
Frontiers in Education 01 frontiersin.org

VET leaders’ collaborative 
problem-solving skills: insights 
from a professionals’ master’s 
degree program
Anna Trikoili 1*, Despoina Georgiou 2 and Daniel Pittich 1

1 Department of Educational Sciences, TUM School of Social Sciences and Technology, Technical 
University of Munich, Munich, Germany, 2 Department of Pedagogical and Educational Sciences, 
Utrecht University, Utrecht, Netherlands

Vocational education and training (VET) structures are ecosystems bound to 
collaboration. As VET leaders’ roles become increasingly diverse and demanding, 
challenges must be addressed through collaborative efforts within teams. Leaders’ 
collaborative problem-solving (CPS) skills remain unexplored despite the importance 
of CPS in VET settings. This single case study investigates the CPS skills that 
VET leaders use in addressing tasks and challenges in an educational setting. 
Postgraduate students in a professional master’s degree program with several 
years of work experience in VET leadership positions served as study participants. 
We  utilised content analysis on video data of participants engaging in group 
work on an assignment that required them to give both constructed responses 
and creative solutions. The study also analysed VET leaders’ self-reflections on 
their CPS skills collected through a survey tool. Our results revealed that despite 
participants’ similar professional profiles, their performance in CPS varied significantly. 
Older participants seemed to have better self-reflection skills, and experienced 
professionals could allocate cognitive resources to more complex strategic and 
meta-cognitive processes. This study can be used as a roadmap for targeted 
professional development programs aiming to improve CPS skills and for informed 
decisionmaking in choosing professionals for pivotal leadership positions.
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1 Introduction

In recent years, societies and economies have encountered complex challenges which 
individuals have been unable to address in a unified manner or through the lens of a specific 
discipline (Graesser et al., 2018). A joint study by the World Bank, UNESCO, and ILO (2023) 
illustrates how these challenges, like the recent pandemic and technological advancements, 
have profoundly impacted the imperatives for vocational education and training (VET) 
(Tommasi et al., 2023). The need for sustainable, digitalised, and innovative VET calls for 
transformation and adaptation (Cedefop, 2023; McGrath and Powell, 2016). As a result, 
leaders’ roles in vocational education and training have become increasingly diverse 
and demanding.

VET leaders are responsible for developing and maintaining national educational systems, 
even during times of disruption (Avis et  al., 2020). This critical role requires skills in 
communication, collaboration, and stakeholder engagement, along with proficiency in 
resource allocation in frequently scarce financial situations (OECD, 2021). VET leaders’ tasks 
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involve overseeing staff management, policy planning, quality 
assurance, teaching, and networking, and demand a blend of 
interdisciplinary (Tang, 2019) and transdisciplinary expertise.

Over a decade ago, professionals in VET key positions expressed 
the importance of solid problem-solving skills in their work by 
describing the complexity of their roles as “skating on thin ice” (Coates 
et  al., 2013). Problem-solving can manifest through collaborative 
efforts within teams, where diverse expertise is harnessed collectively 
(Meyer et al., 2020). In this case, the cognitive actions required take a 
different, distributed form. This perspective is illuminated by Rosen 
et al. (2020), who challenge the conventional notion that cognition is 
an individual, internal process. They assert that cognition inherently 
assumes a distributed nature within team collaboration. This 
conceptual shift aligns with the theoretical underpinnings of social-
cultural theory (Vygotsky, 1987) and has prompted a notable 
transition in research focus from an emphasis on individual cognition 
to an exploration of collaborative problem-solving dynamics 
within teams.

Collaborative problem-solving (CPS) is a complex construct 
(Sousa et al., 2023) that draws on social and cognitive features (Hesse 
et al., 2015). It is an essential 21st-century skillset linked to efficiency, 
effectiveness, and economic growth (Fiore et al., 2018; OECD, 2017) 
and organically related to VET and improved employability prospects 
in the field (Argyri, 2019).

To date, extensive research has investigated leaders’ problem-
solving and collaborative problem-solving skills in various fields, such 
as in medicine (Kaul et al., 2020), the military (Mumford et al., 2017), 
education (Sinnema et al., 2021) and general leadership positions (e.g., 
Mumford et al., 2000a, 2000b; Patuawa et al., 2023). However, while 
CPS skills are essential for VET leaders’ performance, there is a dearth 
of empirical research in this area. To our knowledge, no studies have 
described VET leaders as collaborative problem-solvers.

Past research on VET leaders mainly comprises policy reports that 
analyse challenges and offer best-practice examples and international 
recommendations (Cedefop and ETF, 2020; Subrahmanyam and Law, 
2020). Sporadic research publications on CPS skills in VET address 
the matter from the student’s point of view (Firdausa and Istiyono, 
2019) or within the context of distributed leadership (Bouwmans 
et al., 2019; Jäppinen, 2010). In the latter examples, VET leaders and 
teachers in schools constitute teams for collaboration, and the research 
questions examine the variables related to distributed leadership 
dynamics. Finally, country-specific studies have examined the 
importance of staff collaboration for vocational school students 
(Jäppinen and Maunonen-Eskelinen, 2012). Overall, there is a stark 
mismatch between the importance of CPS within VET settings and 
the depth of investigation of this phenomenon in empirical research. 
The current single case study aims to fill this research gap by exploring 
the CPS skills of VET leaders in addressing tasks and challenges.

2 Theoretical background

2.1 Vocational education and training 
leaders

VET leaders are experienced professionals in leadership positions 
in governance, industry, international organisations, and higher 
education institutions. They oversee VET programs and have strategic 

or operational management responsibility for these programs’ 
national-or international-level goals (OECD, 2021). VET leaders may 
be school or higher education leaders with a teaching background 
(Ruiz-Valenzuela et al., 2017) or work in VET policymaking. Those 
working in educational institutions often focus on continuous 
educational advancements to maintain or enhance academic quality 
(Bouwmans et al., 2019), while those in governance and policymaking 
play a strategic role in introducing and implementing innovation 
(Arribas and Papadakis, 2019).

New megatrends that have emerged in recent years—like 
digitalisation, the transition to green economies, and the disruption 
due to the COVID-19 pandemic—have added to the complexity of 
VET leaders’ roles (Mathur et al., 2022). The impact of these trends on 
VET leaders is significant because they generate new demands in 
organisational, educational, and technological domains. Arribas 
(2016) emphasizes the crucial roles of individuals such as employers, 
union representatives, and members of civil society to actively 
promote inclusion and strengthen collaboration and coordination 
among regional and local VET stakeholders. Their efforts have the 
potential to build stronger social partnerships that actively shape and 
drive investments in skill development initiatives. For leaders in VET, 
responding to these demands necessitates the cultivation of resilient 
and interdisciplinary skill sets (Coates et al., 2013).

2.2 Synergies and networks in vocational 
education and training

VET structures inherently require collaboration. Previous work 
in the field offers diverse insights into the predominant role of 
collaboration on a national level. Rusten and Hermelin (2017) discuss 
collaborative arrangements in Sweden and Norway, focusing on 
partnerships between industry and schools and their impact on the 
quality of VET programs. Bürgi and Gonon (2021) present the way in 
which professional associations (meso level) shape governance 
structures in Swiss VET, as well as examples of collaboration among 
state actors, unions, VET schools and single firms.

On the international level, a report for the European Training 
Foundation (Arribas and Papadakis, 2019) emphasise collaboration 
and synergy as integral characteristics of VET on several levels. First, 
within the school context, the VET dual model (which many countries 
consider optimal) is premised on collaboration between the workplace 
and school-based training programs. In Germany, for example, on the 
federal, state, and regional levels, the dual apprenticeship system 
shows a high degree of institutionalised collaboration, wherein the 
vocational schools are coupled with partners and companies (Gonon, 
2014). Additionally, VET professionals working in schools must 
establish networks with social partners and develop the capacity to 
engage in VET policy development in cooperation with governments 
(Emmenegger and Seitzl, 2020). On a governmental level, VET 
requires vertical and horizontal coordination and cooperation (ETF, 
2013). The horizontal dimension of multilevel governance involves 
coordination and collaboration between actors at the same 
organisational or institutional level, whereas the vertical dimension 
extends from higher governmental levels to the foundation of VET 
systems and vice versa. In the context of governmental coordination, 
the education and training policy sector has enacted laws to promote 
collaboration amongst EU Member States and other institutions 
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(Arribas and Papadakis, 2019). VET leaders collaborate when, for 
example, they participate in advisory national or sectoral councils, 
coordinate between social partners and vocational schools, and take 
over new roles within territorial governmental departments and local 
offices on behalf of the central level.

2.3 Collaborative problem-solving: from 
education to the workplace

In our increasingly complex professional lives, challenges 
necessitate combining individual expertise into a collective context 
(Graesser et al., 2018). Traditionally, CPS skills have been categorised 
into two fundamental domains: cognitive and social (Care et  al., 
2014). The framework for CPS skills explored in this study is grounded 
in this broader skill differentiation and builds upon this classification 
(Hesse et  al., 2015; Liu et  al., 2016). Social skills constitute the 
“collaborative” element of CPS, while cognitive skills represent the 
“problem-solving” dimension (Bagnou et al., 2022).

CPS research centres on two critical questions. The first considers 
how we  can teach and learn to collaborate effectively in teams. 
Educational curricula across all levels increasingly recognise the 
significance of integrating CPS skills into training (Fiore et al., 2018). 
However, identifying effective pedagogical approaches to enhance 
CPS skills remains challenging (Graesser et al., 2018; Rosen, 2017). 
Merely assigning group activities does not guarantee improved 
collaboration skills (Karakostas and Demetriadis, 2010). Recent efforts 
have investigated instructional methods conducive to CPS skill 
development. Initiatives such as the Animalia Project (Rosen et al., 
2020) have introduced performance indicators that shed light on 
collaborative learning processes leading to improved CPS in 14-year-
old students. Additionally, Gu et al. (2015) have devised conversation 
exercises and problem-solving skills trainings to assist primary school 
students in planning, organising, and evaluating their collaborative 
tasks. Educational paradigms like this are critical for the early 
promotion of CPS skills. However, the practical application of these 
findings in corporate settings is questionable, given the complexities 
of group dynamics and the ill-defined tasks in professional contexts.

The second pivotal question about CPS pertains to its 
measurement, specifically focusing on how CPS skills can be assessed 
and quantified in tangible work and learning environments. A 
substantial body of literature has generated theoretical frameworks to 
address this issue. The most prominent are the large-scale international 
frameworks used in CPS assessments: PISA (PISA/ OECD, 2017) and 
Assessment and Teaching of 21st-Century Skills (Griffin and Care, 
2015). In 2015, the Organization for Economic Cooperation and 
Development (OECD) measured CPS skills in students from 52 
countries. The study revealed deficient cooperation skills, with fewer 
than 10% of pupils in OECD member countries achieving high scores. 
These results are a significant concern, as CPS skills are in high 
demand in the workforce (Fiore et al., 2018). Small-scale assessments 
have also explored various indicators for measuring performance in 
CPS, again in educational settings. The performance indicators 
include the quality of the solutions produced by collaboration 
(Avouris et al., 2003) and the level of team communication (Foltz and 
Martin, 2013). A combination of measurement tools has been used, 
including surveys, observations, and think-aloud protocols (Oliveri 
et al., 2017) in both online and face-to-face environments (Andrews-
Todd et al., 2018; Siddiq and Scherer, 2017).

Moving beyond the educational realm, we need to investigate CPS 
as a driving force behind efficiency, effectiveness, and innovation 
(Fiore et al., 2018) in corporate and professional settings (Pappa et al., 
2023). While working in groups, leaders discuss and analyse problems 
and their causes and identify solutions through conversations with 
those affected or involved (Saiti, 2014). Because CPS manifests in such 
practical applications, the present study focuses on conversations 
involving actual tasks. Research has already delved into how human-
robot interaction transforms collaboration from the leadership 
perspective in the era of artificial intelligence (Sejera and Bocarnea, 
2022; Tsai et  al., 2022). This study addresses the gap in research 
focusing on human interactions and leaders’ everyday conversations 
(Meyer et al., 2020).

2.4 Aim of the study

The present case study seeks to examine the CPS skills of VET 
leaders, with a specific emphasis on their team dynamics while 
handling tasks and challenges. To bridge the gap between laboratory 
measurements and real-world environments, we  utilise an 
educational setting of an executive master’s program for 
experienced professionals.

Existing research on leaders’ collaboration makes use of 
hypothetical scenarios (Marcy and Mumford, 2010; Patuawa et al., 
2022). Although these scenarios are based on realistic situations, they 
do not replicate the way in which real-life situations involve pressure 
and interpersonal dynamics (Graesser et  al., 2018; Robinson 
et al., 2020).

Recognising the importance of CPS skills in enhancing leaders’ 
professional performance and employability prospects, we investigated 
the following research questions (RQs):

 (1) How do VET leaders perform as collaborative problem-solvers?
 (2) What is the relationship between the social and cognitive 

dimensions of VET leaders’ CPS skills?
 (3) Are VET leaders’ personal attributes, like professional 

experience and leadership experience, related to how 
they collaborate?

3 Methods

3.1 Participants

This single case study (Yin, 2018) recruited postgraduate 
students from a professional master’s degree program (n = 15) 
with a minimum of 5  years of work experience in leadership 
positions in VET. Some have positions managing or leading 
ministries, chambers, companies, and associations (n = 11), while 
others work in vocational education institutions such as vocational 
schools and colleges (n = 4). Participants who did not complete 
the self-reflection survey on their assessment of CPS skills (n = 3) 
were excluded. As a result, we report on data from nine female and 
three male participants with a mean age of 41.66 years (SD = 4.69). 
Nine have already obtained a master’s degree at the time of 
enrolment in the study. The average work experience is 17.1 years 
(SD = 6.3), and the average experience in leadership is 
approximately 7 years.
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3.2 Context of the study

VET professionals in leadership positions participated in a 
master’s program aimed at upskilling experts in vocational education 
and training. We utilised videos of leaders working in groups of three 
or four on an assignment during the program’s first semester. The 
assignment required the groups to create a framework for peer-group 
mentoring (Prummer et al., 2023) to support them throughout their 
studies. Participants had 2 hours for this task, and they were asked to 
work on different elements and to prioritise the subtasks on which 
they could work as a team. All groups had access to the same 
supplementary materials and needed to choose what would be helpful 
for them to use. The videos were analysed to evaluate the participants 
interaction with a focus on their CPS skills.

3.3 Study design

The study utilised content analysis on video data and a survey tool 
asking VET leaders to self-reflect on their CPS skills. At the beginning 
of the first semester, participating leaders attended face-to-face classes. 
No previous knowledge was required for the group assignment, which 
demanded various stages of work and problem-solving skills. The 
assignment required participants to give both constructed responses 
and creative solutions (Puccio et al., 2018). The group activity was 
video recorded with the participants’ consent and the university’s 
approval, and the videos were transcribed verbatim. One rater coded 
the videos (Table 1) with a coding scheme based on the Hesse et al. 
(2015) rubric. The assessment noted each time that the participants 
showed behaviour relevant to a criterion, which sometimes occurred 
several times during the task. Two months after the video-recorded 
sessions, participants watched the videos of their group activities and 
used a simplified version of the evaluation rubric (Table 2) to reflect 
on their roles as collaborative problem-solvers.

3.4 Coding scheme

To investigate VET leaders as collaborative problem-solvers, 
we  employed a combination of concept-driven and inductive 
approaches and followed the five steps for validity in content analysis 
devised by Rourke and Anderson (2004). We draw from previous 
work on skills assessment frameworks, particularly relying on the 

rubrics developed by Hesse et  al. (2015). Hesse and his team 
highlight that success in collaborative problem-solving (CPS) 
requires two key types of skills: social skills, which enable individuals 
to coordinate their actions effectively with others, and cognitive 
skills, which closely align with those used in individual problem-
solving tasks. The social and cognitive skills outlined in this 
framework are essential for leadership roles in VET. According to 
Hesse et al.’s framework, the social dimension of CPS encompasses 
three categories: participation, perspective taking (Trötschel et al., 
2011), and social regulation (Peterson and Behfar, 2004), which in 
turn link to nine corresponding codes altogether. The cognitive 
dimension includes two categories: task regulation and learning and 
knowledge-building skills, which are also associated with nine 
codes. In Table 2, we include six indicative codes from the overall 18 
codes of the five social and cognitive categories, along with their 
indicators, descriptions of the inferences derived from the data to 
understand participants’ behaviours, and coded segments. After 
completing the deductive coding, we excluded the code “action” 
because the focus of the research is the quality and not the quantity 
of the interactions.

The simplified version of the rubric that the participants used for 
the self-reflection included items for the same dimensions and codes 
as the one used by the coder. This ensured that the independent 
coding of video data and the participants’ self-assessments were 
comparable. For example, the coding scheme for the coder included 
the following inferences: The participant acknowledges 
communication directly or indirectly (1 point), responds to or initiates 
interaction (2 points), or promotes interaction (3 points). For the same 
code, participants answered the following in the self-report survey: 
“Reflecting on my interaction, helping and responding to the 
contributions of others: a. I  accepted communication directly or 
indirectly, b. I responded to cues in communication, or c. I started a 
conversation or activity and supported it.”

3.5 Video analysis

We used the MAXQDA (2022) software to analyse the video-
recorded discussions during the assignment, focusing on the content 
and relevance of the individual contributions in relation to the task. 
We developed a coding scheme including low-, medium-, and high-
inference codes, using one to three points depending on the speaker’s 
compliance with the predefined quality criteria (Table 2). This method 
enabled us to consider and account for the distinct characteristics and 
the quality of the interactions in a detailed way. For the coding, 
we used event sampling. The coding was conducted by an independent 
researcher to mitigate bias. To assess the intrarater reliability, a single 
rater coded the data on two occasions (Harvey, 2021). The second 
coding occurred 2 months after the initial assessment and followed 
the same coding scheme. It involved the random selection of four out 
of the 12 participants. We compared the scoring obtained on the two 
occasions and quantified the degree of agreement with the intraclass 
correlation coefficient (ICC) to assess the reliability of measurements 
made by the coder. Using the two-way random effects, consistency, 
single rater formula of ICC = (MSR - MSE) / (MSR + (k-1) * MSE), 
we obtained the ICC value ≈ of 0.78. This value indicates a good level 
of consistency, aligning with the thresholds suggested by Koo and 
Li (2016).

TABLE 1 Means and standard deviations for the dimensions of CPS skills 
content analysis according to the coder.

Dimension Min.–
Max. 
Score

M SD Mean % 
Correct

Participation 16–121 55.75 35.86 46.11

Perspective taking 0–39 11.58 11.60 29.69

Social regulation 1–31 14.33 11.36 46.16

Task regulation 3–82 37.33 26.23 45.44

Learning and 

knowledge building

0–42 15.33 14.04 36.45

Total 39–275 134.33 4.64 48.79
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3.6 Data analysis

We calculated separately the frequencies, means, and standard 
deviations for the five CPS dimensions of the coded video transcripts 
(Table 1) and from the point of view of the participants’ responses 
from the self-report survey tool (Table 3). For both sources of data, 
we calculated the mean percentage correct for each dimension by 
converting mean scores to percentages based on the number of points 
available for that dimension.

To understand the relationship between the social and cognitive 
dimensions of VET leaders’ CPS skills (RQ2), according to the scoring 
of the independent coder, we performed a correlation analysis and 
calculated the Pearson correlation coefficient (r). In turn, we calculated 
how the social aspects of the participants’ CPS skills predicted their 
performance in the cognitive dimensions by running linear regression 
to measure the strength and direction of the relationship between 
these two continuous variables.

Finally, for the third RQ, we  ran descriptive statistics on 
participants’ sociodemographic data, professional experience, and 
experience in leadership positions. We then conducted a correlation 
analysis between a. the sociodemographic characteristics and the 
different dimensions from the video content analysis conducted by the 
coder and b. the sociodemographic characteristics and the 
participants’ self-reflection surveys.

4 Results

4.1 VET leaders as collaborative problem 
solvers

We ran means and standard deviations for each CPS dimension to 
answer the first research question on how VET leaders act as 
collaborative problem-solvers (Table 1), according to the coder. In 
total, with a wide range of earned points (39–275) and a small standard 

TABLE 2 Examples of the codes used for the social and cognitive dimensions of collaborative problem solving.

Code Indicator Inferences Example coded segment

1. Participation

Action Participating in the discussion Activity in all contexts This code was excluded after the revision of the coding scheme.

Interaction Interacting with others Acknowledges communication directly 

or indirectly (1 point), responds to or 

initiates interaction (2 points), or 

promotes interaction (3 points)

So … We need a sentence about tools, and there is also a section 

about goals that speaks to expanding the work project and how to 

support relationships, share ideas, or learn specific skills. We should 

also specify, in the second part, some of these ideas. (2 points)

2. Perspective taking

Adaptive responsiveness Ignoring, accepting, or 

adapting the contributions of 

others

Contributions or prompts from others 

are taken into account (1 point), 

incorporated (2 points), or used to give 

a solution (3 points)

So, summarising what we just shared … We have gathered … 

potential contributions on a regular basis for individual and group 

progress … It will serve us all at the same time as a group but 

individually as well because we’ll be able to ask questions and receive 

answers to share the experience. (3 points)

3. Social regulation

Self-evaluation Recognising own strengths and 

weaknesses

Notes (1 point), comments (2 points), 

or infers capability (3 points) based on 

own performance

We need to keep track of how often we meet and remind us that 

we should have a meeting.

I may be bad at that. (3 points)

4. Task regulation

Problem analysis Describing and analysing 

problems

The problem is stated as presented (1 

point), divided into subtasks (2 points), 

or connections and the sequence of 

subtasks is stated (3 points)

So, we need a sentence or tools, and there is a section on goals that 

speaks to expanding the work project and how to support 

relationships, share ideas, or learn specific skills … we can also 

specify in the second part, some of these ideas. (3 points)

5. Learning and knowledge building

Relationships Identifying connections and 

patterns between and among 

elements of knowledge

Focuses on isolated pieces of 

information (1 point), links elements of 

information (2 points), or formulates 

patterns among them (3 points)

There are three elements and maybe some specific element requires 

that we all do it when we are face-to-face together and maybe 

another element does not require that … For example, peer group 

mentoring roadmap. (2 points)

TABLE 3 Means and standard deviations for the dimensions of CPS skills 
according to participants’ self-reflection.

Dimension Min.–
Max. 
Score

M SD Mean % 
Correct

Participation 5.0–9.0 7.33 1.50 81.44

Perspective taking 3.0–5.0 4.50 0.67 90.00

Social regulation 7.0–11.0 8.92 1.08 80.91

Task regulation 10.0–18.0 14.67 2.71 81.58

Learning and 

knowledge building
3.0–6.0 4.92 1.00 81.94

Total 34.0–47.0 40.33 4.64 82.00
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TABLE 5 Simple linear regression analysis of social dimensions of CPS 
predictors of the cognitive dimensions according to the coder’s scoring.

Model B SE β t

Social dimensions 12.404 0.157 0.705 3.143

Cognitive dimensions 0.493 15.262

N = 12, R2 = 0.497, ΔR = 0.05, F = 9.88, p = 0.01.

deviation (SD = 4.64), the data appears to be less dispersed around the 
mean (M = 134.33), implying that most participants scored relatively 
close to the average. Most participants collected higher scores on the 
social dimensions of participation and social regulation (M % 
correct = 46.11 and 46.16, respectively). The high standard deviation 
(SD = 35.86) in participation reveals that participation levels among 
the sample vary considerably. Perspective taking (M % correct = 29.69) 
had the lowest total score amongst the dimensions, with eight 
participants scoring below average and a minimum of zero points 
(maximum = 39). Similarly, almost two-thirds of the participants 
collected scores below average in the cognitive dimension of learning 
and knowledge building (M % correct = 36.45).

Table  3 describes how participants evaluated themselves as 
collaborative problem-solvers through the self-report survey. Perspective 
taking stands out as particularly strong (M % correct = 90), indicating 
that participants believe that they are highly self-efficacious. Overall, the 
total score of M % correct = 82 reflects participants’ assessment of their 
performance as strong across all dimensions (Table 4).

4.2 Social and cognitive dimensions of VET 
leaders’ CPS skills

We performed a Pearson correlation analysis to answer the second 
research question exploring the relationship between the social and 
cognitive dimensions of VET leaders’ CPS skills according to the 
scoring of the coder. In summary, we found a significant, strong positive 
relationship between the two variables [r (12) = 0.705, p = 0.05].

To further investigate the nature and strength of the relationship 
between the two variables, we ran a linear regression analysis (Table 5). 
A significant regression was found: F (1.10) = 9.88, p < 0.05. The R2 
was 0.497, indicating that social dimensions explained approximately 
49.7% of the variance in the cognitive dimensions. The standardised 
coefficient of beta = 0.705 suggests that these social dimensions have 
a strong positive standardised effect on cognitive dimensions, and the 
t-statistic had a value of 3.143 > 2.

4.3 VET leaders’ personal attributes in 
relation to their CPS skills

The correlation analysis between the participants’ 
sociodemographic data and the scoring of the coder’s video content 

analysis, revealed a significant moderate positive correlation [r 
(12) = 0.589, p = 0.044] level (2-tailed) between participants’ age and 
their performance in the cognitive dimensions. The years of work 
experience also had a significant, moderate positive correlation to the 
cognitive dimension of task regulation [r (12) = 0.577, p < 0.05]. In 
contrast, the correlation between participants’ attributes and the 
results from the self-reflection survey was found to be  weak and 
nonsignificant in most cases, with one exception: Participants’ age and 
the self-reflection survey general score were moderately negatively 
correlated and statistically significant [r (12) = −0.633, p < 0.05] level 
(2-tailed).

5 Discussion

This study investigated VET leaders’ CPS skills in the context of a 
university program, contributing empirical evidence to this previously 
under-researched area. We  focused on three research questions. 
We explored first the way that VET leaders engage in CPS processes 
according to the scoring of an independent coder and also based on 
participants’ responses to a self-reflection survey tool. Secondly, 
we explored how their social interactions and cognitive abilities relate 
to their CPS performance. Finally, we  examined how personal 
attributes, such as professional experience and leadership experience, 
are associated with CPS competence, aiming to uncover how these 
attributes influence VET leaders’ collaboration methods.

A prominent finding from the coder’s video content analysis is 
that despite participants’ similar professional profiles, their 
performance in CPS varied significantly. Specifically, we found that 
their performance was below average for each dimension, and only a 
few participants significantly outperformed. The interpretation of this 
finding remains open. It could suggest that individuals in each group 
did not fail in the tasks but instead employed specific strategies or 
focused on different facets of the problem that were not well 
represented in the content analysis (Graesser et al., 2018). Depending 
on their assumed roles within the team, participants may not have had 
the opportunity to excel in all of the social and cognitive aspects 
outlined in the coding scheme. However, demonstrating more 
complex skills, as outlined in the rubric, has the potential to enhance 
cooperation efficiency. Viewing the results through the lens of our 
original evaluation framework may offer a different explanation of 
these results. Hesse et al. (2015) argue that there is an escalation in the 
functioning of dimensions within their framework. Problem-solvers 
initially explore the problem space to familiarise themselves with its 
various elements. Subsequently, they identify patterns and 
relationships between these elements, formulating them into rules. 
The rules are then generalised and tested for alternative outcomes. 
Scores in our analysis were low in the cognitive aspects of learning and 
knowledge-building, which involve more complex procedures. During 
the interaction in the videos, we rarely observed participants shifting 
strategy in the light of new information or reconstructing their initial 
understanding to find innovative solutions.

A second interesting finding is obtained by comparing the 
dimensions with the lowest and highest scores according to the coder’s 
scoring. The results suggest that VET leaders are more competent in 
two of CPS’s social aspects: encouraging engagement and participation 
and successfully negotiating amongst each other. The latter dimension 
signifies the ability to reach a resolution or find a middle ground, 

TABLE 4 Descriptive statistics and correlations for study variables.

Variable n M SD 1 2

Social dimensions 12 81.67 55.25 —

Cognitive Dimensions 12 52.67 38.64 0.705* —

Correlation is significant at the 0.05 level (2-tailed).
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address differences, establish mutual understanding, and ultimately 
resolve disputes. While carrying out the assigned task, participants 
often recognised their strengths and weaknesses and noted their 
performance in terms of its appropriateness and adequacy. They did 
the same regarding others’ performance by commenting on it, 
evaluating its sufficiency, and occasionally assessing the available 
expertise based on their peers’ performance history. Taking 
responsibility of task completion in this way aligns with previous 
research suggesting that VET leaders are expected to demonstrate 
responsibility as part of their social skills in professional environments 
(Coates et al., 2013). Notably, one of the highest-performing aspects 
involved taking responsibility and ensuring the completion of specific 
task elements collaboratively or independently.

In contrast to previous findings, participants did not meet the 
expected performance level in the social domain of perspective 
taking. While participation is a crucial indicator of how well a group 
will work together to solve a problem, perspective-taking abilities 
depend more on the quality of interaction (Hesse et  al., 2015). 
Although the mean score of perspective taking was below the average 
of all dimensions in the scoring from the video content analysis, the 
same dimension is particularly strong in the self-reflection results. 
This suggests that incorporating feedback and adapting to group 
behaviours posed challenges for the participants, as noted by the 
observer and reflected in the data (Horton and Keysar, 1996). 
However, the participants see this matter differently. The survey 
respondents may have assessed their performance in perspective 
taking using only part of the criteria, considering how this domain 
involves numerous and complex affective, social-developmental, and 
linguistic aspects. Previous research in the field of CPS also indicates 
that leaders find it challenging to engage in a broad spectrum of 
actions, especially when it comes to the more complex but crucial 
behaviours of offering feedback on others’ viewpoints and soliciting 
feedback on one’s own (Meyer et al., 2020). Individuals’ professional 
roles and the way feedback is discussed might also play a decisive 
role in how it is perceived. Cheng and Wu (2020) suggest that 
vocational high school principals generally accept 360-degree 
evaluation feedback as a tool to improve leadership effectiveness and 
drive behavioral change. Also, feedback that is presented in an 
encouraging way (not necessarily positive) nurtures positive 
relationships and promotes collaboration in VET environments 
(Wenström et al., 2019).

Contradicting the average performance in the overall scoring 
from the video analysis, participants generally scored themselves very 
high in the self-reflection survey, across all domains. This finding 
aligns with previous research indicating that when applying 
triangulation to the evaluation of knowledge, skills, and abilities, self-
perceptions diverge from the perceptions of an external observer. For 
example, Fiore et al. (2018) report results from a study (Hart Research 
Associates, 2015) indicating that nearly two-thirds of graduates 
believe they can collaborate effectively in a team, while only about a 
third of managers think that the newly-graduated students have 
proven this skill. This is a vital explanation of why the total CPS skills 
scores from the video analysis and the self-reflection survey results did 
not align [r (12) = −0.21, p = 0.52].

The self-reflection survey analysis found a significant moderate 
negative correlation to participants’ age. Other studies also report that 
older participants have better self-reflection skills (Lyons and Zelazo, 
2011). Kostons et al. (2012) suggest that individuals with greater prior 

knowledge, possibly as a result of life experience, tend to be more 
accurate when assessing themselves. This is because working on 
professional tasks is cognitively less demanding for experienced 
individuals, who can, at the same time, allocate more mental resources 
to monitor their performance (Van Gog et al., 2010) and consequently 
offer more accurate self-assessments.

Finally, we found a positive correlation between the years of work 
experience and successful task regulation. In fact, Lord et al. (2010) 
suggest that experienced professionals execute tasks automatically and 
are left with more cognitive resources to engage in more complex 
cognitive processes like task regulation.

5.1 Limitations and implications

The limitations of the current study mainly stem from the fact that 
the fields of psychology and education are still in the early stages of 
addressing evaluation methods in the context of CPS. The Hesse et al. 
(2015) framework used for the content analysis is detailed and robust 
but also complex to administer and time-consuming for small settings. 
The framework was initially used to evaluate participants’ performance 
in several well-articulated, computer-based tasks. For this reason, a 
shortened version of the instrument should be used for small-scale 
future studies.

As Rosnow and Rosenthal (1991) highlight, the test–retest 
reliability method also comes with notable limitations. The purpose of 
our study and the behavioural and situational nature of the data 
we  analysed led us to choose intrarater reliability (Harvey, 2021). 
We addressed reliability concerns by carefully considering the time gap 
between the initial and subsequent tests, ensuring that it was not too 
short in order to avoid coder recall bias. Additionally, it is essential to 
note the constraints of a small sample size like ours. To counterbalance 
this limitation, we augmented our approach by collecting rich video 
data and implementing triangulation in the analysis.

Despite these limitations, the current study’s findings have 
implications for research and practice. By examining leaders’ 
interactions in complex, practical situations, this study sheds light on 
how VET leaders navigate challenges and contributes to a clearer 
understanding of effective leadership in this context. Moreover, by 
obtaining detailed empirical data on CPS skills and identifying areas 
where leaders excel and areas for improvement, practitioners can 
develop targeted interventions and training programs to enhance 
these skills among VET leaders. Future research should actively 
address this gap, employing diverse assessment methods. We also 
suggest exploring CPS from various perspectives, such as the 
viewpoint of peers assessing their peers’ CPS skills. Finally, our 
findings emphasise the need to further study the reasons for the 
significant differences in leaders’ performance in CPS.

6 Conclusion

This single case study was initiated to bridge an evident research 
gap and shed light on the CPS capabilities of VET leaders participating 
in a master’s program for experienced professionals. Acknowledging 
the significance of CPS skills in boosting professionals’ performance, 
we investigated VET leaders’ social interactions and cognitive skills 
connected to their CPS performance. We also examined how personal 
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characteristics such as leadership experience and professional 
experience relate to participants’ competency to work effectively in 
teams. We observed that participants had significant disparities in 
their performance, but our analysis could explain the grounds for 
these differences to an extent. We did find that self-reflection on CPS 
skills seems to improve with age, and work experience drives more 
skillful task management. In a swiftly changing professional landscape, 
boosting CPS skills among VET leaders is crucial. To do that 
effectively, the design of professional development programs must 
be based on evidence about the level of leaders’ proficiency. Decisions 
on who is competent for pivotal leadership positions should also 
be informed by this type of data. This study can be used as a roadmap 
in this direction.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Author contributions

AT: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Software, 
Validation, Visualization, Writing – original draft, Writing – review & 
editing. DG: Supervision, Writing – review & editing, 
Conceptualization. DP: Funding acquisition, Supervision, Writing – 
review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The research 
project was funded by the Federal Ministry of Education and Research 
(BMBF) (01BF20002).

Acknowledgments

We would like to thank our research team and student assistant 
for their support during the data collection. We are grateful to all the 
participants for their valuable contribution to our study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Andrews-Todd, J., Forsyth, C., Rupp, A., and Steinberg, J. (2018). “Identifying profiles 

of collaborative problem solvers in an online electronics environment” in Proceedings 
of the 11th international conference on educational data mining. eds. K. E. Boyer and 
M. Yudelson (Buffalo, NY: EDM), 239–245.

Argyri, P. (2019). “Collaborative problem solving as a critical transversal skill for the 
transition from the school environment to the workplace,” in Proceedings in Business and 
Economics. Cham: Springer eBooks, 433–440.

Arribas, J. (2016). Governance dynamics and the application of the multilevel 
governance approach in vocational education and training (VET) in the European 
neighbourhood countries: the case of the ENPI south region†. Eur. J. Educ. 51, 495–512. 
doi: 10.1111/EJED.12190

Arribas, J. M. G., and Papadakis, N. (2019). Governance arrangements for vocational 
education and training in ETF partner countries: analytical overview 2012–17. Turin: 
European Training Foundation.

Avis, J., Atkins, L., Esmond, B., and McGrath, S. (2020). Re-conceptualising VET: 
responses to COVID-19. J. Voc. Educ. Train. 73, 1–23. doi: 10.1080/13636820.2020.1861068

Avouris, N., Dimitracopoulou, A., and Komis, V. (2003). On analysis of collaborative 
problem solving: an object-oriented approach. Comp. Hum. Behav. 19, 147–167. doi: 
10.1016/s0747-5632(02)00056-0

Bagnou, J. H., Prigent, E., Martin, J.-C., and Clavel, C. (2022). Adaptation and 
validation of two annotation scales for assessing social skills in a corpus of 
multimodal collaborative interactions. Front. Psychol. 13:1039169. doi: 10.3389/
fpsyg.2022.1039169

Bouwmans, M., Runhaar, P., Wesselink, R., and Mulder, M. (2019). Towards 
distributed leadership in vocational education and training schools: the interplay 
between formal leaders and team members. Educ. Manage. Admin. Leadership 47, 
555–571. doi: 10.1177/1741143217745877

Bürgi, R., and Gonon, P. (2021). Varieties within a collective skill formation system: 
how VET governance in Switzerland is shaped by associations. Int. J. Res. Voc. Educ. 
Train. 8, 46–64. doi: 10.13152/IJRVET.8.1.3

Care, E., Griffin, P., Scoular, C., Awwal, N., and Zoanetti, N. (2014). “Collaborative 
problem solving tasks” in Assessment and teaching of 21st century skills. eds. E. Care, P. 
Griffin and B. McGaw (Dordrecht: Springer eBooks), 85–104.

Cedefop and ETF (2020). The importance of being Vocational: Challenges and 
Opportunities for VET in the Next Decade. Thessaloniki: Cedefop and ETF.

Cedefop (2023). The future of vocational education and training in Europe. Cedefop 
reference series. Luxembourg: Publications Office of the European Union.

Cheng, T.-F., and Wu, H.-C. (2020). A follow-up study on vocational high school 
principals’ opinions about 360 degree evaluation feedback and their leadership effectiveness 
and behavior change. Asia Pac. Educ. Rev. 21, 65–81. doi: 10.1007/s12564-019-09608-x

Coates, H., Meek, L., Brown, J., Friedman, T., Noonan, P., and Mitchell, J. (2013). VET 
leadership for the future–characteristics, contexts and capabilities. J. Furth. High. Educ. 
37, 819–843. doi: 10.1080/0309877x.2012.684042

Emmenegger, P., and Seitzl, L. (2020). Social partner involvement in collective skill 
formation governance. A comparison of Austria, Denmark, Germany, the Netherlands 
and Switzerland. Transfer 26, 27–42. doi: 10.1177/1024258919896897

ETF. (2013). Good multilevel governance for vocational education and training. Available 
at: https://www.etf.europa.eu/sites/default/files/m/5C0302B17E20986CC1257C0B0049E331_
Multilevel%20governance%20x%20VET.pdf (Accessed July 13, 2024).

Fiore, S. M., Graesser, A., and Greiff, S. (2018). Collaborative problem-solving 
education for the twenty-first-century workforce. Nat. Hum. Behav. 2, 367–369. doi: 
10.1038/s41562-018-0363-y

Firdausa, A., and Istiyono, E. (2019). Developing instrument for assessing student 
collaboration in vocational high schools. J. Phys. Conf. Ser. 1273:012043. doi: 
10.1088/1742-6596/1273/1/012043

Foltz, P. W., and Martin, M. J. (2013). “Automated communication analysis of teams” 
in Team effectiveness in complex organizations. eds. E. Salas and G. F. Goodwin. 1st ed 
(London: Routledge), 445–466.

Gonon, P. (2014). “Development cooperation in the field of vocational education and 
training–the dual system as a global role model” in The challenges of policy transfer in 
vocational skill development. eds. P. Gonon and A. Heikkinen (Bern: Peter Lang AG), 
241–259.

Graesser, A. C., Fiore, S. M., Greiff, S., Andrews-Todd, J., Foltz, P. W., and Hesse, F. W. 
(2018). Advancing the science of collaborative problem solving. Psychol. Sci. Public 
Interest 19, 59–92. doi: 10.1177/1529100618808244

https://doi.org/10.3389/feduc.2024.1483034
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.1111/EJED.12190
https://doi.org/10.1080/13636820.2020.1861068
https://doi.org/10.1016/s0747-5632(02)00056-0
https://doi.org/10.3389/fpsyg.2022.1039169
https://doi.org/10.3389/fpsyg.2022.1039169
https://doi.org/10.1177/1741143217745877
https://doi.org/10.13152/IJRVET.8.1.3
https://doi.org/10.1007/s12564-019-09608-x
https://doi.org/10.1080/0309877x.2012.684042
https://doi.org/10.1177/1024258919896897
https://www.etf.europa.eu/sites/default/files/m/5C0302B17E20986CC1257C0B0049E331_Multilevel%20governance%20x%20VET.pdf
https://www.etf.europa.eu/sites/default/files/m/5C0302B17E20986CC1257C0B0049E331_Multilevel%20governance%20x%20VET.pdf
https://doi.org/10.1038/s41562-018-0363-y
https://doi.org/10.1088/1742-6596/1273/1/012043
https://doi.org/10.1177/1529100618808244


Trikoili et al. 10.3389/feduc.2024.1483034

Frontiers in Education 09 frontiersin.org

Griffin, P., and Care, E. (2015). Introduction to assessment and teaching of 21st 
century skills 3–33. Cham: Springer eBooks.

Gu, X., Chen, S., Zhu, W., and Lin, L. (2015). An intervention framework designed to 
develop the collaborative problem-solving skills of primary school students. Educ. 
Technol. Res. Dev. 63, 143–159. doi: 10.1007/s11423-014-9365-2

Hart Research Associates. (2015). Falling short? College learning and career success. 
Available at: https://dgmg81phhvh63.cloudfront.net/content/user-photos/Research/
PDFs/2015employerstudentsurvey.pdf (Accessed July 13, 2024).

Harvey, N. D. (2021). A simple guide to inter-rater, intra-rater and test-retest reliability 
for animal behaviour studies. OSF 22, 1–13. doi: 10.31219/osf.io/8stpy

Hesse, F., Care, E., Buder, J., Sassenberg, K., and Griffin, P. (2015). “A framework for 
teachable collaborative problem solving skills” in Assessment and teaching of 21st 
century skills. eds. P. Griffin and E. Care (Cham: Springer eBooks), 37–56.

Horton, W. S., and Keysar, B. (1996). When do speakers take into account common 
ground? Cognition 59, 91–117. doi: 10.1016/0010-0277(96)81418-1

Jäppinen, A. (2010). Preventing early leaving in VET: distributed pedagogical 
leadership in characterising five types of successful organisations. J. Voc. Educ. Train. 62, 
297–312. doi: 10.1080/13636820.2010.509548

Jäppinen, A., and Maunonen-Eskelinen, I. (2012). Organisational transition challenges 
in the Finnish vocational education–perspective of distributed pedagogical leadership. 
Educ. Stud. 38, 39–50. doi: 10.1080/03055698.2011.567024

Karakostas, A., and Demetriadis, S. (2010). Enhancing collaborative learning through 
dynamic forms of support: the impact of an adaptive domain-specific support strategy. 
J. Comput. Assist. Learn. 27, 243–258. doi: 10.1111/j.1365-2729.2010.00388.x

Kaul, V., Shah, V. H., and El-Serag, H. (2020). Leadership during crisis: lessons and 
applications from the COVID-19 pandemic. Gastroenterology 159, 809–812. doi: 
10.1053/j.gastro.2020.04.076

Koo, T. K., and Li, M. Y. (2016). A guideline of selecting and reporting Intraclass 
correlation coefficients for reliability research. J. Chiropr. Med. 15, 155–163. doi: 
10.1016/j.jcm.2016.02.012

Kostons, D., Van Gog, T., and Paas, F. (2012). Training self-assessment and task-
selection skills: a cognitive approach to improving self-regulated learning. Learn. Instr. 
22, 121–132. doi: 10.1016/j.learninstruc.2011.08.004

Liu, L., Hao, J., Von Davier, A. A., Kyllonen, P., and Zapata-Rivera, J. (2016). “A tough 
nut to crack: measuring collaborative problem solving” in Handbook of research and 
technology tools for real-world skill development. ed. Y. Rosen (Pennsylvania, PA: IGL), 
344–359.

Lord, R. G., Diefendorff, J. M., Schmidt, A. M., and Hall, R. J. (2010). Self-
regulation at work. Annu. Rev. Psychol. 61, 543–568. doi: 10.1146/annurev.
psych.093008.100314

Lyons, K. E., and Zelazo, P. D. (2011). “Monitoring, metacognition, and executive 
function” in Advances in child development and behavior, vol. 40. ed. J. Benson 
(Amsterdam: Elsevier), 379–412.

Marcy, R. T., and Mumford, M. D. (2010). Leader cognition: improving leader 
performance through causal analysis. Leadersh. Q. 21, 1–19. doi: 10.1016/j.
leaqua.2009.10.001

Mathur, A., Sharan, M., Chakraborty, S., and Mullick, S. (2022). Technical and 
vocational education and training: Examining changing conditions in India. Environ. 
Sci. Proc. 15:31. doi: 10.3390/environsciproc2022015031

MAXQDA (2022). Computer software. Berlin, Germany: VERBI Software. Available 
at: maxqda.com

McGrath, S., and Powell, L. (2016). Skills for sustainable development: transforming 
vocational education and training beyond 2015. Int. J. Educ. Dev. 50, 12–19. doi: 
10.1016/j.ijedudev.2016.05.006

Meyer, F., Birkeland, I. K., Emstad, A. B., and Fevre, D. M. L. (2020). Leaders’ 
collaborative problem-solving behavior in conversations in Norway and New Zealand. 
Int. J. Leadersh. Educ. 26, 937–959. doi: 10.1080/13603124.2020.1849808

Mumford, M. D., Marks, M. A., Connelly, M. S., Zaccaro, S. J., and Reiter-Palmon, R. 
(2000a). Development of leadership skills. Leadersh. Q. 11, 87–114. doi: 10.1016/
s1048-9843(99)00044-2

Mumford, M. D., Todd, E. M., Higgs, C., and McIntosh, T. (2017). Cognitive skills and 
leadership performance: the nine critical skills. Leadersh. Q. 28, 24–39. doi: 10.1016/j.
leaqua.2016.10.012

Mumford, M. D., Zaccaro, S. J., Harding, F. D., Jacobs, T., and Fleishman, E. A. 
(2000b). Leadership skills for a changing world. Leadersh. Q. 11, 11–35. doi: 10.1016/
s1048-9843(99)00041-7

OECD. (2017). “Performance in collaborative problem solving,” in PISA 2015 Results 
(Volume V): Collaborative Problem Solving. Paris: OECD Publishing.

OECD (2021). Teachers and leaders in vocational education and training, OECD 
Reviews of Vocational Education and Training. Paris: OECD Publishing.

Oliveri, M. E., Lawless, R., and Molloy, H. (2017). A literature review on collaborative 
problem solving for college and workforce readiness. ETS Res. Rep. Series 2017, 1–27. 
doi: 10.1002/ets2.12133

Pappa, C. I., Georgiou, D., and Pittich, D. (2023). Assessing the state of technology 
education in primary schools: a systematic review of the last 2 decades. Int. J. Technol. 
Des. Educ. 34, 1003–1044. doi: 10.1007/s10798-023-09851-9

Patuawa, J. M., Sinnema, C., Robinson, V., and Zhu, T. (2022). Addressing inequity 
and underachievement: intervening to improve middle leaders. ‘Problem-solving 
conversations’. J. Educ. Chang. 24, 661–697. doi: 10.1007/s10833-022-09449-3

Patuawa, J., Sinnema, C., Robinson, V., and Zhu, T. (2023). Leadership professional 
learning for accelerating student achievement: the role of a collaborative problem-
solving intervention. Prof. Dev. Educ. 22, 1–19. doi: 10.1080/19415257.2023.2264290

Peterson, R. S., and Behfar, K. J. (2004). “Leadership as group regulation” in The 
psychology of leadership new perspectives and research. eds. D. M. Messick and R. M. 
Kramer (London: Psychology Press), 143–162.

Prummer, K., Human-Vogel, S., and Pittich, D. (2023). Vocational education and training 
in South Africa: leaders’ perceptions of a mentoring framework in a professional development 
Programme. Int. J. Mentor. Coach. Educ. 13, 195–213. doi: 10.1108/ijmce-03-2023-0032

Puccio, G. J., Burnett, C., Acar, S., Yudess, J. A., Holinger, M., and Cabra, J. F. (2018). 
Creative problem solving in small groups: the effects of creativity training on idea 
generation, solution creativity, and leadership effectiveness. J. Creat. Behav. 54, 453–471. 
doi: 10.1002/jocb.381

Robinson, V., Meyer, F., Fevre, D. L., and Sinnema, C. (2020). The quality of leaders’ 
problem-solving conversations: truth-seeking or truth-claiming? Leadersh. Policy Sch. 
20, 650–671. doi: 10.1080/15700763.2020.1734627

Rosen, Y. (2017). Assessing students in Human-to-agent settings to inform collaborative 
problem-solving learning. J. Educ. Meas. 54, 36–53. doi: 10.1111/jedm.12131

Rosen, Y., Wolf, I., and Stoeffler, K. (2020). Fostering collaborative problem solving 
skills in science: the Animalia project. Comput. Hum. Behav. 104:105922. doi: 10.1016/j.
chb.2019.02.018

Rosnow, R. L., and Rosenthal, R. (1991). If You’re looking at the cell means, You’re not 
looking at only the interaction (unless all Main effects are zero). Psychol. Bull. 110, 
574–576. doi: 10.1037/0033-2909.110.3.574

Rourke, L., and Anderson, T. (2004). Validity in quantitative content analysis. Educ. 
Technol. Res. Dev. 52, 5–18. doi: 10.1007/bf02504769

Ruiz-Valenzuela, J., Terrier, C., and Van Effenterre, C. (2017). Effectiveness of 
CEOs in the public sector: Evidence from further education institutions. 
London: CVER.

Rusten, G., and Hermelin, B. (2017). Cross-sector collaboration in upper secondary 
school vocational education: experiences from two industrial towns in Sweden and 
Norway. J. Educ. Work. 30, 813–826. doi: 10.1080/13639080.2017.1366647

Saiti, A. (2014). Conflicts in schools, conflict management styles and the role 
of the school leader. Educ. Manage. Admin. Leadership 43, 582–609. doi: 
10.1177/1741143214523007

Sejera, S. G. Jr., and Bocarnea, M. (2022). The nature of leadership in artificial 
intelligence environments: reconceptualizing Human and machine collaboration. Rev. 
Int. Comp. Manage. 23, 264–266. doi: 10.24818/RMCI.2022.2.264

Siddiq, F., and Scherer, R. (2017). Revealing the processes of students’ interaction with 
a novel collaborative problem solving task: an in-depth analysis of think-aloud protocols. 
Comput. Hum. Behav. 76, 509–525. doi: 10.1016/j.chb.2017.08.007

Sinnema, C., Meyer, F., Fevre, D. L., Chalmers, H., and Robinson, V. (2021). 
Educational leaders’ problem-solving for educational improvement: belief validity 
testing in conversations. J. Educ. Chang. 24, 133–181. doi: 10.1007/s10833-021-09437-z

Sousa, M., Sousa, C., and Luz, F. (2023). The novelty of collaboration: high school 
students learning and enjoyment perceptions when playing cooperative modern board 
games. Proc. Eur. Conf. Games-Based Learn. 17, 632–642. doi: 10.34190/ecgbl.17.1.1461

Subrahmanyam, G., and Law, B. (2020). The future of TVET teaching, UNESCO-
UNEVOC International Centre for Technical and Vocational Education and Training. 
Available at: https://unevoc.unesco.org/pub/trendsmapping_futureoftvetteaching.pdf 
(Accessed July 13, 2024).

Tang, M. (2019). Fostering creativity in intercultural and interdisciplinary teams: the 
VICTORY model. Front. Psychol. 10:2020. doi: 10.3389/fpsyg.2019.02020

Tommasi, F., Ceschi, A., Bollarino, S., Belotto, S., Genero, S., and Sartori, R. (2023). 
Enhancing critical thinking skills and media literacy in initial VET students: a mixed 
methods study on a cross-country training program. Int. J. Res. Voc. Educ. Training 10, 
239–257. doi: 10.13152/ijrvet.10.2.5

Trötschel, R., Hüffmeier, J., Loschelder, D. D., Schwartz, K., and Gollwitzer, P. M. 
(2011). Perspective taking as a means to overcome motivational barriers in negotiations: 
when putting oneself into the Opponent’s shoes helps to walk toward agreements. J. Pers. 
Soc. Psychol. 101, 771–790. doi: 10.1037/a0023801

Tsai, C., Marshall, J. D., Choudhury, A., Serban, A., Hou, Y. T., Jung, M. F., et al. (2022). 
Human-robot collaboration: a multilevel and integrated leadership framework. 
Leadersh. Q. 33:101594. doi: 10.1016/j.leaqua.2021.101594

Van Gog, T., Kester, L., and Paas, F. (2010). Effects of concurrent monitoring on 
cognitive load and performance as a function of task complexity. Appl. Cogn. Psychol. 
25, 584–587. doi: 10.1002/acp.1726

https://doi.org/10.3389/feduc.2024.1483034
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.1007/s11423-014-9365-2
https://dgmg81phhvh63.cloudfront.net/content/user-photos/Research/PDFs/2015employerstudentsurvey.pdf
https://dgmg81phhvh63.cloudfront.net/content/user-photos/Research/PDFs/2015employerstudentsurvey.pdf
https://doi.org/10.31219/osf.io/8stpy
https://doi.org/10.1016/0010-0277(96)81418-1
https://doi.org/10.1080/13636820.2010.509548
https://doi.org/10.1080/03055698.2011.567024
https://doi.org/10.1111/j.1365-2729.2010.00388.x
https://doi.org/10.1053/j.gastro.2020.04.076
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.learninstruc.2011.08.004
https://doi.org/10.1146/annurev.psych.093008.100314
https://doi.org/10.1146/annurev.psych.093008.100314
https://doi.org/10.1016/j.leaqua.2009.10.001
https://doi.org/10.1016/j.leaqua.2009.10.001
https://doi.org/10.3390/environsciproc2022015031
https://www.maxqda.com/
https://doi.org/10.1016/j.ijedudev.2016.05.006
https://doi.org/10.1080/13603124.2020.1849808
https://doi.org/10.1016/s1048-9843(99)00044-2
https://doi.org/10.1016/s1048-9843(99)00044-2
https://doi.org/10.1016/j.leaqua.2016.10.012
https://doi.org/10.1016/j.leaqua.2016.10.012
https://doi.org/10.1016/s1048-9843(99)00041-7
https://doi.org/10.1016/s1048-9843(99)00041-7
https://doi.org/10.1002/ets2.12133
https://doi.org/10.1007/s10798-023-09851-9
https://doi.org/10.1007/s10833-022-09449-3
https://doi.org/10.1080/19415257.2023.2264290
https://doi.org/10.1108/ijmce-03-2023-0032
https://doi.org/10.1002/jocb.381
https://doi.org/10.1080/15700763.2020.1734627
https://doi.org/10.1111/jedm.12131
https://doi.org/10.1016/j.chb.2019.02.018
https://doi.org/10.1016/j.chb.2019.02.018
https://doi.org/10.1037/0033-2909.110.3.574
https://doi.org/10.1007/bf02504769
https://doi.org/10.1080/13639080.2017.1366647
https://doi.org/10.1177/1741143214523007
https://doi.org/10.24818/RMCI.2022.2.264
https://doi.org/10.1016/j.chb.2017.08.007
https://doi.org/10.1007/s10833-021-09437-z
https://doi.org/10.34190/ecgbl.17.1.1461
https://unevoc.unesco.org/pub/trendsmapping_futureoftvetteaching.pdf
https://doi.org/10.3389/fpsyg.2019.02020
https://doi.org/10.13152/ijrvet.10.2.5
https://doi.org/10.1037/a0023801
https://doi.org/10.1016/j.leaqua.2021.101594
https://doi.org/10.1002/acp.1726


Trikoili et al. 10.3389/feduc.2024.1483034

Frontiers in Education 10 frontiersin.org

Vygotsky, L. (1987). The collected works of L.S. Vygotsky: The fundamentals of 
Defectology. Cham: Springer Science & Business Media.

Wenström, S., Uusiautti, S., and Määttä, K. (2019). What kind of leadership promotes 
vocational education and training (VET) teachers’ enthusiasm at work? Int. J. Res. Stu. 
Psychol. 8, 79–90. doi: 10.5861/ijrsp.2019.4005

World Bank, UNESCO, and ILO (2023). Building better formal TVET systems: 
Principles and practice in low-and middle-income countries. Washington, DC: World 
Bank, UNESCO, and ILO.

Yin, R. K. (2018). Case study research and applications. London: SAGE 
Publications.

https://doi.org/10.3389/feduc.2024.1483034
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.5861/ijrsp.2019.4005

	VET leaders’ collaborative problem-solving skills: insights from a professionals’ master’s degree program
	1 Introduction
	2 Theoretical background
	2.1 Vocational education and training leaders
	2.2 Synergies and networks in vocational education and training
	2.3 Collaborative problem-solving: from education to the workplace
	2.4 Aim of the study

	3 Methods
	3.1 Participants
	3.2 Context of the study
	3.3 Study design
	3.4 Coding scheme
	3.5 Video analysis
	3.6 Data analysis

	4 Results
	4.1 VET leaders as collaborative problem solvers
	4.2 Social and cognitive dimensions of VET leaders’ CPS skills
	4.3 VET leaders’ personal attributes in relation to their CPS skills

	5 Discussion
	5.1 Limitations and implications

	6 Conclusion

	References

