly, the students 
were not only focused on the activities at school, but also that teachers and trainers have been 
able to foster their capacity to behave critically even in private situations. Accordingly, this 
reminds to the background of the training, i.e., self-nudging notion. Students have shown 
to have improved their use of reliable sources while reducing irrational beliefs and cognitive 
biases, and, in particular, have shown proactive behaviours (Hertwig & Grüne-Yano�, 2017; 
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Kenyon, 2014; Noorani et al., 2019; Soll et al., 2014). Lastly, teachers and trainers found the 
training activity itself interesting and relevant, also in the possibility that the Training pro-
gram gives to support students in their critical thinking beyond the testing that was carried 
out within the NERDVET project.

As it has been argued throughout this paper, the participants' opinions gathered both by 
means of the standard training program monitoring, as well through the formal assessment 
system, are clear and uniform in reporting positive judgements on the training program ex-
perience. As a matter of fact, expressing it in di�erent ways, all actors (teachers/trainers, 
students, supporting and project sta�) directly involved in the training have stated that the 
training program should be systemically integrated in the curricula of their training centres 
and, furthermore, be taken up by any other interested vocational education and training 
or traditional education provider. More than that, o�ering such a training should not be 
le� to the individual drive of teachers/trainers or VET providers, but the necessary political 
framework should be provided through a top-down process (European Commission, 2020; 
Riesmeyer et al., 2016; Tommasi et al., 2023; Perini et al., 2022).

Ultimately, our results o�er a broader depiction of the quality of the training program 
while they also inform about the prospects of the implementation of such speci�c training 
programs in the context of IVET. �anks to mixed methods approach comprising both quan-
titative and qualitative methods, our results provide empirical evidence which can serve fu-
ture the interdisciplinary and international research in the context of IVET (Gessler et al., 
2021).

Š� �����
����

To conclude, the use of both quantitative and qualitative methods helped to �nd evidence 
of the e�ectiveness of the training program while simultaneously evaluate the quality of the 
program. However, the study cannot give indications on the long-term e�ects of the training 
program as both the quantitative and qualitative parts were limited to the evaluation of the 
post-training e�ects and experience. Post-training quantitative assessment and qualitative 
data were prospective and recorded only once whereas the training was approaching to the 
end. Also, there might possible e�ects due to individual di�erences, as well as e�ects due 
to the duration of the program. However, we decided to not consider such aspects in our 
assessment since we opted for a speci�c focus on the broader value of the training program. 
Although it is possible that individual characteristics (e.g., gender) might a�ect the quality of 
training, these aspects do not limit our results but rather inform subsequent studies using the 
assessment approach as a baseline for the development of future exploration of the training 
program developed.
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Nevertheless, this study makes two important implications for theory-building and research-

conducting in the �eld of critical thinking skills and media literacy in the context of IVET. 

�is study suggests that the use of a cognitive psychology framework applied in the context 

of education may o�er interesting and useful tips for the realization of training program. 

Indeed, our training program �nds its basis on a large and well-established research program 

in cognitive psychology, i.e., research on reasoning and rationality (Sartori et al., 2022; Ceschi 

& Fioretti, 2021). To take into account these calls for e�orts in the education programs for the 

promotion of critical thinking can be supported by following lines of theoretical and applied 

research in psychology. In this context, seminal contributions have launched several training 

programs for helping individuals in reducing cognitive errors, and to not incur in irrational 

beliefs (e.g., Kahneman & Tversky, 1984; Tommasi et al., 2021).
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��������  In this scoping review, we examine the knowledge base concerning positive mental 
health studies for students in vocational education and training (VET). �e VET student 
population embraces approximately 30-52% of secondary school students in the Nordic 
countries, and 40% of the global student population. �e risk of early school leaving (ESL) 
is substantially higher in VET than in general education and mental health may be a rele-
vant factor in this matter. Yet, an overview of mental health studies in VET is lacking and 
therefore, this article aims to map empirical research studies that have explored positive 
mental health in VET students. �e positive mental health framework, with its origin in 
Antonovsky's (2002) salutogenesis and positive psychology, focuses on factors that promote 
mental health and wellbeing rather than taking on a pathological perspective. 

��������  For our scoping review, we searched four databases, and 19 articles were found eli-
gible for inclusion. �ese articles were systematically screened by means of a coding  scheme 
to identify the following information: Country of origin of the study, its aim, research de-
sign, measures, conceptualization of mental health, and main �ndings. 

����
���  �e evidence suggests that positive mental health is understood as a multifaceted 
concept, and wellbeing is the dimension that is explored most o�en, followed by resilience 
and quality of life. �e majority of the included studies used a validated questionnaire to 
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assess various aspects of positive mental health, and most of them sought to explore cor-
relations between di�erent dimensions of positive mental health. Main �ndings of the stu-
dies suggest that a supportive school environment, physical activity, and a strong vocational 
identity may contribute to positive mental health for students in VET. Furthermore, corre-
lations have also been identi�ed between environmental factors and positive mental health. 
Finally, �ndings from the review illustrate how even small-scale interventions may have far-
reaching e�ects, due to the interrelatedness of the di�erent dimensions within the positive 
mental health construct.

����
������  Findings from this review illustrate that numerous factors may a�ect the well-
being of students in VET. In particular, a strong vocational identity, a supportive school 
environment, and physical activity may contribute to positive mental health. �ese �ndings 
suggest that VET teachers may promote the wellbeing of their students by providing a sup-
portive psychosocial learning environment at school.

��
	�����  VET in Schools, VET, Vocational Education and Training, Wellbeing, School 
Leavers, Positive Mental Health

�� �������������

Positive mental health in adolescence is a foundation for learning and development, and 
for coping with life stressors. Adolescent mental and subjective health has become a public 
health concern worldwide, as it a�ects both the individual and the productivity of students 
and the workforce (Allison et al., 2019). Mental health challenges are also associated with 
early school leaving (ESL) (Esch et al., 2014; Gubbels et al., 2019). �ough there exists re-
search on mental health as a factor associated with ESL in secondary school in general, less 
is known about mental health amongst youth in VET speci�cally. Approximately 40% of stu-
dents in upper secondary school are enrolled in a VET program across the Organisation for 
Economic Co-operation and Development (OECD) countries (OECD, 2023). Considering 
that ESL is greater in VET than in general studies programs (Statistics Norway, 2022), it may 
be particularly useful to consider the research on mental health in VET.

Mental health is a multidimensional construct, and this review has examined men-
tal health from a salutogenetic perspective, i.e., a perspective that focuses on factors that 
 promote wellbeing rather than taking a pathological perspective. One important reason for 
taking this stance is the preventive focus that lies inherently in the positive mental health tra-
dition, which focuses explicitly on salutary factors (Antonovsky, 2002). Additionally, salutary 
factors seem generally less addressed in research compared to risk factors, and this indicates 
the need for researchers to address these factors to a greater extent.
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 An overview of the existing knowledge base may inform schools and support systems about 
the potential for prevention and intervention work within the context of VET. �is argument 
is also substantiated by the paucity of support to teachers who encounter students that deal 
with mental health challenges. For example, a Norwegian small-scale study indicated a lack 
of systemic support for teachers who work with students with mental health issues (Refsnes 
& Danielsen, 2018).

In this scoping review, we therefore investigate the research conducted on positive mental 
health for students in VET. We explore the characteristics of research that has been conduc-
ted on positive mental health for students in VET, and we highlight potential implications for 
further research and practice. 

�� ����������
������������������•���
�•����•�����•�� �����
�•��
��

Mental health is a complex, multidimensional construct. Cambridge Dictionary (n.d., para. 
1) de�nes mental health as "the condition of someone's mind and whether or not they are 
su�ering from any mental illness". Yet, the absence of mental illness does not automatically 
result in positive mental health, and there is accumulating evidence for a dual-factor model 
of mental health, which implies that mental illness and positive mental health function along 
two di�erent continua that are only moderately interrelated (Trompetter et al., 2017). On the 
one hand, there is the continuum of positive mental health, which refers to the presence of 
optimal wellbeing, i.e., feeling well and functioning well. On the other hand, there is the con-
tinuum of psychopathology and mental ill-health. For instance, an adolescent may not meet 
the diagnostic criteria for depression (i.e., a low score on the psychopathological continuum), 
but she may nonetheless lack positive feelings of joy, happiness and a sense of resilience (i.e., a 
low score on the continuum of positive mental health). Despite the absence of mental illness, 
the adolescent's mental health could be described as poor. Hence, positive mental health is 
not merely the absence of disease or in�rmity, but instead, it requires a surplus of positive fee-
lings. �e salutogenic approach to health, which aims to explain why people remain healthy 
rather than develop health problems (Antonovsky, 2002), is relevant in this regard. �e sa-
lutogenic model was developed by Antonovsky in the 1970s, with an aim to focus on the 
origins of health, as opposed to the origins of disease (Mittelmark & Bauer, 2022). According 
to Antonovsky's (2002) theory of salutogenesis, improved health can be obtained by enhan-
cing salutory factors (resources) rather than by decreasing risk factors (stressors), thereby 
challenging the dominant pathogenic paradigm. Antonovsky (2002) believed that stressors 
are always present in the human environment, whether microbiological, social, personal, 
or other, and he preoccupied himself with the question of how individuals cope with these 
stressors and how they use available resources to successfully balance the impact of stressors. 
�us, salutogenesis is a stress and coping model, which focuses on processes that engage 
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available resources within the individual and the community in order to promote individual 
and collective health. Despite its potential to enhance human functioning, the salutogenic 
model has not yet been thoroughly embedded in the social sciences. 

While Antonovsky developed his concept of salutogenesis primarily as a reaction to the 
pathogenic dominance within the �eld of medicine, a similar movement developed some 
decennia later within the �eld of psychology, with psychologists Martin Seligman, Christo-
pher Peterson, and Mihaly Csikszentmihalyi in the forefront. Within the positive psychology 
movement, psychology's sole focus on pathogenic functioning was challenged, and character 
strengths, talents, abilities and what makes for a happy and healthy life became the center of 
attention. �is does not imply a disregard for the facts of mental ill-health, but instead, posi-
tive psychology aims to identify and promote what works well, so as to enhance quality of life 
and joy (Seligman & Csikszentmihalyi, 2000). Positive psychology suggests that a one-sided 
focus on solving mental health challenges is insu�cient to result in positive mental health 
(Peterson, 2009). Instead, this discipline encourages us to seek out and identify the positive 
sides of human experience and strengthen what gives joy in life. �us, a focus on positive 
mental health may provide more information about the way in which people's lives may be 
improved, than a pathological approach that focuses on mental ill-health alone. 

Considering our emphasis on positive mental health and salutogenic factors, we �nd the 
following de�nition of mental health provided by the World Health Organization (WHO, 
2022, para. 5) useful: "A state of well-being in which an individual realizes his or her own 
abilities, can cope with the normal stresses of life, can work productively and is able to make 
a contribution to his or her community". �is de�nition describes mental health as a state, 
suggesting that it is a temporary condition that is context-dependent, rather than a dispo-
sitional trait or personal characteristic. Hence, WHO's (2022) de�nition emphasizes the re-
lational aspect of positive mental health; it is not something that exists independently in a 
vacuum, but instead, it is the result of a successful interaction between the individual and its 
environment. Furthermore, this de�nition highlights the importance of self-realization for 
positive mental health, and this is again seen in relation to the opportunities that are available 
in society.

Mental health is an evolving concept and positive mental health may be understood in 
various ways (see e.g., Fusar-Poli et al., 2020; Peterson & Seligman, 2004; Vaillant, 2012). �e 
understanding of positive mental health as more than the absence of mental disorder is an-
chored in the hedonic and eudemonic dimensions of the concept, where the hedonic dimen-
sion refers to feeling good, i.e., experiencing positive emotions and life satisfaction, and the 
eudemonic dimension refers to functioning well, i.e., managing everyday challenges, sensing 
meaning in life, and having close personal relationships (Stewart-Brown, 2013). Within po-
sitive psychology, various related concepts are used when discussing positive mental health, 
such as well-being, resilience, self-esteem, and quality of life (Peterson & Seligman, 2004). In 
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research studies, the term well-being is o�en used synonymously or interchangeably when 

describing positive mental health. Subjective well-being (SWB) re�ects an overall evaluation 

of the quality of a person's life from the person's own perspective (Diener et al., 2018). �ere 

is no gold standard to assess subjective well-being, but several researchers measure well-

being simply as overall life-satisfaction (Vaillant, 2012). 

Another way of understanding positive mental health is resilience or the presence of va-

rious coping mechanisms to deal with adversity and the challenges of everyday life. Mature 

coping mechanisms such as altruism and humor are important for positive mental health 

(Vaillant, 2012). �us, positive mental health encompasses a person's resilience to handle the 

stresses of everyday life and to experience positive emotions while doing so. Mental health 

is also closely associated with quality of life, which is both a means to an end and a product 

of mental health in general. Quality of life usually refers to a person's experience of overall 

life circumstances, including environmental, social, societal, and material aspects of life that 

a�ect how desirable and positive the person's life is (Diener et al., 2018).

Self-esteem is another aspect that is frequently highlighted within research on positive 

mental health (see e.g., Mruk, 2008). �e term self-esteem refers to people's overall feelings 

of acceptance and respect, and it includes the dimensions of self-worth, self-e�cacy, and 

authenticity (Stets & Burke, 2014). High self-esteem makes people feel worthwhile and ac-

cepted, and it creates a sense of meaning and coherence in one's life. People who experience 

self-esteem and self-worth feel good about themselves; they experience a positive self-view 

and show self-respect (Stets & Burke, 2014).

Considering positive mental health within a school context, Exner-Cortens et al. (2022, p. 

3) o�er a more practical understanding of mental health, as they de�ne school mental health 

as "the comprehensive continuum of mental health promotion and intervention programs, 

policies, and services o�ered in school settings that are designed to promote emotional, so-

cial, and/or behavioral well-being". Hence, mental health is here linked explicitly to an envi-

ronmental aspect, namely the school's attention to students' well-being and school's e�orts 

to promote mental health. As such, this de�nition is in line with the relational understanding 

of positive mental health as suggested by WHO (2022), as it de�nes students' mental health 

not merely as an individual matter, but as deeply rooted in and dependent on contextual 

factors. Within such a contextual or relational understanding, what happens in school may 

play a pivotal role for students' wellbeing, opening for the implementation of interventions 

in this area.
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It has been argued that achieving above average mental or physical health is not the province 
of medicine, but of education (Vaillant, 2012). �is is especially valid, given that health and 
resilience develop in a manner closely linked to the social context such as family, peers, and 
school (Wiklund et al., 2012). Positive psychologists have tried to apply their way of thinking 
about mental health to the �eld of education, and Seligman and Csikszentmihalyi (2000) 
identi�ed schools as institutions that may enable positive experiences and support positive 
characteristics. However, Hart and Sasso (2011) suggest in their literature review that the 
research interest in schools as positive institutions has been sparse. Mental health programs 
and interventions in a school context are o�en associated with measures to prevent mental 
health problems and to identify students at risk, rather than with targeting positive mental 
health, strengthening students' quality of life or enhancing students' experience of mastery. 

As previously argued, mental health may be associated with ESL. �ough there are many 
explanations as to why ESL occurs, such as a lack of basic skills in subjects, gradual lack of 
school engagement, socio-economic factors, as well as the social and pedagogical environ-
ment within school (Frostad & Mjaavatn, 2018; Gubbels et al., 2019; Haugan et al., 2019; 
Magen-Nagar & Shachar, 2017; von Simson et al., 2022), the decision to leave school or edu-
cation early may also be associated with mental health related factors (Brekke, 2015; Hjorth 
et al., 2016). For example, Esch et al. (2014) found that mood and anxiety disorders, subs-
tance use, and disruptive behavior disorders are associated with ESL, particularly when these 
disorders originate early in life, substantiating the preventive focus of the present paper. With 
a dearth of research studies that explore positive mental health and schools as positive insti-
tutions, the need for further investigation of what is known about positive mental health for 
VET students emerges.

In sum, this brief overview of the literature substantiates the need for a review of the re-
search on mental health in VET, particularly from a positive mental health perspective. 

€� ��‚��ƒ�����„���


Our scoping review was guided by an overarching aim to systematically map positive mental 
health research related to students in VET. �e following research questions guided our review: 

1. How is positive mental health conceptualized in the studies?

2. How is positive mental health assessed in the studies?

3. What is the aim of the included studies?

4. What are the main �ndings of the studies?
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�is study uses a scoping review to describe the knowledge base on positive mental health 
for students in VET. Scoping reviews form an ideal tool to explore the coverage of a given 
research topic, and they provide a clear overview of the size and scope of studies that have 
been conducted in the �eld (Gessler & Siemer, 2020; Tricco et al., 2016). Scoping reviews are 
generally broader in scope than systematic reviews (Munn et al., 2018), as re�ected in our 
relatively generic research questions. Especially in emerging research areas, scoping reviews 
are useful to map existing evidence and to identify new research questions for further study. 
Moreover, a scoping review may also be used to clarify key concepts in the research literature 
(Munn et al., 2018). In order to secure a transparent research process, we used the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews 
(PRISMA-ScR) Checklist (Tricco et al., 2018). See appendix 1 for the complete checklist. 

…•�� „������„������


For our search of the existing knowledge base, we consulted the following four databases that 
are known for making available multidisciplinary research studies: ERIC, PsycInfo, Web of 
Science, and PubMed. �e search was conducted in September 2022, and we narrowed our 
search to articles that were published during the past ten years, i.e., from 2013 to 2022. Table 
1 lists the search terms that we used in our search of titles and abstracts. Table 2 provides an 
example of the full electronic search strategy in PsycInfo. �e search terms were determined 
based on the overarching aim of this review, as well as by consulting research literature on the 
conceptualization of positive mental health. 

Table 1: Search Terms

„����������‚� ���†��
��������‚� ��•������‚�

Vocational education

Vocational training

Vocational school

Student*

Pupil*

Learner*

Apprentice

Adolescen*

Youth

Teen*

Young adult*

Mental health

Quality of life

Self-esteem or self-concept 

or self-worth

Resilience

Wellbeing or well-being 

Coping
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Table 2: Search String From PsychInfo

Search string 1 Vocational education OR vocational training OR vocational school

Search string 2 Student* OR pupil* OR learner* OR adolescen* OR youth* OR teen* OR young adult*

Search string 3 Mental health OR quality of life OR self-esteem OR self-concept OR self-worth OR  
resilience OR well-being OR wellbeing OR well being OR coping

Search string 4 1 AND 2 AND 3

�is search produced a total of 516 articles, which were then transported to Endnote X9, in 
order to remove duplicates. �is le� us with a total of 479 articles (see �gure 1), which were 
then exported to Rayyan QCRI, a free so�ware application for literature reviews (Ouzzani et 
al., 2016), for further screening. �e title and abstract of each of the articles were screened by 
two authors, based on the following inclusion criteria:

 – Research article published in English in peer-reviewed journals;

 – Study includes adolescents aged 16-21 in upper secondary VET;

 – Focus on one or more aspects of positive mental health;

 – Empirical research design.

Exclusion criteria were the following:

 – Policy articles, conceptual articles, validation studies, reviews, brief reports;

 – Focus on mental ill-health;

 – Higher vocational education (i.e., post-secondary education);

 – Student age group < 16 years old or > 21 years old;

 – Data on VET students cannot be retrieved from a larger sample;

 – Articles directly related to Covid-19;

 – Articles written in other languages than English.
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�e 19 articles that met the inclusion criteria for our scoping review were systematically 
analyzed, based on a coding scheme developed especially for this study (see table 3). �e co -
ding scheme mapped country of origin of the included studies, their aims, sample, research 
design and measures used to assess mental health, conceptualization of mental health, and 
main �ndings. First, all three authors coded the �rst �ve articles independently, and then we 
compared our analyses in order to check for reliability and to calibrate our coding. Next, each 
of the remaining articles was coded by two authors.

Table 3: Coding Scheme

Author + country Purpose of the 
study

Participants Research design 
and mental health 
measures

Conceptualization 
of mental health

Main �ndings

Andersen et al., 
2016

Denmark

To assess the 
e�ectiveness of 
an intervention 
("Shaping the 
Social") that 
targets the  
socio- 
environmental 
setting at  
vocational schools 
on student 
wellbeing and 
smoking.

5794 students in 
VET (mean age 
21; 81% male).

Non-randomized 
controlled trial.
Measures: 
- 0 – 10 Cantril 
Ladder Scale for 
life satisfaction. 
- A 13-item 
questionnaire for 
student wellbeing, 
based on the 
Health Behavior 
in School-Aged 
Children (HBSC) 
survey.

Wellbeing: Not 
speci�cally de�-
ned, but  
related to positive  
student-to-
student and 
student-to-teacher 
relationships, the 
development of a 
professional  
identity, and 
structure in 
school life.

�ere were no 
statistically  
signi�cant  
di�erences 
between the 
intervention and 
control groups on 
student support, 
teacher  
relatedness and 
valuing the  
profession. Stu-
dents in the  
intervention 
group showed 
increased school 
connectedness 
compared to the 
control group.

Ataei & Chorami, 
2021

Iran

To predict aca-
demic emotions 
based on spiritual 
well-being and 
life satisfaction 
in students of a 
technical and vo-
cational school.

210 students. Cross-sectional 
study with quan-
titative survey.
Measures: 
- Pakran Acade-
mic Emotions 
Questionnaire. 
- Spiritual well-
being question-
naire. 
- Satisfaction 
With Life Scale.

Positive academic 
emotions such as 
enjoyment, hope, 
pride. 
Spiritual well-
being: "A state of 
health re�ecting 
the positive fee-
lings, behaviors, 
and cognitions of 
relationships with 
oneself, others, 
the transcendent 
and nature, which 
in turn provide 
a person with a 
sense of  
identity, 

Spiritual well-
being could 
predict academic 
emotions (pride). 
Life satisfaction 
could predict fee-
lings of enjoyment 
but not pride.
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wholeness, 
satisfaction, 
enjoyment,  
contentment, 
beauty, love, 
respect, positive 
attitudes, inner 
peace, harmony, 
purpose and 
direction of life". 
Life satisfaction: 
"A person's feeling 
about  
performance and 
living conditions. 
It is a  
cognitive process 
of judgment based 
on a comparison 
of one's perceived 
life circumstance 
with a self- 
imposed  
standard or set 
of standards. Life 
satisfaction  
involves the 
positive attitude 
toward one's life 
and is in fact the 
feeling of  
happiness."

Chen et al., 2021

China

To assess the  
association  
between  
disadvantaged 
characteristics 
and resilience 
and the role of 
mindfulness 
among Chinese 
vocational school 
students.

875 senior 
students from a 
vocational school.

Cross-sectional 
study with  
quantitative 
survey 
Measures: 
- 14–item  
Resilience Scale 
instrument (RS-
14). 
- 14-item Mindful 
Attention  
Awareness Scale 
for Adolescents.

Resilience: "�e 
ability to  
successfully adapt 
to internal and 
external stress".
Mindfulness: "A 
state of  
consciousness 
that incorporates  
purposeful aware-
ness and attention 
and non- 
judgmental  
reaction to the 
present moment."

Disadvantaged 
characteristics 
were negatively 
associated with 
mindfulness, 
and the lowered 
mindfulness was 
related to low 
resilience.
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Gashi & Mojsos-
ka-Blazevski, 2016

Kosovo and 
Macedonia

To investigate 
factors that a�ect 
the well-being of 
pupils in  
secondary  
vocational schools 
in Kosovo and 
Macedonia.

608 students 
in VET (mean 
age 16.3; 50% 
females).

Comparative 
cross-sectional 
study with  
quantitative  
survey.

Measure: 
- Researcher- 
designed  
questionnaire.

Well-being as 
an outcome of 
quality of life; 
well-being in 
school as related 
to the quality of 
the school and 
experience in the 
school; "happiness 
at school" was 
used as the de-
pendent variable 
and as a proxy for 
the underlying 
variable "well-
being".

Findings suggest 
that the well-
being of students 
is in�uenced more 
by environmental 
and socialization 
factors and  
variables  
measuring the 
satisfaction of 
students in school 
than by socio-
demographic  
factors. Students' 
age has a  
statistically  
signi�cant  
in�uence on 
happiness at 
school, with older 
students being 
less happy than 
younger students. 
�e school 
environment and 
quality of learning 
were key factors 
that impacted 
students' well-
being. Welcoming 
teachers, friendly 
peers and learning 
that improves 
future job 
opportunities all 
support students’ 
well-being.

Gavala-Gonzalez 
et al., 2022

Spain

To examine the 
relationship 
between physical 
activity levels and 
perceived quality 
of life.

86 students in 
VET  
(mean age = 18.5).

Cross-sectional 
study with  
quantitative  
survey. 
Measures: 
- International 
Physical Activity 
Questionnaire 
– short version 
(IPAQ-SF). 
- �e SF-36 
questionnaire on 
perceived health 
status.

Self-perceived 
quality of life (not 
further speci�ed).

A direct  
relationship was 
shown between 
participation in 
physical activity 
and perceived 
health.  
Students who are 
more physically 
active experience 
fewer emotional 
problems in daily 
activities.
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Gerber et al., 2013

Switzerland

To examine 
whether mental 
toughness  
operates as a 
resilience resource 
using general  
perceived stress 
as an indicator of 
risk, and  
depressive 
symptoms and 
life satisfaction 
as indicators of 
adaptation.

865 students from 
two VET schools 
(369 females, 496 
males).

Longitudinal  
study with two 
waves with  
quantitative 
surveys. 
Measures:  
- 18-item short 
form of the 
MTQ48  
(a measurement 
of total mental 
toughness). 
- Satisfaction with 
Life Scale (SWLS).

Mental toughness 
as associated with 
stress resilience in 
young  
populations; the 
ability to cope 
successfully with 
the pressures and 
demands of life.

Four dimensions 
of mental  
toughness: 
Control; feeling 
in�uential in daily 
life experiences. 
Commitment; 
involving oneself 
rather than expe-
riencing  
alienation from 
daily  
encounters. 
Challenge; 
believing that 
change is normal 
and that coping 
with change o�ers 
opportunities for 
individual growth. 
Con�dence; 
feeling competent 
in overcoming 
general and 
interpersonal 
problems.

Mental toughness 
operates as a 
stress resilience 
resource.

Four clusters 
emerged  
characterizing 
students with 
well-adjusted, 
maladjusted, 
deteriorated, and 
resilient pro�les. 
�e latter two 
clusters reported 
similar levels of 
mental toughness 
at baseline, but  
resilient  
adolescents scored  
signi�cantly 
higher on mental 
toughness at 
follow-up.

Güngör & Perdu, 
2017

Belgium

To test the 
hypothesis that 
communal (e.g., 
school) and  
individual  
resources (e.g., 
autonomy) that 
highlight  
mainstream  
culture and values 
of independence 
are also conducive 
to the well-being 
of immigrant 
youth, especially 
when these youths 
are high on  
mainstream  
culture adoption.

296 students in 
upper-secondary 
vocational schools 
(64% male; 166 
native Belgians, 
130 of non- 
Western origin; 
mean age 19.7).

Cross-sectional 
study with  
quantitative 
survey 
Measures: 
- Positive  
emotions measure 
(1-item 5-point 
frequency  
measure). 
- Adapted version 
of �e Child and 
Youth Resilience 
Measure (CYRM).

Resilience:  
"Positive  
adaptation in the 
context of  
signi�cant risk or 
adversity"; "the 
ability to ‘bounce 
back’ from 
stressful  
experiences 
quickly by using 
positive emotions, 
such as optimism 
and gratefulness, 
and �nding  
positive meaning 
in these  
experiences". 
Well-being: Low 
levels of stress 
and high levels of 
positive emotions 
are considered as 
proxies of  
well-being.

Resilience 
resources that are 
bene�cial for  
monocultural 
youths seem to 
work for  
immigrant 
youths who have 
acculturated to 
the mainstream 
culture.
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Jensen et al., 2022

Denmark

To examine 
the association 
between mental 
health and  
physical activity 
among Danish 
students in VET.

5277 VET  
students (mean 
age 24.3).

Cross-sectional 
study with an 
electronic  
quantitative 
survey.  
Measures: 
- A 1-item 5-point 
self-esteem 
measure. 
- A simpli�ed  
version of the 0 – 
10 Cantril Ladder 
for life  
satisfaction. 
- A 1-item 5-point 
self-e�cacy 
measure. 
- A short version 
of the Warwick- 
Edinburgh mental 
well-being scale.

Mental health as a  
multidimensio-
nal construct as 
de�ned by WHO: 
"A state of well-
being in which an 
individual realizes 
his or her own 
abilities, can cope 
with the normal 
stresses of life, can 
work productively 
and is able to 
make a contri-
bution to his or 
her community".
Mental health 
is more than 
the absence of 
mental disorders, 
and it consists 
of both hedonic 
and eudaimonic 
dimensions.

Higher levels of 
positive mental 
health were  
associated with 
better odds of 
achieving WHO 
physical activity 
guidelines.

Keijzer et al., 2021

�e Netherlands

To explore whe-
ther di�erences in 
at-risk students' 
individual  
characteristics 
moderate the  
relationship 
between their 
resilience and  
vocational  
identity.

996 students in 
senior secondary 
vocational  
education (mean 
age 21.7; 44% 
female).

Cross-sectional 
study with  
quantitative  
survey Measure: 
- A paper-and-
pencil  
questionnaire 
for personal and 
social resilience. 
�is measure was 
developed  
especially for 
the study in 
collaboration with 
practitioners and 
based on validated 
questionnaires.

Resilience: "�e 
dynamic process 
of positive  
adaptation, 
despite  
experiencing 
adversity"; being 
able to function in 
adversity. Personal 
resilience includes 
internal qualities 
and refers to 
independence 
and self-su�cient 
decision-making 
in main domains 
of life, such 
as education, 
friends, and work, 
presuming a sense 
of self-e�cacy, 
perceived control, 
and the capacity 
to regulate one's 
own life. Social 
resilience is  
externally orien-
ted and refers to 
having supportive 
social networks, 
and the ability 
and willingness to 
utilize them.

Resilient students 
o�en have strong 
vocational  
identities  
compared to less 
resilient students. 
Yet, the strength 
of the  
relationships 
varied depending 
on individual  
characteristics., 
such as gender, 
age and  
motivation.



272 Positive Mental Health in Vocational Education

Kirschner et al., 
2021

�e Netherlands

To explore the  
association  
between physical 
activity and 
student mental 
wellbeing in VET.

85 VET students 
(mean age 18.8; 
70.6% female).

Cross-sectional 
observational 
study with  
quantitative  
questionnaire 
Measures:  Rosen-
berg self-esteem 
scale (RSE).

Student mental 
wellbeing (SMW): 
�e absence 
of depressive 
symptoms and the 
presence of  
self-esteem.

Data analysis 
shows a  
signi�cant  
positive  
association 
between physical 
activity and 
self-esteem. High 
levels of sedentary 
behavior were 
signi�cantly 
associated with 
low self-esteem. 
Increasing light 
physical behavior 
could  
contribute to 
improve student 
mental wellbeing.

Krawczynska & 
Zawierucha, 2018 

Poland

To assess health-
related quality of 
life in adolescents 
to determine the 
existence of  
relationships  
between  
subjective  
assessments of 
health and  
selected  
environmental 
factors, such as 
place of residence 
and type of 
school.

155 students 
in basic trade 
schools (o�ering 
the following 
courses: automo-
tive technician, 
iron-worker/ 
locksmith, waiter, 
and barber/ 
hairdresser) (age 
range 16.6 – 18)
(part of a larger 
sample).

Cross-sectional 
study with  
quantitative  
survey. 
Measure:  
- Polish version of 
the KIDSCREEN 
52, HR-QOL 
Screening  
Instrument.

Quality of life: 
�e objective 
assessment 
of functional 
performance and 
a subjective sense 
of well-being in 
correlation with 
physical and  
psychological 
health. A holistic 
view of health 
that requires a 
three-dimensional 
perspective, 
from biological, 
psychological, and 
social standpoints.

Students who 
attended a basic 
trade school  
reported  
signi�cantly better 
mental well-being 
compared to 
general-education 
students.

Lang et al., 2016

Switzerland

To develop, 
implement and 
evaluate a physical 
education based 
coping training 
(EPHECT) for 
VET students.

131 VET students 
(mean age =16.22, 
35% females).

Cluster  
randomized 
controlled trial. 
Measure: 
- Coping 
Questionnaire 
for Children and 
Adolescents (SVF.
KJ).

Mental health: No 
clear de�nition 
provided, but the 
authors mention 
resilience, coping, 
and "the ability to 
calmly process a 
situation or  
maintain a  
positive outlook".

A complete and 
accurate  
implementation 
of a PE-based  
coping training 
can make a  
positive  
contribution to 
the development 
of adaptive coping 
skills among 
adolescents  
attending  
vocational 
schools.
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Ouyang et al., 
2021

China

To examine the 
mediating role of 
depression and 
the moderating 
role of perceived 
social support in 
the association 
between female 
adolescents’ 
stressful life 
events and  
subjective well-
being.

1,096 female VET 
students (mean 
age = 15.5).

Cross-sectional 
study with  
quantitative  
survey. 
Measures: 
- General Well-
Being Schedule 
(GWB). 
- Multidimensional 
Scale of Perceived 
Social Support.

Subjective well-
being (SWB) is 
de�ned as  
individuals'  
cognitive and  
a�ective  
evaluations of 
their life.

Female  
adolescents high 
in perceived 
social support 
displayed higher 
levels of subjective 
well-being and 
lower levels of 
depression when 
facing stressful life 
events than those 
low in perceived 
social support.

Sakiz & A�ab, 
2019

Turkey

To investigate 
the relationships 
among  
achievement, 
psychological 
resilience, and 
sociodemographic 
factors.

341 students in 
VET (part of a 
larger sample).

Cross-sectional 
study with  
quantitative  
survey and  
collection of 
school records.
Measures: 
- Child and Youth 
Resilience  
Measure 
(CYRM)-12.

Psychological 
resilience: �e  
capacity to  
recover from or 
adapt to di�cult 
and challenging 
life circumstances; 
the ability to 
succeed despite 
multiple risk 
factors.

�e psychological 
resilience levels 
of students going 
to vocational 
schools and those 
with low income 
levels was lower 
than those going 
to nonvocational 
schools and 
those with higher 
income levels.

Siembab &  
Stawarz, 2019

Germany

To analyze how 
life satisfaction 
changes when 
adolescents 
enter the German 
vocational and 
educational 
training (VET) 
system (i.e., enter 
an apprenticeship 
or a vocational 
preparation).

13.717 VET 
students.

Longitudinal  
study with six 
waves. 
Measures:  
- A single-item 
11-point scale 
for general life 
satisfaction; 
- A ten-item 
5-point scale for 
self-esteem.

Life satisfaction: 
�e cognitive-
evaluative  
component of 
subjective  
well-being.  
Self-esteem: 
A positive or 
negative attitude 
towards oneself; 
self-esteem is 
considered as one 
of the strongest 
predictors of life 
satisfaction.

Leaving school 
and entering the 
VET system is 
associated with 
increased life 
satisfaction for 
the vast majority 
of adolescents.

Stheneur et al., 
2019

France

To assess the  
association  
between sleep 
duration, quality 
of life and  
depression in 
adolescents.

167 VET students 
(14-19 years); part 
of a larger sample.

Cross-sectional 
study with  
quantitative  
survey. 
Measures: 
- A 32-item 
self-questionnaire 
(OK-ados) for 
quality of life,  
assessing four  
areas (recreation 
and relationships 
with others; 
school; family 
and adult life; and 
esteem and  
self-image).

Quality of life: 
No de�nition 
provided.

Students studying 
vocational 
subjects reported 
signi�cantly 
more sleep than 
students studying 
technological 
subjects. QoL did 
not appear to be 
a�ected by sleep 
duration, but 
adolescent sleep 
duration is on 
average lower than 
recommended. 
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van den Bogerd et 
al., 2020

�e Netherlands

To examine 
whether indoor 
nature (e.g., 
potted plants, 
green walls) has 
bene�cial e�ects 
on attention, 
health, and 
well-being, when 
students attend a 
single lecture in 
a classroom with 
indoor nature.

161 VET students 
(part of a larger 
sample).

Experimental 
design study. 
Measures: 
- Assessment of 
four emotions 
(joy, happiness, 
fatigue, relaxed) 
on a 5-point 
Likert scale.

Well-being: No  
de�nition pro-
vided.

Attending only 
one lecture in a 
classroom with 
indoor nature 
does not seem to 
provide  
immediate 
e�ects on health 
and well-being. 
�ere were no 
straightforward 
intervention 
e�ects on well-
being and health 
complaints.

van den Toren et 
al., 2019

�e Netherlands

To examine 
the association 
between school 
absenteeism, 
health-related 
quality of life 
(HRQOL) and 
happiness among 
young adults 
attending  
vocational edu-
cation.

676 VET students 
(age range 16–26; 
mean age 18.5; 
26.1% males).

Cross-sectional 
study with  
quantitative  
survey. 
Measures: 
- General  
happiness as-
sessed on a 1-item 
11-point scale. 
- 12-item Short 
Form Health 
Survey.

Health-related 
quality of life is 
a subjective and 
multidimensional 
measure of  
physical func-
tioning and 
well-being related 
to health, incorpo-
rating satisfaction 
with physical, 
social and occupa-
tional functioning, 
as well as vitality 
and psychological 
state of mind. 
Happiness is 
conceptualized as 
both pleasure and 
satisfaction and 
the avoidance of 
su�ering, as well 
as having purpose 
in life.

Young adults with 
� 5 sick days or � 
6 days of truancy 
reported lower 
mental HRQOL. 
No associations 
were observed 
between school 
absence and 
happiness.

Warne et al., 2013

Sweden

To explore factors 
that promote 
health and 
learning from 
the perspective 
of vocational and 
low-achieving 
high school  
students in 
Sweden.

23 VET students 
(age range 16 - 
20).

Qualitative study 
with interviews 
and photovoice.

Well-being (not 
further de�ned).
Antonovsky's 
theory of  
salutogenesis: 
Movement on the 
continuum  
toward total 
health can be 
in�uenced by  
enhancing 
salutary factors 
rather than by 
decreasing risk 
factors.

Students  
identi�ed factors 
that promoted 
their own sense of 
health and well-
being: i) Longing 
to be seen by 
teachers; ii)  
longing for 
support; and 
iii) longing for 
recuperation. 
�ey wanted to 
be treated fairly 
and with positive 
expectations, 
and they needed 
more social, 
environmental, 
and educational 
support.
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�e articles in this scoping review represent research from the following 13 countries: �e 
Netherlands (4 studies), Switzerland (2), Denmark (2), China (2), Iran (1), Kosovo and 
Macedonia (1), Spain (1), Belgium (1), Poland (1), Turkey (1), Germany (1), France (1), 
and Sweden (1). �irteen of the articles were published between 2018 and 2022, and six ar-
ticles were published between 2013 and 2017. Eighteen studies used a quantitative method, 
and one study used a qualitative method. None of the studies used a mixed method design. 
�irteen studies used a cross-sectional survey design, two studies used a longitudinal survey 
design, three studies used an experimental design, and one study used qualitative interviews 
and photovoice. 

ˆ� ����
��

In the following, we present the results according to the research questions; 1) How is men-
tal health conceptualized in the studies? 2) How is mental health assessed in the studies? 3) 
What is the aim of the included studies? and 4) What are the main �ndings of the studies?

ˆ•�� �‰��Š�•�	����•�����•�������
�•��
��������•���
�•� ���������„������‹

�e multifaceted nature of positive mental health was clearly visible in the articles that were 
included in this scoping review. Five articles combined several aspects of positive mental 
health in their studies (e.g., Ataei & Chorami [2021] explored positive academic emotions, 
spiritual well-being, and life satisfaction), and 14 articles investigated one dimension only. 
Wellbeing (including student, mental, spiritual, and subjective wellbeing) was the dimension 
that was explored most o�en (eight articles), followed by resilience (�ve articles), quality of 
life (four articles), and life satisfaction (two articles). Other dimensions that were explored in 
some of the studies included mindfulness, mental toughness, and happiness.

Most articles (13) provided a de�nition of the dimension of positive mental health that 
they investigated. One of these articles referred to the World Health Organization's holistic 
de�nitions of health and quality of life, while most studies gave de�nitions that could be 
traced back to positive psychology i.e., they conceptualized mental health as the presence of 
multiple strengths, such as having positive emotions and attitudes, and experiencing positive 
feelings such as satisfaction, enjoyment, wholeness, contentment, and happiness. In six of 
the articles, the researchers did not provide a speci�c de�nition of the dimensions that they 
explored. Figure 2 illustrates the di�erent dimensions of positive mental health that were 
present in the included studies.
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2016; Güngör & Perdu, 2017; Sakiz & A�ab, 2019). �ree of the studies investigated the 
relationship between aspects of positive mental health and school environment (Gashi & 
Mojsoska-Blazevski, 2016; Krawczynska & Zawierucha, 2018; Warne et al., 2013). �ree stu-
dies explored the relationship between aspects of positive mental health and physical activity 
(Gavala-Gonzalez et al., 2022; Jensen et al., 2022; Kirschner et al., 2021). One study explored 
the relationship between quality of life and sleep duration (Stheneur et al., 2019). 

�e three experimental studies aimed to assess the e�ect of the use of indoor nature on 
students' wellbeing (van den Bogerd et al., 2020), the e�ect of a physical education-based co-
ping training on students' resilience (Lang et al., 2016), and the e�ect of a social intervention 
on students' wellbeing (Andersen et al., 2016). �e qualitative study in this scoping review ai-
med to explore school-related factors that promote students' well-being (Warne et al., 2013). 
More detailed descriptions of the aims of the studies can be found in Table 3.

ˆ•…� �‰�…Š�Œ�����������������Ž���������ƒ�����„������‹

�e main �ndings of the studies included in this scoping review may be categorized into four 
themes: i) Vocational identity tends to correlate positively with di�erent domains of positive 
mental health; ii) Positive correlations exist between di�erent dimensions of positive mental 
health; iii) Physical activity is associated with positive mental health; and iv) A supportive 
school environment may predict student wellbeing. 

ˆ•…•��  ��������
��������
���������������
����•�����•� 

�Œ����‡�‘������
‡�‚������ƒ�•�����•��•��
��

Four of the studies in this scoping review investigated the correlation between positive men-
tal health and vocational identity or attending a vocational school. �ree of these studies 
found a positive association between having a strong vocational identity or attending a voca-
tional school and positive mental health (Keijzer et al., 2021; Krawczynskav & Zawierucha, 
2018; Siembab & Stawarz, 2019). Positive mental health in these studies was conceptualized 
as resilience, "better mental health", and life satisfaction. One study (Sakiz & A�ab, 2019) 
found that students in vocational schools reported lower psychological resilience than stu-
dents in nonvocational schools. 

ˆ•…•�� •�����•�������
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�ree of the included studies explored associations between several domains of positive 
mental health in VET students. Ataei and Chorami (2021) found that life satisfaction could 
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predict feelings of enjoyment, and that spiritual wellbeing could predict positive acade-
mic emotions. Findings from the study by Chen et al. (2021) suggest a positive correlation 
 between students' mindfulness and their resilience. Furthermore, Gerber et al. (2013) found 
that mental toughness operates as a stress resilience resource. 

ˆ•…•€� •�
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�����•��
����•�����•�

������������Œ� ���•�����•�������
�•��
��

Four studies looked into the relationship between physical activity and positive mental health 
in VET students. Kirschner et al. (2021) found a signi�cant positive association between phy-
sical activity and self-esteem. Similarly, the study by Gavala-Gonzalez et al. (2022) suggests 
an inverse relationship between participation in physical activity and emotional problems. 
Jensen et al. (2022) also highlighted the positive relationship between positive mental health 
and the likelihood of meeting the recommended standard for physical activity. In their inter-
vention study, Lang et al. (2016) discovered a positive e�ect of a physical education training 
program on students' coping skills. 

ˆ•…•…� ��„�••����•��„����
�­�•����‚������
�•�������„� ������Œ�
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�ree studies in this scoping review explored the relationship between school environment 
and student wellbeing. �e qualitative study by Warne et al. (2018) illustrates how VET stu-
dents consider support and acknowledgement from teachers as important factors for their 
own wellbeing. Ouyang et al. (2021) found that female VET students cope better with ad-
versity when they perceive high levels of social support, and that they report higher sub-
jective wellbeing. Furthermore, �ndings from Gashi and Mojsoska-Blazevski's (2016) study 
highlight the importance of a positive school environment, welcoming teachers, and friendly 
peers for students' wellbeing.

’� ‡���������

�is overview of the past decade's research on positive mental health amongst young people 
in VET indicates that a number of factors may a�ect students' positive mental health. In our 
scoping review, we found evidence to suggest that a supportive school environment, physical 
activity, and a strong vocational identity may contribute to positive mental health for stu-
dents in VET. Moreover, doing well within one domain of positive mental health may lead 
to more positive outcomes in other domains. A particularly interesting �nding is that having 
a strong vocational identity and attending a vocational school seems to be associated with 
positive mental health (Keijzer et al., 2021; Krawczynskav & Zawierucha, 2018; Siembab & 
Stawarz, 2019).  Vocational or occupational identity refers to how students de�ne themselves 
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in a career context (Skorikov & Vondracek, 2012). According to Keijzer et al. (2020) vocatio-
nal identity consists of three components, namely i) vocational self-image, i.e., self-perceived 
interests and capabilities, ii) vocational future image, i.e., ambitions for future outcomes, and 
iii) vocational self-e�cacy, i.e., expectations for success in working life. As such, the deve-
lopment of vocational identity may be associated with positive feelings, quality of life, and 
positive mental health. Due to the nature of the included studies (cross-sectional studies), 
�ndings from this scoping review do not allow us to draw inferences about causality or the 
direction of the correlation between vocational identity and positive mental health. Hence, 
it is not possible to determine whether having a strong vocational identity, functions as a 
protective factor for mental health, or whether positive mental health may lead to a stronger 
vocational identity. Yet, �ndings from Krawczynskav and Zawierucha (2018) do indicate that 
VET students have better mental health than those attending general education, and Siem-
bab and Stawarz (2019) suggest that entering VET may lead to increased life satisfaction. 
�us, it is plausible to assume that choosing VET may be bene�cial to students' positive 
mental health. 

One possible explanation for this correlation between a strong vocational identity and po-
sitive mental health is that students who function well mentally, experience a sense of control 
in their life (cf. Antonovsky, 2002); they act purposefully and believe in themselves and what 
they can become (Stets & Burke, 2014). Positive mental health also suggests optimism and 
faith in �nding one’s way in life, so that a "future self " can be imagined (Uribe et al., 2022). 
�us, students who experience positive mental health may more readily picture themselves 
in a particular job and have a sense of occupational calling and vocational identity. Ano-
ther explanation for the correlation between positive mental health and a strong vocational 
identity may be that VET provides students with the prerequisites to do well, possibly more 
so than general studies programs. VET o�ers a wide variety of choices in subjects related 
to a broad range of careers, which may increase the likelihood that the education matches 
students' interests and talents. Moreover, VET is characterized by creativity, with a focus 
on practical skills, and this may positively a�ect student motivation, especially for students 
who struggle with theoretical learning. Students can also learn while they are at work as 
an apprentice, which may provide an immediate sense of relevance for future employment 
(Directorate-General for Employment, Social A�airs and Inclusion, 2018). Hence, VET may 
be a more e�ective way of stimulating students' vocational self-e�cacy than a general studies 
program, and this may have a positive impact on their mental health.

Another important �nding concerns the identi�ed correlations between environmental 
factors and positive mental health. Several studies in this scoping review suggest that suppor-
tive relationships between teachers and students play a crucial role in the wellbeing of VET 
students. �ese �ndings are not exclusive to students in VET, and research has previously in-
dicated that student perceptions of teacher support and school connectedness are associated 
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with better emotional health (see e.g., Kidger et al., 2012; Oberle et al., 2018). However, what 

makes these �ndings of interest for students in VET, is the fact that VET-teachers report that 

they o�en feel uncertain of their role and responsibilities in matters that concern students' 

mental health (Refsnes & Danielsen, 2018). In the study by Refsnes and Danielsen (2018), 

VET-teachers express the need for more systematic support and collaboration with mental 

health institutions within and outside of the school. While such systematic support and col-

laboration may indeed be necessary for some students, �ndings from this scoping review in-

dicate that taking preventive action for students' mental health is well within teachers' man-

date. Teachers can take speci�c measures to support students, strengthen their relationships 

with them, and acknowledge students as individuals. �ese relatively simple actions may be 

bene�cial to students' mental health and do not require collaboration with mental health 

institutions. �is is in line with �ndings from a study by Schmid et al. (2021), that highlights 

the importance of the school's social organization and teachers' active support and positive 

expectations on students' sense of belonging and thriving at school. Students in VET are at 

a greater risk of ESL, and this has also been associated with mental health (Brekke, 2015; 

Esch et al., 2014; Hjorth et al., 2016). Since the decision to leave school early may be related 

to school environmental factors (Gubbels et al., 2019; Haugan et al., 2019; Magen-Nagar & 

Shachar, 2017; von Simson et al., 2022), it may be particularly important for VET teachers 

to focus on school conditions that may a�ect students' positive mental health and to identify 

salutogenic factors within the school environment. �us, a practical implication from this 

review is the need for VET teacher education to focus more extensively on the importance of 

the psychosocial learning climate at school, and on VET teachers' role in developing a lear-

ning environment that promotes students' mental health through building positive and sup-

portive relationships with them. When VET teachers understand how their everyday actions 

can contribute to students' positive mental health, this may lead to improved school quality 

of life, school mental health, and lower dropout rates for students in VET. 

Finally, �ndings from this scoping review illustrate how even small-scale interventions 

may have far-reaching e�ects, due to the interrelatedness of the di�erent dimensions within 

the positive mental health construct (see e.g., Ataei & Chorami, 2021; Chen et al., 2021; Ger-

ber et al., 2013). For educators in school as well as for researchers, implementing interven-

tions to promote positive mental health may seem daunting and overwhelming because of 

the complex nature of the mental health construct. Yet, several studies in this scoping review 

illustrate how interventions that limit themselves to a single dimension of positive mental 

health may positively a�ect other dimensions, thereby generating positive side e�ects. Hence, 

"thinking small" in school interventions may still lead to improvements in students' overall 

positive mental health, and potentially contribute to reducing ESL rates in VET. 
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Based on the �ndings in this scoping review, some implications for future research are 
 worthwhile discussing. Firstly, this scoping review con�rms that positive mental health 
is understood by researchers as a multifaceted concept that can be assessed in a variety of 
ways. In order to enhance the quality of future research studies, consensus about a common 
 language and terminology for positive mental health is recommended, as this may allow 
for an  improved common understanding (cf. Mei et al., 2020). Next, previous research has 
shown that a large number of assessment tools are available to assess positive mental health, 
and this  makes it pivotal for researchers to be cautious about their choice of measure (Par-
kinson, 2008). Studies in this scoping review have used a diversity of assessment tools, ran-
ging from single-item scales to short forms to lengthier scales, and each of these tools comes 
with bene�ts and disadvantages. While there are few general recommendations about which 
assessment tool to choose, it is important for researchers to consider the psychometric pro-
perties of the scales that they use, particularly the face and content validity of the instruments 
(Parkinson, 2008). Furthermore, researchers need to ensure that the scale is appropriate for 
the chosen population and that it does not cause undue stress to vulnerable respondents 
(Parkinson, 2008). �e development of an internationally standardized toolkit of assessment 
and outcome measures for youth mental health is recommended (Mei et al., 2020).

Finally, most of the studies included in this review are cross-sectional studies, and  there 
is a paucity of studies that explore the positive mental health of VET students through 
 longitudinal, qualitative and/or intervention studies. Longitudinal studies have previous-
ly been identi�ed as a prioritized area for future research on youth mental health (Mei et 
al., 2020). Moreover, it is important for researchers to actively involve research participants 
throughout the research process. In the studies included in this scoping review, VET stu-
dents functioned generally as "informants" rather than as "participants" in the research that 
concerned their own mental health. �us, there is room for an increased focus on inclusive 
and participatory research in the �eld of positive mental health for VET students. Given the 
subjective nature of positive mental health and wellbeing, qualitative studies may be parti-
cularly useful to explore VET students' personal experiences of what enhances their mental 
health. In this way, future research studies are likely to remain relevant for those concerned.

’•�� �“�‚����������ƒ�����„���
���������
������

While the authors of this study tried to conduct the literature search for this study with as 
much rigor and transparency as possible, it is possible that certain relevant studies were le� 
out. We limited ourselves to a literature search of four databases only, which means that some 
studies may have gone under the radar for our search. Moreover, given the somewhat vague 
nature of the concept of positive mental health, it was not always straightforward to decide 
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which studies to include or exclude. However, by following the PRISMA guidelines for sco-
ping reviews, we tried to provide as much clarity as possible about how we conducted the 
literature search. Moreover, we made sure that all hits in our literature search were screened 
by at least two researchers, in order to guarantee the reliability of our results. 

�is scoping review has mapped the available research on positive mental health for stu-
dents in VET that has been conducted over the past decade. Now that the prevalence of 
mental health issues amongst youth is increasing, the salutogenetic focus that characterizes 
this review may be especially useful from a preventive perspective. Findings from this review 
illustrate that a number of factors may a�ect the wellbeing of students in VET. In particu-
lar, a strong vocational identity, a supportive school environment, and physical activity may 
contribute to positive mental health. �ese �ndings suggest that VET teachers may promote 
the wellbeing of their students by providing a supportive psychosocial learning environment 
at school. Moreover, VET may enhance students' positive mental health by providing ample 
opportunity for developing a strong vocational identity. Future research may explore how 
these �ndings can be used to prevent early school leaving and how policy makers and VET 
teachers may contribute to students' thriving at school. 

­������„����‚���

While ethical considerations are not typically discussed explicitly in a scoping review, we 
would nonetheless like to mention our e�orts to safeguard research ethics in this study. First-
ly, we applied a rigid sampling plan for the sources that we used in this scoping review, so that 
all relevant literature could be identi�ed, regardless of the viewpoints and perspectives of the 
authors. Secondly, we aimed for audience-appropriate transparency in the reporting of our 
review, so that the entire research process is available to the reader. �e PRISMA guidelines 
supported us in our e�orts to conduct an ethically sound scoping review.
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��
��
���  Innovative characteristics (� = 0.252, t = 5.041, p < 0.001), vocational self-concept 
(� = 0.386, t = 7.131, p < 0.001) and work readiness (� = 0.219, t = 3.787, p < 0.001) had 
 signi�cant e�ects on employability of vocational college students. �e model explained 53% 
of the variance in employability. Gender, however, did not moderate any of the three direct 
signi�cant relationships.

��
�
����
�	 �is study found that innovative characteristics, work readiness, and vocatio-
nal self-concept are factors that should be taken into consideration when developing educa-
tion and career programs, interventions, and support services for vocational students. �e 
graduate employment issues faced by vocational college students can be overcome if factors 
identi�ed in this study can be enhanced. Similar approaches can be applied for both male 
and female students since gender is not a signi�cant moderator. Overall, this study sheds 
light on the employability of vocational graduates and contributes towards improving career 
guidance and counseling practices for vocational students.

�������� : Employability, Vocational Education and Training, VET, Innovative Characte-
ristics, Work Readiness, Vocational Self-Concept
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���������


Vocational education and training is important to produce skilled and innovative labor to 
drive the country's development in the 4th industrial revolution (IR 4.0) (Shabbir et al., 
2020). Employability of students from vocational colleges is crucial to meet the country's 
demand for 21st-century workers (Sa-Nguanmanasak et al., 2019). However, training and 
moulding vocational college students to e�ectively meet the demands of the global industrial 
market is one of the major challenges of technical and vocational education training (TVET) 
(Aktas et al., 2017; Langthaler et al., 2022). Several countries, including those in Southeast 
Asia, have attempted to restructure TVET to enhance vocational college students' employa-
bility (Campbell, 2016). According to Massetor et al. (2021), in 2019, almost 22.4% (3046) of 
the vocational college graduates in Malaysia are still unemployed, and 727 people are in the 
status of waiting for employment (Ministry of Education, 2019). To overcome this problem, 
there is a need to identify factors that are related to vocational college students' employability. 
Hence, enhancing the employability of students from vocational colleges is a crucial national 
agenda for many countries (Sa-Nguanmanasak et al., 2019). 
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Vocational graduates �nd themselves ineligible to compete with other TVET institutions 
like Polytechnic Institution and Community College because they lacked innovative charac-
teristics like creativity, interpersonal skills and etc (Massetor et al., 2021). Vocational educa-
tion traditionally emphasizes practical skills and specialized knowledge, o�en overlooking 
the cultivation of broader competencies and higher order thinking skills. Vocational stu-
dents need to have innovative characteristics to produce new ideas, concepts products, to 
lead things or recognize opportunities especially in the emerging digitalization world which 
will enhance their employability. However, the in�uence of innovative characteristics and 
employability of vocational college students are seldom researched. According to Ishar et al. 
(2020), many vocational graduates are not innovative and creative enough to compete in the 
industry, which lead to their unemployment a�er graduation. However, due to a lack of stu-
dies that examine the in�uence between innovative characteristics and employment directly, 
the in�uence of this factor in vocational context could not be ascertained. Work readiness is 
among the key attributes that enhances the country's competitiveness. It is an important fac-
tor that drives graduates' employability (Lau et al., 2019). Students must be ready in terms of 
having good personal characteristics such as creativity, leadership, and innovative thinking. 
�ese characteristics are particularly crucial in the context of the IR4.0. IR4.0 is characte-
rized by rapid technological advancements, automation, and digitalization, leading to sig-
ni�cant transformations in industries and job roles. In this era of constant change, students 
with  these innovative characteristics are better equipped to adapt to evolving technologies, 
 embrace new opportunities, and contribute to the workforce e�ectively. �ey are more likely 
to be sought a�er by employers who value individuals with the ability to think critically,  solve 
complex problems, and drive innovation. Conversely, students who lack these innovative 
characteristics may face challenges in securing employment as they may require additional 
training to keep up with the dynamic labor market demands. �erefore, fostering innovative 
characteristics among vocational college students is essential to get them ready for the com-
petitive job market in IR 4.0.

Several studies (e.g., Yang & Wong, 2020) also suggest that employability is closely related 
to vocational self-concept. When students have a clear idea of vocational self-concept like on 
their interest, value, abilities and self-knowledge, vocational students should probably make 
better, e�ective career decisions in the future (Wikansari, 2017). Students with negative self-
concept will limit the career choices by crossing out possible career in the list, which may 
increase the risk of unemployment (Wu et al., 2014). To date, most studies on vocational 
college students have focused more on the development of practical and vocational skills 
such as speci�c technical skills. �ere are few empirical studies that examine vocational col-
lege students' psychological factors and their employability in local context. �ere is also a 
lack of understanding on their current level of innovative characteristics, work readiness and 
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vocational self-concept. Without such information, e�ective career development programs 
and support system to enhance vocational college students' employability is less likely to be 
developed. Key factors identi�ed in the literature reviews namely; innovative characteristics, 
work readiness and vocational self-concept should be examined in relation to employability. 
Research on this topic could �ll in the literature gaps and contribute towards enhancing vo-
cational college students' employability and competitiveness in the job market.

��•	 �������	�
•��
��	••�
�����
���

Past studies showed that vocational graduates �nd themselves ineligible to compete in the job 
market because they lack innovative characteristics (Massetor et al., 2021). Vocational college 
students need to have innovative characteristics to develop new ideas and products, lead 
things, and recognize opportunities (Massetor et al., 2021). According to Mansour (2021), 
candidate with high innovative skills are given the �rst priority in a job. Creativity, leadership, 
self-e�cacy, energy, and risk-propensity are part of employee with innovative characteristics 
(Chell & Athayde, 2009). A recent study by Altini�ik et al. (2023) has used the instrument 
above in the study regarding the relationship of innovative characteristics with employability 
of vocational students and the researchers recommended the use of the instrument in any 
innovative skills study. According to Shahroom and Hussin (2018), in IR 4.0, human jobs 
will be replaced by smart robots. Past literature shows that innovative characteristics have 
direct in�uence on the entrepreneurship and employability of vocational students (Li, 2021). 
Among China vocational students who came from a single-parent background, factors like 
self-e�cacy, optimism, and motivation have an in�uence on their employability (Zhang, 
2021). �e amount of energy a vocational student also has in�uence towards employability 
because it increases the urge to starting their own business (Masri et al., 2021).

Employability is also closely related to vocational self-concept. Students with a clear idea 
of their vocational self-concept like their interests, values, abilities, and self-knowledge, can 
make better, e�ective, career decisions in the future (Wikansari, 2017). Whereas students 
with a negative vocational self-concept, on the other hand, will limit their career choices 
by crossing out possible career in the list, increasing the risk of unemployment (Wu et al., 
2014). Vocational self-concept is an important element in the famous Super's vocational the-
ory. According to Sururi (2020), Super's vocational self-concept is relevant to IR 4.0. Super's 
exploratory phase (age 15-24) is characterised by introductory time of listing down but not 
�nalising choices. In the exploratory stage, there is crystallization, specifying, and implemen-
ting. At this stage students should have some idea about what they will pursue and formulate 
(Lau et al., 2019). Career �exibility is an indicator of employability (Lau et al., 2020). �rough 
a person's choice behaviour, vocational interest and value do a�ect the job criteria (Han-
sen & Wiernik, 2018). It is stated that, students o�en look for satisfaction of a job through 
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work roles in which they can express themselves (Sururi, 2021).  As supported by Wikansari 
(2017), there are very few studies on how vocational self-concept in�uences students' future 
job decisions. �is study will be informative to provide extra evidence on this matter because 
vocational self-concept was found to be related to career indecision and positively associated 
with job acquisition (Wikansari, 2017).

In addition to innovative characteristics and vocational self-concept, work readiness is 
crucial to vocational college students' employability. As reported by Caballero et al. (2011), 
there are three components to work readiness namely (a) personal characteristics, (b) work 
competence, and (c) social intelligence. A person who is ready for work has the capability 
to perform well at the required level consistently with only minimal supervision and con-
tribute value to the company. Students who are ready for work and have the necessary com-
petencies are better prepared for employment a�er graduation and long term work success 
(Bryne, 2020). It is being mentioned in the study of Lau et al. (2019), that in order to have 
work readiness, students should possess good work ethics, adequate interpersonal skills, 
clear employment goal, optimism about future, ability to persevere di�culties, adapt to a 
new work culture, have capacity to learn new things, be agile, and keeping physically �t and 
mentally alert. Work readiness is a criterion used in recruitment and, one that is becoming 
 increasingly valued and is expected to be possessed (beyond just certi�cation) by  candidates 
(Prikshat et al., 2019). �is argument is supported by Mari et al. (2019) who claims that 
academic quali�cation alone does not guarantee a job in the competitive work market if the 
graduates lacks skills like work readiness. Higher institutions like vocational college face big 
pressure in preparing students for the digitalized industrial world (Ghavifekr & Radwan, 
2021). According to Jiang (2022), vocational students' self-personal problems has relation-
ship with their employability. Social intelligence also has in�uence on the employability of 
vocational students. As such, vocational colleges must be responsible in equipping students 
with the required skills that will allow them to manage their future careers. Work readiness is 
all about having the attributes and attitudes needed to be successful in work (Lau et al., 2019). 
Work readiness will enhance students' employability and get them ready for the dynamic and 
challenging 4.0 job market. Based on the objectives of this research work, the study proposed 
the following research questions:

1. Do innovative characteristics a�ect employability of vocational college students?

2. Do work readiness a�ect employability of vocational college students?

3. Do vocational self-concept a�ect employability of vocational college students?
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�e following hypotheses were proposed in this research work: 

H1.  Innovative characteristics have a positive in�uence on employability. 

H2.  Vocational self-concept has a positive in�uence on employability. 

H3.  Work readiness has a positive in�uence on employability. 

��•	  �
���	­�€���
���	�
	••�
�����
���	�•�
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Gender imbalance in vocational education is well known, yet it has only little attention until 
now (McDool & Morris, 2022). According to Lim et al. (2019), in 2013, the female labor force 
participation rate surpassed the 50% mark for the �rst time, and the rate was 54.7% in 2017. 
In Malaysia, the participation of females in higher education is more visible nowadays, but, 
the number of female students in vocational colleges is still less even though there is no quota 
issue. As mentioned by Rahayu and Aryanti (2022), TVET education is well-known among 
male students, rarely chosen by female students and only a small fraction of female students 
apply to TVET institutions like vocational colleges. Male students are more interested in 
technical engineering courses while female students are more interested in home economics 
courses like home management, clothing & textiles, food & nutrition, hospitality manage-
ment, and child care (Chukwu et al., 2020).

With regards to innovative characteristics (creativity, leadership, energy, self-e�cacy, and 
risk-propensity), most of the studies point toward males having an upper hand over females. 
Some of the basic attributes of business leaders are being brave, independent, and able to take 
risks (Gupta et al., 2017). Research done by Joensuu-Salo et al. (2015) says that men show 
stronger interest and higher risk taking to become entrepreneurs than women. According 
to Naukkarinen and Bairoh (2022), male vocational engineering students develop creativity 
easier compared to female students, that will be helpful in future work. Even in China, Zeng 
et al. (2022) �nd that male vocational students are more driven and exhibit elevated energy 
when it comes to adapting to work. But, as stated by Ismail et al. (2019), in some countries, 
the percentage of females enrolled in TVET is lower than males due to factors such as the 
government itself, school society and parents. �e �nding from the study by Abdullah et al. 
(2020), shows that there is a statistical di�erence between male and female students in vo-
cational colleges on social intelligence, cross-cultural skills, and leadership skills. However, 
there is no signi�cant di�erence between students' genders on initiative and self-direction or 
self-e�cacy skills. �e mean score of male students was higher compared to female students 
in the skills above. 
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Focusing on work readiness (personal characteristics, work competence, and social intelli-
gence), there were no obvious and signi�cant di�erences in work competence skills between 
male and female engineering students in Malaysia and �ailand, as both genders showcased 
similar levels of work quality, practical ability, personal character, moral principles, social 
intelligence, decision making skills, and adapting to formal organisation (Sa-Nguanmanasak 
et al., 2019). However, referring to a study by Ismail et al. (2020), on being work-ready, male 
students are slightly ahead of female students, especially on leadership, personality, know-
ledge extent, and social and emotional intelligence. Yet, female students are more work-ready 
as they have superior thinking skills, better team players and have more experience.

Finally, on vocational self-concept (vocational interest and value, vocational abilities, and 
self-concept), male vocational students have more inclination for higher aspiration, better educa-
tion self-esteem, and greater �exibility in career compared to female students (Zeng et al., 2022).  
Based on a research by Avram et al. (2019), it is easier for students with stronger adaptability in 
their careers to give more importance to future career development and be more self-reliant in 
overcoming obstacles in academic tasks. Hence, male vocational students may tend to rank high-
er than female students in terms of vocational self-concept, according to those studies.

Answering the question of the e�ect of gender on the employability of vocational college 
students, a recent study suggests that there is actually not much e�ect on employability due 
to the gender gap in vocational students. �e �ndings of a study by Masud et al. (2018) indi-
cate that the employability of the TVET graduates was related to their personal strengths or 
abilities, and appreciation or value they received from the organisation, their motivation and 
support in their career progression, regardless of their gender. �is suggests that employabi-
lity can only be in�uenced by skills and has nothing to do with gender.

�e following are hypotheses related to the moderating e�ects of gender:

H4.  Female students moderate the relationship between innovative characteristics  
 and  employability.

H5.  Female students moderate the relationship between vocational self-concept and   
 employability.

H6. Female students moderate the relationship between work readiness and employability.

H7.  Male students moderate the relationship between innovative characteristics and  
 employability.

H8.  Male students moderate the relationship between vocational self-concept and  
 employability.

H9. Male students moderate the relationship between work readiness and employability.
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�e samples were Malaysian Vocational Certi�cate (SVM) and Malaysian Diploma  Certi�cate 
(DVM) students from all �ve vocational colleges in Penang which consist of 14 programs 
such as engineering programs like automotive technology and etc, design programs like gra-
phic design and business administrative programs like business management and etc.

�e deputy of directors and counselors were requested to give clear instructions to the 
students and provide assurance on their anonymity in answering of this survey. �ere were 
concern with the achievement of the number samples needed hence, permission to collect 
data from Alor Setar and Kulim vocational colleges from neighbour state, Kedah were acqui-
red as a backup. 

As for the delimitation of this study, since this study is focused on vocational college 
students, the �ndings of the study may not be generalized to students from other types of 
educational institutions. Moreover, the analysis carried out in this study does not look into 
innovative thinking, work readiness and vocational self-concept by each programs of voca-
tional college. �is study is more interested to provide an overview on the in�uence of inno-
vative characteristics, work readiness, vocational self-concept on employability of vocational 
college students. Besides, all three variables were measured with established instruments that 
include �ve major characteristics namely creativity, self-e�cacy, energy, leadership and risk-
propensity in innovative characteristics, three major work readiness namely personal cha-
racteristics, work competence and social intelligence, three factors of vocational self-concept 
that are vocational interest and value, vocational abilities and self-concept. So, other form of 
characteristics, skills or factors are beyond the scope of this study. 

•	 ��
������
	���•����•

Figure 1 shows the conceptual framework of this study. Vocational college students' em-
ployability is in�uenced by their innovative characteristics (creativity, leadership, energy, 
self-e�cacy, risk-propensity) which are stated in Chell and Athayde (2009), vocational self-
concept (vocational interest and value, vocational abilities, self-concept) from Groenestege 
(2012), and work readiness (personal characteristics, work competence, social intelligence) 
by Caballero et al. (2011).  �is study aims to identify the in�uences of innovative characte-
ristics, work readiness, and vocational self-concept on the employability of vocational college 
students. �e study also examined the moderating role of gender. �e link between these 
factors and  employability is supported by the CareerEDGE theory, the DOTS employability 
model, and Career Development theory. CareerEDGE theory explains on �ve factors: career 
development learning, experience, degree subject knowledge, understanding and skills, ge-
neric skills, and emotional intelligence- that can lead towards employability through a com-
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plex interaction with self-esteem, self-e�cacy, and self-con�dence (Pool & Sewell, 2007). 
Whereas, according to Paadi (2014), DOTS employability is designed as the opposite of the 
 CareerEDGE model because it is a very simpli�ed version compared to the CareerEDGE 
model. DOTS employability includes decision learning, opportunity awareness, transition 
learning, and self-awareness as important skills needed in employability (Watts, 2006). �e 
Career Development theory explains that there are �ve processes of self-rating about future 
career (Super, 1990). Self-concept was proposed as the main psychological factor that in�u-
ences employability (Super, 1990; Wu et al., 2014). 

Figure 1: Conceptual Framework

•	 †���������
	���•����•

�e relationships between innovative characteristics, work readiness, and vocational self-
concept are supported by three main theories: Super's (1990) Career Development �eory, 
Pool and Sewell's (2007) CareerEDGE �eory, and Watts's (2006) DOTS Employability Mo-
del. While each theory emphasizes di�erent variables, the CareerEDGE �eory and DOTS 
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Employability Model support the relationship between innovative characteristics, work rea-
diness, and employability. Additionally, the DOTS Employability Model and Career Deve-
lopment �eory support the relationship between vocational self-concept and employabi-
lity. Despite their di�erences, all three theories acknowledge the interconnections of these 
variables. �is study utilized measurement tools such as the Youth Innovation Skills Mea-
surement Tool by Chell and Athayde (2009), the Work Readiness Scale by Caballero et al. 
(2011), and the Vocational Rational Scale by Groenestege (2012) to explore the connection 
between these variables and employability. �e theories explain how innovative characteris-
tics, work readiness, and vocational self-concept in�uence employability. For example, Pool 
and Sewell (2007) suggest that the CareerEDGE skills, such as self-esteem, self-e�cacy, and 
career development learning, impact individuals' responses to the work environment, which 
aligns with the positive relationship found in this study between innovative characteristics 
and  employability. 

�e DOTS Employability Model emphasizes decision-making skills, job search skills, and 
self-presentation skills as contributors to employability. �is supports the positive correlation 
and in�uence of work readiness on employability. Similarly, the Career Development �eory 
highlights the development of self-concept and the implementation of vocational preferences 
in achieving successful employability. �e study's �ndings further support these theories, re-
vealing positive correlations between all three independent variables and employability. �e 
literature review by Paadi (2014; Wu et al., 2014) also underscores the signi�cance of factors 
such as creativity, leadership, energy, self-e�cacy, risk-propensity, work competence, per-
sonal characteristics, social intelligence, vocational value & interest and vocational abilities 
in employability. �erefore, all three theories receive support. �e �ndings suggest that the 
theories used in this study can be integrated into a comprehensive theory of employability 
by incorporating all the components of innovative characteristics, work readiness, and voca-
tional self-concept. �e Career Development �eory appears suitable for this purpose, as it 
encompasses the contributions of these factors to employability. �us, all three theories are 
relevant for explaining the employability of vocational college students (see Figure 2).
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Figure 2: Source. Adapted from Pool and Sewell (2007), Watts (2006),  
Super (1990: Cited by Paadi 2014) and Wu et al. (2014)

„	 ������	

A quantitative correlational design was carried out to achieve the objectives of the study. �e 
samples consisted of 395 vocational college students from �ve vocational colleges located in 
the states of Kedah and Penang, Malaysia. A total of 395 students from various engineering 
programs like Electric technology, design programs like Graphic Design and business admi-
nistrative programs like Business Management and etc have responded to the survey. 

Respondents were selected using Strati�ed Random Sampling technique. �e validity and 
reliability of these instruments were established before the data collection. All four instru-
ments were adapted to Malay language for the vocational students' better understanding. 
So, the check on translation and suitability were done with two TVET experts from two 
public universities in Malaysia. First expert is a professor from Universiti Tun Hussein Onn 
Malaysia (UTHM). �e expert is the head of advanced centre for TVET, specializes in cur-
riculum development and an expert of psychological factors like leadership, critical skills, 
work competency and etc. �e second expert is from Universiti Sains Malaysia (USM), an 
expert that has TVET education background previously and specializes in curriculum in-
terventions. Content validity depended fully on the comments from validators. Some items 
that were erased and most of the items were paraphrased according to the context of voca-
tional  students and for their easy understanding. Pilot study was done with three vocational 
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 programme students: Welding Technology, Computer System & Network Technology and 
Industrial Machining Technology from a vocational college in Kedah. Items with low reliabi-
lity were deleted and the Self-concept sub set from Vocational Self-concept were deleted due 
to very low Cronbach's Alpha (.39).

Descriptive and structural equation modelling (SEM) analyses were carried out. Respon-
ses were provided on four-point likert scale ranged "Strongly Disagree", "Disagree", "Agree" 
and "Strongly Agree". A four-point likert was chosen to make sure respondents make a �xed 
positive or negative response in order to avoid respondents move on without giving care-
ful thoughts to the current question (Hopper, 2016). Approval to carry out the study was 
 obtained from the Education Planning and Research Division, Ministry of Higher Educa-
tion, the State Education Department, and all the vocational colleges involved. �e research 
ethical guidelines were followed in this research in order to protect the respondents' con�-
dentiality. 

Data were collected through an online questionnaire survey, which is made up of four 
instruments (refer Table 1 for example): �e Youth Innovation Skills Measurement Tool, 
which aims to o�er strong measure of young student's innovation skills, to show the ways of 
revealing this capacity, to understand innovative behaviour within secondary schools, sixth 
form colleges and to identify any kind school or college initiatives that would promote the 
development of innovative attitudes and behaviour (Chell & Athayde, 2009), the Work Rea-
diness Scale to assess "being ready" for job skills in college graduates with di�erent back-
ground specializations (Caballero et al., 2011), the Vocational Rational Scale is to measure 
the self-concept crystallization in the �eld of career development (Groenestege, 2012), and 
the Perceived Future Employability Scale to measure young adults' perceived future emplo-
yability, their perceptions on their future skills, experience, networks, personal traits, labour 
market knowledge and institutional reputation at the time of completing their formal educa-
tion when they are on entering the labour market (Gunawan et al., 2018). �e collected data 
were entered into the Statistical Package for the Social Sciences (SPSS) version 26 for descrip-
tive statistical analysis. �is was followed by the Partial Least Squares Structural Equation 
Modeling (PLS-SEM) analysis that was carried out via SmartPLS 3 to evaluate the measure-
ment and structural models. �e application of PLS-SEM in this study enables researchers 
to estimate complex model with many constructs, indicator variable, and structural paths so 
that the causal explanations on the relationship between the constructs (Sarstedt et al., 2017). 
Additionally, PLS-SEM can handle re�ective model and consists of great statistical power 
which helps researchers identify the signi�cance of a speci�c relationship e�ciently (Hair et 
al., 2017). PLS-SEM model evaluation begins with the assessment of measurement model to 
check its reliability and validity of the construct, which then continues with the assessment 
of structural model to check the predictive capabilities of the model and the relationships 
between the constructs (Hair et al., 2017).
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�e four constructs namely vocational self-concept, work readiness, innovative characteris-
tics, and employability and each of their indicators are shown in Table 1. First, composite re-
liability was reported to indicate whether the measurement model ful�ls the internal consis-
tency reliability. �e present model composite reliability values 0.855 to 0.905, indicating the 
indicator variables achieved satisfactory internal consistency reliability. Next, the �ndings 
showed that the outer loadings ranged from 0.713 to 0.836, which ful�lled the minimum 
threshold of 0.7 for acceptable indicator reliability. �e AVE of constructs recorded a range 
from 0.558 to 0.613, which were greater than the threshold of .5 (Garson, 2016). In short, 
the present measurement model achieved convergent validity as the indicators ful�lled the 
recommended values of outer loadings, composite reliability, and average variance extracted 
(AVE). 

Table 1: Convergent Validity Results

Latent variables  Item Outer loading CR AVE

Employability (EMP)

EMP1 I would know the steps I need to take to do well in 
my chosen career

0.806 0.905 0.613

EMP2 I would have developed the ability to �nd out 
about job opportunities in my chosen �eld

0.779

EMP3 Employers will be able to see that I am well moti-
vated from what I have achieved

0.775

EMP4 Employers will be able to see that I have clear 
goals for myself

0.762

EMP5 Future employers would see that I have the right 
technical skills and knowledge that they want

0.792

EMP6 I would have developed the reasoning and pro-
blem solving skills that future employers o�en 
require

0.784

Innovative characteristics (IC)

IC1 It’s energizing and rewarding to help other people.0.732 0.865 0.563

IC2 I feel really motivated when I produce something 
that no one else has.

0.788

IC3 I want my work to provide me opportunities to 
show that I can overcome problems.

0.713

IC4 Once I start something I will �nish it. 0.790

IC5 I would join a union/club group independently if 
it was something I really wanted to do.

0.725

Vocational self-concept (VSC)

VSC1 I have a real clear picture of my work-related attri-
butes and characteristics

0.762 0.855 0.597

VSC2 I know my own values well enough to make a ca-
reer decision right now

0.722
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VSC3 I know pretty much what I'm looking for in a col-
lege major and a career

0.836

VSC4 I feel con�dent that my career plans match my 
personality, interests, etc

0.766

Work readiness (WR)

WR1 I can adapt to di�erent social situations at work 0.742 0.883 0.558

WR2 I can develop good relationships with people at 
work

0.776

WR3 I can easily adapt to new situations 0.741

WR4 I have con�dence in technical competency 0.736

WR5 I can cope with multiple demands at work 0.739

WR6 I can analyse and solve complex problems 0.747

Note: CR = composite reliability; AVE = average variance extracted.

‡�•	 ­�����•�
�
�	‚�
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A�er establishing the convergent validity, the assessment continues with the examination 
of discriminant validity. Scholars have recently suggested to assess heterotrait-monotrait 
(HTMT) ratio of correlations for discriminant validity (Henseler et al., 2015). �e �ndings 
in Table 2 suggest that the values of HTMT are below the threshold value of 0.90. In other 
words, it proves the establishment of the discriminant validity of the present model.

Table 2: Discriminant Validity Results (HTMT)

Employability Innovative  
characteristics

Vocational  
self-concept

Work readiness

Employability 

Innovative characteristics 0.672

Vocational self-concept 0.795 0.645

Work readiness 0.708 0.641 0.834

‡�•	 ������•�
�	�ˆ	ƒ��������
	����
	

�e collinearity issue for the structural model (Figure 4) was examined to determine whether 
the predictor constructs are below the critical levels of collinearity (Hair et al., 2017). It is 
suggested to examine the values of variance in�ation factors (VIF) for the assessment of the 
collinearity issue (Sarstedt et al., 2021). Based on the results, the VIF values of the constructs 
were lower than the critical value of 5 (Table 3), indicating that the issue of collinearity for all 
three sets of predictor variables did not exist.
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indicating a greater explanatory power (Rigdon, 2012). Based on the guideline, the R2 values 
of 0.75, 0.50, and 0.25 can be represented as substantial, moderate, and weak predictive pow-
er respectively (Henseler et al., 2009). In this study, the endogenous construct, EMP recorded 
an R2 value of 0.530, implying that the VSC, WR, and IC moderately explained 53% of the 
variance in EMP.

One way to examine the predictive accuracy is the Q2 values. In the blindfolding output, 
the �ndings revealed that the Q2 values of three endogenous constructs, EMF, IMF, and 
TRSL were recorded at 0.301. �e �ndings suggest that the model has predictive relevance 
as the Q2 value is greater than 0 (Sarstedt et al., 2021). �e next step is to assess the e�ect 
size, f2. When there is a removal of a speci�c predictor construct in the model, the change in 
the R2 value can evaluate whether the removed construct exerts a substantive impact on the 
endogenous constructs (Hair et al., 2017). �is measure is known as the e�ect size. E�ect size 
indicates the e�ect of a predictor latent variable at the structural level (Henseler et al., 2009). 
�e e�ect size is a measure of the magnitude of an e�ect that is independent of sample size 
(Benitez et al., 2020). Guidelines by Cohen's (1988) explain that 0.02 represents small, 0.15 
represents medium, and 0.35 represents large e�ects of the exogenous latent variables. In 
this study, the e�ect size f2 for the structural model relationship was calculated. Vocational 
self-concept (f2 = 0.160) had a medium e�ect size on employability because it was above the 
threshold of medium e�ect at 0.15. Both innovative characteristics (f2 = 0.090) and work rea-
diness (f 2 = 0.051) had a small e�ect size on employability because it was above the threshold 
of small e�ect at 0.02. �erefore, this implied that the vocational self-concept had a larger 
e�ect size on employability compared to innovative characteristics and work readiness. �e 
results proved the building of theory postulating the practical signi�cance of vocational self-
concept on employability among vocational college students. 

In this study, structural equation modeling analysis was conducted to examine the path 
coe�cient. First, three direct e�ect hypotheses were tested (see Table 4). Bootstrapping was 
conducted with a sub-sample of 5000 to test whether a path coe�cient is signi�cantly di�e-
rent from zero. In this study, three direct relationships were tested, as shown in Table 4: 1) 
Innovative characteristics and employability, 2) vocational self-concept and employability, 
and 3) work readiness and employability. According to the results, all the constructs recorded 
a t value greater than 1.96. First, innovative characteristics (� = 0.252, t = 5.041, p < 0.001) 
had a signi�cant e�ect on employability. �e �nding suggests that the greater the innovative 
characteristics among vocational students, the higher their employability. Second, vocational 
self-concept (� = 0.386, t = 7.131, p < 0.001) exerted a signi�cant e�ect on employabili-
ty. When vocational students' vocational self-concept is higher, the employability becomes 
 higher. �ird, work readiness (� = 0.219, t = 3.787, p < 0.001) had a signi�cant e�ect on 
employability. It implies that when vocational students' work readiness is high, their emplo-
yability is high as well. 
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Table 4: Results of Direct E�ect Path Coe�cients 

No Relationship Beta t value p  
value 

Con�dence  
interval (BC)

Result

LL UL

H1 Innovative characteristics �B 
Employability 

0.276 5.670 0.000 0.183 0.373 Supported 

H2 Vocational self-concept �B 
Employability 

0.406 7.742 0.000 0.303 0.509 Supported 

H3 Work readiness �B 
Employability 

0.165 2.851 0.000 0.052 0.281 Supported 

‡�•�•	 ��
�������	�
�
����	

Measurement invariance of composite models (MICOM) is an important issue when con-
ducting PLS-SEM multi-group analyses (MGA). Based on the guideline by Henseler et al. 
(2016), the MICOM procedure consists of three steps: (1) Con�gural invariance, (2) compo-
sitional invariance, and (3) the equality of composite mean values and variances. Based on 
Table 5, the results of Step 1 and 2 of MICOM indicated no lack of measurement invariance, 
thus establishing partial measurement invariance. When there was no issue of measurement 
invariance, the researchers continued with the multi-group analysis. It allows the comparison 
between the standardised path coe�cients across the groups via MGA (Henseler et al., 2016). 

Table 5: Results of Measurement Invariance of Composite Models

Construct Con�gural  
invariance

Compositional invariance assessment

Original  
correlation

5.00% Compositional  
invariance

Employability Established 0.999 0.998 Established

Innovative characteristics Established 0.995 0.992 Established

Vocational self-concept Established 0.996 0.993 Established

Work readiness Established 0.999 0.994 Established

Once partial measurement invariance was established using MICOM, the researchers conti-
nued with the assessment of group di�erences via MGA. �e results in Table 6 indicated that 
path coe�cient di�erences were not statistically signi�cant.  �is implies that there was no 
signi�cant di�erence across gender (male vs female) in all three direct relationships.
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Table 6: Results of Multigroup Analysis

Path Path  
coe�cients  

group 1 (Male)

Path  
coe�cients  

group 1 (Female)

Path  
coe�cients  
di�erence

Permutation  
p values

Innovative characteristics �BEmployability 0.212 0.368 -0.156 0.178

Vocational self-concept �BEmployability 0.384 0.391 -0.008 0.947

Work readiness �B Employability 0.249 0.132 0.117 0.398

‡�•�•	 ��������
�	•€����

Based on the �ndings in Table 7, the gender variables (both male and female) did not exert 
any moderating e�ects on the relationship between (1) innovative characteristics and emplo-
yability, (2) vocational self-concept and employability, and (3) work readiness and employa-
bility respectively. �e �ndings suggest that all three direct relationships were not moderated 
by gender (Figure 3 and 4).

Table 7: Results of Moderating E�ects

No Relationship Beta t value p value Con�dence  
interval (BC)

Result

LL UL

H4 Innovative characteristics �B Female �B 
Employability 

0.038 0.830 0.407 -0.055 0.126 Unsupported 

H5 Vocational self-concept �B Female �B 
Employability 

-0.016 0.347 0.729 -0.111 0.077 Unsupported 

H6 Work readiness �B Female �B  
Employability 

-0.059 1.158 0.247 -0.155 0.043 Unsupported 

H7 Innovative characteristics �B Male �B 
Employability 

-0.038 0.824 0.410 -0.128 0.053 Unsupported 

H8 Vocational self-concept �B Male �B  
Employability 

0.017 0.346 0.729 -0.078 0.112 Unsupported 

H9 Work readiness �B Male �B Employability 0.059 1.179 0.239 -0.042 0.152 Unsupported 

To conclude, the �ndings showed that vocational self-concept had a signi�cant direct e�ect 
on employability. Second, work readiness exerted a signi�cant direct e�ect on employability. 
�ird, innovative characteristics had a signi�cant direct e�ect on employability. Hence, Hy-
potheses 1, 2, 3 were supported. On the other hand, gender did not moderate any of the three 
direct signi�cant relationships. Hypotheses 4 to 9 were not supported.  Figure 5 indicates the 
results of moderation analysis for female students whereas Figure 6 displays the results of 
moderation analysis for male students.
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�e �ndings showed that innovative characteristics (� = 0.252, t = 5.041, p < 0.001), voca-
tional self-concept (� = 0.386, t = 7.131, p < 0.001) and work readiness (� = 0.219, t = 3.787, 
p < 0.001) had signi�cant e�ects on employability of vocational college students. �e model 
explained 53% of the variance in employability. �e �ndings are supported by past studies. A 
study in China shows that the characteristics of innovation have an in�uence on vocational 
college students' employability and future entrepreneurship. It is being said that having a high 
innovation spirit is the only way to increase the employment of students (Li, 2021). Accor-
ding to Zhang (2021), psychological factors like self-e�cacy, optimism, and motivation have 
an in�uence on vocational students' employability in China. �is study did the analysis on all 
the students with single-parent and result shows that 60.1% self-e�cacy has e�ect on their 
future employability. Self-drive has a positive relationship with job searching in the future 
due to an increase in career evaluation and exploration (Chen et al., 2022). Energy or the en-
gagement in learning has in�uence towards future employability and in becoming their own 
boss (Masri et al., 2021). Comparing to previous literature review, Mansour (2021) says that, 
�rst job priority is given to candidate with high innovation skills believing they are good in 
generating novel ideas and being good in deciding best alternative for any problems to come, 
is supported with this study. �e creators of the youth innovation skills  measurement that 
was used for this study also say the same thing, creativity, leadership, energy, self-e�cacy, and 
risk-propensity is the starter pack for employment (Chell & Athayde, 2009).

According to Jaafar et al. (2018), students with high work readiness skills will know how 
to manage a job. Study by Jiang (2022) shows that there is a high relationship between self-
personal problems and vocational students' employability. It is being said that China voca-
tional students when nearing graduation o�en get into employment with anxiety, worry, and 
emotion problems due to the constant changes in the job market environment (Jiang, 2022). 
Being intelligent socially, such as in tolerating frustration and coping with any problems, has 
a positive correlation with employability of vocational students. �ere is a need to cultivate 
the students' mental health and cultivate people-skill among them to prevent frustration in 
working place (Luo et al., 2022). According to Zhang (2021), psychological resilience like 
social behavior and emotional intelligence has a signi�cant positive relationship with the 
employment. �e higher their psychological resilience, the more they can cope with any so-
cial problems in the workplace and any employment process (Zhang et al., 2021). Past studies 
have found that there is a  signi�cant relationship between work readiness and employability 
among vocational college students.

As found by past studies, vocational self-concept, especially career resilience, was a strong 
indicator of employability in that study. Resilience is a process of valuing, appreciating, adap-
ting and adjusting in your career (Lau et al., 2020). How much mental toughness in adapting, 
and adjusting to situations possessed by a student does in�uence their future employability 
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success. �is is in line with the �ndings from Hansen and Wiernik's (2018) study, which 
found that vocational interest and values in�uence the work criteria through someone's 
choice behaviors.

In this study, a structural equation model that explains the employability of vocational 
college students was developed. �is model can be used to develop interventions and career 
counselling support to enhance the employability of vocational students. Career counseling 
should focus on students' self-abilities, clarity, values, and interest in career development. 
Since, di�erence of gender has no e�ect towards all three variables, similar career counselling 
programs can be designed for both male and female. �is can be done by career advisors 
and counselors before students choose their diploma programs. vocational colleges can carry 
out employment seminars, conduct mock interviews, arrange business visits, and conduct 
college students' professional intention surveys. Such initiatives will enhance students' inno-
vative characteristics and get them ready to work in IR 4.0. To increase the level of work rea-
diness and vocational self-concept, more entrepreneurship programmes can be done, rather 
than just focusing on working for other people, the students can also learn to start up their 
own business and be their own boss. Outstanding alumni can be invited to come and hold 
forums or talks on their experience. 

Š	 ��
�
����
	

In conclusion, the �ndings of this study have important implications on educational and 
theoretical perspectives on the employment of vocational graduates, career guidance and 
counseling practices in the �eld of vocational education. 

As there is lack of research done on the level, relationship and in�uence of innovative cha-
racteristics, work readiness and vocational self-concept directly on the employability of vo-
cational college students, this study could help to �ll in the gap. �e �ndings can be used as a 
help in improving the employability of vocational college students especially on the vocatio-
nal self-concept. Overall, there are still little lack of studies regarding vocational self-concept 
that a�ects the future employability especially on vocational college students according to 
types and nature of vocational programs. �is study hopefully provides useful implications 
to Kementerian Pendidikan Malaysia (KPM) in the sector of Technical Vocational Educa-
tion and Training (TVET) and Vocational Colleges to come up with intervention programs, 
 career counseling, elective courses focusing on improving attitudes, abilities, values towards 
their future work and most importantly career decision making skills and low level of voca-
tional self-concepts. 

All three theories in this study have similarities on describing innovative characteristics, 
work readiness and vocational self-concept that leads to employability. �e results of this stu-
dy extent further support for the theories involved because there is positive correlation on all 
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three independent variables with employability. Overall, �ndings also shows that the theories 
used in this study can be expanded by adding all the components of innovative characteris-
tics, work readiness and vocational self-concept into a whole one theory that is Career De-
velopment theory because all this has contributions towards employability. All three theories 
involved is suitable to explain the employability of vocational college students.

Factors that in�uence the employability of vocational college students have been identi-
�ed in this study. Vocational students with higher level of innovative characteristics, work 
readiness, and vocational self-concept were found to be more employable. �e results sug-
gest that innovative characteristics, work readiness and vocational self-concept are important 
factors that should be taken into account when developing education programs, intervention 
and support services to enhance the students' employability. �e graduate employment is-
sues faced by vocational college students can be overcome if their innovative characteristics, 
work readiness, and vocational self-concept can be enhanced. Similar approaches and inter-
ventions can be applied for both female and male students since gender was found to be an 
insigni�cant moderator. 

Career counseling on prioritizing students' self-abilities, clarity, values and interest will 
lead to a high chance of being employed in the �eld of studies. �is can be done by  career 
advisors and counselors before students choose their programs. Vocational college can carry 
out employment seminars, conduct mock interviews, arrange business visits, conduct col-
lege students' professional intention surveys. Furthermore, outstanding alumni can be invi-
ted to hold forums, talks, share on their experience. Students actively participating in social 
 practice, can continuously strengthen the social practice ability and ability to acquire work 
experience, will also enhance the sense of competition, and enhance the adaptability to fu-
ture careers (Sun et al., 2019).

Š��	 ������	��������

Based on the �ndings of the study, vocational college students vary in the levels of innovative 
characteristics, work readiness and vocational self-concept. Most of them are high in inno-
vative characteristics, moderate in work readiness whereas low in vocational self-concept. 
Since, during the pilot study, the sub set of self-concept were removed from the vocational 
self-concept because of a really low Cronbach's Alpha, in the future, the results of vocational 
self-concept according to di�erent vocational programs can be further explored using bigger, 
di�erent samples and adding back in the self-concept sub set into the instrument. 

Zhang (2021) suggest that there is a need of studies on the relationship and in�uence of 
family environment on the employability of vocational college students. �is recommen-
dation is also supported with the evidence by a Malaysian study that says 60.1% of career 
exposure in Johor vocational college students is actually contributed by family and friends 



311Ahmid, Tiew, Abdullah

(Bakry et al., 2020). Another variable that has link with the employability of vocational col-
lege students is English pro�ciency. A lot of vocational students in China have fear on spea-
king in English, leads to having hate and lack of interest towards the language (Lin, 2021). As 
research by Sumarsono et al. (2017) pointed out, vocational students in Indonesia are jobless 
and poor in overall communication skills because of a low level of English pro�ciency. So, the 
researchers made a textbook on English Language Teaching (ELT) specially for vocational 
students (Sumarsono et al., 2017). Problems regarding English language is not only in the 
neighbour countries like, China and Indonesia but in Malaysia too. According to the former 
Vice Chancellor of Universiti Sultan Zainal Abidin (UNISZA), Prof. Datuk Dr Hassan Basri 
said, one of the reason vocational graduates have di�culty in getting job is the lack in English 
communication skills (Massetor et al., 2021). A research �nding in Batu Pahat and Kluang 
vocational college shows that, the students are very low in English pro�ciency due to less 
usage of the language in the classroom during studies (Massetor et al., 2021). So, teachers in 
vocational colleges should focus more on using English language during the teaching and 
practical session. �ere is also a need of more studies on the in�uence of English pro�ciency 
on the employability of vocational college students and ways to improve the pro�ciency, con-
�dence and interest in speaking English language.

Findings on the level of innovative characteristics, work readiness and vocational self-
concept shows that there is in need of more e�ective intervention programs or elective cour-
ses. Especially focusing on vocational self-concept will be a great way to enhance the skills 
needed for career later on because vocational students are very low in vocational self-concept. 
�is is supported by a study from Bakry et al. (2020), that there is lack of pro�ciency in the 
career enhancing programs organized by government on TVET students. Vocational colleges 
should also �gure out on being a major part of preparing work-ready students.

A study from China shows that, that improving a vocational student's attitude toward 
entrepreneurship like entrepreneurship training since their studies itself, may in�uence their 
self-belief to have their own job in the future (Lavelle, 2021). For now, China has experienced 
an increase in the pace of training applications particularly for vocational students (Chuny-
ing, 2020). To increase the level of work readiness and vocational self-concept, more entre-
preneurship programs can be done, rather than just focusing on working for other people, 
the students can also learn to start up their own business and be their own boss. �is pattern 
must be followed by many countries too especially Malaysia. 
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��������  Vocational education and training (VET) in Finland takes place more and more at 
workplaces. Hence, the teachers' cooperation with companies has become important. Little 
research has been done on the teacher's activities in business cooperation and the factors af-
fecting business cooperation. �e teacher's decisions and choices are made possible through 
the teacher's autonomy and agency. �e teacher's agency is understood as a capacity to uti-
lise autonomy. In this study, the teacher's agency is re�ected in their activity in developing 
entrepreneurial learning environments and activity in developing regional entrepreneurship 
education (EE). �e study was conducted among Finnish VET teachers. In Finland EE is un-
derstood in its broad sense and the teacher is in a signi�cant position choosing where, how 
and with whom they implement EE. �e main research question in this article is: How does 
the VET teacher's agency in EE a�ect their cooperation with entrepreneurs?

��������  �e data consists of 933 vocational teachers' responses. An open online survey 
tailored for teachers was used in the data collection (Measurement Tool for Entrepreneur-
ship Education). Ordinal regression analysis has been used to analyse the data.

����
���� �e teacher's agency is a signi�cant factor explaining his/her level of cooperation 
with entrepreneurs. �e results show that the teacher's activity, desire, and ability to express 

*piia.kolho@gmail.com

Back  to  table  
of  contents



319Kolho, Raappana, Joensuu-Salo, Pihkala

agency, strengthens the use of companies in teaching. Surprisingly, the teacher's personal 
entrepreneurial background and the number of companies in the area do not act as explana-
tory factors for entrepreneurs' cooperation. �e study makes several suggestions on teachers' 
perceptions of the factors explaining and creating agency as an entrepreneurship educator. 

����
��
����  In Finland, teachers' autonomy is high. Teachers have the freedom to utilise 
their agency in many ways. �ey can, for example, make their own decisions and renew 
their teaching in many ways if they are willing and encouraged to do so. It seems like the 
question is more about management and teacher identity. �e teacher's agency should be 
strengthened, and the teacher should be given the option to act more freely. Furthermore, 
the teacher's autonomy is not enough; agency is also needed.

	��������� VET Teacher, Agency, Entrepreneurship Education, Cooperation With Entre-
preneurs, Regional Context

�� ���������
��

�is study examines the vocational education and training (VET) teacher's agency and how 
it a�ects business cooperation in entrepreneurship education (EE). Generally, the concept 
of agency refers to the teacher's ability to act in a certain socio-cultural context (Hunter & 
Cooke, 2007). In this study the socio-cultural context is related to entrepreneurs and com-
panies in the region. Utilising his/her agency, the teacher makes independent choices about 
his/her teaching, and especially about where, how and with whom the teaching takes place 
(Eteläpelto et al., 2013; Vähäsantanen, 2015). EE bene�ts from cooperation with entrepre-
neurs and local businesses (Fayolle & Gailly, 2008) and therefore requires the teacher's active 
role in organising circumstances for cooperation. Moreover, several EE studies have shown 
that studying in a real-life context and with entrepreneurs has a positive e�ect on students' 
learning of entrepreneurship (Birdthistle et al., 2016; Cooper et al., 2004; Kickul et al., 2010; 
Seikkula-Leino et al., 2010; Sommarström et al., 2017). 

Agency is re�ected as the activity of the teacher in cooperating with the region's entrepre-
neurs in his/her teaching and as the activity of the development of EE in their region (An-
dersson & Köpsén, 2019). In VET, learning and teaching increasingly takes place in work-
places and thus business cooperation is especially important (Hievanen et al., 2022; Tapani 
& Salonen, 2019). 

Teachers have been found to be autonomous in their teaching (Erss & Kalmus, 2018; 
Teng, 2019). In this study we suggest that agency is strongly related to teachers' autonomy 
(e.g., Erss & Kalmus, 2018). In e�ect, autonomy enables the teacher to express his/her agency 
within his/her capacity to act in di�erent contexts (Hunter & Cooke, 2007; Ryan & Deci, 
2000; Sommarström et al., 2021; Vangrieken et al., 2017; Vähäsantanen, 2015). 
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EE research has covered several di�erent viewpoints in the VET context, including teaching 
practices (e.g., Ruskovaara & Pihkala, 2013), teacher education (Seikkula-Leino et al., 2012; 
Za�ková & Ambrozy, 2019) and students' skills (Sandirasegarane et al., 2016). �ere is some 
research concerning teachers' autonomy and agency (van Dam et al., 2010; Erss & Kalmus, 
2018; Hadar et al., 2019; Molla & Nolan, 2020; Sommarström, 2022; Teng, 2019; Vangrieken 
et al., 2017). However, the connection between the VET teacher's agency and EE has re-
mained empirically unexplored. To �ll this research gap, the main research question in this 
article is: How does the VET teacher's agency in EE a�ect their cooperation with entrepreneurs? 

In this research, the teacher's agency is re�ected in their activity in developing entrepre-
neurial learning environments and their activity in developing regional EE. Earlier studies 
have suggested that a region's entrepreneurship level (e.g., Dodd & Hynes, 2012) and the 
teacher's own entrepreneurship experience and connections with entrepreneurs may have an 
impact on cooperation with entrepreneurs (Mårtensson et al., 2019).

�is article makes two major contributions: First, it theoretically introduces teacher's 
agency as a relevant concept highlighting the factors guiding teachers in their implemen-
tation of EE. Second, it empirically shows the role of a teacher's agency in EE through the 
teacher's participation in the development of learning environments for EE and of regional 
EE development.
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In Finland, EE is understood in its broad sense. It includes both an active and self-initiated 
individual, an entrepreneurial learning environment, education, the cooperation of an ac-
tivity network that supports entrepreneurship, and society's active and entrepreneurial po-
licy (Ministry of Education, 2009). �e Finnish entrepreneurship guidelines are guided by 
measures of entrepreneurship promotion and EE at di�erent school levels. Entrepreneurship 
is de�ned as a key competence for lifelong learning in basic vocational quali�cation. �is 
 includes learning to adapt to the changing conditions of working life and acquiring the ne-
cessary capabilities and skills needed to manage new situations (Ministry of Education and 
Culture, 2017).

�is study has been conducted among Finnish VET teachers who work at VET institutes. 
VET study programme is 180 ECTS credits in total, the curriculum is competence-based, and 
the studies are customer-oriented. �is kind of curriculum has been used in Finland since 
the VET reform in 2018. An individual study and competence development plan is drawn 
up for every student. Students can acquire skills in di�erent learning environments and �e-
xibly combine them. Teaching organized in the workplace in connection with practical tasks 
is called learning in working life. Studying at the workplace can cover an entire degree, a 
module, or a smaller part of the studies (Vocational Education and Training Act 531/2017).
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VET has the national quali�cation requirements, where entrepreneurship is present as a 
compulsory course for all students, that is called Entrepreneurship and entrepreneurial acti-
vities (1 ECTS credit). Every VET student completes this course. In addition to this, students 
have the opportunity to choose two optional courses. One of the courses, Business planning 
(15 ECTS credits), focuses especially on the contents of the business idea and competences 
related to starting a company. �e other optional course, working in a company (15 ECTS 
credits), focuses on planning a company's operations and pro�tability, building customer 
and cooperation relationships and implementing business operations (eRequirements, n.d.).

Learning outcomes are de�ned in the national quali�cation requirements. �e concept of 
entrepreneurship is the observation and seizing of opportunities and the ability to transform 
ideas into activities that produce economic, cultural, social, or societal value. �ese include 
creativity, innovativeness, risk management and responsibility, as well as the ability to plan, 
set goals and lead activities to achieve goals (Ministry of Education and Culture, 2017). �e 
English concepts "enterprise education" and "entrepreneurship education" are the closest in 
content to the Finnish concept of entrepreneurship education. In VET the term refers to the 
development of skills required of an entrepreneur, but also to the skills of lifelong learning 
intended for all employees (Ministry of Education, 2009).
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In Finland, teachers have a great deal of autonomy in their work. Teacher autonomy refers to a 
positive notion of freedom to make professional pedagogical decisions (e.g., Vangrieken et al., 
2017). In this article we use the concept of agency to describe the actions in which the teacher may 
or may not choose to use his/her autonomy. In understanding the teacher's undertakings in EE, 
the teacher's autonomy is an important factor a�ecting his/her activities. However, the teacher's 
autonomy is a latent capacity, and its usefulness depends on the teacher's choice of using it (Van-
grieken et al., 2017). In this sense agency and autonomy form a tight theoretical setting that we use 
in understanding the teacher's activities in the use of entrepreneurs in teaching.

In this study, we de�ne an entrepreneurial learning environment as an environment which de-
velops students' creativity and self-direction (Ettis, 2022; Fillis & Rentschler, 2010).  Cooperation 
with entrepreneurs refers to the teacher's activity in inviting companies and/or entrepreneurs in 
the region to the school and/or to going with the students on a visit to a company (Cooper et 
al., 2004; Kickul et al., 2010; Pittaway & Cope, 2007; Pittaway & Hannon, 2008; Shepherd, 2004; 
Solomon, 2007). We de�ne the teacher's activity in participating in regional development with 
the help of three aspects. �e development of EE refers to the preparation of strategic documents 
and plans, such as the teacher being involved in developing either regional entrepreneurship, the 
curriculum, and/or the EE strategy of the region (Seikkula-Leino et al., 2010; Seikkula-Leino et 
al., 2012). Next, we describe the theory in more and we justify the formation of the hypotheses.
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Research on the teacher's agency is extensive and covers several di�erent perspectives, e.g., 
the social (Bandura, 2006; Emirbayer & Mische, 1998), gender and equality perspectives (Mc-
Nay, 2004) and the concept has been de�ned in di�erent ways depending on the discipline 
(Eteläpelto, 2008). In this research, agency is seen as the teacher's actions to utilise autonomy 
(Hunter & Cooke, 2007). Agency is understood as a socially created and functional pheno-
menon, which especially includes in�uencing and making choices and decisions (Eteläpelto 
et al., 2013). �ese decisions and choices include, among other things, 1) making decisions 
at work, 2) participating in common work practices, 3) renewing work practices, and 4) ne-
gotiating identity (Vähäsantanen et al., 2017). In addition to these, Hökkä et al. (2014) also 
point out that activity, initiative, participation, and experience in managing one's own work 
and life are most o�en agency-related issues. �us, agency depends on one's own activity and 
it is based on acting as desired. �e desired behaviour can come either from oneself, from the 
management or from outside the educational institution (Eteläpelto et al., 2013; Tan & Ng, 
2012; Vähäsantanen et al., 2009; Vähäsantanen, 2015). 

Autonomy can be made possible or limited by management and regulations (Hardie et 
al., 2022; Hargreaves, 2000; Joensuu-Salo et al., 2023; Slemp et al., 2020; Sommarström et al., 
2020; Tan et al., 2012). Autonomy motivates the teacher (Slemp et al., 2020). Sommarström et 
al. (2021) found out that in the implementation of EE, the impact of autonomy in�uences the 
teacher's actions. �ey showed how autonomy is utilised in three di�erent ways in  relation 
to the national curriculum requirements, as either exceeding the requirements, following 
them carefully or ignoring them. Autonomy can lead to either excellent or poor results in EE 
(Sommarström et al., 2021). Autonomy gives the teacher and school opportunities to act, but 
it does not explain the teacher's agency and background factors behind those actions. �e 
point is that even if the teacher's autonomy to make decisions in EE is signi�cant, it does not 
necessarily increase the utilisation of entrepreneurs in EE. Teachers make independent decis-
ions and interpret quali�cation requirements di�erently (Sommarström et al., 2021). Agency 
and exploring the issues behind the decisions would give a better picture of the decisions 
made by the VET teacher.

•€�� ���������������„�����
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�ere is evidence that the learning environment and teaching practices are the most con-
sequential factors for students' learning in EE. Several researchers have stated that active 
teaching practices, i.e., those that are student-led, practice-oriented and entail projects done 
in a real-life environment are more e�ective (Birdthistle et al., 2016; Cooper et al., 2004; 
Kickul et al., 2010; Seikkula-Leino et al., 2010; Sommarström et al., 2017). However, it has 
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also been stated in previous literature that teacher-led teaching practices would be more e�ective 
in learning entrepreneurship (Stadler & Smith, 2017). In any case, the opposite view has gained 
more weight in the research literature.

To implement practice-oriented and real-life teaching, the teacher needs good connections 
with entrepreneurs and has to act autonomously towards achieving this aim. Andersson and Köp-
sén (2019) state that cooperation with companies develops the teacher's professional skills and 
strengthens his/her agency (see also Bandura, 2006; Eteläpelto et al., 2013; Vähäsantanen, 2015). 
�e teacher's strong agency is related to feelings of competency and possibility for action (Beijaard 
et al., 2004). If a teacher thinks it is important to work with entrepreneurs, and is able to do so, he/
she will make choices and take a stand on what makes them an agent of their own work (Eteläpel-
to et al, 2013; Molla & Nolan, 2020). 

However, entrepreneurship is still o�en implemented in a school environment rather than in 
cooperation with entrepreneurs (Haase & Lautenschläger, 2011; Huusko et al., 2018; Ruskovaara 
et al., 2015b; Ruskovaara & Pihkala, 2013, 2015; Sommarström, 2022). Earlier research has shown 
that teachers have di�culties in changing from teacher-led teaching to teaching with entrepre-
neurs (Kunnari et al., 2021; Sommarström et al., 2017), and teachers' knowledge of the real-life 
context is minimal (Puustinen et al., 2022). �ere are various views on the reasons for these dif-
�culties. Recently, Sommarström (2022) argued that the main problem with utilising entrepre-
neurs in teaching seems to be the lack of school leaders' support and resources for cooperation. 
Van Dam et al. (2010) suggests that the teacher's willingness to cooperate with companies de-
pends on the school's atmosphere, that is, its entrepreneur-friendliness. Developing EE practices, 
learning environment and cooperation require the teacher's active role, support from the leaders 
and su�cient resources (Hardie et al., 2022). 

Interestingly, according to Ruskovaara et al. (2015b) the teacher's personal entrepreneurial 
experience does not explain entrepreneurial cooperation, and VET teachers may have di�culties 
in teaching entrepreneurship and may feel unsure about teaching it (van Dam et al., 2010; Fejes et 
al., 2019) as they are specialists in teaching their profession (Andersson & Köpsén, 2019; Brennan 
Kemmis & Green, 2013; Farnsworth & Higham, 2012; Unwin, 2008). According to Huusko et al. 
(2018), VET teachers' competence of teaching entrepreneurial knowledge and skills or using pro-
per teaching practices are not at a level that encourages students to learn entrepreneurship. �ey 
do not use proper teaching practices in relation to collaboration with entrepreneurs.

According to agency theory, the teacher implements and renews his/her own work by 
making decisions, and the teacher also creates his/her professional identity and thereby takes 
a stand on how teaching should be carried out. �e teacher's agency is re�ected in his/her 
activity in developing entrepreneurial learning environments, and this in turn supports co-
operation activities with entrepreneurs. �erefore, we propose hypothesis 1: 

H1: A teacher's agency re�ected by his/her activity of developing entrepreneurial learning 
 environments has a positive  relationship with his/her cooperation with entrepreneurs
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�e importance of VET institutes performing regional development is not clear to leaders, 
teachers, and entrepreneurs. Even though studies and teaching of entrepreneurship have ex-
panded (Huusko et al., 2018) and some schools have set up centres in the region to support 
entrepreneurship in cooperation with entrepreneurs (Oksanen-Ylikoski & Ylikoski, 2015), 
the promotion of entrepreneurship and EE contents still requires structuring in VET school 
(Huusko et al., 2018). Teachers can be seen as key actors in making connections with entre-
preneurs and creating structures for EE.

Galvão et al. (2017) state that EE can be utilised to develop region and that a common 
goal for the relevant actors is needed for this. Also, investments in EE positively in�uence re-
gional development (Galvão et al., 2020). Walter and Dohse (2012) found that in areas where 
entrepreneurial activity and density are low, active teaching methods produce better entre-
preneurial activity and attitudes among students. �ey suggest that through EE, teachers can 
increase students' self-employment intentions by using active teaching methods, including 
real-life projects in cooperation with entrepreneurs. In this setting, teachers respond to the 
regional circumstances by adjusting their level of EE (Walter & Dohse, 2012).

Earlier research has raised the issue of the relationship between EE and regional entre-
preneurship (Dodd & Hynes, 2012; Järvi, 2012; Kolho et al., 2022; Kotey, 2006; Walter & 
Dohse, 2012). Dodd and Hynes (2012) examined the importance of the regional context 
for  increasing entrepreneurship and implementing EE in six European countries. According 
to their study, regional features shape EE and its contexts, such as educational objectives, 
 outcomes, resources, and cultures for schools' entrepreneurship programmes. From this per-
spective, the speci�c features of the region have an impact on EE (Bandera et al., 2018; Lindh 
& �orgren, 2016; Nabi & Liñán, 2011; �omassen, 2020; Walter & Dohse, 2012). According 
to Dodd and Hynes (2012), the regional speci�cities should be considered in the planning 
and implementation of EE. 

�e regional speci�cities are re�ected as the large regional variation in entrepreneurship. 
For example, in Finland, the new enterprise rate varies largely among the regions. In Kainuu, 
the new enterprise rate is 50% lower than in Uusimaa (Statistics Finland, 2018) Recently, 
Roundy (2022) suggested that teachers' autonomy and ability to design their own work is 
crucial in how they are able to utilise the regional entrepreneurs and companies, in teaching 
entrepreneurial skills (e.g., Roundy, 2022; Yemini & Bronshtein, 2016). Based on the discus-
sion above, we formulate hypothesis 2 as follows:

H2: A teacher's agency as re�ected by his/her activity in developing EE in the region has a  
positive relationship with cooperation with entrepreneurs.
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As entrepreneurial activity and density in the region (Davidsson & Wiklund, 1997) as well 
as teacher's own background may both have an e�ect on EE (see Ruskovaara et al., 2015b; 
Walter & Dohse, 2012), we include two control variables in our study: Entrepreneurial ac-
tivity in the region (measured by the business density and new business rate in the region) 
and teacher's entrepreneurial background. Figure 1 illustrates the research model between 
teachers' agency and entrepreneurs' cooperation in EE.

Figure 1: Research Model

†� •���������������

In this section, we outline the data and the methods used for conducting this research. �e 
discussion is divided into three subsections: Context and data collection, repondents, and 
�nally, the approach used for data analysis.

†€�� ��������������‡������•������
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�is study was conducted in Finland. EE has been included in the VET quali�cation crite-
ria since 1995 in Finland (Ministry of Education, 2009; Ministry of Education and Culture, 
2017). �e national quali�cation criteria are a set of rules that teachers must follow (eRe-
quirements, n.d.), but teachers are free to plan how they teach and implement the criteria, 
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for example, how they collaborate with local businesses in their teaching. �e teacher's own 
activity therefore plays an important role in the development of both teaching and coopera-
tion. �e regional development task for the institutes is de�ned in the Act of Vocational Edu-
cation and Training 531/2017. According to Kukkonen (2018), this regional development 
task means that teachers should be involved in developing working life, i.e., cooperating with 
entrepreneurs in their �eld.

�e data was gathered by using the Measurement Tool for Entrepreneurship Education 
(MTEE) (Ruskovaara et al., 2015a), which is an open online survey tailored for teachers 
(www.lut.�/mittaristo). Professional networks and di�erent entrepreneurship promoters 
have been helping to share the link with VET teachers, who were encouraged to respond to 
it voluntarily. In the survey, teachers self-evaluate their teaching, its contents and teaching 
practices used in EE as well their regional activity in developing EE. �e survey consists of 
approximately 140 questions. In this study, six of the questions were examined.

†€�� �����������

�e data used in this article consists of 933 VET teachers' responses. In the data, 562 (60.2%) 
of the respondents were women and 371 (39.8%) were men. In Finland, 54% of vocational 
education teachers are women. �us, the respondents represent the distribution relatively 
well. Among the �elds of vocational education, engineering education is the largest in Fin-
land (Vipunen, 2019). �e respondents represent well all �elds of vocational education, not 
only the so-called female-dominated �elds. �e share of teachers who had no experience as 
an entrepreneur was comparatively high at 58.5%. From this point of view, it seems that the 
data is not biased  with VET teachers that are positively  inclined towards entrepreneurship. 
Overall, the respondent pro�le corresponds well with the general characteristics of Finnish 
VET teachers, and they e�ectively represent all Finnish regions and all areas. Half of the res-
pondents represent teachers from Southern Finland.

†€•� ���
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�e MTEE survey has been carefully developed and formulated as a questionnaire together 
with a test group of teachers to improve the readability and clarity of the objects, and �nally, 
tests and re-tests have ensured the tool's reliability and validity (Ruskovaara et al., 2015a). 
�e items are based on earlier research on entrepreneurship and EE (see Table 2). Each va-
riable in table 2 is explained more detailed and what is their theoretical background in the 
study. Please see more in chapter 2.
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Table 2: Variables and �eir �eoretical Background

���
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Dependent variable 

Cooperation with entrepreneurs in 
EE (CEE) 

Invited entrepreneurs or representatives of 
the business world to take part in instruction 

Arranged a �eld trip to a business enterprise 

Invited an entrepreneur to present their work  

Cooper et al., 2004; Cope, 2007;  
Pittaway & Solomon, 2007

Kickul et al., 2010; Solomon, 2007

Pittaway & Hannon, 2008;  
Shepherd, 2004; Solomon, 2007

Independent variables 

Teachers' activity in developing ent-
repreneurial learning environments 
(ELE)

Developed learning environments that  
inspire creativity  

Developed learning environments that  
encourage self-directed actions of students 

Eteläpelto et al., 2013;  
Vähäsantanen, 2015 

Teachers' activity in developing regi-
onal EE (TRA) 

Developed competence and skills of work life 
in the region 

Developed regional curriculum in relation to 
entrepreneurship education 

van Dam et al., 2010;  
Dodd & Hynes, 2012;  
Walter & Dohse, 2012

†€•€�� •������������
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�e dependent variable in our study is cooperation with entrepreneurs in EE (CEE). �is was 
measured with three items related to involvement of an entrepreneur in the implementation 
of teaching. Teachers were asked to evaluate how many times in the preceding six months 
they had implemented the following teaching practices:

CEE1: Invited an entrepreneur to participate in teaching.

CEE2: Arranged a �eld trip to a business enterprise.

CEE3: Invited an entrepreneur to their classroom to present their work.

�e internal consistency of the scale was good. Cronbach's alpha was 0.85, which is well 
above the recommended cut-o� value of 0.70 (Nunnally & Bernstein, 1994). All of the factor 
loadings were 0.80 or above, and the composite reliability was 0.86. Hair et al. (2010) recom-
mends factor loadings greater than 0.60 and composite reliability greater than 0.70. In additi-
on, the average variance extracted (AVE) value was 0.68, which was above the recommended 
value of 0.50 (Fornell & Larcker, 1981). �us, the convergent validity was at a suitable level. 

We converted the variable to indicate three levels. �e �rst level includes teachers, who 
had values from 0 to 1.0 on the CEE scale. �ese teachers were considered to be at the 'basic 
level'. �ere were 35.9 percent basic-level teachers in our data. �e second level includes 
teachers with values 1.1 to 5.0 on the CEE scale. �ese teachers were considered to be at the 
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'intermediary level'. �ere were 38.6 percent of teachers on this level in the data. �e highest 
level includes teachers with values over 5.0 on the CEE scale. �ese teachers were classi�ed 
to be at the 'master level'. Ultimately, 25.5 percent of the teachers in the data fell into this 
category. 

†€•€�����������������
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�e independent variables in our study are teachers' activity in developing entrepreneurial 
learning environments and teachers' activity in developing a regional entrepreneurial eco-
system (see Table 3), which both re�ect teachers' agency. We included teachers' own entre-
preneurial background and entrepreneurial activity in the region as control variables in our 
study. 

Teachers' activity in developing entrepreneurial learning environments (ELE) was 
 measured with two items. Teachers were asked to evaluate on a scale of one to �ve, how 
actively they were involved in (1) developing learning environments that inspire creativity 
(ELE1), and (2) developing learning environments that encourage self-directed actions of 
students (ELE2). �e factor loadings were above 0.80, AVE was 0.67, Cronbach's alpha 0.80, 
and composite reliability 0.80. �us, the scale showed reasonable convergent reliability.

Teacher's regional activity (TRA) was measured with a sum variable that was created 
based on three dummy variables. �e dummy variables were:

1) Has the teacher developed competence and skills of work life in the region? (Yes/No)

2) Has the teacher developed a regional curriculum in relation to entrepreneurship edu-
cation? (Yes/No)

3) Has the teacher developed a regional plan for entrepreneurship education? (Yes/No)

�e �nal scale had values ranging from zero (all three items "no") to three (all three items 
"yes").

†€•€•� ������
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Entrepreneurial background was operationalised as zero for teachers with no entrepreneurial 
background and one for teachers with entrepreneurial background. Regional entrepreneurial 
activity was measured with two independent variables: Business density in the region (the 
number of companies/the number of inhabitants) and new business rate in the region (the 
number of new companies/the number of companies).
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�e discriminant validity of the scales was examined with average shared variance and maxi-
mum shared variance. As both values were smaller than the average variance extracted (see 
Hair et al., 2010), we concluded that the discriminant validity was good.

Table 3 presents the minimum and maximum values, mean values, and standard devia-
tions of the original scales. For performing ordinal regression analysis in the next phase, all 
the scale values were standardised. Table 3 includes the correlations of the scales.

Table 3: Descriptive Statistics of the Scales and Correlations

Min/Max Mean SD 1 2 3 4 5

1. CEE 1.0/3.0 1.89 0.78 1     

2. BD 0.06/0.09 0.07 0.01 -0.03 1    

3. NBR 0.05/0.12 0.09 0.02 -0.02 -0.411*** 1   

4. ELE 0.0/4.0 2.40 0.89 0.33*** -0.046 0.02 1  

5. TRA 0.0/3.0 1.31 0.93 0.269*** 0.040 -0.07* 0.32*** 1

6. EB 0.0/1.0 0.41 0.49 0.07* 0.01 -0.06 0.16*** 0.18***

Note: CEE=Cooperation with entrepreneurs in EE, BD=Business density, NBR=New business rate, ELE=Teacher's activity 
in developing entrepreneurial learning environments, TRA=Teacher's regional activity, and EB=Teacher's entrepreneurial 
background; *p<0.05; ***p<0.001

‰� ����
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We used ordinal regression analysis to examine (H1): A teacher's agency re�ected by his/her 
activity of developing entrepreneurial learning environments has a positive relationship with 
his/her cooperation with entrepreneurs. With the same analysis we tested (H2): A teacher's 
agency re�ected by his/her activity in developing EE in the region has a positive relationship 
with cooperation with entrepreneurs. �ere were three levels of CEE: �e basic level, the in-
termediary level, and the master level. �e control variables were regional entrepreneurial 
activity measured by business density and new business rate and the teacher's entrepreneu-
rial background.

�e proportional odds (PO) model was used. �ere are some assumptions for using the 
model. �e dependent variable should be measured on an ordinal level, and independent 
variables should be measured on either the continuous, categorical, or ordinal level. �ere 
should be no multi-collinearity, and the assumption of proportional odds should be met (i.e., 
the e�ects of any explanatory variables are consistent or proportional across the di�erent 
thresholds). �e �rst two assumptions were met. For checking possible multicollinearity, we 
analysed variance in�ation factors (VIF). All the VIF values were below 10 (from 1.0 to 1.2), 
which indicates no multicollinearity. �e assumption of proportional odds was examined 
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with the test of parallel lines. It produced a non-signi�cant p-value of 0.96. Hence, all the four 
assumptions for performing ordinal regression analysis were met.

Hypothesis 1: Ordinal regression analysis shows that the teacher's agency re�ected by 
activity in developing entrepreneurial learning environments has a signi�cant positive 
 relationship with his/her level of CEE (Wald 63.656, p < 0.001). �e more active the teacher 
is, the higher his/her level of CEE. 

Hypothesis 2: �e same applies to the teacher's agency re�ected by regional activity 
(Wald 33.949, p < 0.001); his/her activity in regional development has a signi�cant positive 
 relationship with his/her level of CEE. �e higher the teacher's activity in developing the 
regional entrepreneurial ecosystem, the higher his/her level of CEE. Hypotheses one and two 
are thus both supported.

Control variables: Entrepreneurial activity in the region does not explain the teacher's le-
vel of CEE. Neither business density nor new business rate have statistical value in the model. 
In addition, the teacher's entrepreneurial background has no statistical value in the model.

�e �t for the model is strong (Chi-square 149.746, p < 0.001). Non-signi�cant values of 
Pearson and deviance also indicate a good �t. �e Pseudo R-Square value of Nagelkerke is 
0.18.

In summary, the main result of our study is that the teacher's agency in EE has a positive 
and a direct e�ect on cooperation with entrepreneurs. �is agency is re�ected by the teacher's 
activity in developing learning environments in their school, and by the teacher's activity in 
developing regional EE plans, skills, and curriculum. �us, the teacher's agency is a signi�-
cant factor explaining the teacher's activity in cooperating with entrepreneurs; the stronger 
the agency, more likely the teacher uses entrepreneurs actively in his/her teaching.

Š� •
�����
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Our study focused on the research question of how the VET teacher's agency in EE a�ects 
cooperation with entrepreneurs. We used the agency theory to understand how the teacher's 
activity a�ects cooperating with entrepreneurs in the region. By doing so, we wanted to pro-
vide understanding on the factors behind activity regarding cooperation. We stated two hy-
potheses 1) A teacher's agency re�ected by his/her activity of developing entrepreneurial 
learning environments has a positive relationship to the cooperation with entrepreneurs, and 
2) A teacher's agency re�ected by his/her activity in developing EE in the region has a positive 
relationship with his/her cooperation with entrepreneurs. Both hypotheses were supported.

�ere are two important points to consider regarding the research results. First, based 
on earlier research, the entrepreneurial activity of students and the entrepreneurship of the 
region can be helped by using active teaching methods in a real-life learning environment 
(Birdthistle et al., 2016; Cooper et al., 2004; Kickul et al., 2010; Seikkula-Leino et al., 2010; 
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Sommarström et al., 2017). Our results suggest that the teacher needs to have the option of 
expressing his/her agency and acting accordingly. �is activity empowers them as agents of 
their own work (Eteläpelto et al, 2013; Molla & Nolan, 2020). 

�ese results imply that if the goal is to get companies more actively involved in the im-
plementation of VET and EE, the teacher must be given time and encouraged to cooperate 
with entrepreneurs. Peers and management are likely to have an important role in encoura-
ging the teacher in their entrepreneurial tasks (Joensuu-Salo et al., 2023; Slemp et al., 2020; 
Sommarström, 2022). 

Second, our research results show that the more opportunities the teacher is given to 
develop EE, the more he/she utilises the companies and entrepreneurs of the region in his/
her work. Exploiting his/her agency, the teacher assumes responsibility for his/her work and 
seeks relevant partners for cooperation in the implementation of EE. �e teacher's agency 
can promote the active involvement of the teacher as a part of the world around the school 
and the construction of learning environments. 

Our study shows that the teacher's agency is a relevant concept that guides them in their 
implementation of EE. �is is important as the teacher's unwillingness or inability to carry 
out the EE curricula is one of the most striking puzzles within EE research (Seikkula-Leino et 
al., 2012). �e teacher's agency, in this case active development in EE, has a positive relation-
ship with cooperation with entrepreneurs. �is suggests that supporting teacher autonomy 
and encouraging entrepreneurial activity are key elements in boosting the teacher's activity 
in a local context (e.g., van Dam et al., 2010; Slemp et al., 2020). 

As we stated earlier, agency is a necessity for autonomy (Hunter & Cooke, 2007). Con-
cerning this article's research context, previous research has stated that in Finland, teachers' 
autonomy is high (Erss & Kalmus, 2018). According to Vähäsantanen et al. (2017), teachers 
in Finland have the freedom to utilise their agency in many ways. �ey can, for example, 
make their own decisions and renew their teaching. Contrary to previous research results, 
the activity of cooperation with companies it is not related to the teacher's own entrepreneu-
rial background (Ruskovaara & Pihkala, 2015) or the number of companies in the area (Da-
vidsson & Wiklund, 1997), nor the autonomy of the teachers (Hunter & Cooke, 2007; Ryan 
& Deci, 2000; Slemp et al., 2020; Sommarström et al., 2021; Vangrieken et al., 2017; Vähä-
santanen, 2015). Instead, based on our results, this is more likely a question of the teacher's 
agency that needs to be developed and given the possibility to act accordingly. Subsequently, 
the teacher's autonomy is not su�cient; agency is also needed.

Educational authorities have maintained that wider cooperation with entrepreneurs is 
needed in VET if entrepreneurship in society is to be increased (Ministry of Education, 
2009; Ministry of Education and Culture, 2017). Following this, the teacher must be given 
the opportunity to utilise their agency and the power to decide where, how and with whom 
they implement EE. According to our research, the teacher's cooperation activities with 



332 Teacher's Agency and the Cooperation With Entrepreneurs in EE

 entrepreneurs are improved by the fact that they have the opportunity to develop learning 
environments that promote entrepreneurship and the opportunity to participate in the deve-
lopment of EE in their school and region.

�e results of our research show that when the teacher gets to in�uence his/her own 
work, and he/she has the opportunity to develop learning environments, the curriculum and 
the activities of his/her region, business cooperation and agency are also strengthened (see 
Vähäsantanen et al., 2017). It seems that it is a question of management and increasing the 
teacher's motivation to engage in cooperation outside the school environment (Joensuu-Salo 
et al., 2023; Slemp et al., 2020; Sommarström et al., 2020). In addition, teacher identity needs 
to be re-examined (Vähäsantanen et al., 2017). 

Finally, this raises the question how we train VET teachers for this cooperation task and 
what kind of teacher identity teacher training strengthens. It is evident that cooperation net-
works are highly important for teachers implementing EE in VET institutions (Hievanen et 
al., 2022; Kunnari et al., 2021; Sommarström et al., 2017; Tapani & Salonen, 2019).

‹� …
­
���
��������ˆ�‚‚���
����Œ���•���������������

�is study has some limitations. First, the data was gathered from only one country. In Fin-
land, teachers are free to make choices and independent decisions if they want to cooperate 
with entrepreneurs and to implement EE. �e teacher is free to use their autonomy and act, 
i.e., implement agency. �is may have a�ected the generalisability of the results of the study. 
However, the teachers' agency and the factors behind it are the topics of wider interest and of 
interest to international readers. Second, our study builds on a dataset with fewer than one 
thousand respondents. As the empirical research on the relationship between teacher auto-
nomy, agency and EE is sparse, we suggest that wider quantitative studies are required to ob-
serve the mechanisms related to the factors explaining and creating the VET teacher's agency 
as an entrepreneurship educator. Also, the management involvement e�ect on the teacher's 
autonomy, agency, and activity warrants more careful analysis. As far as we know there are no 
studies on the role of VET management in EE although they are likely to be highly relevant. 
�e �rst studies concerning management have recently been published, and they deal with 
basic education and higher education (see Joensuu-Salo et al., 2023; Sommarström et al., 
2020). In addition, it is very interesting that according to this study neither the teacher's own 
entrepreneurial background nor the volume of entrepreneurs in the region are signi�cant 
regarding how actively the teacher uses companies in his/her teaching. In other words, if 
the cooperation with companies needs to be enhanced in VET schools the solution is not to 
recruit teachers with an entrepreneurial background but instead to support the agency of the 
teachers. Future research should concentrate on the factors that promote the teacher's active 
engagement with the world outside the school.
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Abstract

��������  �e years 1960-1970 were decisive years in the development of Swiss vocational 
education and training (VET). �e post-World War II economic boom, technological in-
novations and the debate concerning equal opportunities and the democratisation of edu-
cation put the VET system under pressure. Reforms were thus undertaken to increase the 
attractiveness of the system and to respond to the shortage of quali�ed workers at the time. 
At the same time, reforms were adopted increasing the theoretical and general knowledge 
content of VET and improving the quality of training. �e aim of our article is to describe 
these reforms and to show how they relate to a certain image of the future of society.

�������  Our article is based on an analysis of historical documents written between 1962 
and 1972 in Switzerland on the subject of VET. �ese documents will, �rstly, be used for a 
historical reconstruction of the situation and of the major challenges of the time; and se-
condly, they will be subjected to a discourse analysis in order to identify the main arguments 
that characterised the public debate at the time.

��������  Our article shows how the reforms undertaken take shape on the basis of a cer-
tain image of the future of society and of VET held at the time: An image characterised by 
 constant and rapid changes, increasing insecurity, need for adaptation and �exibility, com-
plexi�cation and specialisation of work tasks.
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�����������
 �e article will also underline how the responses to the challenges posed by 
this image of the future will be at the origin of new VET policy orientations that will cha-
racterise the evolution of Swiss VET up to the present day: A trend towards academisation, 
with more academic and general content; a trend towards pedagogisation, with increased 
pedagogical attention to curricula and teacher training; di�erentiation, with the creation of 
new certi�cations; permeability, with the opening of vocational tracks to higher education; 
and "learnerisation", with the gradual change of the �gure of the apprentice from a "worker" 
to a "learner". Far from being limited to the evolution of Swiss VET, these �ve orientations 
describe movements that recent studies show also at the European level.

���
�����  VET, Vocational Education and Training, History of VET System, 1960s and 
1970s, Future, Swiss, Policy Orientations

1 Introduction

�e evolution of vocational education and training (VET) institutions is o�en characterized 
as a steady �ow of small reforms, some kind of a slow evolution or "incremental change" 
(Streeck & �elen, 2005). However, when reading historical reconstructions of national VET 
systems, we sometimes come across expressions such as "decisive years", "pivotal  years" and 
"turning points". Expressions that emphasize how certain historical periods or even mo-
ments appear to be particularly important for the evolution of these systems. Historical ins-
titutionalism has recently brought into play the notion of "critical junctures" (Busemeyer & 
Trampusch, 2012; Mahoney, 2000; Pierson, 2000; Streeck & �elen, 2005). �is notion em-
phasises the decisive character of a given slot of time for the understanding of the evolution 
of institutions.

Our paper1  will concentrate on the period 1960-1970, one of these decisive periods in the 
development of VET systems in western countries (see e.g., Busemeyer &Trampusch, 2012). 
During this period, many countries were launching reforms of their VET systems in respon-
se to the new socio-economic conditions a�er the Second World War. �is movement of 
reforms was also at the origin of the �rst attempts to develop a European VET policy, culmi-
nating with the foundation of CEDEFOP in 1975 (cf. CEDEFOP, 2004). �is paper, however, 
will focus on the Swiss case, where these years correspond to the post-war economic boom 
and the high point of the so-called "educational expansion". Even if several studies have al-
ready been able to reconstruct the evolution of the Swiss education system in this period (cf. 

1 �is paper is based on a research project funded by the Swiss National Science Foundation, PN 100019_179203. "�e Evo-
lution of VET in Switzerland Between Federal Framework and Cantonal Speci�cities", in which Lorenzo Bonoli, Philipp 
Gonon, Jackie Vorpe and Lena Freidorfer participated. �e outlines of this paper were presented at the Congress « �e Future 
Potential of Vocational Education and Training: Strengthening VET for the Next Generation » 2-4 February 2022, organized 
at the Swiss Federal University of Vocational Education and Training, online. We thank �omas Ruoss and Jackie Vorpe for 
their comments on an earlier dra� of the article.
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Bonoli & Vorpe, 2022; Büchel, 2018; Criblez, 2001; Gonon, 2018; Gonon & Zehnder, 2016; 
Zehnder & Gonon, 2017), in-depth analyses of the impact of this period on the development 
of the Swiss VET system up to the present day are still lacking.

�e main aims of our article are threefold. �e �rst aim is to con�rm the importance of 
this historical period for the development of Swiss VET, by identifying debates and concrete 
measures adopted at that time that still characterise the �eld today.

�e second aim of our article is to analyse in depth these debates and concrete measures 
in order to better understand how they are rooted in the challenges of the time and to explain 
the exact conditions of their emergence. �is analysis will, on the one hand, pay particular 
attention to how these debates and concrete measures referred to and were based on a spe-
ci�c representation of the future of society and of VET of the time. On the other hand, our 
analysis will lead us to identify, within these same debates and concrete measures, �ve new 
orientations in VET policy emerging during these years as a response to that representation 
of the future. As will be seen later, these �ve orientations are academisation, pedagogisation, 
di�erentiation, permeability and, to use a neologism, "learnerisation". While these orienta-
tions can be read primarily as reactions to the challenges of the time, they also o�er a set of 
analytical tools to better understand the reforms to come up to the present day.

Trends towards academisation, pedagogisation, di�erentiation or permeability have already 
been identi�ed in the literature (see Criblez, 2001, 2002; Gonon 2008, 2018). In this respect, 
the originality of our contribution is therefore an in-depth investigation of the origins of  these 
trends, showing how these VET policy orientations emerge from the debates of the time as 
interconnected responses to socio-economic challenges linked to a certain image of the fu-
ture of  society and the role of VET: An image characterised by constant and rapid changes, 
increasing insecurity, need for adaptation, complexi�cation and specialisation of work tasks, 
plus an increasing need for mobility and �exibility. In addition, our analysis identi�es a ��h 
orientation towards "learnerisation", which can be brie�y described as the progressive shi� 
of the �gure of the apprentice from a worker �gure to a learner �gure. �is orientation has so 
far been little addressed2 but has emerged as an important trend in our research3.

Directly related to the de�nition of these �ve trends, the third aim of our article is to pro-
pose general categories that could contribute to constituting a theoretical frame supporting 
further research at the international level. In this perspective, these �ve orientations have to 
be considered as analytical tools to describe and analyse the evolution of VET systems at the 
international level. �ey should be considered in relation to the few existing studies attempt-
ing to develop a historical comparative analysis, as for example the vast CEDEFOP project on 
"future scenarios" of VET in Europe (CEDEFOP, 2020). Even though based on di�erent theo-
retical and methodological bases, the CEDEFOP studies identify some analogous  tendencies 

2 With the exception of the studies of Bonoli (2017) and Berner (2019). 
3 Cf. in particular the PhD of Lena Freidorfer (2022), based on the same SNF project as our article.
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on the evolution of the European VET system. �is convergence of our analysis with the 

CEDEFOP analysis suggests the possibility of a generalisation of these �ve tendencies from 

the Swiss case to a broader international context.

As mentioned above, particular attention will be paid to the "representations of the fu-

ture" that we �nd in the sources of the time4. An analysis of past reforms and historical trends 

cannot avoid dealing with this question: Any reform, when proposed, defended and adopted, 

inevitably refers to a representation of the future, which justi�es it and makes it indispensable 

in the eyes of its proponents. �is perspective helps us to better understand the perceived 

challenges of the time and the expectations regarding the measures proposed. At the same 

time, this perspective helps us to identify the �ve orientations mentioned above, which can 

be considered as interpretative lines rooted in the past, con�rmed in the present and opening 

up towards the future.

In other words, our background questions will be the following: What images does the fu-

ture take on in the debates of this period in the domain of VET? What measures are  proposed 

and adopted based on these images? Can we identify general orientations in VET policy that 

guide the adoption of these measures and what impact do these orientations have up to the 

present day?

2 �eoretical and Methodological Approach

In order to �nd answers to these questions, we set up a research framework based on a mul-

tidimensional and systemic approach, which, on the one hand, focuses its attention on the 

widest possible range of factors describing the functioning of VET, such as economic, educa-

tional, social and political factors, and, on the other hand, refers to a perspective that under-

lines the articulation of these factors in an interconnected system.

We refer hereby to recent work in the history of Swiss education and VET, which has 

highlighted the need for an approach that is as broad as possible, taking into consideration 

not only institutional, but also pedagogical, economic and socio-cultural aspects (Bonoli & 

Eigenmann, 2021; Bonoli & Gonon, 2022; Criblez, 2001, 2008; Gonon, 2018). At the same 

time, this approach is further reinforced by a reference to historical institutionalism (cf. Bu-

semeyer & Trampsuch, 2012; �elen, 2004), which provides us with a solid theoretical basis 

for investigating the political-economic logics that characterize the evolution of VET systems 

as institutions.

4 �e study of the "future in the past" is not original to our approach. �ere is indeed a relatively well-developed stream of 
studies on the "history of the future", see in particular Hölscher (1999), Graf and Herzog (2016), Seefried (2013), Rehling-
haus and Teichmann (2019). For a recent contribution on the subject of the future of VET in Switzerland from a historical 
perspective, see Jorns (submitted). 
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Against this theoretical background, we have developed a two-level methodological ap-
proach. Firstly, we carried out a historical reconstruction of the period in question. �is in-
volved extensive research in the cantonal and federal archives, where we were able to collect 
numerous sources: Laws, reports, parliamentary debates, o�cial statistics, specialized publi-
cations, press articles, etc5. �e material collected allowed us to carry out a historical recons-
truction with the main aim of describing the socio-economic and political situation of VET 
in Switzerland during the period in question. Secondly, we subjected these same sources to 
a discourse analysis (Keller, 2011; Landwehr, 2009). We refer to a very broad notion of dis-
course which refers to "sets of statements obeying common rules" (Revel, 2009, p. 36). �ese 
sets of statements emerge as recurrent formulations or recurrent arguments in communica-
tive practices at a determined moment on determined issues, re�ecting what we might call 
di�erent "orders of discourse", to use Foucault's formula (Foucault, 1971). �is perspective 
will lead us to highlight the way in which public debates – understood as the whole range of 
public language productions available at a given time – spoke about VET and to identify the 
most frequently recurrent arguments used by the di�erent actors. �e �ve orientations high-
lighted in our introduction emerge from this discourse analysis. �ey constitute recurrent 
arguments regularly appearing in the public debates, referred to by di�erent actors in the 
domain of Swiss VET, and guiding VET policies.

Our discourse analysis perspective also allows us to explain the way in which we consider 
the images of the future at the time. What we are going to analyse are "discourses" that pro-
pose predictions about the future evolution of society and the adaptations that VET should 
adopt. 'Future' in our analysis therefore refers to certain discursive formulations, which are 
recognised by the use of the future verb tense or by the temporal location of the object of 
discourse successive to its discursive production.

We will not primarily consider the future forecast in terms of its adequacy to the reality 
as it may have developed in later years (see Beckert, 2016). We will remain at the level of dis-
course and assess the extent to which this or that forecast has in�uenced other discourses: In 
other words, the extent to which this or that image of the future is present and generalised in 
the discourses around 1960-1970 and the extent to which this or that future forecast marks 
the discourses up to the present day. However, we will pay particular attention to a speci�c 
type of discursive production, i.e., texts produced in the framework of legislative processes, 
in particular policy papers involved in the process of the de�nition of laws or regulations, 
and the resulting laws or regulation texts. �is kind of text allows us to go beyond the limits 
of a strict discourse analysis to consider the e�ects of discourses on the adoption of concrete 

5 Our analysis is based on a set of sources collected in the frame of the research project "�e evolution of VET in Switzerland" 
(see footnote 1). In this context, we have established a large corpus of texts on VET in Switzerland, written between 1950 and 
1975, concerning the general national debate as well as the situation and the debate in the cantons of Zürich, Geneva and 
Ticino. �e corpus includes o�cial documents (laws, regulations, ordinances, government messages, parliamentary reports, 
parliamentary debates, statistics, etc.), specialised publications (specialised journals, scienti�c publications, reports of profes-
sional associations or trade unions, etc.), press articles (in particular from the Neue Zürcher Zeitung, Corriere del Ticino and 
Journal de Genève), and other archive documents (internal circulars, administrative letters, handwritten notes, etc.).
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legislative measures. It is at this level that discourses show a concrete e�ect on real practices, 
to the extent that these particular discursive productions (policy papers, laws or regulation 
texts) have a direct impact on concrete VET policy decisions.

In this respect, we can notice how all policy papers concerning reforms or improvements 
to existing structures contain a "future" dimension, insofar as any reform pre�gures new 
arrangements that are not yet in force. From a discursive point of view, it is particularly 
interesting to note that the explicit reference to a future helps to ensure a certain discursive 
e�cacy to these positions, which can thus be based on a kind of "anticipated objectivity" of 
what society will be like. �e reference to the future thus becomes a form of rhetorical justi-
�cation to support the desire for change on the part of this or that actor, by accentuating its 
necessity and urgency. In other words, it is more discursively e�ective to defend an idea by 
linking it to a future that is considered "certain", than by motivating it in relation to contem-
porary individual interests. At the same time, the reference to the future o�en functions as 
the starting point of the debate, in which it is ensured that a common vision of the issues at 
stake is shared, even though the successive proposals for reform may di�er. It is therefore not 
surprising that the image of the future of society was in our sources relatively uniform among 
the various actors at the time. �e di�erences emerge more in the consequences to be drawn 
from this common vision.

3 VET in the Context of the Economic Boom, Technological  
   Development and Educational Expansion

On the basis of a �rst analysis of the sources collected, we were able to establish a historical 
reconstruction of the situation at the time, which highlights three phenomena of particular 
relevance to our argument. �e 1960s-1970s were years of "economic boom", "technological 
development" and "educational expansion" in Switzerland. On the one hand, Switzerland, 
like most European countries, experienced in this period an economic boom, with an im-
pressive technological development, which was re�ected in a very rapid growth of its gross 
domestic product and in a very high demand for skilled and unskilled labour (cf. Halbeisen 
et al., 2021). �is new socio-economic situation was also perceived in the VET debate. Paul 
Sommerhalder, VET school inspector and in�uential voice, underlines e.g. the technological 
evolution in these words:

�e most striking features of our time are dynamism and upheaval, in all areas of life. Science is 
in�uencing technology and technology is reshaping the world, ruthlessly doing away with traditi-
onal ways of thinking, working and living. (Sommerhalder, 1970, p. 5)

�is image of a period of great technological change, which is disrupting not only the world 
of work but also the daily lives of citizens, will profoundly in�uence the images of the future 
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of society, on which proposals for reform of the education system are based in order to meet 
the new challenges6.

On the education side, this period was also marked by an extensive development of the 
whole educational domain, with a prolongation of compulsory schooling, an increase in the 
average number of years of education, an expansion of the o�er of education at all levels 
(from kindergarten to higher education) and an opening up of upper secondary education 
and higher education to a wider population (cf. the notion of 'democratisation' of education) 
(Criblez, 2001; Criblez & Magnin, 2001).

In this context of economic boom, technological evolution and educational expansion, 
VET was under particular pressure to reform in order to contribute to economic growth by 
improving the general level of quali�cations and to be in touch with contemporary educa-
tional and cultural aspirations of the population. More speci�cally, VET had to face three 
main challenges (see Bonoli & Vorpe, 2022). �e �rst challenge, from 1950 onwards, was the 
high demand for a skilled workforce in connection with the economic development. So, VET 
had to relaunch itself and to improve its attractiveness in order to respond to the shortage of 
quali�ed workers and stay abreast of the competition from baccalaureate schools. �e second 
challenge was the increasing complexity of the quali�cations required. Expectations concer-
ning workers' knowledge and skills were increasing. �e discourses of the time spoke of the 
"intellectualisation of professions". �is expression underlined the necessity for those in all 
kinds of occupation to possess more theoretical and general knowledge. �e third challenge 
manifested itself a little later from the 1960s onwards and consisted in a widespread social 
demand for better equality of opportunities and social justice. We are in the period where 
the movement of the "democratisation of education" gained momentum. In relation to this 
third challenge, we also have to mention the rise among young people of new educational 
and social expectations, which grew from the end of the 1960s. �ese new expectations cul-
minated in protests by apprentices in cities like Basel, Geneva, Bern and Zurich (Eigenmann 
& Geiss, 2015), and provoked reactions among VET policy makers (Tabin, 1989), reactions 
aimed at preventing a legitimation crisis of VET and avoiding a shortage of quali�ed labour, 
(Gonon, 2017).

�ese three challenges had to be tackled in order to keep VET attractive, abreast of tech-
nological and economic changes and responsive to social inclusiveness. In other words, in 
order to avoid a crisis of acceptance, future VET would need to develop a positive image for 
young people, society and the economy.

�ese challenges o�er us a �rst clue from which to describe the image of the future at 
that time. A challenge always implies a projection towards the future of possible actions and 
requires new answers, as the old solutions no longer work. �ese three challenges also bring 

6 Cf. Stettler (1994) for a general description of images of the future in Switzerland in the 1950s. �ese images are widely found 
in representations of the future in Europe, as in the analyses of the situation in West Germany and France by Kellershohn 
(2022). 
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us back to three general aims of VET (cf. Bonoli & Gonon, 2022): A strictly economic aim, 
that is to meet the need of companies for a quali�ed workforce; an educational aim, to com-
plete compulsory education and meet the need for cultural upli�ment of the population; and 
�nally, a social aim, to integrate the largest number of young people into post-compulsory 
education with equal access conditions. As we will see, during these decisive years the balan-
ce between the weight of these three aims changes progressively.

4 �e Responses to the Challenges: Four Key Publications

Even though our analysis is based on a broader set of sources7, we will focus in the next pages 
on four core publications at the time, that allow us to describe the forecasts of the future and 
the measures proposed, summarizing the whole of the debate at the time. �ese publications 
were produced by four di�erent key players in Swiss VET, players who have in�uenced and 
still in�uence the debate in the �eld. Although they come from di�erent actors and re�ect 
di�erent interests, they all contribute to a common discourse, that of the revival of VET in 
the 1960s and 1970s. �ese four publications will allow us to show how the �ve general ori-
entations mentioned in the introduction emerge from the texts of this period and how these 
same orientations, beyond occasional di�erences, are widely shared even among actors with 
di�erent interests.

�e �rst document is the "Federal Council's Message of 1962 presenting the VET Act", 
that would be voted in 1963. �e Swiss Confederation had taken over the general coordina-
tion of VET from 1930 with a federal law on VET. In 1962, the Federal Council proposed a 
revision of that law to Parliament and explained its tenor in a Message before the discussion 
in the chambers. In Swiss politics, these messages have the task of describing the situation in 
the �eld, justifying the need for a new law and explaining the articles in the law one by one. 
Such a document is therefore a particularly interesting tool for reconstructing the debates of 
the time and, in particular, for noting the image of the future that they convey.

�e second document is the "Report on VET of the Swiss Cra� Association" (Schweize-
rischer Gewerbeverband – SGV) written in 1970. �e SGV is by far the most in�uential pro-
fessional association in Switzerland in the �eld of VET. Since its foundation in 1880, it has 
marked all the important moments in the development of Swiss VET, including the adoption 
of the �rst VET law in 1930, which was largely based on a dra� proposed by the association. 
�e association's in�uence was important also in the 1960s and 1970s. With this report, the 
SGV tried to in�uence the political and public debate in order to relaunch VET, which was 
seen as being in crisis at that time.

�e third document is a report, "Proposals for improving VET", from the Federation of 
Swiss Trade Unions (Schweizericher Gewerkscha�sbund – SGB), written in 1971. Even though 

7 See footnote 5. 
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unions play a comparatively lesser role in the development of VET in Switzerland, compared to 
other countries (Emmenegger et al., 2018), they can nevertheless be considered as important 
actors of the domain. �ey took part in expert commissions and in parliamentary debates and 
their policy papers contributed to animating the public debate on VET. We will see how some 
ideas formulated in the SGB report will in�uence the further development of the system.

�e fourth document is the "Final Report on the work of the Federal Expert Commission 
for the Improvement of Vocational Apprenticeships", the so-called "Grübel Commission", 
named a�er the Director of the Federal o�ce for industry, cra�s and labour (Bundesamt für 
Industrie, Gewerbe und Arbeit – BIGA) Alfred Grübel, written in 1972. In the Swiss policy 
making procedure, extra- parliamentary expert commissions play an important role. �ey 
bring together representatives of a wide range of interests covering all political sensitivities 
and sectors of activities. �ey normally aim to �nd compromise positions that can achieve 
broad political support on which new laws can be built and which reduce the risks of blocka-
ge in the parliamentary debates (Kriesi, 1995; Vatter, 2014). �e Grübel Commission was set 
up in 1969 by the Minister of the Federal Department of Economic A�airs. It was composed 
of some twenty experts representing the Confederation, the cantons, employers, trade  unions 
and the education sector. �e stances taken by this commission strongly in�uenced the po-
litical and public debate at the time and �nally the revision of the 1963 law, that would lead 
to a new law in 1978.

4.1 �e Government Message of 1962

�e government message of 1962 presenting a new Vocational Training Act sets the general 
framework for the debates at the time. �is document outlines the expected future of VET and 
the challenges that the �eld will need to address. It then proposes concrete measures in a dra� 
law that will be accepted in parliament in 19638. �is kind of document re�ects broad discus-
sion at a pre-parliamentary level and the search for compromise between di�erent interests, in 
order to arrive at the formulation of a dra� law that can be supported in parliament. �us, it is 
of interest to see on which points a common ground was worked out.

At the centre of the vision of the expected future, we �nd the "unceasing technical change" 
(Bundesrat, 1962, p. 869) that Swiss society and in particular the economy was experiencing at 
that time: �e shi� of activities to the secondary and tertiary sectors, the development of new 
forms of production marked by mechanisation and automation, which in turn give rise to new 
professions. �ese are new occupations with broader quali�cation requirements, which re�ect 
the new production requirements, because "the growth of automation will create a strong de-
mand for skilled labour, as the construction, manufacture, adjustment and repair of automata 
require intelligent and carefully trained specialists" (Bundesrat, 1962, p. 872).

8 Cf. Gonon and Freidorfer (2022) for a more profound analysis of the issues around the 1963 VET Law. 
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At the same time, the need for a new professional �gure is clearly emerging: �e "intermedia-
te manager": "�e uninterrupted progression in production increases the need for technically 
trained personnel capable of planning, building, organizing work, monitoring deadlines and 
calculating the wages of pieceworkers" (Bundesrat, 1962, p. 871).

A further requirement aimed at catching up with the constant technical evolution was 
also formulated. �e 1962 message underlines the tendency for people to change jobs and 
occupations more o�en and the need, even for quali�ed workers, in order to be up to date, to 
engage in "further training".

Faced with these challenges, VET would need to provide broad basic training and avoid 
excessive specialisation. Initial VET should give the apprentice "the starting point for his or 
her professional advancement" (Bundesrat, 1962, p. 873), a training which is not limited to 
imparting "the skills and knowledge indispensable for the exercise of their profession, but 
must also form their character and personality", which are the basic conditions for "facilita-
ting each person's social advancement" (Bundesrat, 1962, p. 874).

Last but not least, VET must be able to attract the largest possible number of young people 
in order to meet the need for skilled labour, also through an "e�cient and modern system" 
of education and training, which is essential in order to "make use of the reserves of labour" 
(Bundesrat, 1962, p. 874) which the Swiss economy particularly needed.

�is description of the expected future and the challenges for VET was largely shared 
during the 1960s and the responses of the 1963 law were largely supported by economic and 
political milieux9. Nevertheless, the law of 1963 rapidly emerged as insu�cient and outdated 
shortly a�er it came into force. Only �ve years a�er the vote in parliament, Paul Sommerhal-
der (already quoted above) stated:

�e new law of 1963 is a child of the economic boom, when people wanted to pro�t from good 
business and hardly had time for training issues. So again, the conditions for a progressist law were 
not the best. �erefore, we are not surprised if the new law brought nothing new! (Sommerhalder, 
1968, p. 227)

�e debates on VET continued regarding the future and its challenges. �e texts that we will 
present in the following paragraphs are part of these same debates and are directly involved 
in the discussions concerning the revision of the 1963 law, which led to the new law of 1978.

9 �is support became explicit in the referendum against the new federal law project. In fact, the VET act of 1963 was subject to 
a referendum against a rather marginal article concerning the designation of “technical engineers” (Gonon, 2018; Wettstein, 
2020). �e Swiss population largely accepted the law with 69% of the votes. 
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4.2 Swiss Cra� Association (SGV) and Federation of Swiss Trade Unions 
(SGB): Common and Contrasting Visions

�e Swiss Cra� Association (SGV) took a stand in a report in 1970. One year later, the 
Federation of Swiss Trade Unions (SGB) also produced a report with its "Proposal for the 
 improvement of VET".

�e imagined future as it emerges from the two documents, documents which re�ected 
the positions of two interest-speci�c actors, is – perhaps surprisingly - not that far from 
the image already depicted by the government Message of 1962. �e future of VET and of 
society in general is characterized by constant technological change provoking insecurity 
and a need for adaptation. �e two reports also highlight trends toward specialisation and 
complexi�cation of quali�cations, requiring more theoretical and general knowledge. �e 
SGB report also mentions the "increase in the in�ux of information" (Schweizerischer Ge-
werkscha�sbund [SGB], 1971, p. 3) and underlines the need for adaptability and mobility for 
individuals. While the general description of the future and the challenges it brings with it 
seems relatively similar in the two reports, di�erences emerge when analysing the priority of 
the challenges and the responses to be given. For the SGV, the major challenge was to be able 
to meet the growing need of Swiss companies for skilled labour, a need that could only be met 
by improving the quality and attractiveness of VET. For the SGB, the major challenge was to 
ensure that all young people had the necessary skills and general culture to enter and remain 
in the labour market and to participate as responsible citizens in society. �is also meant 
improving VET, but with the emphasis on access to quality education and training for all.

4.3 �e Two Most Contested Issues: Dual Model and Di�erentiation 
Projects

However, these two actors were openly opposed on two themes, which will largely characterize 
the debate of the time: �e defence of the dual model and the promotion of "di�erentiation" 
of VET diplomas. For the SGV, it was clear that the revival of VET must be based on the dual 
apprenticeship:

�e Swiss VET system with its emphasis on dual apprenticeship has fundamentally proven itself. 
Even with a view to the future development of VET, there are many advantages to maintaining the 
focus on company-based apprenticeships. (Schweizerischer Gewerbeverband [SGV], 1970, p. 12)

Even though the support for the dual model was absolute, the SGV recognizes the need to "mo-
dernise" it: "�e SGV's commitment to dual apprenticeship therefore presupposes that there 
must be a constant willingness to make system-compliant adjustments to economic, social and 
technical developments and to the training needs of young people" (SGV, 1970, p. 13).
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In more detail, this modernisation should place more emphasis on theoretical and general 
education. �is would of course imply an increase in teaching hours in vocational schools. 
But not only that. In order to avoid a kind of a loss of control on the part of the professional 
associations over the contents of training, the SGV proposed developing what were then 
called "introduction courses" (branch courses, today). Courses, under the responsibility of 
the professional associations, where theoretical and general knowledge related to the profes-
sion would be transmitted.

In contrast to the SGV, the SGB had a more nuanced position towards the dual model. 
On the one hand, the dual model was strongly criticised. Dual apprenticeship was no longer 
appropriate to respond to future challenges. Full-time vocational schools were more suita-
ble: "�e current system of master apprenticeship in its present form no longer meets mo-
dern requirements. [...] Basic training must therefore take place in actual full-time vocational 
schools or training workshops" (SGB, 1971, p. 6).

Among the arguments brought up against the dual model, we �nd the risk of exploitation 
and poor training and the impossibility for some companies to train apprentices appropriate-
ly due to increasing specialisation. However, the SGB report seems to be aware of its limited 
political in�uence on mainstream VET policies and of the di�culty of giving up a form of 
training that is deeply rooted in Swiss traditions. So, the report opens the way to a compro-
mise: If the dual model had to be maintained, it should be strongly reformed with better 
working and learning conditions for apprentices, and a strong increase in the role of school, 
that is with more school teaching and with a broader education, including more theoretical 
and general knowledge. �is is partly in line with the SGV's call for a reform of dual appren-
ticeship with a stronger emphasis on theoretical and general knowledge.

�e second point where a contrast appears is the project of di�erentiation of VET di-
plomas. �e SGV supported the idea of creating three types of certi�cates for initial VET. 
One, with higher requirements, for an elite of young people (the Berufsmittelschule [BMS]); 
a second, the "normal" certi�cate; and a third certi�cate with lower requirements for young 
people with a lower pro�le (Anlehre). �e aim of this di�erentiation was, on the one hand, 
to improve the quality of teaching in vocational schools by reducing the heterogeneity of the 
classes, and on the other hand, to increase the attractiveness of VET for young people with 
stronger academic pro�les who would otherwise choose general education programmes.

�e SGB opposed this project of di�erentiation. On the one hand it conceded the interest 
of creating a new program (the BMS) with broader theoretical and general teaching: "�e 
only purpose of the BMS is to train the lacking middle and lower cadre more quickly. In 
this sense, it cannot be denied a certain justi�cation" (SGB, 1971, p. 7). On the other hand, 
it underlined the overall goal of reform in the domain as the improved quality of VET for all 
young people and not only for an elite: "�e focus of reforms must be on improving training 
for the majority of apprentices" (SGB, 1971, p. 7). �e SGB thus underlined the necessity to 
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improve the conditions of work and training for all apprentices by recognizing their status, 
not only as young workers, but also as young persons in education – as learners–, who should 
be compared not with other workers but with baccalaureate school students. In this perspec-
tive, it asks for apprentices for more general education, more holidays, shorter working hours 
and sports classes.

�ese two reports also mention a series of other less controversial points which concern a 
general improvement of the �eld: In particular, better organisation and planning of training, 
better preparation of teachers and trainers, better integration of VET into the education sys-
tem with better permeability, and �nally, clear support for VET research to ensure monito-
ring and innovation in the �eld.

4.4 From the Debates to the Concrete Measures Proposed by the Grübel 
Commission

�e public debate on the relaunching of the VET reaches a �rst formulation of concrete mea-
sures in the work of the Grübel Commission. �is commission was set up in 1969 to "draw up 
proposals for the improvement of dual apprenticeship", so that it could "by means of various 
measures become attractive again and position itself as a real alternative to the baccalaureate 
schools" (Expertenkommission, 1972, p. 1).

With these premises, it is not surprising that the commission agreed on the importance of 
safeguarding dual apprenticeship: "By a large majority, the commission considers the master 
apprenticeship to be the most suitable form for our initial training" (Expertenkommission, 
1972, p. 1). However, the commission also agreed that reforms were needed to update this 
model.

�e commission proposed 16 measures. Some of these were oriented to increasing the 
theoretical and general contents in VET classes, with more hours at school and the develop-
ment of "introduction courses" under the controls of professional associations (see measures 
A; B5, B3, B10). Other measures aimed at the improvement of the pedagogical quality of the 
training though better training programs, didactic handbooks, reform of the exams and bet-
ter training for teachers and trainers (B1, B2, B3, B9, B10, B11, B13, B14). Another group of 
measures was centred on the improvement of the learning conditions of apprenticeship, on a 
better control of working conditions, on the introduction of sports classes, on the broadening 
of the general contents and on a better preparation for further education or for entering hig-
her education (A, B6, B7, B8). Finally, some measures recommended a greater di�erentiation 
of the curricula, with the creation of three di�erent certi�cates: An elite programme (BMS), a 
"normal" certi�cate, and a program with low exigencies (Anlehre) (Measures A, C.).

All in all, the Grübel Commission took up most of the SGV's proposals, in particular the 
centrality of the dual model and di�erentiation projects, while further developing the aspects 
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related to the improvement of the pedagogical quality of training. �e positions of the SGB 
are only partly re�ected in its report. Especially on the two contested issues presented above, 
the commission adhered to the SGV's positions. However, a number of the proposed mea-
sures were in fact also broadly supported by the SGB: In particular the measures concerning 
more general knowledge, better pedagogical conditions of training and better consideration 
of the interests of young people in training as "learners". In addition, the idea of qualitative 
apprenticeship with more general knowledge for all young people, which was a main demand 
emerging from the SGB report, has progressively spread in the public debate up to the pre-
sent day, in�uencing successive reforms.

�e issue of di�erentiation remained a highly controversial issue up to the debates around 
the new law of 1978. It was because of the introduction of a training programme for young 
people with a lower pro�le (Anlehre) that the trade unions launched a referendum against 
the law. �e trade unions feared that this new certi�cate was "not primarily intended to ac-
company the socially and educationally weaker young people to a simple initial vocational 
quali�cation, but that employers [were] aiming at a generalised wage dumping" (Sigerist, 
2008, p. 292). In the decisive vote, however, the referendum was rejected by the voters. �e 
new federal law on VET was accepted with 58% of the votes, con�rming the line taken by the 
government and before it by the Grübel Commission. �is vote also con�rms the in�uence 
of the SGV on Swiss VET policy.

4.5 Summing Up: Five Major Orientations Running �rough the Totality 
of the Debates

If we take a step back and look at the four publications in the context of the totality of the 
debates at the time, we can identify �ve new VET policy orientations, which are particularly 
salient in these texts, but which also run through all our sources. From a historical perspec-
tive, they can be considered as general answers proposed at that time to the challenges of 
the future of society and VET. From a theoretical perspective, these orientations must be 
considered as analytical tools that help us to better understand debates and measures taken 
in the period 1960-1970 as well as to better describe the evolution of the successive debates 
and reforms, up to the present day.

�e �rst orientation that clearly emerges from our sources and that �nds explicit referen-
ces in the four publications presented above is an orientation towards academisation. From 
the 1960s onwards, the debates of the time regularly highlight the need for VET to expand 
and provide access to more theoretical and general knowledge content in order to meet the 
new quali�cation requirements of the labour market and the population's desire for more 
pathways into higher education. �is is re�ected in a trend towards more school hours in 
vocational school, the introduction of branch courses, the expansion of optional courses, the 
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establishment of new fully developed programs with more general knowledge such as the 
BMS certi�cate and later the federal vocational baccalaureate.

�e second is an orientation towards pedagogisation of VET. From the 1960s onwards we 
witness greater attention paid in debates to the pedagogical dimension of VET, which ma-
terialized in the expansion and improvement of the training of teachers and trainers, in the 
revision of training regulations and of examination modalities, in the setting up of didactic 
tools to facilitate the transmission of competences, and in a desire for the standardisation of 
practices.

�e third orientation is towards di�erentiation. In order to better respond to the demands 
of the market and society, the need for a broader and more di�erentiated range of training 
programs also emerges from the debates of the time. �is di�erentiation will progressively 
occur with, on the one hand, the introduction of three di�erent levels of initial vocational 
training, and, on the other hand, the development of higher VET and the opening up of VET 
to tertiary education.

�e fourth orientation is towards more permeability in the whole system. It was from the 
1960s onwards that the notions of lifelong learning, mobility and �exibility entered the de-
bates on the education system. �ey culminated in the term of 'permeability', which initially 
referred above all to the need to be �exible, to stay up to date, to change profession, and later 
became also synonymous with the possibility of changing pathways in the education system 
and pursuing training or education at a higher level. �e term also re�ects the awareness of 
the need to conceive of educational pathways as something that does not stop a�er a �rst 
certi�cate but continues throughout a professional career. Also, here we can mention some 
concrete measures, in particular the opening up of VET to tertiary education and the deve-
lopment of continuing education.

Finally, the ��h orientation is towards what we might call the "learnerisation" of appren-
tices. By means of this neologism, we wish to designate the greater attention emerging from 
the debates of the time on the �gure of the "apprentice". �is attention progressively leads to 
a modi�cation of the perception of the apprentice from a "worker" to a "learner". �is implies, 
on the one hand, greater attention to the educational dimensions of training with improve-
ment in the whole pedagogical setting of apprenticeship,  increased protection against abuse 
and better control over the quality of training, and on the other hand a rapprochement of 
apprentices with learners in general schools at secondary II level (in particular baccalaureate 
schools), with, for example, an increase in the number of holidays , the introduction of sports 
classes in vocational schools, an increase in general education content and the opening up of 
educational pathways to higher education at tertiary level, and now even to university.
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5 Conclusion

If we look back from today at the representations of the future at the time in question, we can 
highlight several interesting points. First of all, although the economic and social situation 
is profoundly di�erent today, it is interesting to note how the future challenges evoked in the 
1960s-1970s are not completely di�erent from the challenges we identify today for VET: No-
tions of increasing complexity, instability, rapid economic and social changes, and increasing 
technological evolution are still largely present today in the future perspectives for VET. �e 
consequences for individuals are also similar: �e need to adapt, to be �exible, to enter conti-
nuing education (cf. lifelong learning), on the one hand, and on the other hand, the need for 
more transversal competences, so� skills and general knowledge10. In such a context, VET is 
called upon, today as then, to improve its quality, to increase the number of well-trained peo-
ple and to ensure social and professional integration for as many young people as possible.

Secondly, the decisions and measures put in place in the 1970s are still central to the Swiss 
VET system today: �e priority given to dual apprenticeship, a certain balance between vo-
cational schooling and workplace practice, branch courses, the presence of three certi�cates 
for IVET, the pedagogical preparation of teachers and trainers, the existence of teaching aids 
for in-company training, the promotion of VET research. �is con�rms the importance of 
this "decisive period" in the evolution of the Swiss education system.

�irdly, these same decisions and measures were taken following the �ve orientations 
presented above, that emerged in the 1960s-1970s and that constitute to some extent the dri-
ving forces behind the development of Swiss VET over the last 70 years. �e current debates 
around "Vision 2030"11 lead us to assume that they will also be the driving forces in the future.

With regard to these �ve VET policy orientations, we can notice how they address mainly 
educational and social issues. �is clearly re�ects a rebalancing of the aims of Swiss VET. As 
Bonoli and Gonon (2022) show, while economic aims linked to the training of skilled labour 
remain predominant, from the 1960s/1970s onwards, social aims (i.e., integration and social 
mobility) and educational aims (citizens' education and openness to higher education), have 
gained importance. It is undoubtedly this broadening of the aims attributed to Swiss VET 
that ensures that it is not only widely supported by all political forces, but that it is also still 
considered as one of the essential tools of public policies to meet the challenges of the future, 
and thus addressing economic, educational and social issues.

If we now adopt a more general point of view going beyond the speci�cities of the Swiss 
case and consider the international debate, we can highlight the way in which our analysis 
helps to better understand how changes occur in highly complex institutions such as VET 

10 �is can also be seen today in the framework of "Vision 2030": An initiative launched by the Swiss government and the 
most important actors in the �eld of VET to prepare and reform Swiss VET for future challenges, cf. https://www.sb�.ad-
min.ch/sb�/de/home/bildung/berufsbildungssteuerung-und--politik/projekte-und-initiativen/berufsbildung-2030.html 
(03.05.2023).

11 See previous footnote.
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systems. Our article shows that even though the future (especially technological) seemed 

to demand a revolution in the socio-professional reality of the time, the measures adopted 

were anything but revolutionary. �ey were progressive adjustments, which, con�rming the 

idea of "incremental change", adapted, corrected and complemented structures that already 

existed. Moreover, our analysis, by combining the idea of "critical junctures" with the idea of 

general orientations, underlines the fact that, if indeed, at speci�c moments in a country's 

history, windows of opportunity may open, this does not mean that revolutions are possible, 

on the contrary, these windows open onto paths of change largely conditioned by existing 

structures.

Finally, by identifying �ve general orientations in the evolution of the Swiss system, our 

article proposes a set of theoretical tools to describe the evolution of VET systems also in 

other countries in a comparative perspective. �ese �ve orientations can for instance help 

us to better understand the general international movement that took o� in the 2000s with 

the intention to "modernise" apprenticeship and VET in general, insofar as the reforms pro-

posed in the various countries follow analogous orientations (see CEDEFOP, 2009). In the 

same perspective, if we consider the vast project recently carried out by CEDEFOP on the 

"future of VET" (CEDEFOP, 2020), we can notice how some similar orientations can also be 

identi�ed in the evolution of VET systems in Europe over the last 30 years. In particular, the 

report notes a certain "academic dri�" (cf. CEDEFOP, 2020, p. 71), which tends to broaden 

the contents of VET and bring it closer to general education provision; furthermore a "plu-

ralistic dri�" (cf. CEDEFOP, 2020, p. 73) of VET provisions, which covers both an increase 

in the range of programmes as well as a better integration and permeability of the di�erent 

educational o�ers of VET or general education. More in-depth studies remain to be done 

in this perspective: �e historical comparative research on VET has so far been very poorly 

developed.
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Purpose: �is article examines the role of Vocational Education and Training (VET) in a 
green transition of industry. In the world of industry, battling climate change is o�en treated 
as a technical issue, but recent research on VET has tried to balance the technological para-
digm with more human-centric approaches. �e literature review addresses emergent VET 
research that presents various and partially competing perspectives on the purpose of VET 
in relation to climate change. 

Methods: We use an integrative literature review to investigate this complex topic. �is tech-
nique is particularly useful for making sense of emergent research concepts, as well as vari-
ous, and partially competing, theoretical and methodological approaches. It also allows us 
to incorporate literature from di�erent countries and VET systems. �e main search was 
performed in Scopus during March 2023, and included studies published within a timespan 
of eight years (2016–2023).

Findings: �rough a qualitative content analysis, we have identi�ed �ve cross-cutting the-
mes in the literature: Conceptualising ill-de�ned concepts of green jobs and skills; high-tech 
solutions in the movement towards a fourth industrial revolution versus inclusive growth 
for VET greening; towards sustainable work-based learning for green skills in VET; radical 
transformative approaches to a just green transition; and the co-creation of skill-formation 
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ecosystems. �e analysis has highlighted the ways in which VET can take on di�erent roles 
in the green transition, and that these roles can be developed successively in parallel with 
a green transition in industry. In the development of the role of VET, it is also relevant 
to consider the contrast between transitional approaches and transformative approaches in 
VET research. While transitional approaches are recurrently marked by empirical research 
in specialised areas and subsystems within society, transformative approaches are characte-
rised by a stronger focus on societal transformation (large-scale changes), power dynamics, 
and social justice. 

Conclusion: In conclusion, we suggest an analytical model that synthesises research on what 
role VET can play in a green transition of industry. �e development model highlights that 
VET can take on di�erent roles in a green transition and can gradually develop in parallel 
with a green transition in industry. 

Keywords: Climate Crisis, Green Transition, Industry 4.0, Vocational Education and Trai-
ning, VET 

�� ������������

Although high on the political agenda, battling climate change is quite a recent theme in 
VET research. �e role of VET can be situated within a broader societal context. It inclu-
des questions about technological change and the rapid expansion of green jobs and skills, 
requiring the reskilling and upskilling of many industrial workers, as a response to climate 
change. To put it somewhat incisively, industrial revolutions can both strain the ecological 
environment and be a source of hope that new eco-friendly technologies will contribute to 
greener societies and industries. �e vision of a fourth industrial revolution (Industry 4.0) 
is predominantly associated with a multitude of new digital technologies (Avis, 2020) (e.g., 
3D printing, the Internet of �ings, robots, arti�cial intelligence), new materials (e.g., bio- or 
nano-based) and new production processes (e.g., data-driven production, synthetic biolo-
gy). Such technological innovations are expected to fundamentally transform industry, its 
structure and organisation, business models, products, production and distribution chains. 
Consequently, requirements to develop workers' skills and competencies through education 
and skill-formation systems will follow.

The fourth industrial revolution is usually framed as a linear, technical, and inevitable 
logical progression, in which the first industrial revolution is followed by the second, 
third, and so on (Avis, 2020). Some researchers (Demir & Cicibas, 2017) even claim that 
we are already moving from Industry 4.0 towards the fifth industrial revolution (Indus-
try 5.0), where the focus is on collaboration between people and machines, as well as 
sustainable production, green jobs and skills, and resilience, which includes endurance 
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and the ability to deal with change. The movement towards green industries is also stron-
gly supported by several international organisations, such as the United Nations, the 
International Labour Organisation (ILO), The Organisation for Economic Co-operation 
and Development (OECD), and the European Commission (EC). Within these organi-
sations, there is an overarching consensus that a green transition means counteracting 
climate change and environmental destruction, manifested in common agreements and 
objectives set out in, for example, Agenda 2030, the Paris Agreement, and the EU's Green 
Grant. 

Within these policy contexts, VET is regarded as an important aspect of skill-forma-
tion systems, which promotes green skills and jobs (Avis, 2020). Knowledge about diffe-
rent types of VET and skill-formation systems is essential in order to understand current 
research on a green transition in VET. Given the heterogeneous nature of vocational 
education internationally, it is relevant to pay attention to comparative and holistic ap-
proaches to VET (e.g., Busemeyer & Trampusch, 2012; Jørgensen et al., 2018; Thelen, 
2014). Until quite recently, however, very few research overviews have focused on the 
role of VET in connection with a green transition (Avis, 2020). 

This article examines the role of VET in a green transition of industry. The main 
research question is: What role can VET have in making the move towards a green tran-
sition of industry? The next section presents the integrative literature review method. 
Thereafter, the findings of the literature review are presented. It is followed by a discus-
sion that aims to contribute to a synthesis by providing a conceptual understanding of 
this relatively new research area and a reflection upon further research directions in VET.

�� �����������
������
��	��

An integrative literature review is used to investigate the complex topic of the role of 
VET in a green transition of industry (Torraco, 2016; see also Gessler & Siemer, 2020). 
This literature review technique is particularly useful for making sense of emergent re-
search concepts, as well as various, and partially competing, theoretical and methodolo-
gical approaches. It also allows us to incorporate literature from different countries and 
VET systems (see Appendix 1). The main search was performed in Scopus during March 
2023, and included studies published within a timespan of eight years (2016–2023). The 
choice to limit the search to eight years was based on the increase in studies about VET 
and green transitions that we observed during this time period. The literature review 
limited the main source of data to peer-reviewed articles. However, four studies (three 
peer-reviewed articles and one conference paper) were manually selected (using Google 
Scholar) because we assessed them as being central to the topic of the article. In a three-
step selection and assessment process (by title, abstract, and full-text analysis), any re-
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cords that did not focus on both VET and climate change were excluded. Based on the 

quality assessment, 36 full publications (30 peer-reviewed articles and six peer-reviewed 

conference papers) were included in the literature review (see Figure 1).

Figure 1: Flowchart Over the Publication Selection and Assessment Process

�e 36 selected publications were analysed by using an inductively driven thematic content 

analysis (Braun & Clarke, 2006). �rough the analysis, we identi�ed �ve cross-cutting the-

mes in the literature, involving di�erent types of research contributions: 1) A conceptualisa-

tion of green jobs and skills in VET; 2) high-tech innovations and inclusive growth for VET 

greening; 3) towards sustainable work-based learning for green skills in VET; 4) a radical 

green transformative approach in VET; 5) the co-creation of skill-formation ecosystems. By 

introducing these themes, we also analyse the role of VET in making the move towards a 

green transition in industry.
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�e following section presents the �ve cross-cutting themes identi�ed in the literature.

���� ���������������������•�����•��������••��������•• 

�e �rst section addresses research that has made substantial contributions to conceptua-
lising the most common (and ill-de�ned) keywords in the VET literature: Green jobs and 
green skills. Indeed, the studies are quite diverse. Taken together, the literature on green skills 
covers multiple perspectives representing the voices of policymakers, employers, unions, in-
dustry and �rms, VET teachers, and VET students.

VET and Policy Discourses on Green Jobs 
Policy-oriented research on green jobs has focused on the tension between international 
commitments and national policy priorities. Based on document analysis and surveys in-
volving stakeholders in di�erent labour-market sectors in ten Asian countries, Sharpe and 
Martinez-Fernandez (2021) conclude that all Asian member states have developed national 
strategies to implement the ILO's (2018) vision for green jobs in prioritised labour-market 
sectors (building and construction, manufacturing industries, agriculture, and tourism). 
All of these countries have also made inroads into de�ning and counting (approximately 
12 million) green jobs. Despite these national commitments, the level of collaboration and 
dialogue between di�erent national and international policy arenas and stakeholders is weak. 
In addition, supportive policy ecosystems, such as active labour-market policies and social 
insurance, are not su�ciently in place (Sharpe & Martinez-Fernandez, 2021). �is lack, it is 
argued, has serious consequences for VET, which is supposed to manage a multitude of parti-
ally con�icting challenges, such as supporting skill formation, employment, social inclusion, 
and simultaneously �ghting unemployment and climate change. It is unlikely that this can 
be achieved without economic and political support systems. �erefore, a holistic approach 
to the "policy-readiness" for a green transition is key (Sharpe & Martinez-Fernandez, 2021). 
However, a weakness of this study is that it is largely based on the narratives of dominant 
o�cial actors in various labour-market sectors and only covers the employment dimension 
of green jobs, which risks leaving aside other partners in the �eld of VET. 

Other policy-oriented studies problematise the 'orthodox' perspectives on VET and green 
jobs that centre on dominant western discourses of economic growth driven by corporate 
and political interests. In the context of South Africa, Lotz-Sisitka et al. (2023) argue for the 
importance of establishing an ecosystem approach to VET, including boundary-crossing so-
cial learning networks that link formal and informal VET. In a similar vein, Langthaler et al. 
(2021) argue that green jobs must be anchored in a social justice approach to VET, in which 
economic growth is a means rather than an end. �is human-centric approach highlights 
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neglected social green skills that are considered relevant to VET, including: multi-stakeholder 
learning involving diverse voices; embodied and empathic learning that encompasses inner 
re�ection and listening as well as an ethic of care and empathy; and learning that identi�es 
and confronts contradictions, framing new solutions and trying them out.

Conceptualising Green Skills 
Green jobs and green skills seem to be everywhere and nowhere. Technological green skills 
are considered most important in the VET literature. However, studies (Nikolajenko-Skarbal� 
et al., 2021; Sern et al., 2021; Stanef-Puica et al., 2022) based on document analysis and in-
terviews with experts present a multitude of di�erent green technological, generic, and so� 
skills that industry requires to be implemented in VET. Rosenberg et al. (2018) have tried to 
develop a holistic analytical model focusing on the learning needs and competencies that are 
necessary to drive a green transition in various sectors. �ree overall and overlapping skill 
areas are identi�ed: (1) Technical skills, (2) relational skills, and (3) transformative skills to 
support social and organisational changes. In VET, there is o�en a great learning need for 
technical skills, but relational and transformative skills (collaborating, communicating, lea-
dership skills, imagining change, integrating development goals, and applying policy) also 
emerged as signi�cant in Rosenberg et al.'s (2018) data concerning di�erent �rms and work-
place settings. �ese areas of competence in�uenced how technical skills were developed and 
applied. Technical skills were tied to particular industrial contexts and workplace settings, 
while relational and transformative skills were more generic. Not all of these skills necessarily 
have to be present in all employees, but di�erent competencies could be distributed across a 
team involving di�erent professional roles and tasks. For VET, this implies that educational 
curricula must build capacity to involve such a variety of skills and competencies.

A Pedagogical Framework for Green Skills in VET
Research has also contributed to a pedagogical framework for green skills based on surveys 
and interviews with VET teachers and trainee teachers (Nurdianshyah, 2019; Ramli et al., 2019; 
Setiawan et al., 2017). To become a highly quali�ed VET teacher, it is argued, teachers are 
expected to master: 1) Teaching in 'hard' (technological) skills, 2) imparting technical skills 
combined with the knowledge, values, and attributes necessary for green job preparation by 
Technical VET (TVET) graduates, and 3) so� skills (e.g., communicative and relational skills).

�ese studies also problematise the fact that green skills are overwhelmingly conceptu-
alised by experts in jobs that require higher education, neglecting the perspectives of most 
industrial workers and students in initial VET. Ramli et al. (2019) argue that green industries 
need a mixture of 'traditional' and new green skills. For example, construction companies 
that carry out building and housing projects will require skilled workers who are also up to 
date with energy e�ciency. 
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Only two of the studies found in Europe conceptualise green skills in initial VET. A longi-
tudinal study (Barbosa et al., 2020) in Portugal tracks how the perceptions of VET teachers 
and former VET students of green skills and sustainable development evolve over time due 
to di�erent learning experiences in education and work. �is provides a dynamic perspecti-
ve on green skills learning trajectories, in contrast to merely listing preferred skills. Finally, 
a Swedish study (Gustavsson et al., 2018) describes a pedagogical innovation in vocational 
teacher education where an assignment for VET student teachers was to design, conduct, and 
evaluate an interdisciplinary course for initial VET students about sustainable development. 
Extra-curricular courses and lectures in sustainable development are very common in the 
Swedish educational system, from primary school to higher education, but they are not yet 
established in vocational teacher programmes. A survey of the VET students' experiences of 
the course showed that they were very positive and inspired to learn more about green skills 
and jobs. 

���� ­��	€ ��	���������������������������•����	�����•• � •��������

A recurring theme in the Asian VET literature is high-tech innovations to battle climate 
change, which is severely a�ecting the living conditions and health of many people in the re-
gion. �rough the analysis, we can identify a �eld of tension between two strands of research: 
High-tech innovations supported in higher vocational education and envisioned by a fourth 
industrial revolution, versus inclusive growth for VET greening that includes initial VET.

High-Tech Innovations and the Green Transition
�e �rst strand of research focuses on the attitudes and preparedness among students in hig-
her vocational education and vocational colleges to contribute to a green transition (Liu et 
al., 2022; Mahmud et al., 2023; Nurdianshyah et al., 2019; Zubir et al., 2021). Based on a sur-
vey covering 363 Chinese students at a vocational college, Liu et al. (2022) show that female 
students had a more favourable attitude towards the educational dimension of sustainable 
development than male students. �e study concludes that TVET fosters generic and critical 
abilities, and a questioning mind, that result in a positive attitude towards learning green 
skills. Comparable results were reported among Malaysian students at technical vocational 
colleges (Mahmud et al., 2023; Nurdianshyah et al., 2019) regarding their readiness for In-
dustry 4.0 and attitudes towards green jobs and skills. Recommendations put forward in the 
above studies are the implementation of innovations in curricula, including the green campus 
(to reduce the carbon footprint of students, teachers, and human-resource management) and 
green research, that is, programmes in sustainable development. 

However, research also acknowledges skills gaps between education curricula and high-
tech industries. As a pedagogical innovation in Indonesia (Saputri & Ediyono, 2022), re-
searchers and teachers invited experts to vocational colleges and TVET institutions to hold 
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lectures about green jobs and skills. �e above study was based on an analysis of 332 enginee-
ring lectures concerning electrical and mechanical green skills. A common message in these 
lectures is that green jobs are becoming more important for VET students' employment and 
further careers. �at is, the students must prepare for emerging green jobs, and future green 
jobs that do not yet exist. 

�e research on high-tech green skills also includes pedagogical innovations relating 
to how learning and teaching is best organised (Moldovan, 2017; Nandiyanto et al., 2022). 
�ese studies acknowledge a �eld of tension between engineers' technical approaches and 
teaching methods. Questions about how learning and teaching is best organised are consi-
dered important for students to gain a deeper understanding of how products can become 
climate-friendly and environmentally sustainable. �e studies also conclude that technical 
expertise should be supplemented by interdisciplinary approaches to a green transition. For 
example, in the �elds of advanced bio-nanotechnology (da Silvia et al., 2019; Nandiyanto et 
al., 2022) the studies suggest that course curricula could combine specialised high-tech skills 
with humanistic and ethical perspectives on sustainable development.

�e Appreciation of Initial VET 
In contrast to the �rst strand of research, the second strand places great emphasis on inclu-
ding the masses of young people and workers to make the move towards a green transition. 
More speci�cally, questions about the quality and e�ciency of initial VET are addressed 
(Monavvarifard & Alibaygi, 2023; Napathorn, 2021; Salem & Najihah, 2023; Saputri & Ediyo-
no, 2022). Hence, it is acknowledged that initial VET has a signi�cant role to play in the green 
transition. Investments in green jobs can potentially proceed hand in hand with investments 
in initial VET, and, in e�ect, improve the status, attractiveness, and appreciation of VET. 

On the other hand, it is recognised that such changes will not be a quick �x. �e problem 
is that initial VET in Asia is associated with low-paid work, poor working conditions, and 
brown industrial jobs (Napatorn, 2022). Research on initial VET systems in Malaysia and Pa-
lestine (Salem & Najihah, 2023) reveals a contrast between policy and social experience. Sur-
veys on the opinions of experts and vocational teachers in the Palestinian VET sector have 
concluded that there is no signi�cant relationship between sustainable growth and quality 
improvement in initial VET (Salem & Najihah, 2023). While investments in green techno-
logies are being made in higher TVET programmes (universities), mainstream VET su�ers 
from the lack of a comprehensive system in practice. Other studies have highlighted the limi-
tations of systematic updates on green jobs and green skills in both industries and VET (Na-
pathorn, 2021). �e dominant focus on industrial technological revolutions (Industry 4.0) in 
the literature on a green transition in VET is also problematised in research about VET in the 
large agricultural sector in Middle Eastern countries. For example, Monavvarifard and Ali-
baygi (2023) argue that modern technologies must be in tune with key social learning goals, 
such as learning by doing and learning to live together. 



369�unqvist, Gustavsson, Lundkvist

����  �������•�����������‚��•€ƒ������������������•����� ••��������•• 

Most pedagogical research on VET deals with the challenge of integrating green skills 
(based on experts' opinions) into school curricula. Another strand of research covers 
training and learning in workplace settings. The latter literature acknowledges that vo-
cational education, along with positive attitudes to green skills, are not a sufficient con-
dition for industries to introduce green innovations into workplaces: Firms must also be 
innovative in collaborative processes and spend more time on training VET students, 
apprentices, and employees (Keshminder & Cheng, 2020; Napathorn, 2021, 2022). 

In the context of VET in the European construction industry, the tension between a 
purely technical approach to promoting low-energy construction and a more human-
centric view on work-based learning is examined. Ramioul et al. (2016) argue for an 
employee-centric approach to work-based learning in VET, which includes worker parti-
cipation, empowered teamwork, investment in developing apprentices' and workers' ca-
pabilities, and improving job quality. Another comparative study (Barsotti, 2023) on the 
manufacturing industries that are envisioned by Industry 4.0 in five European countries 
concludes that VET providers, in cooperation with companies, should support workers 
better in becoming more digitally aware, and better prepared to undertake non-routine 
work tasks. 

Comparative research (Clarke et al., 2020) on VET for low-energy construction in 
ten EU countries also refers to an employee-centric approach. In this comparative stu-
dy, Belgium and Germany come closest to travelling 'the high road', which means that 
low-energy construction is closely integrated into VET programmes in the curricula 
and exam regulations for each occupation. In both countries' VET systems, students are 
taught building physics and knowledge of materials as well as the general skills, such as 
communication, coordination, and teamwork, that are relevant to the low-energy const-
ruction sector. In addition, in both countries, the construction industry's labour market 
is regulated and less fragmented than in many other European countries. This provides 
an infrastructure for work-based learning in close cooperation between companies and 
education providers. Bulgaria, Hungary, and Slovenia are categorised as countries that 
conform to a 'low road' to green construction (Clarke et al., 2020). In these 'low-road' 
countries, the fragmented nature of the construction sector, lack of labour-market regu-
lation, and limited governmental investment in VET do not allow for the broad expertise 
and learning opportunities necessary for a green transition. Other countries are on the 
way to 'the high road'. Ireland, Italy, Poland, and Spain have developed a coordinated and 
comprehensive approach to integrating sustainable development elements into VET pro-
grammes, but they are still under-resourced and need improvement. The study by Clarke 
et al. (2020) concludes with the presentation of a toolset within the European Qualifi-
cations Framework, against which different VET programmes for low-energy construc-
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tion can be assessed. However, they also concluded that quantitative and output-driven 
policy conceptions of green skills could potentially undermine qualitative aspects of the 
climate literacy needed by construction workers.

��„� 
�������•����� �������…�������������	����•• 

Critical research suggests the need for a radical transformative approach to VET in relation 
to climate change. In terms of methodology, these studies are guided by critical realism, so-
ciology, feminism, and colonial studies, and have a strong theoretical and societal orientati-
on. Based on the nature of this literature, the studies referred to below can be conceptualised 
as related to the vision of Industry 5.0 in terms of social and humanistic values. By contrast to 
the vision of Industry 4.0, the critics adopt a con�ict perspective on society and VET. Leading 
research in the �eld (McGrath & Powell, 2016; Paryono, 2017) questions the hegemony of 
western notions of productivity and technocratic perspectives on a green economy. �e visi-
on of Industry 4.0 may imply that there is a global political consensus about the importance 
of reuniting productivity, high technology, and the greening of world economies. Instead, 
these authors argue that a consensus perspective conceals the fact that social realities for 
most people in Asian countries are structured within political economies that have emerged 
out of contestations and compromises in speci�c historical and geographical spaces. �us, 
labour markets and education and training are characterised by inequalities and exclusions, 
profoundly in�uencing individuals' and communities' views on the value of di�erent forms 
of education and training. However, inequalities do not fully de�ne young people's aspira-
tions, hopes, or actions. �erefore, the argument runs, structural changes in VET and society 
must provide hope that an alternative future is possible for the masses of VET students. 

The conflict perspective is also based on studies focusing on capitalism and pow-
er struggles between different stakeholders in VET (see the introduction section). It is 
argued that progressive trade unions (Paryono, 2017) are credited with a central role in 
fighting for a green transition to proceed hand in hand with the pursuit of socio-econo-
mic equality. The role of trade unions as active players in relation to VET is essential to 
balance the dominant employers' perspective on VET. However, a double challenge for 
unions is the poor status of VET and to collaborate with social-ecological movements for 
sustainable development in order to balance green goals with decent working conditions 
in industry (Paryono, 2017). The low status of initial VET can create a vicious circle lea-
ding to the will to invest in green industrial jobs becoming a secondary issue.

Transformative VET in African Countries 
In the context of research on African VET, the critical approach includes a vision of 'trans-
formative VET', a term that was originally discussed at the �ird International Congress on 
Technical and Vocational Education and Training (Powell, 2012). �e crucial question is how 
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VET can contribute to the human development and societal changes needed to battle climate 
change and poverty (Powell, 2012). However, VET can support development but cannot ge-
nerate it on its own. �erefore, Powell argues, VET must be approached from within a holis-
tic theoretical framework with the capacity to link critical theories and empirical knowledge 
about the historical and actual development of skill-formation systems, and colonialist expe-
riences of marginalisation. �e segregation between African industry-focused VET systems 
and a separate skill system focused on agricultural and natural-resource management, which 
Powell traces back to the colonial era, re�ects the unequal access to and ownership of land. 

A systematic literature review (McGrath et al., 2020) reveals that vocational training 
in African countries is mostly associated with economic research on western-governed 
interventions (labelled 'vocational training') designed to tackle unemployment in set-
tings where there is an employment crisis. However, this research neglects mainstream 
VET systems in Africa. The literature review also investigates the growing practice-fo-
cused research on learning, teaching, and pedagogy published in African VET journals. 
However, according to the (nine) authors, the main problem is that both western-orien-
ted economic research and practice-oriented research is locked into a narrow individua-
listic perspective on human progress. In addition, the human capital theory is based on 
economic dynamics in the most advanced economies and downplays broader structural 
issues. The societal transformation of VET must be balanced with social and humanistic 
dimensions covering community development (youth inclusion and local labour-market 
experiences) and critical abilities based on agency (aspirations and decent work for hu-
man flourishing).

��†� ��€������������••���€���…������•���‡���…��

Research on the role of VET in a green transition has focused on building new arenas for 
skills formation in collaboration between VET and working life. �is includes the co-creati-
on of: 1) Cross-disciplinary networks; 2) regional skills ecosystems; 3) digital infrastructures 
for mass education; and 4) intermediary institutions. Such initiatives can be seen as examples 
of a larger movement to reconstruct existing school-based VET systems and transgress the 
boundaries between di�erent stakeholders involved in VET.

Building Capacity in VET �rough Networks and Skills Ecosystems
�e �rst research theme addresses two related key challenges: Skills gaps due to weak coope-
ration between education providers and working life, and radically increasing the numbers of 
skilled people involved in green skills formation. �us, it is not only restricted to the existing 
workforce.

Two studies in Finland focus on 'green innovation ecosystems'. In the first case, the 
purpose of the research (Holm et al., 2017) was to improve the cooperation between in-
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itial vocational education, higher education, and universities of applied science (higher 
TVET). In addition, the study examined knowledge supply chains by surveying stakehol-
ders' views regarding green skills in different companies and trade associations, which 
was followed by workshops with the participants. All these exchanges resulted in the set-
ting up of a cross-disciplinary network aiming to reach a holistic understanding of each 
partner's role and obligations within the knowledge supply chain. Reported challenges 
for the sustainability of the network was that financers only provided funding for speci-
fic fields, and there was no common understanding of the green economy. 

The second study (Shamzzuzoha et al., 2022) surveyed the skills necessary to establish 
several 'centres of excellence' in VET for green innovations supported by the European-
Union-funded project GREENOVET. The overall aim of these centres of excellence is to 
strengthen regional skill ecosystems, namely Styria in Austria, Leiria in Portugal, Skopje 
in Macedonia, and Vaasa in Finland. The focus on regional skills ecosystems can be seen 
partly against the background of the international VET literature based on typologies of 
green skills, which is broad and not specific to different countries or regions. The future-
oriented goals for these strands of research are to establish new arenas for collaboration 
between researchers and stakeholders in VET and industries. This entails new missions 
and roles for VET.

Digital Solutions for Mass Education in Green Skills
Swedish research has provided innovative digital platforms to support mass education in the 
form of online courses of short duration (Leire et al., 2016; Pavlova et al., 2020). In contrast 
to online university courses about sustainable development, vocational online courses are 
more oriented towards developing speci�c green skills. In general, two challenges for mas-
sive online courses are low throughput among students and that they are time-consuming 
for teachers (e.g., answering hundreds of emails daily). To overcome these challenges, Leire 
et al. (2016) developed a model for online courses involving a set of di�erent learning acti-
vities that create opportunities for students to choose di�erent degrees of participation and 
progression. �e model consists of: 1) Access to video and training materials and literature 
(non-graded level); 2) participation in discussion forums and written assignments (graded 
participation); and 3) completing course assignments and examinations (graded demonst-
ration of competences). Such a model is also intended to facilitate education providers' pl-
anning of their own work, as di�erent learning activities require di�erent work e�orts and 
perhaps even resulting in an increased workload. Interestingly, the massive online courses 
commonly involve students from a multitude of countries around the globe, not least from 
Asia and the Americas.

Another large collaborative research project (Pavlova et al., 2020) has developed digi-
tal platforms for mass education to promote resource efficiency in the Baltic Sea region 
(Sweden, Finland, Russia, and the three Baltic countries of Lithuania, Latvia, and Esto-
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nia). In this project, courses and training materials for a green transition were developed 
in cooperation between VET and companies, along with channels for the dissemination 
of educational materials. Twelve teachers and 64 VET students from across the region 
collaborated with companies to develop course materials. The core of the extensive re-
sults is that the research team succeeded in getting companies and educational institu-
tions to cooperate based on an interdisciplinary approach to the circular economy. What 
stands out in the study is that the students took the roles of 'training providers' for ent-
repreneurs. The students were also successful in generating ideas that business owners 
judged as possible to implement in their companies quite soon (Pavlova et al., 2020).

Intermediary Institutions for Mobilising Change in School-Based VET 
A third strand of research addresses a recent, industry-driven 'innovation' to improve sus-
tainability in the Swedish school-based VET system (Persson & Hermelin, 2018). �e initi-
ative, the 'Technical College Scheme' (TCS), is unusual in the Nordic context of universal, 
state-governed VET, which is largely oriented towards social inclusion, lifelong learning, and 
progression through the national education systems. �e TCS is a certi�cation scheme in 
technology for upper-secondary schools, which includes most of the technical and indus-
trial VET programmes in Sweden. �e scheme was initiated by stakeholders from indust-
ry, including trade unions. �ese cross-collaborations between di�erent partners represent 
an intermediary institution in-between education and industrial companies. �e aim of the 
TCS is to improve the quality, and industrial relevance, of VET. �e criteria for certi�cation 
include strong industrial involvement in school-based VET, requirements for high-quality, 
work-based learning, and the in�uence of regional actors in the planning of education. Qui-
te recently, sustainable development and green industrial skills have been added as impor-
tant goals. Yet, large Swedish industrial companies, which dominate the Swedish economy, 
continue to demand that upper-secondary school VET should prioritise broad general and 
vocational knowledge, and not focus primarily on speci�c skills. Indeed, this also re�ects a 
neglected issue in the research on a green transition in VET and the world of industry; na-
mely, the di�erent conditions for small, medium-sized, and large companies, for example in 
providing comprehensive in-house training.

„� ˆ���������

A wide variety of research across many countries has contributed to our understanding of 
the role of VET in a green transition of industry. �erefore, there is a need to synthesise this 
research to determine what role VET can play in a green transition. �e literature review 
indicates rapidly growing research on VET and a green transition in the so-called Global 
south. and European countries. As industry undergoes a green transition, while embracing 
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Industry 4.0 and Industry 5.0, the role of VET and its impact on developing ways to accom-
plish a green transition must be considered. �e literature review shows that the role of VET 
develops successively, ranging from identifying green skills and jobs to co-creating skill-for-
mation ecosystems that train a workforce equipped with the right skills (green, technical, and 
generic) in an ever-evolving industry (see Figure 2). 

Figure 2: The Role of VET in a Green Transition, Ranging From the Conceptualisa-
tion of Green Jobs and Skills to the Co-Creation of a Skill-Formation Ecosystem

�e implication of these conceptual studies on green jobs and skills is that green skills must 
be developed in collaboration between VET institutions and working life. �is statement 
may seem trivial, but the concept of green skills in the literature re�ects either the employers' 
views or the education providers' perspectives, seldom a combination of the two. In additi-
on, the establishment of vocational teacher-training programmes at the university level can 
also be seen as an education-driven innovation that can potentially reduce the gap between 
the teaching professions and vocational teachers. �is may also bridge the gap between aca-
demic and vocational skills. Collaborations between education providers at di�erent levels 
within education systems are also key to recontextualising university-based typologies of 
green skills into educational practices.
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�e conceptualisation of green skills and jobs in VET also involves a policy dimension. An 
important stage in VET development is to realise its enormous potential to in�uence the glo-
bal movement towards a green transition. In line with green transitional policies (e.g., those 
of the OECD, ILO, EC, and United Nations Educational, Scienti�c and Cultural Organization 
[UNESCO]), TVET is considered a driving force in the transition due to its close connection 
to industry. Industrial companies need green skills in order to adhere to both regulations 
and customer requirements related to a green transition. �e (potential) synergistic e�ects 
of the uni�cation of a policy-driven movement for a green industry driven by international 
organisations, and an industry-driven movement towards Industry 4.0, create a 'window of 
opportunity' for a green transition. 

�e literature review reveals two quite diverse lines of thought regarding green technical 
innovations in VET: High-tech innovations that engage a technological elite (e.g., engineers, 
vocational colleges, and universities) versus a bottom-up perspective that includes most VET 
students, apprentices, and employees in the world of work. A key challenge is the segregation 
between di�erent socio-economic groups and educational sectors, which works against soci-
ally inclusive approaches to a just green transition. 

As the literature review shows, sustainable work-based learning in VET deals with the 
pedagogical challenge of integrating green skills (based on experts' opinions) into school cur-
ricula. From a transitional development perspective, the �rst critical step is to develop a po-
sitive mindset about environmental issues as a basic requirement for engaging in transition 
processes towards a greener industry and society. �e development of work-based learning 
in terms of educational curricula and massive online courses on green skills are examples 
of initiatives in this direction. �e second step concerns the development of generic skills 
that consider climate impact and generic technical skills and industrial processes. Generic 
skills and lifelong learning are also a key prerequisite for the preparedness for future green 
jobs that do not yet exist. �e third step is the development of new, specialised eco-friendly 
technologies and green jobs that can replace old jobs and old technologies. �e latter may 
be perceived as threatening, but the alternative – i.e., preserving old jobs and old technolo-
gies – may also result in the loss of new jobs. Ultimately, at the highest level, most industrial 
workers are highly skilled in eco-friendly technologies. Given that this scenario on a large 
scale belongs to an imaginary future, the stepwise model implies that learning trajectories 
in green skills can move forward progressively at di�erent stages. �at is, people need to get 
started at the basic and general levels before they can reach the top. In terms of theory, we 
also acknowledge the need for a holistic understanding of green skills, ranging from a nar-
row, individualised conception of 'skills' up to VET approaches to collective skill formation 
that integrate di�erent forms of knowledge and participation.

�e literature on a green transition in industry can also bene�t from well-established 
research on work-based learning. �e roll-out of new industrial technologies, including me-
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ga-trends such as automatisation, digitalisation, and AI, must also follow the principles of 
worker participation and sustainable work in workplace settings. �at is, high-tech industries 
must also be innovative in supporting extensive learning among workers (Brockmann et al., 
2010; Clarke et al., 2020). �ese tendencies are exacerbated in countries where there is as 
yet no comprehensive (introductory) collective formation VET system in place. �e role of 
VET is then reduced to that of an instrumental technical approach to vocational training. We 
recognise that several Asian studies on a green transition also focus on the school-to-work 
transition. �e logic of this is that a green transition must go hand in hand with the vast 
research on VET students' transitions into employment and skilled jobs, including opportu-
nities for social mobility. �ese parallel transitions require large-scale changes in VET that 
link transitional approaches to societal transformative approaches.

�e notion of a radical green transformation approach to VET is based more on criti-
cal and radical future visions than on the status quo. �e critical approach raises further 
questions about how VET can contribute to a development that is human, in solidarity, and 
sustainable, and at the same time responds to the conventional concerns about employment, 
income, production, and technological development raised by representatives of the Industry 
4.0 paradigm. In line with the vision of Industry 5.0, the critical literature clearly contributes 
to a human-centric approach to VET and industry. �is means that the radical transition 
stage is generated by the contradictions between a technocratic paradigm versus human-
centric approaches to inclusive growth. �e latter can be illustrated by the vision of Industry 
5.0, which is characterised by socially inclusive approaches to human development, not only 
for an elite but for industrial workers as well. 

�ere is increasing interest in research on VET and the co-creation of green skill-forma-
tion ecosystems. �is is partly a response to shortcomings in collaboration between di�erent 
policy areas, support systems, and industry. New and dynamic partnerships and networks are 
emerging, creating a range of new relationships between stakeholders representing VET and 
industry, as well as intermediary institutions, and local and regional alliances. �e impetus 
to collaborate comes from the need to build up ecosystems for skills supply and strengthen 
industry's need to upskill and reskill workers for a green transition. Innovative investments 
in digital solutions for mass education and online courses in green skills will require new 
roles for VET providers.

†� ����������

�is article has highlighted the ways in which VET can take on di�erent roles in the green 
transition, and that these roles develop successively in parallel with a green transition in 
industry. In the development of the role of VET, it is also relevant to consider the contrast 
between transitional approaches and transformative approaches in VET research. �ese two 
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concepts can be understood as a duality (not a dualism), as they are not mutually exclu-
sive. All di�erences aside, we argue that both transitional and transformative dimensions 
are important for a holistic developmental perspective on VET and climate change. In the 
reviewed literature, both concepts provide nuanced perspectives on how to describe, inter-
pret, and support desirable changes in VET to battle climate change. We suggest that the 
main di�erence stems from di�erent research communities, which are concerned with either 
transition or transformation. Our literature review shows that transitional approaches are 
recurrently marked by empirical research in specialised areas and subsystems within society, 
such as di�erent forms of VET, high-tech innovations in industries and �rms, and the edu-
cational dimension of green skills. In contrast, transformative approaches are characterised 
by a stronger focus on societal transformation (large-scale changes), power dynamics, and 
social justice. 

Based on the literature review, we can discern at least two di�erent but partially over-
lapping transformative approaches to the role of VET in society. �e �rst is a social-justice 
approach, which is marked by a con�ict perspective on society. �e transformative role of 
VET is argued to extend beyond the needs of the labour market by including the interests 
of people who are marginalised in both education and working life. �e purpose of VET is 
thus rede�ned. �at is, the multifaceted nature of di�erent forms of VET must be more fully 
recognised in order to better support the needs of those who live in poor and precarious 
conditions. 

�e second transformative approach draws upon comparative studies on path depen-
dencies and institutional change in VET (e.g., �elen, 2014). Following this research tradi-
tion, the scope of radical changes in the �eld of VET is circumscribed by struggles between 
multiple stakeholders in VET. �e research on collective skill formation provides a concep-
tualisation of the combined e�ects of state commitment and employer involvement in the 
development of VET. Comparative studies on collective skill-formation systems in VET have 
usually been de�ned in relation to industry and cra� (i.e., the labour market). In the present 
literature review, we have expanded the object of inquiry by focusing on the role of VET in 
contributing to battling the climate crisis, which also involves other international organisa-
tions and stakeholders, as well as socio-ecological concerns.

‰� ��…�����������������	���
������	�

�e integrative literature review has been useful to investigate the complex topic of the role of 
VET in a green transition of industry. However, one limitation is that the completed literature 
review cannot claim to provide a representative picture of all ongoing research that focus on 
green transition in relation to VET. �is is partly because the selection is mainly based on 
English-language studies, partly because a signi�cant number of studies have been published 
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in the �eld over a short period of time. Undoubtedly, it is a rapidly growing �eld of research, 
which makes it di�cult to obtain a complete overview of the role of VET in the green tran-
sition of industry. 

Despite the limitation, the present literature review has enough value to contribute to 
the body of research in the �eld of VET. �e literature review suggests a further direction 
for research on transformative approaches, which is a need not only to continue to focus on 
stakeholders in industry, in VET, or in socio-ecological movements, but also to focus on the 
links between these stakeholders. �e increasing interest in research for co-creating green 
skill-formation ecosystems is partly a response to shortcomings in the collaboration bet-
ween di�erent policy areas and support systems as well as industry. A possible role for VET 
to take on is to coordinate skill-formation ecosystems and facilitate their co-creation with 
other stakeholders. However, further research is needed before VET can take on such a role 
because, as studies in the �eld of VET indicate, bringing stakeholders together to collaborate 
will require them to solve many di�cult issues. �erefore, studies of the collaborative e�orts 
to establish a skill-formation ecosystem involving stakeholders from national organisations, 
educational institutions and industry would be welcome. A closer collaboration between sta-
keholders could pave the way for VET to battle climate change more e�ectively. 

��•��������…���

�is literature review is part of a research project that is �nancially supported by the Swedish 
Research Council for Health, Working Life and Welfare (FORTE 2022-00070).
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