P education -
. sciences @’\"y
Article

Program Coherence and Integration of School- and

Work-Based Learning in the Icelandic Dual Vocational
Education and Training (VET) System

Elsa Eiriksdottir
School of Education, University of Iceland, 105 Reykjavik, Iceland; elsae@hi.is

check for
Received: 21 August 2020; Accepted: 28 October 2020; Published: 2 November 2020 updates

Abstract: This study examines how recently graduated journeymen, vocational teachers,
and workplace trainers view the integration between learning at school and at work in a dual
vocational education and training (VET) system, and how these views might be influenced by the
duration and the sequencing of school- and work-based learning periods. Research indicates that
effective implementation of the dual VET system is contingent upon successful integration of learning
experience at the two venues. Recent graduates, workplace trainers, and teachers in all 51 certified
trades answered an electronic questionnaire (667 participants, response rate 24%). Factor analysis
of responses to 22 statements resulted in the identification of five factors. Findings show that the
learning venues were parallel rather than integrated. Communication and collaboration between
teachers and workplace trainers were limited and recent graduates, in particular, did not experience
the program as a coherent whole. The results also showed important variations in the perspectives
of the three groups of participants. The duration of the workplace learning period was not found
to be associated with perceptions of program integration. Some limited effects of sequencing were
found, but no clear pattern emerged. This study adds to knowledge on learning and integration,
and indicates possible ways of improving program coherence and integration in a dual VET system.

Keywords: vocational education and training; upper secondary schools; work-based learning; dual
VET system

1. Introduction

In the dual system of vocational education and training (VET), part of the program takes place at
school and part at work. Research has shown that learning at these two venues can be complementary
in helping students develop the necessary competencies, e.g., [1-8]. However, the success of a
dual-system program appears to depend on its coherence and the integration of school- and work-based
learning [4,5,8-11]. Additionally, models of work-based learning, such as the connective model of work
experience [2] and model of integrative pedagogy [12], have emphasized the importance of integrating
learning from the two venues in the dual system. Successfully integrating learning at school and work
appears essential for effective implementation of a dual VET system.

Prior research on the Icelandic dual VET system has indicated a lack of coherence and integration
in some fields [13,14]. When interviewed, newly graduated journeymen, teachers at VET schools,
and workplace trainers in four different VET fields all described a system in which school and
work operated in parallel rather than as an integrated whole. The aim of the current study is to
investigate whether this is generally the case in the Icelandic VET system and to specifically look at the
different aspects of integration as perceived by those who have studied and taught within the system.
In addition, it also examines if other characteristics of the organization of the dual system influence
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these perceptions; notably, the duration of the period devoted to work-based learning, and sequencing
of periods at the workplace and in school during the course of the program.

2. Integrating Learning at School and at Work

The term “dual system of VET” (sometimes also referred to as alternance training) [15], is used to
refer to an educational program in which work experience forms part of the curriculum, such as those
in Germany, Switzerland, Austria, Denmark, and Iceland. In such a program, work-based learning is
an integral part of the overall program. The student has the status of an apprentice (under a training
contract), the employer assumes responsibility for providing the training, and the apprentice receives
wages [15,16].

In the dual system, the two learning venues provide different, but complementary, learning
experiences [4,7,17]. Learning at school is formal and provides opportunities for reflection, theoretical
insights, peer interaction, and making mistakes. Learning experiences are structured and clearly
organized around specific topics, knowledge, or skills. In contrast, learning at workplaces is informal
and provides opportunities for learning experiences not easily acquired at school, such as customer
service and keeping up with developments in a field [4,17]. The workplace is an ideal setting for
learning about the experience of working in the trade, and also provides the context for legitimate
participation in the field and developing vocational identity [1,4,7]. The opportunities for learning
experience at school and the workplace are bound by the goals of each venue. Education is the main
goal of schools; creating optimal situations for learning and training is therefore at the forefront.
The workplace is not oriented towards learning in the same way and the learning opportunities are
bound within what is available within the normal operations of the workplace [1,7]. Due to the
different goals, learning opportunities, and experiences at each venue, the transfer of learning and
training between the two is an important issue [4,18]. In particular, the coherence and integration of
the learning experiences gained at each is critical [1,5,9,19] because a disconnect between the learning
experiences at the two venues can be a problem [7,8].

Models of work-based learning such as the connective model of work experience [2,20] and
the model of integrative pedagogy [12,19] have emphasized the importance of integrating learning
from the two venues in the dual system. Both models highlight forging the connection between the
practical (associated with workplaces) and the theoretical (associated with schools) at both venues
by reflecting on practical experiences in terms of theory and theoretical knowledge in practice.
This connection between theoretical and practical learning experiences should accordingly also be
formalized in VET program curricula. The connective model puts emphasis on communication and
collaboration between those organizing learning at each venue [2], whereas the integrative pedagogy
model emphasizes the integration through the use of learning tasks and pedagogical tools such as
reflections and discussions [12]. This shows that integration of learning experiences at the two venues
can have different aspects and depend on, for example, communications between the two venues or
the pedagogical practices within each.

Research on learning at school and the workplace has shown that cooperation and communication
between workplace trainers and teachers at school, and deliberate reflection on learning experiences
at the two venues, contribute to the transfer of training in a dual system [5-7,21]. In a culture of
cooperation, it becomes possible for both teachers and trainers to build a shared understanding and
create learning experiences for students that build upon what they have been learning and doing in
each venue. It has also been pointed out that cooperation between schools and workplaces needs a
reliable framework and suitable forms to guarantee the quality of vocational education [8] because
“the cooperation of learning venues takes place in practice and on the spot” (p. 16).

Successful transfer of training between school and work also depends upon teachers and trainers
creating the necessary conditions for students to be able to integrate learning experiences from each,
for example, by adopting educational practices associated with the other learning venue [10,21-24].
A key issue is how to support students in critical reflection on their learning experiences across
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venues [17,18]. Teachers and trainers need to assist students in making a connection between
different types of knowledge accessed at school and in the workplace, because this does not happen
automatically [7]. Virtanen et al. [5] investigated influences on students” work-based learning outcomes,
and found that better integration between school learning and work-based learning was associated
with better self-reported learning outcomes. In particular, pedagogical practices supporting learning,
such as goal-setting and discussions, were found to play a significant part. Other researchers have also
found that pedagogic practices that assist students in reflecting on their learning experiences at work,
and connecting what is discussed at school to authentic situations, helps learning [7,21].

Overall, research on learning at school and work has indicated that the success of a dual system
depends in part on the degree to which school- and work-based learning are integrated [4,5,7,9,10].
Billett [9] provides an outline of what such integration might entail in terms of a socio-personal account.
In this account, it is not only the physical and social aspects of each venue that are important for
shaping learning, but also how the students engage with and create meaning from their experiences at
each venue. Integration is seen as the results of how students frame their experiences and construct
meaning, and they need guidance and assistance to do this. Therefore, the organization of curricula
and pedagogical practices play a role, in particular, the duration and sequencing of the work-based
periods within the vocational program.

3. Dual System Characteristics: Duration and Sequencing

There are reasons to believe that both variations in duration and sequencing may influence the
integration of learning experiences at work and school [4,9]. Spending the majority of the time learning
in a workplace compared to a school should lead to different educational outcomes. In the most extreme
cases, this determines which—the school or the workplace—students see as the main learning venue
and which provides more marginal learning experiences to be integrated into what has been learned [14].
This can create difficulties when it comes to guaranteeing communication and collaboration between
schools and workplaces, and ensuring that students have the opportunity for reflection and connecting
learning acquired at each venue. The level of collaboration and communication between teachers and
trainers may easily be influenced by the amount of time spent at—and by inference, the importance
attributed to—each venue. Sequencing can also be seen as important for integration. There is a trade-off
between having an early or late work-based learning period: an early one can help give students a sense
of what working in the trade entails, but at the same time, they might not have enough knowledge
and skills to participate in, or understand, the complexities of the tasks and situations confronted
there [9,14]. A later work-based period can be valuable as the students should have acquired the
necessary knowledge and skills to participate in, and understand, the work, but it might be too late
to provide them with the necessary experience regarding what the work entails and the context for
learning [4,14,25]. The principle of “gradual release” addresses a similar issue in recommending that
theoretical knowledge should not be “front-loaded” in a program but sequenced iteratively with
practical experience, thereby assisting learners in overcoming gaps between theory and practice in
the course of the program [26,27]. In addition, Billett [25] suggests that “educational interventions
prior to vocational education students’ engaging in work placements are important. Then, once they
have completed those experiences, interventions to assist their integration into these students’ nascent
occupational understandings, procedures and values will also be valuable” (p. 28). Therefore, both
pre- and post-placement educational interventions are important for assisting students in integration
learning experiences from school and work, and sequencing should, among other things, determine
whether there are opportunities to introduce these beneficial interventions.

4. The Dual VET System in Iceland

In Iceland, most VET programs are at the upper secondary level. At the age of 16, after having
completed compulsory education, the majority of young people enroll in upper secondary school.
However, most enter the so-called academic tracks and graduate with a matriculation (university
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entrance) exam and only about one-third of the enrolled students at upper secondary level are in
VET programs [28]. There are over 100 different VET programs available and they take an average of
3—4 years to complete [29]. Here, the focus is on the certified trades where a journeyman’s certificate is
required by legislation to work in a field [30], such as hairdressing, book-binding, tailoring, carpentry,
and electrical work. The VET system in Iceland is generally organized as a dual system, one of
alternating duality where students spend relatively long phases full-time either at school or in the
workplace [8]. Atschool, the vocational teachers organize and teach courses, but at workplaces, certified
masters in the trade are in charge of the training. Students are responsible for securing a training
contract with a workplace and organizing their workplace and school periods in concordance with the
curriculum. After completing both the school-based and the work-based parts of the program, the
student can take the journeyman’s exam, which is an independent exam held by industry stakeholders.

In all of the certified trades, work-based learning consists of a predetermined number of weeks
defined in the program curriculum, where students have a company training contract and are paid
for their work. An analysis of 31 curricula of the certified trades revealed considerable variation in
terms of both duration and sequencing [14]. Duration of work-based learning ranged from 24 to
126 weeks, or 16% to 74%, of the program as a whole. This means that in some cases, the program
is mainly school-based whereas in others, it is mostly based at work. Regarding sequencing, four
main patterns determining where the program should begin and end were found across the curricula:
(1) begin at school-end at school (School-School, 8 trades), (2) begin at school-end at the workplace
(School-Workplace, 12 trades), (3) begin at school-end at either the school or the workplace (School-Either,
7 trades), (4) begin either at school or the workplace—end at school (Either-School, 4 trades). This means
that in some trades, students begin their studies at school and end them at school, completing the
work-based learning along the way, whereas in other trades, the students begin at school and conclude
the program with work-based learning. This level of variability within a single VET system is rare [31]
and provides an opportunity to investigate the possible influence of these variables in the dual system.
That is, the variations in the sequencing and duration of work-based learning in the certified trades in
Iceland provides an opportunity for studying how these features of the dual VET system can influence
perceptions of program coherence and integration of learning at both venues.

5. Aims and Research Questions

The aim of the study is to investigate how the integration of two learning venues in the certified
trades in Iceland is perceived by recently graduated journeymen, vocational teachers, and workplace
trainers, and how the different implementation of the dual system, in terms of duration and sequencing,
might influence these perceptions. These three groups were chosen as they have the most insight
into the experience of studying and teaching in the certified trades, and how integration of learning
experiences across the two venues progresses. Integration, as discussed above, involves communication
and collaboration of those in charge of teaching at each venue and creating the learning opportunities
through different pedagogical tools. Integration also involves the students themselves creating meaning
from their learning experiences gained at school and work. Therefore, understanding the perspectives
of students, vocational teachers, and workplace trainers in a dual system is essential. Recently
graduated journeymen were chosen rather than current students because they have experiences with
the program as a whole, including the workplace periods.

The views of journeymen, workplace trainers, and vocational teachers in the certified trades in
Iceland were obtained through an online questionnaire and analyzed to answer the following research
questions: (1) What do the participants’ answers say about the different facets of integrating learning
in a dual system? (2) Do the views of the three groups of participants differ in respect to the perceived
integration of the two venues of learning? (3) Does the duration of the work-based learning or the
sequencing pattern influence the perceived integration of learning at school and the workplace?
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6. Materials and Methods

6.1. Participants

Participants were recently graduated journeymen (graduating in the past five years), workplace
trainers (who had taken apprentices in the past five years), and vocational teachers in all certified
trades in Iceland. The questionnaire was sent to recently graduated journeymen rather than students
as the interest was in their whole experience of studying in the certified trades, including completing
both work-based learning and the journeyman’s exam. Due to the differences between the programs,
it would be difficult to interpret answers from students still studying, for example, in cases in which
work-based learning is placed at the end of the program. Furthermore, it was important to have the
views of those who had recent experiences with studying the certified trades and therefore, only those
graduating within the past two to five years were recruited.

E-mail addresses for 2175 journeymen, 722 trainers, and 263 teachers were obtained (N = 3160),
representing 68% of the journeymen population, 43% of the trainer population, and 100% of the
vocational teacher population. E-mail addresses of the journeymen and the trainers were obtained
from the training centers overseeing workplace contracts; those of the teachers were obtained from
VET school websites. Of the e-mail accounts for journeymen and trainers, 332 proved to be closed (it
was not clear whether individual e-mail addresses were those of journeymen or trainers) and thus,
the final number of participants was 2828.

A total of 667 participants answered the questionnaire (24% overall response rate). The response
rate for the teachers was 46% (n = 121), 26% for the workplace trainers (1 = 187), and 15% for the
journeymen (n = 319). A likely reason for the low response rate for the journeymen and trainers
is that many of the e-mail accounts were no longer in use, even if they had not been closed. It has
to be noted that because of the low response rate for the journeymen and trainers, and because the
questionnaire was sent to the prospective participants, there is no way to know if the respondents were,
as a whole, representative of these groups or if a self-selection or non-response bias might skew the
results. However, the respondents appear to adequately represent the expected frequency for trade,
gender, and age in the population. The respondents represented all of the main trade categories (e.g.,
building industry, vehicle and transport, service trades) and the percentage of participants within each
trade category and individual trades belonging to the category (e.g., carpentry, plumbing, painters)
was found to be representative of the population. The majority of respondents (73%) were males
(23% were women, and 4% did not answer) and this distribution is also found in the population in
these trades [28]. The percentage of women was similar for the three groups of participants: 25% of
journeymen were women, 25% of teachers, and 20% of trainers. The majority of journeymen (75%)
were between 20 and 40 years of age, whereas the majority of teachers (76%) were over 50 years old
and two-thirds of the trainers (62%) were between 40 and 60 years old.

6.2. The Questionnaire

The questionnaire covered various topics related to studying in a dual system, i.e., on the
integration of the periods at school and work, competencies developed at school and work, and
identity development. The questionnaire was developed based on results from prior interviews
with journeymen, teachers, and trainers [13,14], and from Virtanen et al. [5], who constructed
questions to assess the integration between school- and work-based learning. These were based on
the connective model of work experience by Guile and Griffiths [2,20], and the integrative pedagogy
model by Tynjala [19].

The current focus is on questions on the integration of school- and work-based parts of the
program, communication, collaboration, and characteristics of the two learning environments: a total of
22 statements (see Appendix A for a list of the statements). Participants indicated the degree to which
they agreed or disagreed with each statement on a 4-point Likert scale (strongly disagree, disagree,
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agree, strongly agree) or they could choose “not applicable” (NA). In the results, the percentages of
those either agreeing or disagreeing were aggregated for simplicity.

Only two of the three groups (journeymen, trainers, or teachers) answered 7 of the 22 statements
(see Appendix A), because the excluded group did not have detailed knowledge about the issue
at hand. For example, recent journeymen did not rate the statement “At school/at the workplace,
we prepare students specifically for the journeyman’s exam”, teachers did not respond to the statement
“During work-based learning, students have to apply knowledge acquired at school”, and workplace
trainers did not respond to the statement “At school we discuss situations that might come up at the
workplace”.

6.3. Procedure

After the questionnaire had been developed, the institutions responsible for registering
apprenticeship contracts and journeyman’s exams were contacted to obtain e-mails of journeymen and
trainers. To maintain privacy, the researchers received only a list of e-mails and no further information
about the participants. E-mails of teachers were obtained from the web pages of the upper secondary
schools offering VET programs, but in each case, the headmaster of the school was notified that the
questionnaire would be sent to the teachers.

After the questionnaire was sent out, the participants received five reminders over the course of
three months before data collection was closed. As the researchers only had access to e-mails and not
to other identifying information, it was not possible to specifically follow up with those who had not
answered the questionnaire with more targeted methods, such as phone calls.

6.4. Statistical Methods

An exploratory factor analysis (with varimax rotation) was used to investigate the underlying
pattern of responses in terms of the factors extracted. For a factor analysis with 22 variables, a sample
size of at least 220 is required (with a sample size of 300 considered good) [32], and in all cases but two,
the sample size was larger (see Appendix A). In addition, the Kaiser-Mayer—-Olkin measure indicated
good sampling adequacy for the analysis (KMO = 0.825). A factor loading cut-off of 0.30 was used,
based on the sample size, and missing values were replaced with the mean to minimize the effect of
missing data. The resulting five factors with eigenvalues greater than 1 were used to organize the results
and the items loading on each factor were then used to create new dependent variables for each factor,
or factor scores (i.e., regression factor scores) [33]. These factor scores were then used to investigate
differences among participant groups, duration, and sequencing. An ANOVA (with Tukey’s post-hoc
tests) was used to investigate if the factor scores depended on the participant group. A multiple
regression was used to determine if duration of work-based learning (in the range of 24-126 weeks)
and sequencing based on where the program was set to begin and end (School-School, School-Workplace,
School-Either and Either—Workplace) predicted the factor scores. The categorical predictor, sequencing,
was dummy coded and School-School represented the comparison group. The variables were entered
as predictors into five separate analyses, one for each factor score. The assumptions for multiple
regression were checked: For two of the five factor scores, an analysis of standard residuals indicated
outliers (5 cases in factor score 1 and 2 cases in factor score 5) and these were removed. Multicollinearity
was not a concern as all tolerance scores were larger than 0.1 and variance inflation factors were around
1. Independence of observations (i.e., residuals) was assessed with the Durbin—-Watson statistic and
the values were in the range of 1.74 to 2.07 for all five factor scores, indicating no autocorrelation.
Histograms of standardized residuals showed that the errors were approximately normally distributed
and the normal P-P plots of standardized residuals showed points approximately on the diagonal line.
Assumptions of linearity and homoscedasticity were evaluated based on the scatterplot of standardized
residuals and these indicated that the assumptions were met. In addition, a Loess curve was fitted to
the graphs, and in all five cases, was roughly linear around zero.
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7. Results

The factor analysis of the 22 items returned five factors with an eigenvalue over Kaiser’s criterion
of 1, explaining 41.5% of the overall variance. Cronbach’s alpha values ranged from 0.72 to 0.84,
indicating good internal consistency or reliability for the five factors [32]. Table 1 shows the statements’
loading on each factor. Two items did not load sufficiently on any factor above the minimum cut-off
(a factor loading of 0.3), “At the school we prepare the students specifically for the workplace” and
“There should be more emphasis on the work-based learning at school”, and both were therefore
excluded from further analysis.

Table 1. The five factors resulting from a rotated (varimax) factor analysis and the statements’ loading
on each.

Factor Loading
1 2 3 4 5

Factors and Statements

1. Quality and usefulness of work-based learning (explains 11.83% of the variance)

1.1. The work-based learning prepares students well for the

: , 0.807
journeyman’s exam

1.2. The work-based learning serves students well after the 0.752
journeyman’s exam ’
1.3. The training received in the workplace serves students well 0.659
at school '
1.4. The workplace is up-to-date on developments in the trade 0.658

1.5. The workplace offers experiences in most relevant parts of thejob  0.643

2. The school keeps up with innovations in the trade (explains 8.22% of the variance)

2.1. Innovative changes in the trade are integrated into the

school curriculum 0.823

2.2. The school is up-to-date on developments in the trade 0.820

3. Program coherence and collaboration (explains 7.27% of the variance)

3.1. The periods at school and work create a coherent whole 0.791

3.2. Students work on school assignments at the workplace 0.555

3.3. There is good collaboration between the school and the workplace 0.505 0.404

3.4. There is a clear connection between what is taught at school and

tasks in the workplace 0.363 0.332

4. Communications and information flow (explains 7.23% of the variance)

4.1. Teachers and workplace trainers are in regular contact 0.702

4.2. Teachers know what students do during the work-based learning 0.582

4.3. Workplace trainers know what students do at school 0.513

4.4. Teachers and trainers meet regularly to discuss students’ progress 0.310

5. Relevance and usefulness of school-based learning (explains 6.94% of the variance)

5.1. Assignments at school are clearly related to the work done in

the trade 0.399 0.622

5.2. At school we discuss situations that might come up in the

workplace 0474

5.3. Students visit workplaces as a part of the school program 0.416

5.4. The school prepares students well for the journeyman’s exam 0.326 0.385

5.5. During work-based learning students apply knowledge acquired

at school 0.318
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Factors’ scores were calculated for each factor. The factor scores are standardized and indicate the
degree to which the participants’ rating on the statements’ loading on the factor compare to the mean
of the sample as a whole. A value close to zero indicates a rating close to the sample average, whereas a
negative value indicates a rating lower than the sample average and a positive value indicates a higher
rating. Table 2 shows the means and standard deviations for each factor score and each independent
variable. In the following sections, the results for each factor are discussed in more detail.

Table 2. Means and standard deviations (in parentheses) for all five factor scores for each independent
variable. The overall factor score for the sample is standardized with M = 0 and SD = 1, and the
scores for each subgroup represent a comparison to this mean. Note that for explanation purposes,
the duration variable is categorized into short, medium, and long duration although this categorization
is not used in the analysis.

Variable Factor Factor Factor Factor Factor
Score #1 Score #2 Score #3 Score #4 Score #5

Sequencing

School-School —-0.02 (0.89) 0.07 (0.80) 0.11 (0.90) —-0.02 (0.81) 0.03 (0.69)

School-Workplace 0.13 (0.79) —-0.02 (0.93) —0.07 (0.88) 0.03 (0.85) 0.03 (0.73)

School-Either 0.02 (0.92) —0.02 (0.95) -0.02(0.78) -0.13(0.77) —0.07 (0.78)

Either-School -0.09 (0.67) 0.00 (0.90) 0.08 (0.86) 0.43 (0.91) —-0.11 (0.67)
Duration

Short: 24-48 weeks 0.04 (0.86) 0.10 (0.88) —-0.09 (0.78) —0.03 (0.81) —0.06 (0.81)

Medium: 60-80 weeks —0.01 (0.90) -0.12 (0.91) 0.11 (0.90) 0.01 (0.83) 0.08 (0.70)

Long: 96-126 weeks 0.13 (0.75) 0.04 (0.91) —0.06 (0.88) 0.12 (0.79) 0.01 (0.64)
Participant group

Journeymen 0.06 (0.88) —0.018 (0.93) -0.25(0.77) -0.08 (0.90) —0.07 (0.85)

Teachers —0.26 (0.80) 0.32 (0.81) 0.09 (0.84) 0.09 (0.83) 0.39 (0.65)

Trainers 0.17 (0.85) —0.18 (0.85) 0.37 (0.83) 0.07 (0.62) —-0.11 (0.51)

7.1. Quality and Usefulness of Work-Based Learning

The first factor consisted of five statements all centering on the quality and usefulness of work-based
learning. As can be seen in Figure 1, the majority of each group (range of 69-94%) agreed with each
of the five statements, reflecting general satisfaction with the quality and usefulness of work-based
learning. This was especially true for the trainers. A notable exception is that half of the teachers
disagreed with the statement that the workplace offers experience in most relevant parts of the job,
which raises the question of whether the teachers have an overview of the trade in mind, whereas the
trainers are more likely to answer from the perspective of their own specialization. Another exception
is that only about 60% of students believed that the training received in the workplace served them
well at school, which suggests that they had a harder time seeing the connection between what they do
in the workplace and what they learn at school than teachers and trainers might realize.

When comparing the factor scores on quality and usefulness of work-based learning for the three
groups of participants, the teachers were significantly less positive (F(2, 585) = 9.13, MSE = 6.71, p
< 0.001, n? = 0.03) in comparison to the journeymen (p < 0.05; 95% CI [-0.53, —0.09]) and trainers
(p < 0.001; 95% CI [-0.67, —0.19]), showing that the trainers and journeymen rated the quality and
usefulness of work-based learning generally higher than teachers (see Table 2).

Duration of the work-based period and sequencing were not found to be significant predictors of
ratings of quality and usefulness of work-based learning (see Table 3).
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O The training received at the workplace serves students well at school

B The work-based learning prepares students well for the journeyman's exam
(1 The work-based learning serves students well after the journeyman's exam
The workplace is up-to-date on developments in the trade

100% O The workplace offers experiences in most relevant parts of the job
80%
60%
40%
0, =
- H H I §
N N
o § o |—| ! \ A I H
0% IH BN ENINN Ny MEN m -
Agree  Disagree NA Agree  Disagree NA Agree  Disagree NA
Journeymen Teachers Trainers

Figure 1. Statements’ loading on factor #1: Quality and usefulness of work-based learning. The figure
shows the percentage of each group of participants who agreed (strongly agreed and agreed combined)
or disagreed (strongly disagreed and disagreed combined) with each statement, or said the statement
was not applicable (NA).

Table 3. Prediction of factor score #1: Quality and usefulness of work-based learning, from duration
and sequencing (dummy coded).

95% CI

Effect Estimate  SE B p
LL UL
Duration of workplace learning period 0.001 0.001 0.034 —0.002 0.004 0.432
Sequencing: School-Workplace 0.158 0.091 0.082 -0.022 0.337 0.084
Sequencing: School-Either 0.056 0.091 0.029 -0.123 0.234 0.541
Sequencing: Either—School -0.092 0.161 -0.025 -0.410 0.225 0.568

Note. N = 584. CI = confidence interval; LL = lower limit; UL = upper limit.

7.2. The School Keeps up with Innovations in the Trade

The second factor consisted of only two statements concerning whether the school kept up with
innovations in the trade. Teachers were more likely to agree with the two statements than both
journeymen and trainers (see Figure 2), reflecting a different sense of the pace and level of innovation
in the trade and specifically whether the school kept up with it or not.

Asignificant difference was found among the three participant groups (F(2, 590) = 11.91, MSE =8.91,
p < 0.001, 1% = 0.04) and Tukey’s post-hoc test showed that the teachers had significantly higher scores
than both journeymen (p < 0.001; 95% CI [0.11, 0.56]) and trainers (p < 0.001; 95% CI [0.25, 0.75]). Thus,
teachers were more likely to believe that the schools kept up with innovations in the trade than were
the trainers and journeymen (see Table 2).

Neither duration of the work-based period nor sequencing were found to be significant predictors
of ratings of how well the school kept up with innovations in the field (see Table 4).
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100% O Innovative changes in the trade are integrated into the school curriculum
90% B The school is up-to-date on developments in the trade
80% —
70%
60%
50% [ ] ™
40%
30%
20%
10% H I
0% - 1 |—| .
Agree  Disagree NA Agree  Disagree NA Agree  Disagree NA
Journeymen Teachers Trainers

Figure 2. Statements’ loading on factor #2: The school keeps up with innovations in the trade. The figure
shows the percentage of each group of participants who agreed (strongly agreed and agreed combined)
or disagreed (strongly disagreed and disagreed combined) with each statement, or said the statement
was not applicable (NA).

Table 4. Prediction of factor score #2: The school keeps up with innovations in the trade, from duration
and sequencing (dummy coded).

Effect Estimate  SE B 95% CI 14
LL UL
Duration of workplace learning period ~ —0.003 0.002 -0.077  -0.006 0.000 0.075
Sequencing: School-Workplace —-0.071 0.094 —-0.036  —0.255 0.113 0.448
Sequencing: School-Either -0.097 0.093 -0.050  -0.279 0.086 0.298
Sequencing: Either-School 0.018 0.166 -0.005  -0.309 0.345 0.914

Note. N = 589. CI = confidence interval; LL = lower limit; UL = upper limit.

7.3. Program Coherence and Collaboration

The third factor consisted of four statements concerning the coherence of the program as a whole
and collaboration between the school and the workplace. As can be seen in Figure 3, the journeymen
tended to disagree with the statements, indicating that they generally did not see clear program
coherence and collaboration. A notable exception is that about 40% of journeymen agreed that the
assignments at schools were clearly related to the work done in the trade. The opinions of the teachers
and trainers were more evenly split, indicating that they saw a more coherent program than the
journeymen. Overall, these results suggest that programs in the certified trades did not create a
coherent whole and that there was a lack of collaboration between the school and the workplace.

A significant difference was found between the three participant groups (F(2, 590) = 34.27§;
MSE =22.179, p < 0.001, 1% = 0.10) and Tukey’s post-hoc test showed a significant difference among
all three groups. The journeymen had significantly lower scores than both the teachers (p < 0.001;
95% CI [-0.56, —0.14]) and the trainers (p < 0.001; 95% CI [-0.80, —0.44]), showing that the journeymen
found the program to be less coherent and saw less evidence of collaboration between the school and
the workplace than did the teachers and the trainers (see Table 2). The teachers also had significantly
lower scores than the trainers (p < 0.001; 95% CI [-0.51, —0.06]) and therefore rated the program as less
coherent, and collaboration as less evident than the trainers.
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Neither duration of the work-based period nor sequencing were found to be significant predictors
of ratings of how well the school kept up with innovations in the field (see Table 5).

O Students work on school assignments at the workplace

100%
& B The periods at school and work create a coherent whole
90% [ Assignments at school are clearly related to the work done in the trade
80% There is good collaboration between the school and the workplace
70%
& 60%
g
g 50%
i~
& 40%
30%
20%
10% 2
g % By Q
i I EEN
Disagree NA Agree Disagree NA Agree Disagree NA
Journeymen Teachers Trainers
Participant group

Figure 3. Statements’ loading on factor #3: Program coherence and collaboration. The figure shows
the percentage of each group of participants who agreed (strongly agreed and agreed combined) or
disagreed (strongly disagreed and disagreed combined) with each statement, or said the statement was
not applicable (NA).

Table 5. Prediction of factor score #3: Program coherence and collaboration, from duration and
sequencing (dummy coded).

Effect Estimate  SE B 95% €I P
LL UL
Duration of workplace learning period ~ 0.002 0.001 0.049 -0.001 0.004 0.259
Sequencing: School-Workplace -0.114 0.089 -0.060 -0.288 0.061 0.200
Sequencing: School-Either —0.050 0.088 —-0.027  -0.223 0.122 0.567
Sequencing: Either-School —0.006 0.158 -0.002  -0.316 0.303 0.967

Note. N = 589. CI = confidence interval; LL = lower limit; UL = upper limit.

7.4. Communications and Information Flow

The fourth factor consisted of four statements concerning communications and information flow
between the school and the workplace. It is notable that for all three groups of participants, the majority
(64-71%) disagreed with the statement that teachers and trainers were in regular contact, and the
majority of both teachers and trainers (71-82%) disagreed with the statement that they met regularly to
discuss students’ progress (see Figure 4). Less than half of the journeymen believed that the teachers
and trainers knew what the students did at the other learning site, and only about half of the trainers
said they knew what the students did at school, while the majority of the teachers said they knew
what the students did during the work-based learning period. These results show a distinct lack of
communication between those supervising the two parts of the program.
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O Teachers and workplace trainers are in regular contact
B Workplace trainers know what students do at school
100% E Teachers know what students do during the work-based learning

90% Teachers and trainers meet regularly to discuss students’ progress

80%
70%
60%
50%
40%
30%
20%

10% H |_| -
0% B

Agree  Disagree NA Agree Disagree

Percentage

=
1 8
NA

Agree  Disagree

N

N

|
NA

Journeymen Teachers Trainers
Participant group

Figure 4. Statements’ loading on factor #4: Communication and information flow. The figure shows
the percentage of each group of participants who agreed (strongly agreed and agreed combined) or
disagreed (strongly disagreed and disagreed combined) with each statement, or said the statement was
not applicable (NA). Note that not all groups evaluated all four statements (see Appendix A).

No difference was found among the three participant groups, indicating an agreement on the
lack of communication and information flow (p > 0.05; see Table 2). Duration of the work-based
period did not predict how the participants rated coherence and collaboration between the school and
the workplace (see Table 6). However, sequencing was found to explain a significant amount of the
variance in the factor score (F(4, 584) = 3.69, p < 0.05, R? = 0.03). The analysis shows that belonging to a
trade with an Either—School sequencing pattern significantly predicted a higher score in comparison to
belonging to a School-School sequencing pattern (see Table 6). It seems that in the trades belonging to
this group, there is a better culture of communication and information flow between the school and
the workplace.

Table 6. Prediction of factor score #4: Communication and information flow, from duration and
sequencing (dummy coded).

o,
Effect Estimate  SE B 95% €l 14
LL UL
Duration of workplace learning period  0.001 0.001 0.023 -0.002 0.003 0.598
Sequencing: School-Workplace 0.016 0.085 0.009 -0.151 0.183 0.850
Sequencing: School-Either -0.135 0.084 -0.076 ~ —-0.301 0.030 0.108
Sequencing: Either-School 0.398 0.151 0.115 0.101 0.694 0.009 *

Note. N = 589. CI = confidence interval; LL = lower limit; UL = upper limit. * p < 0.05.

7.5. Relevance and Usefulness of School-Based Learning

The fifth factor consisted of five statements involving the relevance and usefulness of school-based
learning. However, only the journeymen evaluated every statement; the teachers evaluated four,
and the trainers only three (see Figure 5). In general, there is a high level of agreement with the
statements by all three groups (especially the teachers), indicating that participants considered the
school both relevant and useful. The exception is the statement, “There is a clear connection between
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what is taught at school and tasks at the workplace”, which about 40% of journeymen and 45% of
trainers disagreed with (compared to only 10% of teachers), suggesting a degree of disconnect between
how the teachers saw the relevance of what they taught at school and, in contrast, how the journeymen
and trainers evaluated this. This might be attributable, for example, to developments in the field,
where tasks in the workplace had changed compared with what teachers were familiar with.

0O At school we discuss situations that might come up at the workplace

B Students visit workplaces as part of the school program

@ There is a clear connection between what is taught at school and tasks at the workplace
During work-based learning students apply knowledge acquired at school

100% 0O The school prepares students well for the journeyman's exam

80% _

60%

40% -

20% ¥

o H

N -
Li
N —B=R— R ] o] |—| Flm—

0%
Agree  Disagree NA Agree  Disagree NA Agree  Disagree NA

Journeymen Teachers Trainers

Figure 5. Statements’ loading on factor #5: Relevance and usefulness of school. The figure shows
the percentage of each group of participants who agreed (strongly agreed and agreed combined) or
disagreed (strongly disagreed and disagreed combined) with each statement, or said the statement was
not applicable (NA). Note that not all groups evaluated all four statements (see Appendix A).

Even if the three groups rated a different number of statements, the factor scores are standardized
and allow comparison. A significant difference was found between the three participant groups
(F(2, 588) = 19.967; MSE = 10.507, p < 0.001, n*> = 0.06). Tukey’s post-hoc test showed a significant
difference between the teachers and the journeymen on one hand (p < 0.001; 95% CI [0.27, 0.64]) and
the trainers on the other (p < 0.001; 95% CI [0.30, 0.71]). These results show that, in general, the teachers
rated the relevance and usefulness of school higher than the other two groups (see Table 2).

Neither duration of the work-based period nor sequencing were found to be significant predictors
of ratings of how well the school kept up with innovations in the field (see Table 7).

Table 7. Prediction of factor score #5: Relevance and usefulness of school, from duration and sequencing

(dummy coded).
% CI
Effect Estimate  SE B 95% € 14
LL UL

Duration of workplace learning period ~ 0.002 0.001 0.075 0.000 0.003 0.084
Sequencing: School-Workplace —-0.049 0.078 -0.029  -0.202 0.105 0.532
Sequencing: School-Either -0.135 0.077 -0.083  -0.288 0.017 0.081
Sequencing: Either—-School —0.239 0.14 -0.075  -0.515 0.036 0.088

Note. N = 587. CI = confidence interval; LL = lower limit; UL = upper limit.
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8. Discussion

This study focused on how journeymen, workplace trainers, and vocational teachers at upper
secondary schools viewed the integration between learning at school and at work in the certified trades
in Iceland, and how these views might be influenced by the duration of work-based learning and the
sequencing of school- and work-based learning.

The first research question concerned the participants’ view on the various facets of integrating
learning in a dual system. The results revealed five different factors: (1) Quality and usefulness of
work-based learning, (2) school keeping up with innovations in the trade, (3) program coherence
and collaboration, (4) communication and information flow, and (5) relevance and usefulness of
school-based learning. The literature on integrating learning in the dual system has emphasized the
importance of both collaboration between school and workplaces, and of communication between
teachers and workplace trainers [4,7,9], and these results support this because program coherence
and collaboration was one factor and communication and information flow another. Research has
shown that these factors impact learning outcomes [5] and the lack of coherence and collaboration,
in addition to communication, seen in the results is therefore concerning. Additionally, the results
show how features of each venue (e.g., relevance, quality, usefulness, and keeping up with innovations)
play a role in integration of learning experiences and considerations of how VET programs as a
whole prepare students. These factors concern how the two venues relate to each other and to
the trade in general, and show how important these connections are. The results also indicate the
integral role of pedagogical practices in how integration is perceived, in line with prior research [5,19],
because statements describing pedagogical practices are interspersed with more general statements.
Furthermore, each of the five factors can be investigated with the aim of improving the integration of
the two learning venues, and the overall outcome of the dual system of VET, particularly in the case of
Iceland, because the results point to a dual system that seems to consist of two parallel parts rather
than a single coherent program. The findings here show a distinct lack of systematic communication
or collaboration between those responsible for delivering education at each learning venue; recently
graduated journeymen, in particular, did not experience the program as a coherent whole. Furthermore,
it is clear that both learning venues were valued and seen as important. Taken together, these results
can provide guidance for practitioners in the field. It is important that those who teach vocational
studies at schools and those who guide students during workplace learning periods establish and
maintain a discussion on what is taught and student progress. Optimally, the system should be set up
to guarantee regular communication and collaboration, with clear assigned roles and responsibilities
for assisting students in integrating learning experiences from each venue.

The second research question concerned comparison of the views of the three groups of participants
on the integration of the two learning venues. The results showed interesting differences, in which
teachers were more likely to have positive views of the school and trainers more likely to have positive
views of work-based learning than were the other groups. This probably reflects their representation
of each learning venue. Recently graduated journeymen rated program coherence and collaboration
lower than did both trainers and teachers. One explanation could be that as students, the journeymen
might have been unaware of the collaboration taking place and lacked the overview of the program
that teachers and trainers have. Another could be that the students experienced a lack of coherence
while undergoing the program, whereas teachers and trainers may be unaware of this lack of coherence
because they are mostly only involved in one part of the program. Regardless of the explanation,
it must be considered problematic if the students do not experience coherence and integration between
school and workplace. If integration of learning experiences is based on how students frame and create
meaning from their experiences at each venue [9], these results suggest that the system fails to assist
them in doing so. Interestingly, trainers rated coherence and collaboration higher than did journeymen
and teachers and they also generally rated communication and information flow higher. This might
reflect the view seen in interviews with some trainers that they do not need to know what happens at
the school or be in contact with teachers [13].
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The third research question focused on whether duration or sequencing related to the perceived
integration of learning at school and in the workplace. Interestingly, no relationship was found
between duration and how participants viewed integration. This is somewhat surprising, given the
large degree of variation in the duration of work-based learning in the Icelandic dual VET system,
in which there is over 102 weeks’ difference between the shortest and longest work-based learning
period [14]. Itis difficult to hypothesize on the basis of a null result, but tentatively, it might be said that
the duration of the work-based learning period has a limited effect on how stakeholders perceive the
integration of the two learning venues. However, this says nothing about other effects that duration of
work-based learning might have, such as student outcomes or identity formation. Sequencing was
only found to affect ratings of communication and information flow. The results suggest that those
involved in the four trades fitting the Either—School sequencing pattern have managed to establish better
communication between school and workplaces than participants in trades that begin and conclude at
school (School-School). Further research is needed to investigate the cause and could produce helpful
guidance for how the communication and information flow between schools and workplaces can be
strengthened. In the literature on integrating learning experiences gained at school and work, it has
been proposed that duration and sequencing might play a role [4,9,25-27], but the results here do not
support these predictions. Given the limitations in studying these characteristics of the dual system in
practice, and the considerable variation in the Icelandic system, the lack of effect is worth noting.

There are limitations to the current study that must be mentioned. The use of a self-reported
measure and the low response rate of journeymen and trainers restricts the conclusions. In addition, in
this study, an attempt is made to look at duration and sequencing as abstract features of the system,
however, it is also important to consider that these are not necessarily independent [14], and the context
of each trade is important in determining students’ educational experience. Nonetheless, the results
discussed here do provide information on integrating learning in a dual VET system, revealing the
different facets of integration, and showing that duration and sequencing of work-based learning
appear to have limited effects on perceptions of integration. In addition, if a coherent and integrated
VET program is the goal, it is necessary to understand the perspectives of the participants in the system,
recent students, trainers, and teachers, and how their views of these different facets of integration vary
according to their standpoint.

Funding: Icelandic Ministry of Education, Sciences and Culture: MMR13060058, University of Iceland Research
Fund: NA.

Conflicts of Interest: The author declares no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

Appendix A
Table Al. The 22 statements in the questionnaire concerning integrating learning at school and the

workplace. All were answered on a 4-point Likert scale: Strongly disagree, disagree, agree, strongly
agree, or does not apply (NA).

Nr. Statement Excluded
Group

1 Teachers and workplace trainers are in regular contact 554

2 Workplace trainers know what students do at school 464 Teachers

3 Teachers know what students do during the work-based learning 403  Trainers

4 Teachers and trainers meet regularly to discuss students’ progress 273  Journeymen

5 At school we discuss situations that might come up at the workplace 403  Trainers

6 During work-based learning students apply knowledge acquired at school 459  Teachers

7 Students work on school assignments at the workplace 565

8 The periods at school and work create a coherent whole 565
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Table Al. Cont.

Nr. Statement Excluded
Group

9 There is good collaboration between the school and the workplace 563

10 There is a clear connection between what is taught at school and tasks at the workplace 563

11 At the school/workplace we prepare the students specifically for the workplace/school 281 Journeymen

12 Innovative changes in the trade are integrated into the school curriculum 546

13 The school is up-to-date on developments in the trade 542

14 Students visit workplaces as part of the school program 377  Trainers

15 There should be more emphasis on the work-based learning at school 539

16 The school prepares students well for the journeyman’s exam 541

17 Assignments at school are clearly related to the work done in the trade 538

18  The training received at the workplace serves students well at school 499

19  The work-based learning prepares students well for the journeyman’s exam 499

20  The work-based learning serves students well after the journeyman’s exam 497

21  The workplace is up-to-date on developments in the trade 496

22 The workplace offers experiences in most relevant parts of the job 494
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