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Professionals are increasingly confronted with complex problems that require

generic skills. These generic skills are important for a variety of domains

and contexts. As the evaluation of such skills can be difficult, this paper

reported on the development of the Generic Skills Learning Systematic.

With this systematic, university students’ self-perceived generic skills learning

after following a complex problem-solving course can be evaluated. The

systematic was developed by analysing 43 learner reports in an iterative

process, in which students described what they had learned during the

course. A formative audit was performed to increase and ensure quality. The

Generic Skills Learning Systematic consists of two steps. Step one is identifying

students’ learning, where learning is viewed as any described change in

generic skills. The changes are called learning categories for which five

were distinguished: value, understanding, self-level, intention, and progress.

Three checks are described to help with identifying the reported changes in

students. In step two, generic skills are identified, using an adapted version

of an existing categorisation resulting in 36 generic skills in total. Next, the

application of the systematic is described and frequency distributions are

given to provide insight into the usability of the systematic for educators. The

results show that students report learning in a variety of learning categories

and generic skills, indicating the broadness of learning in such a complex

problem-solving course. In conclusion, educators are advised to rethink

the choices made in education regarding the instruction and assessment

of students. Broadening our scope of learning and paying attention to the

different learning categories can aid the development of the professionals of

the future.
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Introduction

Education has the task of developing students to be valuable
for a changing society and labour market, as well as to fulfil
societal needs (Ramaley, 2014). The industry often asks for
professionals with generic skills that are applicable in different
working environments and in society in general (Chamorro-
Premuzic et al., 2010; Regueiro et al., 2021). A broader skill
set appears to be necessary for a technological, competitive,
and global 21st century workforce (Nealy, 2005) and to be able
to deal with wicked problems (Berg et al., 2021). Examples
of generic skills are the ability to collaborate, communicate
appropriately, plan and prioritise, and reflect (Andrews and
Higson, 2008; Chamorro-Premuzic et al., 2010; Pache and
Chowdhury, 2012).

The result is an increasing need to train and support
students in the development of generic skills (Ramaley, 2014),
by designing learning environments with suitable learning
opportunities (Crebert et al., 2004). A common way to
develop the generic skills of university students is to use
complex problem-solving learning environments (Ward et al.,
2018). Utrecht university has therefore developed generic skills
learning opportunities in the context of complex problem-
solving. However, so far, little is known about how students
develop generic skills in these educational environments, both
in relation to which generic skills students develop and in what
way they develop them. The current paper, therefore, aims to
answer the following research question: How can a complex
problem-solving course provide insight in university students’
generic skills learning? To answer the research question, a
systematic is developed based on student self-reports and an
overview of students’ learning is provided to give an example
of the application of the systematic. The systematic can be used
by students and teachers to provide directions for evaluating
generic skills learning.

Defining and selecting generic skills for
education

The term skill refers to the ability to use domain-specific
knowledge for performing an action or task (Matteson et al.,
2016). These tasks and actions can be very specific for one
domain and are therefore often called domain-specific skills.
Examples are laboratory skills for researching cells or didactic
skills to motivate a group of university students. When a skill
is usable and beneficial in a variety of domains, situations, and
contexts, researchers often use terms like professional skills,
transferable skills, soft skills, employability skills, personal skills,
and generic skills (Bennett et al., 1999; Raybould and Sheedy,
2005; Shuman et al., 2005; Andrews and Higson, 2008; Matteson
et al., 2016; Jääskelä et al., 2018; Touloumakos, 2020; Regueiro
et al., 2021; Santos Rego et al., 2021). What these skills exactly

entail or refer to is not agreed upon in the literature (Jääskelä
et al., 2018). For example, employability skills refer to the
importance of these skills in being able to get a job (e.g.,
Raybould and Sheedy, 2005), whereas professional skills focus
on the usefulness of these skills in a professional context instead
of on the person’s chance to be employed (e.g., Shuman et al.,
2005). Transferable skills emphasise skills that are transferable
to other contexts (e.g., Andrews and Higson, 2008), although it
has been argued that it is not guaranteed that learning these skills
in one context will transfer them automatically to other contexts
(Bennett et al., 1999). In this paper, we will use the term generic
skills to refer to the skills related to the broader domain of higher
education. The term generic is used to emphasise that these skills
are not linked to a specific context (Bennett et al., 1999) and are
useful for different situations and activities, also outside of the
university (Gilbert et al., 2004). Therefore, they are thought of as
more generalisable as they are less context dependent.

Although generic skills are viewerd as important for all
graduates, it remains a discussion which generic skills belong
to the different terms used in the literature, and which generic
skills students need to develop in higher education (Gilbert
et al., 2004). Jääskelä et al. (2018) argued for instance that the
necessary skills for a constantly changing society cannot be fixed
for a longer period. In addition, having a heterogenous group
of students with different backgrounds, skill levels, and future
career interests, selecting relevant generic skills beforehand
will be more difficult (Bridges et al., 2011). Crebert et al.
(2004) emphasised the importance of promising students to
have opportunities to develop their generic skills, instead of
promising to have a certain set of generic skills, as this will be
impossible to fulfil.

Complex problem-solving as a generic
skills learning environment

Complex and real-world problem-solving activities provide
students with opportunities to develop their generic skills (Ward
et al., 2018). Studies on complex problems originated in the
1970s from Rittel and Webber’s (1973) research on wicked
problems. More recently, the consensus of what contains a
wicked problem is the complexity of the problem, uncertainty,
open-ended approach, and diverging perspectives and values
of stakeholders (Veltman et al., 2019). This complexity is
characterised by having many variables that are interconnected
and changing over time, and the influence of these variables on
the problem is neither clear nor straightforward (Funke, 2010).
The active engagement and participation of students in the
complex problem-solving learning processes have been found
to positively influence the development of skills (Mason et al.,
2009). To work on complex problems successfully, an open-
ended, critical, and creative inquiry (Rule, 2006), as well as an
interdisciplinary approach is needed (Bridges et al., 2011).

Frontiers in Education 02 frontiersin.org

https://doi.org/10.3389/feduc.2022.1007361
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/


feduc-07-1007361 October 29, 2022 Time: 14:58 # 3

van Ravenswaaij et al. 10.3389/feduc.2022.1007361

Next to having a nurturing learning environment for
generic skills development, generic skills also need to be
explicitly instructed and practised. Predictors for generic
skills development are interaction and collaboration, theory
and practise integration, feedback, and a positive learning
atmosphere (Virtanen and Tynjälä, 2019). The development of
generic skills should ideally take place in disciplinary domains
(Jones, 2009), as separately teaching generic skills have been
found ineffective for university students (Hattie et al., 1996). The
importance of combining curriculum content and real-world
experiences was also emphasised by Australian graduates in a
study by Crebert et al. (2004). By choosing complex problems
that include diverging perspectives, students can apply their own
context and knowledge in contributing to the solution.

Defining generic skills learning: A
broad perspective

Although in traditional terms, learning is often perceived
by both educators and students as a performance outcome
for instance on a test or assignment (Mylopoulos et al.,
2016), in the current paper, learning is defined as changes
in students. Developing generic skills is a process that takes
time. A person needs the time to practise applying their
knowledge in tasks and situations to become skilled (Matteson
et al., 2016). For higher education programmes, which are
often comprised of separate courses, focusing only on students’
generic skills ability at the end of an educational activity
might, therefore, lead to disappointing results in terms of
skill learning. De Grez et al. (2009) for instance found no
effect of their feedback condition in presentation training and
suggested that this was due to a lack of time. They argued
that time is necessary for internalising standards and practicing
the presenting skills in combination with the standards. Next
to time, generic skills development has been argued to be a
process of complex interactions between students’ perceptions,
knowledge, and behaviour. This is taken into account in the
model of Dall’alba and Sandberg (2006), where a combination
of experience with the skill and the understanding of the
skill represents individual learning trajectories. The interactive
nature of students’ skills has implications for how to evaluate
such skills. This at least means that behaviour and cognition
should be included in the evaluation. An example of a theory
that combines cognition (including perceptions) and behaviour
is the theory of planned behaviour. According to this empirically
widely proven theory, intentions towards behaviour and the
underlying beliefs (i.e., cognitions) are important predictors
of past and future behaviour (Fishbein and Ajzen, 2010).
Intentions reflect how ready a person is to act and perform
a certain behaviour. Bakkenes et al. (2010) have incorporated
this in their view on teacher development. They studied
the student–teacher relationship and defined learning broader

than just progress. They included several affective, cognitive,
and behavioural changes in a person in their definition of
learning, making a distinction between changes in knowledge
and beliefs, intentions for practice, emotions, and practise.
For instance, having increased knowledge about how to be
a good presenter or positive beliefs about the importance of
presenting are considered relevant learning outcomes. Chan
et al. (2017) developed an instrument for engineering students.
The instrument was validated to get insight in students’
perceptions of the value of a set of generic skills next to
their current competency level. All in all, taking changes into
account when evaluating students’ generic skills learning in
complex problem-solving environments might be more realistic
compared to only focusing on improving the skills.

The current study

As the importance of generic skills for graduates becomes
apparent, universities develop learning environments in which
students can develop these skills. The evaluation of students’
learning experiences however, remains difficult, due to the
complexity and variety of generic skills learning. This paper aims
to provide insight into students’ generic skills learning during
adaptive complex problem-solving by answering the following
research question: How can a complex problem-solving course
provide insight in university students’ generic skills learning? In
order to answer these research questions, we aimed to develop
a systematic that students and teachers could use to provide
directions for evaluating generic skills learning. Next, the data
of generic skills learning in a complex problem-solving course
is shown as an example of how to apply the systematic and the
possible results the systematic could yield.

Materials and methods

Sample

For the current study, an elective course developed
by the Faculty of Medicine within Utrecht University in
Netherlands with a focus on complex problem-solving
was purposefully selected. This course (i.e., co-create: life’s
professional challenges) was selected because it included a
complex problem (Rule, 2006), an interdisciplinary approach
(Bridges et al., 2011), feedback opportunities (Mylopoulos
et al., 2016), a positive learning atmosphere, and integration of
theory and practice (Virtanen and Tynjälä, 2019). The course
furthermore provided students with opportunities to develop
generic skills, without them being narrowed down by educators
beforehand.

A complex, real-world problem was posed by the city
of Utrecht. Students were stimulated to develop a solution
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in interdisciplinary groups during two consecutive, full-time
workweeks. At the start of the course, students were instructed
to form their own groups of 4–5 students, composed of
students with different educational backgrounds and different
educational levels. Each year, a different problem was posed,
which were people in the city of Utrecht too often used
motorised vehicles for transportation, people in the city of
Utrecht report a high level of loneliness, and the mental
wellbeing of people in Utrecht is low. For the students, the
posed problem was defined in the same broad manner as
described here. This required the interdisciplinary groups to
narrow down the problem during the first days of the course.
As a result, each group formulated different workable problems,
based on the perspectives and interests present in the group.
After formulating a workable problem, the groups researched
their target audiences and worked iteratively on their solution.
The format of the solution was free, indicating that the groups
could choose whether their solution was for instance a tangible
product, an idea, or a piece of advice. Next to the group
process, students worked individually on their professional
development. For this purpose, students were instructed to
formulate personal learning objectives at the start of the course
and to reflect during and after the course. To guide both
team and individual processes, students participated in lectures,
workshops, and coaching sessions. Figure 1 shows the setup of
the course. During the pitching event on the fourth day and the

solution presentation on the 10th day, students participated in
real-world situations where skills could be practised. At these
moments, and during other coaching moments throughout the
course, students received feedback on the process and product,
both as a group and individually. The course was given in person
once a year and three times in total, from 2017 to 2019.

A total of 51 participants took part in the course over the
3 years. For the development and application of the systematic
convenience, sampling was used by including all students in
the sample. Of the 51 participants, two participants dropped
out before the end of the course due to personal reasons. Six
participants did not hand in a report (see instrumentation)
because they did not need the learning credits. They were
recently graduated students and master’s students who did the
course next to their fixed curriculum. This resulted in data
from 43 participants, with a gender division of 30 women
and 13 men. The participants were following a Bachelor (six
participants) or Master (31 participants) programme or were
recently graduated from (six participants) six of the seven
faculties of Utrecht University: Medicine (20 participants),
Science (nine participants), Geosciences (six participants),
Social and Behavioural Sciences (three participants), Law
Economics and Governance (four participants), and Humanities
(one participant). The sample is very heterogenous, as
successful complex problem-solving requires people with
different backgrounds and experiences to collaborate. Looking

FIGURE 1

Visual overview of the complex problem-solving case course.
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at this diverse group of (recently graduated) students might limit
the possibility to generalise the results to a specific field, but
it is a more authentic group regarding the context of complex
problem-solving.

Instrumentation and data collection

To get insight in students’ learning experiences and how
generic skills were developed, students’ self-perceptions from
learner reports were used. Most of the changes described by
Bakkenes et al. (2010) include changes in beliefs, attitudes,
or thoughts, which are covert and occur in people’s minds.
Students’ perceptions of their own learning can therefore be a
useful source of information. The learner report is a specific
form of self-report in which students give their answer to
the central question “What have you learned?” (van Kesteren,
1989). Students select the learning outcomes they want to
describe, which can lead to a great variety of described generic
skills learning in the context of complex problem-solving. They
can, furthermore, include their thoughts, opinions, and ideas
without being challenged, providing insight into experiences
besides improving on a skill. As self-reports are relatively
often implemented in non-traditional forms of education and
no direct interaction between researcher and participants is
necessary (Weber, 1990), we used the information from learner
reports in the current study.

For the learner reports in the example course, students
received instruction and feedback on formulating personal
learning objectives and on reflection. For the personal learning
objectives, students were instructed to choose a skill that they
wanted to develop, to be concrete (e.g., by describing desired
behaviours, thoughts, and results), and to make the objective
feasible to reach within 2 weeks. For the reflection, students
were shown and instructed to follow a reflection cycle and
to reflect on multiple levels. For instance, next to describing
the environment and behaviours, students were instructed to
reflect on their own capabilities, values, beliefs, and identity.
To guide this process, students were stimulated each day to
recall their learning experiences and past behaviour using a
daily journal to aid their reflection processes (Fishbein and
Ajzen, 2010). Two entire in-person day workshops on personal
development were given in which students were guided by a
coach to get insight into their own development. Based on
students’ needs, possibilities for formative feedback were given
in the form of written feedback and individual conversations
with a coach. Feedback included prompts to make the personal
learning objectives more concrete and to reflect more deeply, as
opposed to main descriptions of the situation. The daily journal
entries were rewritten in a final learner report. This learner
report was limited to five pages of text or 15 min of video or
audio. All of the students used digital text. The time investment
for the learner report assignment was approximately 12 h for the

student. The learner reports were part of the assessment of the
course, although the topics in the report and the self-perceived
learning of students were not assessed. A rubric, which was
shared with students before the start of the course, was used for
grading. The rubric consisted of three criteria: whether students
(1) followed a reflection cycle, (2) described different angles
(their environment, behaviour, norms, and values), and (3) were
critical. Each criteria had three levels: insufficient, sufficient,
and exemplary. Based on these criteria, the learner report could
increase or decrease the individual grade of a student (20% of
the final grade) with 0.5 points. The criteria and standards were
not incorporated into the development of the systematic, or the
application, in the current paper.

The final dataset consisted of 43 written learner reports,
in which students reflected on their learning processes
during the course.

Data analysis

The written learner reports were analysed to develop
a systematic for evaluating students’ generic skills learning
perceptions and at the same time to provide an example with
the results generated from applying the systematic. The results
section will therefore consist of two parts. The first part describes
the structural search for change and generic skills in students’
learner reports. Categories were created using content analysis
(Weber, 1990) and resulted in the developed Generic Skills
Learning Systematic. The second part describes the application
of the systematic and the subsequent results. Frequencies of
students’ generic skills learning are presented for the learning
categorisation, the generic skills, and the combination of both.

Audit procedure

To evaluate and improve the quality of this research
study, a formative audit was performed (Akkerman et al.,
2008). The auditor was an external research assistant with a
background in educational sciences, with qualitative research
experience in the domain of reflection activities. The auditor
critically assessed and provided the authors with feedback on
the research questions, methods, coding, data analysis, and data
interpretation using two criteria: logicalness and transparency.
To do this, the auditor studied documents on the systematics’
development and coding procedure and had access to the learner
reports to provide feedback on how the coding was performed.
The audit was marked as completed after the authors responded
satisfactorily on improvement comments from the auditor. This
mainly included extending and clarifying the descriptions and
wording in the documents. The auditor, who was a native
English speaker, checked the interpretations to reduce this
bias where possible, as most students in the course were not
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native English speakers. In the audit summary written by the
auditor, it was described which changes were done and stated
that the introduction and method were logical and transparent.
The audit summary is added as Supplementary material. The
complete report includes all research decisions and interactions
between the auditor and auditee and is available on request.

Ethical approval

The authors performed the research according to the rules of
the Ethical Review Board of the Dutch Association for Medical
Education (NVMO). The following criteria must and have been
met: data were gathered from regular educational activities, the
researchers had access to the data due to their educational role
as a teacher or the data were completely anonymous for the
researcher, and reports were irreducible to individuals.

Results

The generic skills learning systematic:
Development

The Generic Skills Learning Systematic is based on
an existing generic skills categorisation and an inductive
categorisation for learning. After familiarisation with the data,
phrases were selected in which generic skills were mentioned in
combination with a change. A phrase includes all information
necessary to code it in regard to both the learning category and

generic skill. A phrase can, therefore, consist of one sentence,
part of a sentence, or multiple sentences.

The final version of the developed systematic consisted of
two steps and three checks which together determined whether
a written phrase in the learner report indicated learning a
generic skill (see Figure 2). The first step was the identification
of a student’s learning by categorising the described change.
During the selection of phrases, it became apparent, due to a
large amount of text in students’ learning reports, that selecting
all instances of change might be difficult. This prompted
the development of three checks, aiming to help with the
identification of a change. These checks included determining
whether: (A) the student used a change indication word, (B)
the described change was explicitly related to the course or
educational programme, and (C) the described change included
the student’s own perspective. The second step was to code the
generic skill on which the student reported change.

Step 1: Identifying student’s learning by their
described change

For learning, the inductive approach was based on viewing
learning as indicated by a change (Bakkenes et al., 2010) and
included therefore all found changes. An example including a
described change is “I listened better to my team member.”
An example that neglects to indicate a change is “I listened
to my team member,” as the student only describes an action.
The changes reported by students in their learner reports were
categorised into the following five learning categories: (1) value is
a positive change in the student’s belief about the importance of
the skill, (2) understanding is a change in a student’s knowledge

FIGURE 2

Decision tree representing the students’ generic skills learning systematic.
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about how a skill works, (3) self-level is a change in a student’s
self-knowledge regarding their mastery of the skill, (4) intention
is a student’s willingness to work on the skill later, and (5)
progress is a positive change in a student’s mastery of the skill.
Table 1 provides an overview of the definitions of the learning
categories and example phrases from the learner reports of
students.

Check A focused on identifying words indicating a change.
These words were used both to select relevant phrases for coding
as well as to inspect whether coded phrases included a change.
All reports were read and checked for the selected change
indication words, which resulted in a larger number of coded
learner experiences. We found 34 words from the learner reports
and inductively categorised them into four groups, see Table 2.
Based on the data, the indication word categories were linked to
the learning categories in Table 1. The category describing the
urge to change included words like “have to” and “must” and
was linked to a student’s self-level. The category describing the
intention to change later included words like “will” and “future”
and was linked to a student’s intention. The category described
receiving new information with words such as “noticed,” “found
out,” and “realised” was related to the value, understanding, and
self-level categories. The overarching category can be linked to
all the learning categories, as it includes general words such as
“learned,” “better,” and “improved”. As several change indication
words can be applied to multiple learning categories, the context
in which the change indication word was used should be leading.
For example, the phrases “I learned how to present” and “I
learned that I’m not a good presenter” have the same indication
word (i.e., learned), but the first is understanding and the second
is self-level.

Check B and C resulted in stricter coding. With Check B,
it was examined whether the student attributed the learning to
the course. A self-level example from a learner report which was

related to the course is “the Belbin test shows that I could be
a coordinator, yet this was not my role in the group. I realised
that I easily could fill in the supportive role, especially when
someone else is more dominant in a group and prefers to lead.,”
as the Belbin test was part of the course. A progress example is
“I had discussed my struggle on Monday with my teammates,
so it was easier for me and for them to address anything related
to it whenever that popped up.,” as this describes a change in
behaviour. An example which is not attributed to the course is
the statement “from that conversation in the train, I became
aware of the importance of listening.,” as this statement could
indicate an already existing belief. The context should therefore
include a reference to the followed education. The last check,
Check C, referred to whether learning reflects the student’s own
learning (e.g., “I collaborated better”). Learning from the team
perspective (e.g., “we collaborated better”) or the perspectives of
others (e.g., “a team member said I collaborated better”) can also
be included, for instance, in educational activities with a strong
emphasis on collaboration. An example that was not coded was
“they collaborated better,” as this excluded the learning of the
student writing the learner report.

Step 2: Identifying the generic skill on which
the student changed

To identify the specific generic skill a student learned, an
adapted version of the categorisation by Dunne in Bennett et al.
(1999) was used. They developed a categorisation of generic
skills based on the existing literature and on experiences of
three university department heads, staff who are teaching skill
courses, and the observations of students participating in skill
courses. It includes four main clusters of generic skills that are
not linked to a specific domain, namely, the management of (1)
self, (2) others, (3) information, and (4) tasks, with a total of
36 skills (see Table 3 for the list of skills and their definitions).

TABLE 1 Learning categories, their definitions, and examples, with indication words in bold.

Learning category Definition
In the report, the student explicitly states:

Excerpt from learner report

Value A positive change in their perception of the value, importance, or
significance of a generic skill, which was not seen or not clear before
participating in the course.

“I, however, now know the true importance of
providing someone with feedback.”

Understanding To have gained (more) insight or understanding of how a generic
skill works or the aspects that are part of the skill. The content is
generally speaking the same for all students.

“I became aware that a shared vision helps to
divide tasks.”

Self-level To have gained (more) insight or understanding of their own
performance on or mastery of a generic skill. The content is
personal, so it can vary between students.

“I also learned that I am not completely
stress-proof.”

Intention An intention to work on or change their generic skill level or
behaviour anywhere in the future.

“I am planning to write those short sentences
on paper, which I can see now and then.”

Progress A perceived improvement of one’s own generic skill level, indicating
that they think their generic skill ability grew during the course.

“I was able to develop and train my
communication skills.”

Not applicable The student changed in some regard on a generic skill, but it is not
clear how due to the phrase being too vague or too broad.

“Altogether, I can conclude that I learned new
things during this course.”
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TABLE 2 Indication word categories, their definitions, related learning categories, and examples.

Change indication
word category

Definition Related learning
categories

Indication words
examples

Urge to change Words indicating a student’s feeling of
necessity to work on a generic skill, but it
is not formulated as an actual intention to
work on it.

Self-level Have to/been
Need(ed) to
Should be

Must

Changing later Words indicating a student’s intention to
work on a generic skill and change their
own mastery level of the generic skill at a
later moment.

Intention Future
Will

Planned
Planning

Partly new information Words indicating that the student got new
information related to generic skill-related
learning, which they weren’t aware of
before participating in the course.

Value
Understanding

Self-level

Apparently
Notice(d)
Realise(d)
Found out
Reminded

Insights
Eye opener

Discover(ed)

Overarching Words with the meaning “learning” or
“changing” but are not providing direct
information on the learning category.
Coding depends entirely on the context.

Value
Understanding

Self-level
Intention
Progress

Become/became
Overcome

Shifted
Changed

Started (to)
Beginning to

Finally
Now
Grew

Improved
Better
More
Less

Easier
Learned

Lesson(s)
Take from this

Taught

The skill definitions were adapted to the context of complex
problem-solving and skills that weren’t distinguishable in our
data were merged. An example is the skill execution, which was
originally composed of multiple skills, but couldn’t be located in
our data. We furthermore added the code general for learning
categories and generic skills when the information in the learner
report was not clear or incomplete (e.g., “I learned a lot” was
coded as general-general).

Applying the generic skills learning
systematic

First, the phrases in the learner reports indicating a change
in generic skills were highlighted and transferred to rows in
Microsoft Excel. Then, for each phrase, the indication word(s)
were selected and placed in the column next to the phrase.
Next, the learning category and generic skill were coded. When
a phrase referred to multiple learning categories and/or generic

skills, it was placed on a separate row for each code, resulting
in one phrase being on several rows. Coding was done by the
first author with support from the second and last authors.
In six rounds of coding, learner reports were simultaneously
coded. On average, 12 phrases were coded each round of which
two to three needed to be discussed between researchers. The
discussed differences resulted in correcting the coding scheme
and the coding itself to be more precise. We chose based on
these discussions to be strict with coding, where ambiguities
with too much interpretation were not coded. This might have
resulted in missed information, for instance, when students
were not using explicit wording. An example from a student
is “I realised I might have answered too quick for my mind to
keep up,” which could refer to multiple underlying skills (e.g.,
coping with stress, listening, communicating, reflecting). We
furthermore chose to include the “we” statements in our case
course, as collaboration was such a large part of the course.
Another aspect resolved in discussion was that a skill working
as a mechanism for improving a skill was not coded. For
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TABLE 3 Generic skills categorisation with four generic skills
categories adapted from Dunne (see Bennett et al., 1999), with the
names of the skills on the left and skill definitions on the right.

Management of self

Time management Managing time to perform a task/to reach a goal.

Goal setting Setting goals/criteria for success.

Responsibility Searching/finding opportunities to learn.

Listening Understanding by listening.

Analysing Using academic skills.

Learning Having or creating learning strategies; deciding “how to
learn?”.

Flexibility Thinking out-of-the-box, generating ideas, navigating
outside one’s own comfort zone, dealing with new situations.

Transferability Using learning outcomes in other situations/contexts.

Planning Planning to attain a goal in the long term.

Reflecting Looking back on learning experiences and derive insights.

Handling feedback Processing received feedback/criticism.

Coping with stress Dealing with stress and pressure at work.

Management of others

Agreeing Doing/executing what was promised.

Respecting Accepting others, open to other perspectives/opinions.

Adapting Adapting to the group and their decisions.

Justifying Justifying one’s own point. showing determination of one’s
own views or actions.

Leadership Taking initiative/the lead, assigning tasks, making decisions.

Negotiating Reaching the middle ground, creating a win-win situation.

Giving feedback Offering others useful feedback.

Collaborating Working and learning with others.

Supporting Creating learning opportunities for others, helping others to
learn.

Management of information

Selecting Selecting/gathering information.

Technology Using technology.

Media Using media.

Data handling Handling data, apply data in one’s own analyses.

Language Using correct language.

Interpreting Understanding information and/or data, drawing
conclusions.

Communicating Presenting, writing, visualising.

Critical Using information/data critically, deciding what to
incorporate.

Creativity Using information creatively.

Management of tasks

Key features Identifying aspects necessary to complete the task
successfully.

Conceptualising Giving meaning to the task, understanding the task.

Prioritising Defining/sequencing important aspects for completing the
task.

Options Formulating alternative options to successfully complete the
task.

Executing Executing
procedures/actions/organisation/implementation.

Assessing Assessing the progress/result, deciding when the task is
complete.

example, “I listened to my team and this helped me to improve
my leadership skills” indicates an improvement in leadership
skills not in listening. When agreement proved difficult, first,
similar examples from other learner reports were reviewed on
whether they could provide a clearer picture. If these examples
did not provide new insights, the three authors voted, and
these decisions were written down in a “comments” column
in the Excel file. After all discussions were resolved, all learner
reports were coded again and checked for completeness and
consistency in coding.

Due to the explorative nature, descriptive analyses in three
steps were used. First, the frequencies of the described changes
reflected in the learning categories were calculated. In the
second step, we calculated the frequencies of generic skills.
For this, we only included the unique changes. That is, in
some learner reports, the student described a specific change
on a skill multiple times, which was then only counted once.
Third and last, we described the relationship between learning
categories and generic skills. We included absolute numbers and
percentages in Supplementary Table A. In this paper, we only
reported on the absolute numbers for clarity.

From the 43 learner reports, a total of 481 self-reported
changes in generic skills were coded. Of these 481 changes,
115 changes appeared several times in the same report and
were removed before analyses. This resulted in 364 unique
coded phrases, of which 86 (25%) received the code “general,”
indicating that there was not enough information to code the
phrase as a generic skill. The final dataset consisted of 278 coded
phrases divided over 43 learner reports (M = 6.4, SD = 3.6,
min-max = 1–16). The number of phrases that received a certain
code was positively correlated with the number of words in a
learner report (r = 0.437, p = 0.004). Table 4, last row, shows
that for the learning categories, learning about the self-level was
described in 40 of the 43 learner reports. Understanding and
progress were described quite often as well, occurring in 30 and
29 learner reports, respectively. Learning about the value of a
generic skill was mentioned the least. In 12 instances, occurring
in eight reports, there was not sufficient information to select the
right learning category.

The last column of Table 4 shows the generic skills
categories frequencies. Skills in the management of others
category were reported the most by our students, with 39
mentioning them. Within this category, the skill collaborating
had the highest prevalence, being described in 36 reports,
followed by giving feedback (17), respecting (11), and leadership
(10) (see Supplementary Table A). The second highest
frequency was the management of self category, in which
29 students described a change. Although coping with stress
in that category was clearly mentioned the most (by 12
students), the other skills were mentioned by one to seven
students. Skills in the management of information category were
described by 25 out of the 43 students. Here, communicating
was described the most (by 17 students) and the other skills
between one and six students. The management of tasks skills
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were mentioned the least, 15 students included these in their
reports. Of these, executing and prioritising were mentioned
more often (by seven and five students, respectively) compared
to the other skills in this category. Zooming in on the skills
which are mentioned less often over all the generic skills
categories shows that eight skills were mentioned by only one
student and three skills by two students in total. Hence, these
14 coded phrases were retrieved from 11 individual learner
reports, indicating a large variation in reported skills. The
skills analysing, media, and key features were not mentioned
by any of the students in their learner reports. Zooming
out to the generic skills categories, eight students reported
learning skills on all four categories in their learner report,
13 students on three categories, and 16 students on two
categories.

The learning categories frequencies are also showed against
the generic skill categories in Table 4. Supplementary Table A
provides a more detailed description by including the specific
generic skills within the generic skills categories as well. The
relative high frequency of learning on the self-level matched the
learning of the generic skills, where for most skills, the self-
level learning category had the highest prevalence. However,
for some skills, this was different. For instance, for respecting
(management of others) and coping with stress (management
of self), students reported more often to have progressed
instead of having more insight into their self-level. For reflecting
(management of self), this is the case for formulating intentions.
For the skill creativity (management of information), both
progress and intention were mentioned twice, whereas self-
level was mentioned only once. Other skills showed a more
even distribution among the learning categories, for instance,
executing (management of tasks), selecting (management of
information), and options (management of tasks). Students did
not learn mostly on one learning category for that skill. Another
notable finding was that, for communicating (management
of information) and collaborating (management of others), a
relatively large number of students reported understanding the
skill better when compared to the increased understanding of
the other skills in students.

Discussion

Gaining insight into students’ generic skills learning can
be difficult. This is due to the difficulties in conceptualisation
and large variety of possible relevant skills (Jääskelä et al.,
2018), as well as the time it takes to master skills (De
Grez et al., 2009; Matteson et al., 2016). The purpose of
the current study was to provide educators with a systematic
to evaluate student’ self-perceived generic skills learning
after complex problem-solving, which takes into account the
process of skills development. A two-step, Generic Skills
Learning Systematic was developed to provide a systematic
approach to evaluate and document students’ self-reported
generic skills learning using written learner reports. The first
step was to identify the changes students reported. Next
to identifying three checks (i.e., indicating change words,
relation to education, and student’s perspective), we deduced
five types of change. We referred to these in this paper as
the following learning categories: value, understanding, self-
level, intention, and progress. All these categories have been
theorised in the literature, separately or together, to influence
learning. Metacognitive knowledge theories suggest that when
students become more aware of their own thinking and more
knowledgeable about cognition, they will be better able to
act on this awareness and improve learning (Pintrich, 2002).
The three types of metacognitive knowledge can be linked to
the learning categories. Strategic knowledge refers to the what
and how of strategies and could be reflected in understanding.
Cognitive task knowledge refers to when and why these
strategies should be used and could be reflected in value and
intention. The last, self-knowledge refers to knowing one’s
strengths and weaknesses, and could be reflected in self-level and
progress.

Looking at the separate learning categories, Chan et al.
(2017) for instance included, next to progress, degree students’
perceptions of the importance for each skill for their future
career, ranging from 1 to 5 on a Likert scale. They argued that
students’ perceptions of the value of a skill motivated them
to learn this skill. This mechanism might be closely related

TABLE 4 Total learning categories (last row), total generic skills (last column), and the relation between learning categories and generic skills.

Learning categories

Management of: Value Understanding Self-level Intention Progress Unknown Total (n = 43)

Others 8 18 32 16 17 6 39

Self 1 5 22 8 10 0 29

Information 4 10 12 6 6 4 25

Tasks 3 4 3 2 5 2 16

Total (n = 43) 15 30 40 25 29 8

The rows and columns do not add up, as they represent the number of learner reports that included that skill on a specific category.
For example, in 25 learner reports, a change was described on a management of information skill; however, in individual learner reports, multiple learning categories were described.
Therefore, when adding the numbers for the sum separate learning categories for management of information, the sum will be higher but not a representation of the data.
The same holds for adding all numbers of one learning category from all the generic skills categories.
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to intrinsic value. Intrinsic value refers to being motivated
to perform a task due to personal benefits and interests
as compared to external incentives (Zimmerman, 2008).
Zimmerman reasoned that a higher intrinsic value resulted
in a higher motivation to complete an activity, which could
therefore also be beneficial for improving performance. For the
understanding learning category, literature has emphasised the
importance of explicit instruction in a skill for skill development
(Jones, 2009). The course included explicit skill workshops,
which might explain finding a change in students’ understanding
in the learning reports. The other learning categories, which are
self-level, intentions, and progress, are closely related to reflection
activities. During reflection, students need to actively examine
responses and beliefs to unusual situations and create new
understandings (Rogers, 2001). This increased understanding
about one’s self, based on specific situations or learning
experiences (Sandars, 2009) can be related to the increased self-
level of students. Professionals who can adapt to new situations
are more aware of what they know and don’t know as compared
to those who are less able to adapt (Ward et al., 2018). This
ability to adapt and to continue learning is necessary for all
professionals (Sandars, 2009). In addition, the step of planning
to act in reflection (Rogers, 2001), can be related to intentions,
as intentions are important predictors of future behaviour, as
they showed readiness to act (Fishbein and Ajzen, 2010). Action
should then be taken based on these intentions, and might result
in better performances.

The results from applying the Generic Skills Learning
Systematic showed a great variety in students’ learning
experiences. Most of the learning fell within the self-level
learning category, indicating that students mostly gained insight
in their current skill level. This relative high prevalence might
be due to the short time span and focus of the course.
A whole track was dedicated to personal development and
reflecting on one’s own strengths and weaknesses (Figure 1).
Less time was available for testing out multiple new behaviours,
although students did report to have progressed during the
course. During the skills workshops in the course, attention
was given to the value and understanding of certain skills,
but not all possible skills could be explicitly instructed in
a formal education setting. A skill which was instructed,
could be practiced during the course, and was the focus of
feedback during the course, was collaboration. Results show
that 14 students (33%) reported to understand the skill better.
This could demonstrate the importance of combining practice
with instruction and feedback (Tynjälä, 2008). Concerning
the four main generic skills categories (Bennett et al., 1999),
students described their change most often in the management
of others category, followed by the management of self and
information. Of all the 36 specific generic skills, the skills
collaborating, communicating, coping with stress, and giving
feedback were reportedly learned the most. An explanation for
this finding is the design of the course, where the focus was

on solving complex problems using interdisciplinary teamwork
and incorporating multiple (conflicting) perspectives in a
short period of time. Kohn Rådberg et al. (2020) investigated
student learning in a challenge-based learning environment,
in which students worked in a multidisciplinary fashion with
a variety of stakeholders in society, to identify and solve
complex sustainability problems. They also found that students
developed their collaboration and communication skills in this
environment. Coping with stress appears to be more important
in our course as compared to that of Kohn Rådberg et al.
(2020). This might be due to the real-world societal partner
in our course, who not only brought the problem into the
course but also chose a “winning” solution to be developed
further and implemented in society. The design of the course
may also explain why students focused less on the skills
falling in the management of tasks category, as less workshops
and exercises focused on this aspect. Differences between
students and their learning focus are in addition reflected
in the large variation of reported generic skills and learning
categories combinations. For example, the skill respecting was
changed more often on progress compared to the other learning
categories, whereas this was on the self-level for the skill
flexibility. Eleven skills (31% of all skills) were reported only
by one or two students. The found variation could be a
result of different students’ interests and perceived relevance
of specific generic skills, as a constantly changing society
would require different skills for different people and situations
(Jääskelä et al., 2018). Another explanation is that individual
students develop their skills differently. Remington-Doucette
et al. (2013) for instance researched real-world problem-solving
as key pedagogy for sustainability education purposes. They
found that students with different disciplinary backgrounds
developed key sustainability competencies differently. Badcock
et al. (2010) found a significant difference in critical thinking
and interpersonal understanding between students enrolled in
one or two degrees, with both being higher for the students
with a double enrolment. Overall, the complex problem-solving
learning environment provided students with opportunities to
develop their generic skills in a variety of ways.

Limitations and future research

A point for further discussion is the context of studying
self-perceived learning. The advantages of using self-perceived
learning in the domain of generic skills are that students can
report on the skills that they experience as important and that it
uncovers thoughts and attitudes. Knowledge about one’s self and
being able to communicate this knowledge is an important part
of life as well. Petruzziello et al. (2022) for instance argue that
self-presentation ability, which refers to one’s ability to present
their own expertise, should be considered as an important factor
for success in job interviews. Self-perception of learning, which
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in the current paper was called progress, is however, not an
objective overview of what is learned. Students are weak in self-
assessment and are underestimating themselves when assessing
challenging tasks (Chevalier et al., 2009). For the other learning
categories, literature on the accuracy of students’ self-perceptions
is not widely available. One suggestion for future research
might therefore be to research the importance of objective
observations when looking at the underlying mechanisms of
behaviour, such as attitudes and thoughts. Another suggestion
is researching the predictive validity of the different learning
categories on self-reported generic skill improvement and on
other generic skills measurements. It would be interesting
to take the individual trajectories into account as well, to
see whether different students learn generic skills differently
(Remington-Doucette et al., 2013). A mixed methodology of
quantitative and qualitative methods could help with getting a
more accurate insight in what students learned during complex-
problem solving.

Another point for further discussion is the connection
between the skills we have found in our course and the skills
that could be found in other contexts. Jääskelä et al. (2018) note
that the development of generic skills is likely to differ between
contexts. Relationships between the findings in the current study
and the set-up of the used complex problem-solving course
were also suggested in the discussion section. Researching the
validity of the systematic in other contexts or fields might
therefore be interesting and might yield other or more relevant
learning categories. Sandars (2009) argues for instance that it
is important for medical professionals to understand their own
personal values and beliefs next to knowledge and skills. These
more personal attributes are reflected in important professional
attitudes, such as empathy, which might be an additional
learning category in the context of medical education. Next to
different learning categories, other domains might emphasise
different generic skills compared to the generic skills found in
our sample. Therefore, exploring challenges in other fields might
provide new insights on generic skills learning in problem-
solving contexts.

The last point for discussion is the practical use of the
systematic. In the current paper, the selection of relevant phrases
and the coding have been done by hand. A helpful improvement
to save time would be to use text analysing software for this in
the future. This, way the sample size can be increased as well,
and more generalised conclusion might be drawn regarding the
output of student’s generic skills learning.

Implications

The current study presented the Generic Skills Learning
Systematic that can be used to evaluate students’ self-
perceived generic skills learning. The systematic takes a broader
perspective on skill learning by including not only students’
progress, but also their changes in attitude, knowledge, and

intentions with reference to generic skills. The systematic
could additionally inspire educational practices in generic skills
development, both regarding the instruction and the assessment
of students. For the instruction, the learning categories proposed
in the systematic could be incorporated in the learning
objectives of courses and programmes, based on the purpose
of the education. For example, when an attitude change is
desirable, focusing on the value would be beneficial. When
students in a preparatory or introduction course are required
to select follow-up courses themselves, the students benefit
more from self-level and intentions objectives. A course focusing
directly on the development of one or more skills, should next
to progress incorporate understanding goals to reflect having
knowledge of the skill. Making these learning goals explicit can
help learners to direct their attention and effort to relevant
activities for reaching these goals, instead of on irrelevant
activities (Morisano et al., 2010). A good educational activity to
help students direct their attention towards the learning goals
is reflection. As reflection is an important and useful strategy
for lifelong learning (Sandars, 2009), skills development (Harvey
et al., 2010), and dealing with ill-defined problems (Kember
et al., 1999; Rogers, 2001; Ramaley, 2014), providing students
with opportunities to practice reflection can, therefore, help
them in their future work as well. Instructing students clearly
using the learning categories terminology could furthermore
help students and educators to use the same concepts to describe
and evaluate learning. Next to improving communication, it
might also result in a reduction of the number of phrases that
were too ambiguous to be coded in this paper.

For the assessment, new directions are needed when dealing
with a large variety of learned generic skills, as presented
in this paper. Skills assessment calls for time, resources, and
expertise, which are often not directly available. Mylopoulos
et al. (2016) emphasise the need to move away from the
more traditional path of testing the performance level of
students in a summative manner. The learning categories
provide possibilities for less traditional assessment methods.
For example, by using reflective questioning to assess students’
self-level or asking students to apply their understanding and
self-level to formulate intentions in a report or conversation.
Combining these different assessment methods and moving
away from solely summative assessment, as is done for instance
with programmatic assessment, would provide students with the
most information about their learning and could in addition
help with monitoring their learning process (Schuwirth and van
der Vleuten, 2011).

To conclude, students in the presented complex problem-
solving course are the creators of their own learning by learning
those generic skills in the ways relevant to themselves. The
proposed systematic in this paper helps with looking beyond a
one-size-fits-all approach and to appreciate students’ differences
in learning. By contributing to the knowledge about generic
skills development and improving the practical use of evaluation
methods, educators can continue improving education to
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prepare students for a complex and changing society. Overall,
the Generic Skills Learning Systematic and findings of this study
are intended to support educators in expanding their perspective
on what learning entails and show the variety in relevant generic
skills for the professionals of the future.
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