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CHAPTER 1 
Introduction

introduction 9

The question of what works in education seems to be under continuous debate. 
Answers vary widely depending on what is perceived as the purpose of education: 
we read about effective teaching methods directed at increasing knowledge, a 
focus on experiences to shape professional skills, or learning based on fun and the 
needs of the individual learner (Schiro, 2012). Of course, it is important that future 
citizens and professionals be properly educated. What such an education entails 
and how we should go about it has captured the attention of philosophers, educa-
tionalists, sociologists, and even statisticians and economists throughout history 
(Robinson & Aronica, 2015). Still, there is an ongoing desire to better align higher 
education with future professions in an effort to keep up with changing societal 
values and the ever evolving needs of the labor market (Frenk et al., 2010). 

Educational theorists such as Fröbel, Montessori, or Rousseau, have warned 
about the dangers of constrictive formal methods, and have advocated that 
schooling should align with children’s natural abilities to explore and learn (Bakker, 
Noordman, & Rietveld- van Wingerden, 2010; Masschelein, 2019). In higher 
education, such alignment may be challenging, as the experiences students have 
had in primary education have affected their learning preferences. On top of that, 
higher education has been tasked to educate future professionals who must keep 
learning in an ever changing society, which is why it is important to emphasize 
lifelong learning in education (Bolhuis, 1996). This raises two questions: first, how 
should higher education align with learning preferences of adults? And second: 
how do we educate for lifelong learning professionals? Self- directed learning 
addresses both questions.

Implementing self- directed learning in higher education makes sense for two 
reasons. First, because most of the learning that adults do outside of formal 
education happens in a similar self- directed manner: formulating a problem or 
deficiency and then finding ways of solving it (Bransen, 2019; Tough, 1971). Think 
about learning how to play the guitar so one can play a piece of music, or learning 
to fix a flat tire so one can repair a bike. Second, self-direction fits well with how 
an adult would learn (Knowles, 1975). The idea is that adults have more autono-
my, intrinsic motivation, and more freedom to make authentic choices than other 
learners such as children (ten Have, 1978). In short, they know what they want to 
learn and how they want to learn it, and have options to act on it.

Self- directed learning is a part of many adult learning theories, originating in 
the work of Houle (1957), and framed as an object of study in the work of Tough 
(1971). Houle argued that adult learners do not benefit from education in the same 
way as young learners, and that adult learners have control over their learning 
because they can educate themselves (Houle, 1957). Tough investigated the 
learning of adults and furthered its conceptualization as a widespread daily activ-
ity independent of an instructor (Tough, 1971). His work instigated an increase of 
research in this field (Merriam, 2001). During this period of initial research on adult 
education, Knowles (1975) used the much quoted definition of self- directed learn-
ing: “a process in which individuals take the initiative, with or without the assistance 
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of others, in diagnosing their learning needs, formulating learning goals, identifying 
human and material resources for learning, choosing and implementing appropri-
ate learning strategies, and evaluating learning outcomes” (Knowles, 1975, p.18). 
As such, self- directed learning aligns well with the learning preferences of adults.

The concept of self- directed learning
Although the definition of self- directed learning may seem straightforward, the 
operationalization of self- directed learning in empirical research varies widely, 
even while many researchers depart from Knowles’ definition. Differences in con-
ceptualization relate to the definition of self- directed learning, its distinction from 
related concepts, and what constitutes as preconditions. First, a review of defi-
nitions used in various studies on self- directed learning found that self- directed 
learning was defined in one study as ‘time spent on self-study on one project’, 
whereas in another project it was defined as ‘the preparedness of a student to 
engage in learning activities defined by himself rather than a teacher’ (Ainoda, 
Onishi, & Yasuda, 2005). It is easy to imagine that these variances may also bring 
about different research outcomes and interpretations. In this thesis, we stay 
close to the definition of Knowles, which means that self- directed learning is not 
necessarily an individual act and concerns the actual student behavior instead of 
preparedness indicators. 

Second, self- directed learning is often used interchangeably with self- regulated 
learning (Loyens, Magda, & Rikers, 2008). Indeed, both terms overlap, for instance 
with respect to learning strategies, and reliance on monitoring and evaluation 
skills (Cosnefroy & Carré, 2014; Pintrich, Smith, Garcia, & McKeachie, 1993). In 
addition, both assume personal characteristics of students such as self- efficacy 
and emotion regulation (Zimmerman, 2008). However, it remains useful to dis-
criminate between the concepts, setting self- directed learning apart because it 
requires students to set their own learning goals over a long period of time, instead 
of focusing on one learning project or situation which is characteristic of self- 
regulated learning (Gandomkar & Sandars, 2018). Self- regulated learning is highly 
dependent on the learning task and can show variety between tasks, whereas 
self- directed learning tells more about a student’s general approach to learning 
itself (Gandomkar & Sandars, 2018).

Third, there is a tradition in self- directed learning research focusing on operation-
alization in terms of self- directed learning readiness. Guglielmino, Guglielmino and 
Jung (1987) developed the idea that students can have certain characteristics 
that render them suitable for starting a program based on self- directed learning 
(Guglielmino, Guglielmino, & Long, 1987). The list of factors associated with the 
development of self- directed learning continues to grow (Lounsbury, Levy, Park, 
Gibson, & smith, 2009). Some argue for the inclusion of personality characteris-
tics, such as responsibility (Stockdale & Brockett, 2011). Most authors agree that 
motivation for learning and confidence or self- efficacy are important indicators 
of self- directed learning readiness. However, there is no consensus on which 
specific characteristics are crucial for the development of self- directed learning 
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(Murad & Varkey, 2008). A consensus may not even be desirable or possible, given 
the cultural differences in the needs of learners regarding development of self- 
directed learning (Frambach, Driessen, Chan, & van der Vleuten, 2012; Sawatsky, 
Ratelle, Bonnes, Egginton, & Beckman, 2017).

Empirical findings on self- directed learning
A growing interest in analyzing the link between self- directed learning and study 
results in higher education started with the purely theoretical hypothesis that self- 
directed learning would increase study results because it is a good fit for adult 
learners (Candy, 1991). However, the relation between self- directed learning and 
study results is not that straightforward (O’Shea, 2003; Tio, Stegmann, Koerts, 
van Os, & Cohen-Schotanus, 2016). One explanation for this, is that the assess-
ments used to generate these study results can vary from one course to overall 
GPA. To make things even more complicated, many studies are cross- sectional, 
making it difficult to establish a causal relation (Murad, Coto-Yglesias, Varkey, 
Prokop, & Murad, 2010). 

The differences in outcomes also pertain to the idea about what education for 
self- directed learning should result in. Higher study results may not be the reason 
to implement self- directed learning. As mentioned above, the need is to educate 
future professionals who can easily adapt to change. A more interesting outcome 
of self- directed learning then, is fostering lifelong learning (Li, Paterniti, Co, & 
West, 2010; Miflin, Campbell, & Price, 2000). Lifelong learning stems from the 
idea that we want to educate professionals for a field that is changing at such a 
high pace that we do not know what skills will be needed in the future. Therefore, 
professionals need to be flexible and adaptive in their future practice. Moreover, 
development of lifelong learning skills helps future doctors with a transfer from 
education to practice, making it even more worthwhile as focus of education 
(Jackson, 2016). The association has been made that students who develop self- 
directed learning will also acquire lifelong learning skills (Hurtubise & Roman, 
2014).

It is often difficult to understand how input relates to outcomes, along with how 
indicators used for measuring outcomes may reach optimal mirroring of the con-
cepts of interest. As a result, studies may measure effectiveness, but struggle to 
understand how to improve practice. Truly knowing what is needed in practice 
requires an understanding of the mechanisms (Pawson & Tilley, 1997). Therefore, 
it is crucial to understand that developing self- directed learning as the prereq-
uisite of making the transfer from an educational setting to a lifelong learning 
professional context requires that students learn in authentic learning situations 
(Bolhuis, 2003; de Bruijn & Leeman, 2011; Goldman, Plack, Roche, Smith, & 
Turley, 2009; Jennings, 2007). This idea lies at the heart of this thesis. Therefore, 
I will now turn to the education context to explore in greater detail what we know 
about the mechanisms of what makes self- directed learning work.
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of self- directed learning then, is fostering lifelong learning (Li, Paterniti, Co, & 
West, 2010; Miflin, Campbell, & Price, 2000). Lifelong learning stems from the 
idea that we want to educate professionals for a field that is changing at such a 
high pace that we do not know what skills will be needed in the future. Therefore, 
professionals need to be flexible and adaptive in their future practice. Moreover, 
development of lifelong learning skills helps future doctors with a transfer from 
education to practice, making it even more worthwhile as focus of education 
(Jackson, 2016). The association has been made that students who develop self- 
directed learning will also acquire lifelong learning skills (Hurtubise & Roman, 
2014).

It is often difficult to understand how input relates to outcomes, along with how 
indicators used for measuring outcomes may reach optimal mirroring of the con-
cepts of interest. As a result, studies may measure effectiveness, but struggle to 
understand how to improve practice. Truly knowing what is needed in practice 
requires an understanding of the mechanisms (Pawson & Tilley, 1997). Therefore, 
it is crucial to understand that developing self- directed learning as the prereq-
uisite of making the transfer from an educational setting to a lifelong learning 
professional context requires that students learn in authentic learning situations 
(Bolhuis, 2003; de Bruijn & Leeman, 2011; Goldman, Plack, Roche, Smith, & 
Turley, 2009; Jennings, 2007). This idea lies at the heart of this thesis. Therefore, 
I will now turn to the education context to explore in greater detail what we know 
about the mechanisms of what makes self- directed learning work.
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of others, in diagnosing their learning needs, formulating learning goals, identifying 
human and material resources for learning, choosing and implementing appropri-
ate learning strategies, and evaluating learning outcomes” (Knowles, 1975, p.18). 
As such, self- directed learning aligns well with the learning preferences of adults.

The concept of self- directed learning
Although the definition of self- directed learning may seem straightforward, the 
operationalization of self- directed learning in empirical research varies widely, 
even while many researchers depart from Knowles’ definition. Differences in con-
ceptualization relate to the definition of self- directed learning, its distinction from 
related concepts, and what constitutes as preconditions. First, a review of defi-
nitions used in various studies on self- directed learning found that self- directed 
learning was defined in one study as ‘time spent on self-study on one project’, 
whereas in another project it was defined as ‘the preparedness of a student to 
engage in learning activities defined by himself rather than a teacher’ (Ainoda, 
Onishi, & Yasuda, 2005). It is easy to imagine that these variances may also bring 
about different research outcomes and interpretations. In this thesis, we stay 
close to the definition of Knowles, which means that self- directed learning is not 
necessarily an individual act and concerns the actual student behavior instead of 
preparedness indicators. 

Second, self- directed learning is often used interchangeably with self- regulated 
learning (Loyens, Magda, & Rikers, 2008). Indeed, both terms overlap, for instance 
with respect to learning strategies, and reliance on monitoring and evaluation 
skills (Cosnefroy & Carré, 2014; Pintrich, Smith, Garcia, & McKeachie, 1993). In 
addition, both assume personal characteristics of students such as self- efficacy 
and emotion regulation (Zimmerman, 2008). However, it remains useful to dis-
criminate between the concepts, setting self- directed learning apart because it 
requires students to set their own learning goals over a long period of time, instead 
of focusing on one learning project or situation which is characteristic of self- 
regulated learning (Gandomkar & Sandars, 2018). Self- regulated learning is highly 
dependent on the learning task and can show variety between tasks, whereas 
self- directed learning tells more about a student’s general approach to learning 
itself (Gandomkar & Sandars, 2018).

Third, there is a tradition in self- directed learning research focusing on operation-
alization in terms of self- directed learning readiness. Guglielmino, Guglielmino and 
Jung (1987) developed the idea that students can have certain characteristics 
that render them suitable for starting a program based on self- directed learning 
(Guglielmino, Guglielmino, & Long, 1987). The list of factors associated with the 
development of self- directed learning continues to grow (Lounsbury, Levy, Park, 
Gibson, & smith, 2009). Some argue for the inclusion of personality characteris-
tics, such as responsibility (Stockdale & Brockett, 2011). Most authors agree that 
motivation for learning and confidence or self- efficacy are important indicators 
of self- directed learning readiness. However, there is no consensus on which 
specific characteristics are crucial for the development of self- directed learning 
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(Murad & Varkey, 2008). A consensus may not even be desirable or possible, given 
the cultural differences in the needs of learners regarding development of self- 
directed learning (Frambach, Driessen, Chan, & van der Vleuten, 2012; Sawatsky, 
Ratelle, Bonnes, Egginton, & Beckman, 2017).

Empirical findings on self- directed learning
A growing interest in analyzing the link between self- directed learning and study 
results in higher education started with the purely theoretical hypothesis that self- 
directed learning would increase study results because it is a good fit for adult 
learners (Candy, 1991). However, the relation between self- directed learning and 
study results is not that straightforward (O’Shea, 2003; Tio, Stegmann, Koerts, 
van Os, & Cohen-Schotanus, 2016). One explanation for this, is that the assess-
ments used to generate these study results can vary from one course to overall 
GPA. To make things even more complicated, many studies are cross- sectional, 
making it difficult to establish a causal relation (Murad, Coto-Yglesias, Varkey, 
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Education context
Although the use of self- directed learning is already widely accepted (Baker, 
2000), there are still some problems regarding researching the mechanisms of 
the development of self- directed learning. Particularly, the interdependency with 
context in self- directed learning development has been overlooked in the past, 
perhaps because self- directed learning has historically been defined as an indi-
vidual characteristic or skill (Candy, 1991). Such a point of view may suggest that 
self- directed learning affects only the individual (Thoutenhoofd & Pirrie, 2015). 
However, several connections between self- directed learning and the educational 
environment are relevant (Levett-Jones, 2005). First, processes involved in self- 
directed learning rely on feedback, which in turn depends on peers and teachers. 
Feedback helps guide the learning process and may increase motivation for self- 
directed learning (Grow, 1994; Regan, 2003; Wang, Li, Pang, Liang, & Su, 2016). 
Second, the way education is organized may play a significant role. For instance, 
students may get frustrated with the problems that arise from curricular reform, 
which could even cause a decline in self- directed learning (Timmins, 2008). Thus, 
in the research presented in this thesis we have tried to discuss the context of 
education, i.e. the characteristics of students, teachers, and the institution, as 
much as possible.

Regarding the education context, what is also known is that an authentic learning 
environment fosters the development of self- directed learning, and implement-
ing a practice based learning method in the curriculum is a way to realize such an 
environment (Strati, 2007; Zaher & Ratnapalan, 2012). Encounters with real world 
practice help students to understand its complexities, which may spark critical 
thinking. Similar trends occur in engineering education, where practice is often 
part of the learning environment (Stewart, 2007a, 2007b). Medical education 
affords learning from practice as well. Difficulties I have mentioned above with 
respect to research into self- directed learning development may have pertained to 
the lack of practice in the investigated curricula as well as a lack of focus on mech-
anisms. In this thesis, I therefore focus on incorporating practice based learning as 
well as the mechanisms of the development of self- directed learning in education.

In all, self- directed learning may align well with the learning preference of adults 
and it may result in lifelong learning professionals, but it seems that the process 
of becoming a self- directed learner is not straightforward. This thesis describes 
the process of self- directed learning development starting at the first encoun-
ter, on the basis of experiments with new didactical formats that were designed 
to foster self- directed learning. The experiments are conducted in the context 
of the revision of the (bio)medical curricula at the Radboud University Medical 
Center, Nijmegen, the Netherlands. Medicine and biomedical sciences are typi-
cal examples of fields that are changing at a rapid pace. Self- directed learning is 
especially called for in medical education, with a need for future professionals who 
are able to cope with rapid changes in their field (Murad & Varkey, 2008). Medical 
education should involve the experience of daily practice in care and science in a 
changing world, so students will develop into flexible and adaptive professionals 
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(Frenk et al., 2010). This has become a central point in education for students of 
(bio-) medical sciences worldwide (Morris, 2019). 

Research aims and questions
The main question of this thesis is: How do medical students develop as self- 
directed learners? To investigate this, we formulated general research questions 
relating to authentic learning environments.

Aim: Monitoring self- directed learning strategies in an authentic learning environ-
ment. We monitor the development of self- directed learning, so as to understand 
whether an authentic learning environment enables students to develop self- 
directed learning. We focus on the outcomes of self- directed learning, because 
we want to know about whether the education method is having an effect at all, 
and in order to keep track of our students and their development. To get insight in 
self- directed learning, we want to understand the learning strategies of the stu-
dents. The research question is:

1. How does self- directed learning develop for students in the context of 
(bio)medical education in terms of learning strategies and study results?

Aim: Understanding the mechanisms of how students start to develop self- 
directed learning in an authentic learning environment. To understand more about 
how students develop self- directed learning, we performed a pilot in the ‘old’ 
curriculum of biomedical sciences. The aim is to understand the changes in terms 
of learning behavior that are brought about by increasing the autonomy of the stu-
dents. The related research question is:

2. How do students develop self- directed learning in a situation with 
increased autonomy?

Aim: Exploring group dynamics in authentic learning environments in relation to 
self- directed learning. In an authentic learning environment, students have to work 
together in teams on a project. We explore how students develop self- directed 
learning in these teams, because this environment allows for the exploration of an 
authentic education environment and group dynamics. The research question is:

3. How do students develop self- directed learning in teamwork?

Finally, we explore self- directed and lifelong learning in an environment which 
might be the most optimal for their development. Since an open education envi-
ronment may be important, along with the influence of group dynamics, we 
hypothesize that a creative environment would be fitting to understand more 
about such mechanisms. The final research question is:

4. How does a creative environment stimulate the development of self- 
directed and lifelong learning?

Context
The new curriculum of Medicine and Biomedical Sciences was founded on the 
principles of practice based learning, self- directed learning and patient centered 
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(Frenk et al., 2010). This has become a central point in education for students of 
(bio-) medical sciences worldwide (Morris, 2019). 
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hypothesize that a creative environment would be fitting to understand more 
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The new curriculum of Medicine and Biomedical Sciences was founded on the 
principles of practice based learning, self- directed learning and patient centered 
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care (Koksma & Meskó, 2014; Vijn, Kremer, & Koksma, 2018). Practice based 
learning means that students work in authentic learning environments, on real 
problems, or in real world situations. This will encourage self- directed learning 
and motivation. Patient centered care is another important pillar, meaning, among 
other things, seeing the person in their broader social context, having a view of 
the patient as a person instead of medicalizing them, and having empathy for 
them (Todres, Galvin, & Holloway, 2009). From this perspective, it is important for 
students to get in touch with their patients at an earlier stage of their education. 
Based on this practice, they could be inspired to collect questions that they felt 
they needed to answer. Coming back to a self- directed learning environment, the 
students would have the room and guidance to help them answer the questions 
they gathered. Working on this in projects, students get the opportunity to easily 
apply their knowledge to other issues in the medical field. Methodological skills 
are developed alongside these projects, to help students answer their questions. 

The set-up of their education therefore had to change as well. There are no 
separate blocks of classes anymore, which had always been the basis of daily 
schedules for teachers and students of the medical faculty. Instead, students 
learn along integrated learning lines, which shows that the knowledge they gather 
is not easily distinguishable in parts, but interrelated. Which in turn means that 
certain parts of the old curriculum needed only alteration and some small addi-
tions, whereas other parts needed to be constructed from the ground up. Table 1 
and 2 below show the differences in the structures of the old and new curriculum. 

In the new curriculum, the academic year is divided into quartiles, at the end of 
which students are assessed about what they have learned in that period of ten 
weeks. The learning lines vary in size, with Mechanisms of health and disease 
being the largest (20 ECTS). This line concerns knowledge about various functions 
and malfunctions of the human body. The next learning line is Projects (9 ECTS), 
which consists of the Innovation project in the first year. In this project, which will 
be discussed in more detail in Chapter 2, the students had to develop an innova-
tive approach to deal with a problem in healthcare. They decide themselves what 
they will work on and have to connect to patients and a company in the medical 
field for information and development of the innovation.

Old curriculum

Weeks 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Block 1 2 3 4 5 6 7 8 9 10

New curriculum

Quartile Q1 Q2 Q3 Q4

Trajectory Mechanisms of health and disease

Projects

Context, science and innovation

Research (Biomedical sciences)/ Practice and principles of medicine (Medicine)

Professional development

Table 1. Illustration of the old and new curriculum of the Radboud medical faculty. 
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Context, science and innovation (5 ECTS) is the line that focuses on methodology 
and society. Research (10 ECTS) is the line for students of biomedical sciences and 
focuses mostly on statistical skills and deeper methodological skills. Practice and 
principles of medicine (8 ECTS) is for students of medicine and focuses on com-
munication skills and other professional skills for doctors. Professionalism (4 ECTS) 
is the line where students receive coaching about their learning trajectory and 
practice with teamwork and other ‘soft skills’ necessary for their profession. Finally, 
patient contact (2 ECTS) is the learning line in which students meet patients. One 
example is a course where students follow a patient throughout the year and start 
to learn more about the patient him/herself, their disease, their context of care, 
and their network of family and friends. As such, the new curriculum entailed a 
drastic change in educational organization, but also required an attitude change 
from educators and policy makers.

Thesis outline
The research in this thesis has taken place alongside a process of curriculum 
change. The chapters are structured following the course of this change, as out-
lined in Figure 1. Following a curriculum change is essentially a form of learning 
itself (Thomas, 2006). With the projects in this thesis, we have evaluated and 
monitored change to find out more about the underlying mechanisms. We strive 
towards having the lessons learned implemented in the next stages of the curric-
ulum change, and having a place in this process for monitoring and evaluation. As 
such, this thesis is part of an ongoing cycle of evaluation and learning, what Argyris 
would call a double-loop learning process (Fulmer & Keys, 1998). 
       

Chapter 1:
monitoring

Chapter 2: pilot

Curriculum <2015 Curriculum >2015

Chapter 3:
evaluation

Chapter 4: pilot

CURRICULUM CHANGE

Figure 1. Outline of the thesis in terms of curriculum change.

The next chapters will show the journey we have made to better understand the 
mechanisms in a change toward education that is built on self- directed learning 
principles. In Chapter 2, we monitor the new curriculum in terms of learning strat-
egies in relation to the grades of students. In the third chapter we hone in on the 
mechanisms of a change toward a new educational method. The fourth chapter 
demonstrates how development of self- directed learning works when students 
collaborate in groups, in an authentic learning environment. To understand more 
about how self- directed learning can help professional development, in the final 
empirical study we focus on professional development using an arts-based edu-
cation method. The final chapter discusses the central themes and helps to point 
to directions for future research and practice.
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Abstract
To foster lifelong learning skills we need new didactic approaches with aligned 
assessment methods. Therefore, we investigated whether the outcomes of a 
project assignment show a different relation to learning strategies than a longitu-
dinal knowledge-based assessment. We studied learning strategies of first year 
students of medicine and biomedical sciences (n=248) and performed hierarchi-
cal regression analyses for the learning strategies and grades of the longitudinal 
knowledge based test and project assignment. Scores of students, measured 
with the Motivated Strategies for Learning Questionnaire (Likert scale 1-7), were 
relatively low for Critical thinking (3.53), compared to Rehearsal (4.40), Elaboration 
(4.82), Organisation (4.69) and Metacognitive self- regulation (4.33). Knowledge 
based tests showed a significant relation to Elaboration (p<0.01). For the project 
based assessment we did not find a significant relation to any learning strategy 
(p=0.074). Explained variance of the grades was low for all learning strategies 
(R2<0.043). Different types of assessment did not discriminate between students 
with high or low scores on learning strategies associated with lifelong learning. An 
explanation is that the curriculum is not aligned with assessment, or students do 
not benefit in terms of grades. We conclude that, if assessment is to drive lifelong 
learning skills, this is not self-evident.
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Introduction
The fields of medicine and science change continuously and rapidly. This means 
that it is important for doctors and other (bio-)medical professionals to cope with 
ongoing changes (Frenk et al. 2010). In order to do so, professionals in the medi-
cal field are encouraged to develop lifelong learning. This is based on the idea that 
ongoing critical reflection will help the medical professional of the future to cope 
with problems we cannot yet foresee. Thus, lifelong learning is seen as a critically 
important professional competency in this field (Wojtczak 2002; Li et al. 2010). 
Lifelong learning is associated with deep learning strategies like elaboration and 
critical thinking, and self-regulatory capacities (Candy 1991; Kirby et al. 2010; 
O’Sullivan et al. 2012). Obviously, one could already start at the undergraduate lev-
el to foster relevant deep learning and self-regulatory strategies. Understanding 
this, many institutions for medical education currently redesign their educational 
program accordingly (Miflin, Campbell, and Price 2000; Lim 2012). 

A lifelong learning curriculum enables students to accumulate knowledge, discuss 
this knowledge and reflect on it, and adjust learning strategies on the basis of new 
insights. To make such learning possible, there are some prerequisites to the edu-
cation environment. First, the curriculum should give students genuine practice 
bases to learn from (Brigley et al. 1997). Second, habits of inquiry are important for 
reflection on oneself and medical practice, which will lead to an increased quality 
of medical practice (Westin, Sundler, and Berglund 2015). The best place to learn 
inquiry skills is in a community of practitioners that demonstrate them habitually 
(Irby 2011). On top of that, stimulating lifelong learning necessitates permission of 
a certain degree of self-direction. In this way, it is assumed, students will more nat-
urally adopt skills like self-reflection, critical thinking, and elaboration (Candy 1991; 
Garrison 1997; Bolhuis 2003; Blom and Severiens 2008). 

To develop such a curriculum, one should take care to align new education methods 
with assessment methods. After all, student perceptions and performance on an 
assessment may influence their learning strategies (Nicol and Macfarlane-Dick 
2006). There is a difference in the degree to which learning behavior relates to 
assessment, as some assessment methods are better at predicting future clinical 
performance than others, especially when they explicitly focus on clinical reasoning 
behavior (Wilkinson and Frampton 2004). Reasoning along these lines, one would 
look for assessment methods that stimulate learning strategies such as elaboration 
and critical thinking. We assume that a relation exists between performance on 
different types of assessment (focused on knowledge retention, or lifelong learn-
ing skills) and learning strategies, and that students adjust their learning strategies 
accordingly. 

The Motivated Strategies for Learning Questionnaire (MSLQ) is widely used to 
assess motivation and learning strategies, including those that are associated with 
lifelong learning skills: elaboration, critical thinking, and metacognitive self- 
regulation (Pintrich et al. 1993; Duncan and McKeachie 2005). We already know 
that students show better motivation and study results when they participate in a 
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curriculum focused on lifelong learning (O’Shea 2003; McMillan et al. 2007; Murad 
et al. 2010; Vliet, Winnips, and Brouwer 2015). However, the effects of learning 
strategies may differ as studies show inconsistent results. For instance, Pizzimenti 
and Axelson (2015) show a positive relation between elaboration, critical thinking 
and grade point average (GPA), whereas others imply that metacognitive self- 
regulation is a better predictor of study success (Kassab et al. 2015), or even find 
a negative association with performance (Stegers-Jager, Cohen-Schotanus, and 
Themmen 2012). 

One possible explanation for these differences may be that most of this research on 
MSLQ-defined learning strategies and lifelong learning is focused on GPA scores. 
The problem with outcomes such as GPA or course grades is that they are often 
based on assessment of knowledge only. However, if students are still required 
to take standardized knowledge tests, they might not benefit from adapting new 
learning strategies like critical thinking (Shumway and Harden 2003; Rear 2019). In 
that case, better test results may actually be achieved by learning strategies such 
as rehearsal, and students will keep on using these. Therefore, we should not only 
assess whether students have good study results and GPA scores based on knowl-
edge assessment in general, but also whether the assessment aligns with what we 
ask of students and what they learn (Palmer and Devitt 2007). Some studies indeed 
assess skills and attitude specifically as outcomes of a curriculum that educates for 
lifelong learning, but these have led to heterogeneous results, too (Loyens, Magda, 
and Rikers 2008; Lounsbury et al. 2009). 

Projects are considered to promote deep learning strategies, as they are com-
monly less focused on knowledge retention and leave more room for students to 
define and develop the project themselves. Moreover, they are considered to be 
appropriate assessment methods for evaluating deep learning strategies. However, 
surprisingly few studies target the relation between new forms of assessment and 
learning strategies. One study shows a positive relation between self- regulated 
learning ability and e-portfolio achievement (Cheng and Chau 2013). Other studies 
show no relation between deep learning strategies and case-based examination 
(Turan and Konan 2012), or short essay questions (Reid, Duvall, and Evans 2007). 
As for now, it is not clear what kind of assessment method fits with each respective 
learning strategy. Intuitions about which assessment methods will work, and why, 
need more scrutiny and sophistication, since multiple choice tests can in some 
circumstances assess deep learning strategies, or project reports can fail to do so 
(Williams 2006; Hift 2014). Therefore, we test the hypothesis that deep learning 
strategies are identified better by project based assessment compared to knowl-
edge based assessment.

Understanding the relation between learning strategies and assessment formats 
is critically important for understanding the mechanisms and effectiveness of a 
curriculum that intends to foster lifelong learning. Therefore, we aim to study this 
relation, and offer some putative explanations. The research question we address 
in the present paper is: what is the relation between MSLQ-defined learning 
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and grade point average (GPA), whereas others imply that metacognitive self- 
regulation is a better predictor of study success (Kassab et al. 2015), or even find 
a negative association with performance (Stegers-Jager, Cohen-Schotanus, and 
Themmen 2012). 

One possible explanation for these differences may be that most of this research on 
MSLQ-defined learning strategies and lifelong learning is focused on GPA scores. 
The problem with outcomes such as GPA or course grades is that they are often 
based on assessment of knowledge only. However, if students are still required 
to take standardized knowledge tests, they might not benefit from adapting new 
learning strategies like critical thinking (Shumway and Harden 2003; Rear 2019). In 
that case, better test results may actually be achieved by learning strategies such 
as rehearsal, and students will keep on using these. Therefore, we should not only 
assess whether students have good study results and GPA scores based on knowl-
edge assessment in general, but also whether the assessment aligns with what we 
ask of students and what they learn (Palmer and Devitt 2007). Some studies indeed 
assess skills and attitude specifically as outcomes of a curriculum that educates for 
lifelong learning, but these have led to heterogeneous results, too (Loyens, Magda, 
and Rikers 2008; Lounsbury et al. 2009). 

Projects are considered to promote deep learning strategies, as they are com-
monly less focused on knowledge retention and leave more room for students to 
define and develop the project themselves. Moreover, they are considered to be 
appropriate assessment methods for evaluating deep learning strategies. However, 
surprisingly few studies target the relation between new forms of assessment and 
learning strategies. One study shows a positive relation between self- regulated 
learning ability and e-portfolio achievement (Cheng and Chau 2013). Other studies 
show no relation between deep learning strategies and case-based examination 
(Turan and Konan 2012), or short essay questions (Reid, Duvall, and Evans 2007). 
As for now, it is not clear what kind of assessment method fits with each respective 
learning strategy. Intuitions about which assessment methods will work, and why, 
need more scrutiny and sophistication, since multiple choice tests can in some 
circumstances assess deep learning strategies, or project reports can fail to do so 
(Williams 2006; Hift 2014). Therefore, we test the hypothesis that deep learning 
strategies are identified better by project based assessment compared to knowl-
edge based assessment.

Understanding the relation between learning strategies and assessment formats 
is critically important for understanding the mechanisms and effectiveness of a 
curriculum that intends to foster lifelong learning. Therefore, we aim to study this 
relation, and offer some putative explanations. The research question we address 
in the present paper is: what is the relation between MSLQ-defined learning 
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Introduction
The fields of medicine and science change continuously and rapidly. This means 
that it is important for doctors and other (bio-)medical professionals to cope with 
ongoing changes (Frenk et al. 2010). In order to do so, professionals in the medi-
cal field are encouraged to develop lifelong learning. This is based on the idea that 
ongoing critical reflection will help the medical professional of the future to cope 
with problems we cannot yet foresee. Thus, lifelong learning is seen as a critically 
important professional competency in this field (Wojtczak 2002; Li et al. 2010). 
Lifelong learning is associated with deep learning strategies like elaboration and 
critical thinking, and self-regulatory capacities (Candy 1991; Kirby et al. 2010; 
O’Sullivan et al. 2012). Obviously, one could already start at the undergraduate lev-
el to foster relevant deep learning and self-regulatory strategies. Understanding 
this, many institutions for medical education currently redesign their educational 
program accordingly (Miflin, Campbell, and Price 2000; Lim 2012). 

A lifelong learning curriculum enables students to accumulate knowledge, discuss 
this knowledge and reflect on it, and adjust learning strategies on the basis of new 
insights. To make such learning possible, there are some prerequisites to the edu-
cation environment. First, the curriculum should give students genuine practice 
bases to learn from (Brigley et al. 1997). Second, habits of inquiry are important for 
reflection on oneself and medical practice, which will lead to an increased quality 
of medical practice (Westin, Sundler, and Berglund 2015). The best place to learn 
inquiry skills is in a community of practitioners that demonstrate them habitually 
(Irby 2011). On top of that, stimulating lifelong learning necessitates permission of 
a certain degree of self-direction. In this way, it is assumed, students will more nat-
urally adopt skills like self-reflection, critical thinking, and elaboration (Candy 1991; 
Garrison 1997; Bolhuis 2003; Blom and Severiens 2008). 

To develop such a curriculum, one should take care to align new education methods 
with assessment methods. After all, student perceptions and performance on an 
assessment may influence their learning strategies (Nicol and Macfarlane-Dick 
2006). There is a difference in the degree to which learning behavior relates to 
assessment, as some assessment methods are better at predicting future clinical 
performance than others, especially when they explicitly focus on clinical reasoning 
behavior (Wilkinson and Frampton 2004). Reasoning along these lines, one would 
look for assessment methods that stimulate learning strategies such as elaboration 
and critical thinking. We assume that a relation exists between performance on 
different types of assessment (focused on knowledge retention, or lifelong learn-
ing skills) and learning strategies, and that students adjust their learning strategies 
accordingly. 

The Motivated Strategies for Learning Questionnaire (MSLQ) is widely used to 
assess motivation and learning strategies, including those that are associated with 
lifelong learning skills: elaboration, critical thinking, and metacognitive self- 
regulation (Pintrich et al. 1993; Duncan and McKeachie 2005). We already know 
that students show better motivation and study results when they participate in a 
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strategies and assessment formats targeted at: knowledge acquisition or lifelong 
learning skills?

Methods
Participants

A new undergraduate medical and biomedical science curriculum of the 
Radboudumc in Nijmegen, the Netherlands, started in September 2015. At the 
end of the first semester, in January 2016, all 460 first year students were asked 
to participate in this study. Of these students, 334 (72,6%) studied medical 
sciences, 126 (27,4%) studied biomedical sciences, 314 (68,3%) were female, 
and 146 (31,7%) were male.

Material
The Motivated Strategies for Learning Questionnaire (MSLQ) was used to assess 
learning strategies among our student population (Pintrich et al. 1993). Other 
questionnaires to assess learning strategies that encompass lifelong learning 
skills were available, such as the LASSI (Olaussen and Braten 2010), SDLRS 
(Guglielmino and Hillard 2007), PRO-SDL (Stockdale and Brockett 2011) and 
SDLRSNE (Fisher, King, and Tague 2001), but we used the MSLQ because it 
enquires into current use of learning strategies more directly. The MSLQ meas-
ures nine learning strategies, of which we used the following five in this study: 
Rehearsal, Organisation, Elaboration, Critical thinking, and Metacognitive self- 
regulation. We considered the three learning strategies Elaboration, Critical 
thinking, and Metacognitive self- regulation as characteristic indicators of lifelong 
learning skills (Blom and Severiens 2008). However, this should not be taken to 
mean that the other learning strategies are less important, or should be viewed as 
inhibiting lifelong learning (Candy 1991; Pintrich et al. 1993). The MSLQ is com-
prised of a seven-point Likert scale (1-7), on which students indicate the extent 
to which they (dis-)agree with 81 statements. Next to the five learning strategies 
we used in this study, the MSLQ measures four more learning strategies and six 
motivation strategies (see Supplementary material for example items of the ques-
tionnaire). The questionnaire was provided in English, its original language. Dutch 
students are familiar with English, since much of the learning materials used in the 
curriculum is in English as well.

Context
The new curriculum of the Radboudumc incorporates self- directed and practice- 
based learning to promote the development of lifelong learning. Self- directed 
learning translates into learning methods that incorporate setting learning goals, 
devising a learning plan, and reflecting on the learning process (Knowles 1975). 
Practice- based learning means that students use experiences from practice 
such as contacts with doctors or patients, to formulate problems that they would 
like to solve (Wilson 2012). This translates into a curriculum with patient contact, 
lectures, working groups, and self-study assignments. The student can choose 
to follow certain extra courses or use specific education forms as the student 
believes is necessary for his or her learning program. 
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The new curriculum started in 2015, and during the first two years the curriculum 
is similar for both medicine and biomedical sciences students. Self- directed learn-
ing allows students to set their own learning goals to some extent, but main goals 
for the overall curriculum and specific goals for courses remain predefined. The 
curriculum is built up by different educational tracks, for instance ‘Mechanisms 
of health and disease’ and ‘Projects’, which are two large tracks of 24 and 9 
ECTS (European Credit Transfer System; study points) respectively. ‘Professional 
development’ and ‘Context, science and innovation’ are smaller (4 and 5 ECTS, 
respectively). All tracks run throughout one year and consist of different small 
courses or modules. See Table 1 for an overview of the curriculum.

The self- directed and practice- based learning environment is most prominent 
in the module ‘Projects’, which encompasses the Innovation Project. First year 
students need to define a problem in the field of medicine or biomedical science 
and try to think of an innovative solution to this problem. They collaborate with real 
world partners, perform a context analysis based on stakeholder interviews and 
try to realize part of their innovative idea. The substantial size and duration (eight 
months) of the Innovation Project makes it a suitable environment to investigate 
our main research question. 

Quartile Q1 Q2 Q3 Q4

Week 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40

Semester 1 2

Track Mechanisms of health and disease

Projects

Context, science and innovation

Research (Biomedical sciences)/ Practice and principles of medicine (Medicine)

Professional development

Patient contact

Table 1. Timeline of academic year, including division in quartiles, semester and summary of the tracks.

To complete the Innovation Project, students need to use self- directed learning 
strategies: they need to set learning goals, reflect on their knowledge, and think 
critically about what they need to do. Students employ a human centered, design 
thinking method that is quite new to medical education (van de Grift and Kroeze 
2016; Badwan et al. 2017). Examples of innovations that students developed are 
a virtual reality experience of an operation room to reduce pre-operative patient 
anxiety and a system for Parkinson patients to help them roll over in bed during 
the night. 

The track ‘Mechanisms of health and disease’ comprises the largest part of 
the curriculum (24 ECTS). The assessment of this track consists of longitudinal 
knowledge tests. Each of these longitudinal tests consists of 80 multiple choice 
questions. Its longitudinal character is reflected in testing for currently relevant 
knowledge, as well as knowledge that was taught before the period in which the 
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The new curriculum started in 2015, and during the first two years the curriculum 
is similar for both medicine and biomedical sciences students. Self- directed learn-
ing allows students to set their own learning goals to some extent, but main goals 
for the overall curriculum and specific goals for courses remain predefined. The 
curriculum is built up by different educational tracks, for instance ‘Mechanisms 
of health and disease’ and ‘Projects’, which are two large tracks of 24 and 9 
ECTS (European Credit Transfer System; study points) respectively. ‘Professional 
development’ and ‘Context, science and innovation’ are smaller (4 and 5 ECTS, 
respectively). All tracks run throughout one year and consist of different small 
courses or modules. See Table 1 for an overview of the curriculum.

The self- directed and practice- based learning environment is most prominent 
in the module ‘Projects’, which encompasses the Innovation Project. First year 
students need to define a problem in the field of medicine or biomedical science 
and try to think of an innovative solution to this problem. They collaborate with real 
world partners, perform a context analysis based on stakeholder interviews and 
try to realize part of their innovative idea. The substantial size and duration (eight 
months) of the Innovation Project makes it a suitable environment to investigate 
our main research question. 

Quartile Q1 Q2 Q3 Q4

Week 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40

Semester 1 2

Track Mechanisms of health and disease

Projects

Context, science and innovation

Research (Biomedical sciences)/ Practice and principles of medicine (Medicine)

Professional development

Patient contact

Table 1. Timeline of academic year, including division in quartiles, semester and summary of the tracks.

To complete the Innovation Project, students need to use self- directed learning 
strategies: they need to set learning goals, reflect on their knowledge, and think 
critically about what they need to do. Students employ a human centered, design 
thinking method that is quite new to medical education (van de Grift and Kroeze 
2016; Badwan et al. 2017). Examples of innovations that students developed are 
a virtual reality experience of an operation room to reduce pre-operative patient 
anxiety and a system for Parkinson patients to help them roll over in bed during 
the night. 

The track ‘Mechanisms of health and disease’ comprises the largest part of 
the curriculum (24 ECTS). The assessment of this track consists of longitudinal 
knowledge tests. Each of these longitudinal tests consists of 80 multiple choice 
questions. Its longitudinal character is reflected in testing for currently relevant 
knowledge, as well as knowledge that was taught before the period in which the 
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test takes place. That is, 20-50 questions are about knowledge the students 
acquired from the start of the first semester, and 30-60 questions are about 
knowledge the students acquired over the more recent period of ten weeks 
preceding the test. As such, this assessment method provides students with 
insight in both their current knowledge as well as their knowledge development.

Procedure
The study results used for this research project are the grades for the Innovation 
Project, and the grades for the longitudinal knowledge tests of the track 
‘Mechanisms of health and disease’. Students completed the longitudinal test four 
times per semester, so eight times in total during the academic year which runs 
from September to July. All first semester tests took place before the students 
filled out the MSLQ questionnaire, and second semester tests took place after 
administering the questionnaire (see Table 2). 

Two grades were given for the Innovation Project; for a group project report and an 
individual reflection at the end of the year. The final grade consisted of the mean of 
these two grades. The group report reflected the process and results of a period 
of eight months in which students came up with a relevant medical problem and 
a fitting innovative solution. In the individual reflection essay, students reflected 
on the group process, their personal effectiveness, and their individual learning. 
An example question of the longitudinal test and the text of the Innovation Project 
assignment are listed in the Supplementary material. A rubric was used to assess 
the Innovation Project report, which was also available to the students. This rubric 
is listed in the Supplementary material as well.

Quartile Q1 Q2 Q3 Q4

Week 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40

Semester 1 2

Longitudinal test X X X X X X X X

Innovation Project X X

MSLQ X

Table 2. Timeline of academic year. Moments (X) that students take the longitudinal test, hand in the 
Innovation Project report and fill out the MSLQ.

Next to all this, students visit weekly coaching groups (in the track ‘Professionalism’) 
to reflect on their development and check whether they are still on the right track. 
The coaching groups also comprise assignments based on which the students 
receive study credit points. One assignment that the students had to complete  
for the coaching groups is filling out the MSLQ. When the students finished the 
questionnaire, they could see their own score and use that to reflect on their learn-
ing process. 

Before filling in the MSLQ, students received information about the research pro-
ject. Informed consent was obtained for the use of the results of the questionnaire 
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and study results of the Innovation Project and the longitudinal knowledge 
tests. This study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO-ERB), file number 604.

Statistical analyses
The distribution of students’ scores on Rehearsal, Elaboration, Organisation, 
Critical thinking, and Metacognitive self- regulation was assessed. The MSLQ does 
not have predefined cut-off scores, so a comparison to the overall mean score pro-
vides insight in the trends of scores. To gain more insight in this trend, the scores 
on learning strategy scales were compared to the mean scores of students of 10 
other studies in comparable groups (Pintrich et al. 1993; Dahl, Bals, and Turi 2005; 
Turan and Konan 2012; Mazumder 2014; Kassab et al. 2015; Pizzimenti and 
Axelson 2015; Van Nguyen et al. 2015; Bruso and Stefaniak 2016; Hamid 2016).

A hierarchical multiple regression analysis was performed to investigate which 
learning strategies relate to a better performance on both the longitudinal 
knowledge tests and the Innovation Project. For the Innovation Project we used 
the combined grade of the group project report and individual reflection of the 
Innovation Project (test score 1), and for the longitudinal tests we used the average 
grades of the longitudinal tests of semester 1 (test score 2) and semester 2 (test 
score 3). These grades were used to calculate three separate regression analyses, 
with the three test scores as dependent variables, and the five mean scores of the 
learning strategy scales as independent variables.

To get a more detailed understanding of the potential difference in learning strat-
egies between students that score high on the longitudinal tests and the students 
that score high on the Innovation Project, we calculated subsequent univariate 
regression indices for those relations that turned out to be significant in the first, 
multivariate regression model.

Type of study and gender were considered as co-variables. Study and gender 
might be of importance in this study, since the study population has around 30% 
male students and around 30% biomedical sciences students. T-tests were con-
ducted to determine differences between men and women, and between students 
of medicine and biomedical sciences. In subsequent regression analysis, the influ-
ence of these differences on study results was considered.

Results
Description of population

A total of 248 out of 460 students (53.9%) participated in the study. Of these 
first-year students, 169 (68.1%) women and 79 (31.9%) men participated. Within 
this group, 188 (75.8%) were medical students and 60 (24.2%) were students of 
biomedical sciences. The mean age of the first-year participants is 18.7 years, with 
a range of 18 to 26 years. These data indicate that the study population is compa-
rable to the general student population of Radboudumc students. See Table 3 for 
an overview.
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and study results of the Innovation Project and the longitudinal knowledge 
tests. This study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO-ERB), file number 604.
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not have predefined cut-off scores, so a comparison to the overall mean score pro-
vides insight in the trends of scores. To gain more insight in this trend, the scores 
on learning strategy scales were compared to the mean scores of students of 10 
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Turan and Konan 2012; Mazumder 2014; Kassab et al. 2015; Pizzimenti and 
Axelson 2015; Van Nguyen et al. 2015; Bruso and Stefaniak 2016; Hamid 2016).

A hierarchical multiple regression analysis was performed to investigate which 
learning strategies relate to a better performance on both the longitudinal 
knowledge tests and the Innovation Project. For the Innovation Project we used 
the combined grade of the group project report and individual reflection of the 
Innovation Project (test score 1), and for the longitudinal tests we used the average 
grades of the longitudinal tests of semester 1 (test score 2) and semester 2 (test 
score 3). These grades were used to calculate three separate regression analyses, 
with the three test scores as dependent variables, and the five mean scores of the 
learning strategy scales as independent variables.

To get a more detailed understanding of the potential difference in learning strat-
egies between students that score high on the longitudinal tests and the students 
that score high on the Innovation Project, we calculated subsequent univariate 
regression indices for those relations that turned out to be significant in the first, 
multivariate regression model.

Type of study and gender were considered as co-variables. Study and gender 
might be of importance in this study, since the study population has around 30% 
male students and around 30% biomedical sciences students. T-tests were con-
ducted to determine differences between men and women, and between students 
of medicine and biomedical sciences. In subsequent regression analysis, the influ-
ence of these differences on study results was considered.

Results
Description of population

A total of 248 out of 460 students (53.9%) participated in the study. Of these 
first-year students, 169 (68.1%) women and 79 (31.9%) men participated. Within 
this group, 188 (75.8%) were medical students and 60 (24.2%) were students of 
biomedical sciences. The mean age of the first-year participants is 18.7 years, with 
a range of 18 to 26 years. These data indicate that the study population is compa-
rable to the general student population of Radboudumc students. See Table 3 for 
an overview.
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The study results used for this research project are the grades for the Innovation 
Project, and the grades for the longitudinal knowledge tests of the track 
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times per semester, so eight times in total during the academic year which runs 
from September to July. All first semester tests took place before the students 
filled out the MSLQ questionnaire, and second semester tests took place after 
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Two grades were given for the Innovation Project; for a group project report and an 
individual reflection at the end of the year. The final grade consisted of the mean of 
these two grades. The group report reflected the process and results of a period 
of eight months in which students came up with a relevant medical problem and 
a fitting innovative solution. In the individual reflection essay, students reflected 
on the group process, their personal effectiveness, and their individual learning. 
An example question of the longitudinal test and the text of the Innovation Project 
assignment are listed in the Supplementary material. A rubric was used to assess 
the Innovation Project report, which was also available to the students. This rubric 
is listed in the Supplementary material as well.
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The coaching groups also comprise assignments based on which the students 
receive study credit points. One assignment that the students had to complete  
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ing process. 

Before filling in the MSLQ, students received information about the research pro-
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and study results of the Innovation Project and the longitudinal knowledge 
tests. This study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO-ERB), file number 604.
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not have predefined cut-off scores, so a comparison to the overall mean score pro-
vides insight in the trends of scores. To gain more insight in this trend, the scores 
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knowledge tests and the Innovation Project. For the Innovation Project we used 
the combined grade of the group project report and individual reflection of the 
Innovation Project (test score 1), and for the longitudinal tests we used the average 
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score 3). These grades were used to calculate three separate regression analyses, 
with the three test scores as dependent variables, and the five mean scores of the 
learning strategy scales as independent variables.

To get a more detailed understanding of the potential difference in learning strat-
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that score high on the Innovation Project, we calculated subsequent univariate 
regression indices for those relations that turned out to be significant in the first, 
multivariate regression model.

Type of study and gender were considered as co-variables. Study and gender 
might be of importance in this study, since the study population has around 30% 
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ducted to determine differences between men and women, and between students 
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ence of these differences on study results was considered.
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and study results of the Innovation Project and the longitudinal knowledge 
tests. This study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO-ERB), file number 604.
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Turan and Konan 2012; Mazumder 2014; Kassab et al. 2015; Pizzimenti and 
Axelson 2015; Van Nguyen et al. 2015; Bruso and Stefaniak 2016; Hamid 2016).

A hierarchical multiple regression analysis was performed to investigate which 
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knowledge tests and the Innovation Project. For the Innovation Project we used 
the combined grade of the group project report and individual reflection of the 
Innovation Project (test score 1), and for the longitudinal tests we used the average 
grades of the longitudinal tests of semester 1 (test score 2) and semester 2 (test 
score 3). These grades were used to calculate three separate regression analyses, 
with the three test scores as dependent variables, and the five mean scores of the 
learning strategy scales as independent variables.

To get a more detailed understanding of the potential difference in learning strat-
egies between students that score high on the longitudinal tests and the students 
that score high on the Innovation Project, we calculated subsequent univariate 
regression indices for those relations that turned out to be significant in the first, 
multivariate regression model.

Type of study and gender were considered as co-variables. Study and gender 
might be of importance in this study, since the study population has around 30% 
male students and around 30% biomedical sciences students. T-tests were con-
ducted to determine differences between men and women, and between students 
of medicine and biomedical sciences. In subsequent regression analysis, the influ-
ence of these differences on study results was considered.

Results
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A total of 248 out of 460 students (53.9%) participated in the study. Of these 
first-year students, 169 (68.1%) women and 79 (31.9%) men participated. Within 
this group, 188 (75.8%) were medical students and 60 (24.2%) were students of 
biomedical sciences. The mean age of the first-year participants is 18.7 years, with 
a range of 18 to 26 years. These data indicate that the study population is compa-
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an overview.
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Gender N (percentage) Study N (percentage)

Female 169 (68,1%) Medical Sciences 188 (75,8%)

Male 79 (31,9%) Biomedical Sciences 60 (24,2%)

Table 3. Descriptive data on gender and type of study in the study population.

Boxplots for the learning strategy scales of the Motivated Strategies for Learning 
Questionnaire for our student population are shown in Figure 1. Students’ mean 
scores are 4.40 for Rehearsal, 4.82 for Elaboration, 4.69 for Organisation, 4.33 
for Metacognitive self- regulation, and 3.53 for Critical thinking. 
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Figure 1. Boxplots of Radboudumc students’ scores on MSLQ learning strategy scales: Rehearsal (median 
= 4.25, IQR = 1.50); Organisation (median = 4.75, IQR = 1.50); Elaboration (median = 4.83, IQR = 1.33); 
Metacognitive self- regulation (median = 4.33, IQR = 0.92); Critical thinking (median = 3.60, IQR = 1.20).

Comparison to other study populations
We compared the learning strategy scales of the MSLQ for our own students with 
other studies that used the MSLQ. We selected studies on 10 other student pop-
ulations that also reported MSLQ mean scores (Pintrich et al. 1993; Dahl, Bals, 
and Turi 2005; Turan and Konan 2012; Mazumder 2014; Kassab et al. 2015; 
Pizzimenti and Axelson 2015; Van Nguyen et al. 2015; Bruso and Stefaniak 2016; 
Hamid 2016). Data of these studies came from students of various backgrounds 
in the Netherlands, Norway, USA, Bangladesh, Vietnam, South Africa, Bahrain and 
Turkey. The mean MSLQ scores for these populations and the Radboudumc pop-
ulation are shown in Figure 2. Radboudumc students score similar compared to 
other countries on almost all learning strategies, except Critical thinking. We could 
not calculate significance values, but found that Radboudumc students score 
18% lower on Critical thinking.

how to encourage a lifelong learner? 29

pe
rc

en
ta

ge

average
2016 Radboudumc

rehearsal

110

100

90

80

70

60

50

0
elaborationorganisation critical 

thinking
metacognitive 
self- regulation

Figure 2. Comparison of mean scores on MSLQ learning strategy scales between other studies and the 
Radboudumc 2016 first-year students in percentages. For Rehearsal, these scores are 4.37 and 4.40, respec-
tively; for Elaboration 4.82 and 4.81; for Organisation 4.56 and 4.69; for Metacognitive self- regulation 4.44 
and 4.33; and for Critical thinking 4.18 and 3.53.

Relation between learning strategies and study results
To analyze the relation between learning strategies and study results, we per-
formed three multivariate regression analyses (Table 4). These analyses show a 
high effect for Elaboration and the longitudinal knowledge tests. Regarding the 
Innovation project, the highest effect was for Rehearsal. 

Based on these results, we performed subsequent univariate regression analyses 
for the strongest relations. Elaboration shows a relation with semester 1 longitu-
dinal tests (β=0.207, t(246)=3.266, p=0.001) which has a significant portion of 
explained variance (R2=0.043, F(1, 239)=10.66, p=0.001). The relation between 
Elaboration and semester 2 longitudinal tests was also significant (β=0.181, 
t(246)=2.80, p=0.006) and has a significant explained variance (R2=0.033, F(1, 
232)=7.84, p=0.006). For the Innovation Project, there was a non-significant 
relation with Rehearsal (β=0.118, t(246)=1.798, p=0.074). The proportion of 
explained variance was low (R2=0.014, F(1, 227)=3.233, p=0.074). To under-
stand these relations better, we analyzed the data further on study and gender 
influences.
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Turkey. The mean MSLQ scores for these populations and the Radboudumc pop-
ulation are shown in Figure 2. Radboudumc students score similar compared to 
other countries on almost all learning strategies, except Critical thinking. We could 
not calculate significance values, but found that Radboudumc students score 
18% lower on Critical thinking.

how to encourage a lifelong learner? 29

pe
rc

en
ta

ge

average
2016 Radboudumc

rehearsal

110

100

90

80

70

60

50

0
elaborationorganisation critical 

thinking
metacognitive 
self- regulation

Figure 2. Comparison of mean scores on MSLQ learning strategy scales between other studies and the 
Radboudumc 2016 first-year students in percentages. For Rehearsal, these scores are 4.37 and 4.40, respec-
tively; for Elaboration 4.82 and 4.81; for Organisation 4.56 and 4.69; for Metacognitive self- regulation 4.44 
and 4.33; and for Critical thinking 4.18 and 3.53.

Relation between learning strategies and study results
To analyze the relation between learning strategies and study results, we per-
formed three multivariate regression analyses (Table 4). These analyses show a 
high effect for Elaboration and the longitudinal knowledge tests. Regarding the 
Innovation project, the highest effect was for Rehearsal. 

Based on these results, we performed subsequent univariate regression analyses 
for the strongest relations. Elaboration shows a relation with semester 1 longitu-
dinal tests (β=0.207, t(246)=3.266, p=0.001) which has a significant portion of 
explained variance (R2=0.043, F(1, 239)=10.66, p=0.001). The relation between 
Elaboration and semester 2 longitudinal tests was also significant (β=0.181, 
t(246)=2.80, p=0.006) and has a significant explained variance (R2=0.033, F(1, 
232)=7.84, p=0.006). For the Innovation Project, there was a non-significant 
relation with Rehearsal (β=0.118, t(246)=1.798, p=0.074). The proportion of 
explained variance was low (R2=0.014, F(1, 227)=3.233, p=0.074). To under-
stand these relations better, we analyzed the data further on study and gender 
influences.
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Gender N (percentage) Study N (percentage)

Female 169 (68,1%) Medical Sciences 188 (75,8%)

Male 79 (31,9%) Biomedical Sciences 60 (24,2%)

Table 3. Descriptive data on gender and type of study in the study population.

Boxplots for the learning strategy scales of the Motivated Strategies for Learning 
Questionnaire for our student population are shown in Figure 1. Students’ mean 
scores are 4.40 for Rehearsal, 4.82 for Elaboration, 4.69 for Organisation, 4.33 
for Metacognitive self- regulation, and 3.53 for Critical thinking. 
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Comparison to other study populations
We compared the learning strategy scales of the MSLQ for our own students with 
other studies that used the MSLQ. We selected studies on 10 other student pop-
ulations that also reported MSLQ mean scores (Pintrich et al. 1993; Dahl, Bals, 
and Turi 2005; Turan and Konan 2012; Mazumder 2014; Kassab et al. 2015; 
Pizzimenti and Axelson 2015; Van Nguyen et al. 2015; Bruso and Stefaniak 2016; 
Hamid 2016). Data of these studies came from students of various backgrounds 
in the Netherlands, Norway, USA, Bangladesh, Vietnam, South Africa, Bahrain and 
Turkey. The mean MSLQ scores for these populations and the Radboudumc pop-
ulation are shown in Figure 2. Radboudumc students score similar compared to 
other countries on almost all learning strategies, except Critical thinking. We could 
not calculate significance values, but found that Radboudumc students score 
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formed three multivariate regression analyses (Table 4). These analyses show a 
high effect for Elaboration and the longitudinal knowledge tests. Regarding the 
Innovation project, the highest effect was for Rehearsal. 

Based on these results, we performed subsequent univariate regression analyses 
for the strongest relations. Elaboration shows a relation with semester 1 longitu-
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Relation between learning strategies and study results
To analyze the relation between learning strategies and study results, we per-
formed three multivariate regression analyses (Table 4). These analyses show a 
high effect for Elaboration and the longitudinal knowledge tests. Regarding the 
Innovation project, the highest effect was for Rehearsal. 

Based on these results, we performed subsequent univariate regression analyses 
for the strongest relations. Elaboration shows a relation with semester 1 longitu-
dinal tests (β=0.207, t(246)=3.266, p=0.001) which has a significant portion of 
explained variance (R2=0.043, F(1, 239)=10.66, p=0.001). The relation between 
Elaboration and semester 2 longitudinal tests was also significant (β=0.181, 
t(246)=2.80, p=0.006) and has a significant explained variance (R2=0.033, F(1, 
232)=7.84, p=0.006). For the Innovation Project, there was a non-significant 
relation with Rehearsal (β=0.118, t(246)=1.798, p=0.074). The proportion of 
explained variance was low (R2=0.014, F(1, 227)=3.233, p=0.074). To under-
stand these relations better, we analyzed the data further on study and gender 
influences.
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Longitudinal test Semester 1 Longitudinal test Semester 2 Innovationproject

β coeff. p-value β coeff. p-value β coeff. p-value

Rehearsal 0.011 0.873 0.087 0.246 0.081 0.296

Organisation -0.017 0.843 0.035 0.681 0.019 0.830

Elaboration 0.221 0.007* 0.147 0.076∙ 0.043 0.607

Metacognitive 
self- regulation

0.034 0.693 -0.019 0.827 0.018 0.843

Critical thinking -0.077 0.299 -0.001 0.986 0.055 0.473

Table 4. Step 1 of three multivariate regression analyses. Grades of the students on the three tests are 
dependent variables and the five MSLQ learning strategy scales are independent variables.

Study and gender influences
T-tests indicated no differences between men and women on study results. We 
tested for differences between medical and biomedical students and found no 
differences for study results on the first semester test (t(246)=1.867, p=0.064). 
We did find differences for both the second semester test (t(239)=2,539, 
p=0.013) and the Innovation Project study results, with medical students scor-
ing higher than biomedical students (t(234)=4.908, p<0.001). See Table 5 for a 
complete description of the study results and comparison for study and gender.

Test Male Female T-score p-value Medicine
Bio-medical 
sciences

T-score p-value

Longitudinal test 
Semester 1

6,34 6,41 0,619 0,537 6,44 6,23 1,867 0,064

Longitudinal test 
Semester 2

6,27 6,28 0,064 0,949 6,37 5,98 2,539 0,013*

Innovation-project 6,74 7,02 1,656 0,100 7,14 6,35 4,908 <0.001*

Table 5. Description of mean study results per group and t-tests.

Subsequent regression analysis shows that the difference in results for both 
semester 2 longitudinal tests (β=0.313, p=0.037) and the Innovation Project 
(β=0.755, p<0.001) are accounted for by the type of study, more so than the stu-
dent reported learning strategies.

Discussion
Medical education is embracing lifelong learning, in line with demands from the 
medical field (Frenk et al. 2010). The current research project investigated the 
relation between students’ lifelong learning strategies and performance. Contrary 
to our hypothesis that project based assessment will show a strong relation to 
deep learning strategies, we found low explained variances by learning strategies 
for both grades on the longitudinal knowledge tests and the Innovation Project. 

We were unsure whether we would find a positive relation between longitudinal 
knowledge test grades and Elaboration. Literature on deep learning strategies 
helps to interpret our findings. Elaboration is a deep learning strategy, as are 
Critical thinking and Metacognitive self- regulation. Some researchers also gather 
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Organisation under this category (Duncan and McKeachie 2005; Cheng and Chau 
2013). Research on deep learning strategies often shows a positive relation to 
general study outcomes (McKenzie, Gow, and Schweitzer 2004; McKenzie and 
Gow 2004; Blom and Severiens 2008; Pizzimenti and Axelson 2015), and lifelong 
learning skills (Dahl, Bals, and Turi 2005). Deep learning strategies are known to 
ensure long term knowledge (Watson et al. 2004; Birenbaum and Rosenau 2006). 
As this was assessed by the longitudinal knowledge tests, it is hardly surprising 
that a learning strategy like Elaboration is related to this outcome. We did not 
expect, however, that this would be the only association. 

Indeed, the lack of relation between the project-based assessment and learning 
strategies did surprise us. We expected that the project assessment would require 
students to use critical thinking strategies and metacognitive self- regulation, since 
the project needed planning within a group and was often based on integration of 
multiple theories (Kivela and Kivela 2005; Loyens, Magda, and Rikers 2008). Our 
results do not confirm these expectations. However, research in this area is not 
consistent, since our findings do align with findings from Turan and Konan (2012) 
and Reid et al. (2007), who could not find a relation between lifelong learning 
strategies and forms of assessment targeted at deep learning either. To under-
stand this, we think it’s important to further consider 1) the learning outcomes, 2) 
the learning program and 3) the learner.

First, regarding the learning outcomes, it could be argued that the students have 
not used the self-reported learning strategies in the first semester tests, as 
the MSLQ was administered at the end of the first semester. Usually, students 
are assumed to be flexible about their learning strategies (Pintrich et al., 1993). 
However, as we did not find major differences in the relation between first semes-
ter tests and second semester tests regarding the relation with MSLQ learning 
strategies, we do not think this accounts for the results. Moreover, the flexibility 
of the students was probably reduced in the current curriculum due to time pres-
sure. So we assume they used learning strategies they scored highest on the 
MSLQ, because in case of cognitive overload, these are more easily employed 
(van Merrienboer and Sluijsmans 2009). One would expect students with a high-
er score on critical thinking to surface in the results and we did not see this. We 
therefore think a better explanation is that the assessment type might not have 
enabled students to showcase deep learning strategies, whereas these may have 
been present in group discussions or elsewhere during the education program 
(Reid, Duvall, and Evans 2007). Indeed, Turan and Konan (2012) suggest that 
good collaborative learning efforts are important for learning outcomes, next 
to individual strategies. That is, the ability to collaborate is important for cer-
tain assignments that benefit from feedback or debate. Perhaps this influenced 
the study outcomes as well. We therefore further investigate student’s learning 
behavior in project groups in a qualitative study. A quantitative approach to relating 
collaboration skills and assessment outcomes is of interest for further research.
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good collaborative learning efforts are important for learning outcomes, next 
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Organisation under this category (Duncan and McKeachie 2005; Cheng and Chau 
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not used the self-reported learning strategies in the first semester tests, as 
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are assumed to be flexible about their learning strategies (Pintrich et al., 1993). 
However, as we did not find major differences in the relation between first semes-
ter tests and second semester tests regarding the relation with MSLQ learning 
strategies, we do not think this accounts for the results. Moreover, the flexibility 
of the students was probably reduced in the current curriculum due to time pres-
sure. So we assume they used learning strategies they scored highest on the 
MSLQ, because in case of cognitive overload, these are more easily employed 
(van Merrienboer and Sluijsmans 2009). One would expect students with a high-
er score on critical thinking to surface in the results and we did not see this. We 
therefore think a better explanation is that the assessment type might not have 
enabled students to showcase deep learning strategies, whereas these may have 
been present in group discussions or elsewhere during the education program 
(Reid, Duvall, and Evans 2007). Indeed, Turan and Konan (2012) suggest that 
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Second, given the nature of our learning program, we found the scores on learning 
strategy scales surprising. The context of the research was a curriculum based on 
self- directed learning principles. Particularly during the project, students had ample 
experience with personal autonomy, self-management in learning and independ-
ent pursuit of learning, which is in line with the ideas of Candy (1991). Associated 
with this type of education is the development of elaboration, critical thinking and 
metacognitive self- regulation (Garrison 1997; Thomas, Bennett, and Lockyer 
2016). In contrast, we found relatively low scores on critical thinking. One explana-
tion is that the curriculum as a whole was not consistent in terms of lifelong learning, 
with courses that demanded other learning strategies or more time, scheduled 
next to the project and coaching. Students are more likely to employ surface learn-
ing strategies under time pressure or stress, which may have been the case in the 
crowded timing of the project deadline and longitudinal tests (Cobb et al. 2013; 
Zhang, Peterson, and Ozolins 2011). An aligned curriculum with both space and 
time for exploration within the project, will foster deep learning even more.

Third, focusing on the learner, we should not forget that more factors contribute 
to success than the potential to use certain learning strategies. It is important to 
mention that students must take tests to be accepted to (bio-)medical sciences 
education in the Netherlands. Previous research has shown that the selection 
process influences the results in the first year of education (de Visser et al. 2017). 
The nature of our selection method could explain the learning strategies scores 
and the relatively high effect of elaboration. That is, we select for certain learning 
strategies because we use tests in which students need to show their knowledge 
and application of knowledge. Also, we think that assessment could drive learning 
in the sense that students will alter their learning strategies based on how they per-
formed on assessments ( Shumway and Harden 2003; Nicol and Macfarlane-Dick 
2006). Therefore, we expect the learning strategies for second year students to be 
a further indication of which strategies are encouraged. Subsequent research will 
be conducted on the way assessment and the new curriculum as a whole have an 
influence on which learning strategies students use.

Different assessment methods will better match a curriculum that fosters lifelong 
learning. Other researchers have offered some directions which we think would fit 
well and are useful to consider for those developing a lifelong learning curriculum. 
For instance, formative assessment will help to encourage deep learning approach-
es, because it reduces the anxiety that is present in high-stakes assessment (Cobb 
et al. 2013). Anxiety for assessment can change learning behavior, even in a course 
that focuses on open and autonomous learning (Van Woezik, Reuzel, and Koksma 
2019). Another problem is that either assessment requirements for students or 
assessment instructions for teachers are unclear, resulting in a situation where the 
use of deep learning strategies is not properly rewarded (Turan and Konan 2012). 
Indeed, a good way forward is to explicitly include critical thinking skills in develop-
ment and evaluation of a course (Rear 2019). These adjustments help to properly 
align the assignment with learning strategies such as critical thinking and metacog-
nitive self- regulation.
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A limitation of the current project is that we included only students of the 
Radboudumc. Although the student population shows diversity, the results are not 
easily generalized to the larger population of (bio-)medical students. Also, self- 
reported measures are sometimes regarded as limitation, but research has shown 
that self- reported measures can be used for reliable assessment of learning strat-
egies (Dornan, Scherpbier, and Boshuizen 2003). Previous research does indicate 
that not only assessment method, but also sophistication of the assessment is 
an important factor in alignment with deep learning strategies (Palmer and Devitt 
2007). Given that the assessments were used for the first time, sophistication is a 
point of improvement. Furthermore, the students had to fill out the questionnaire 
during a session of an obligatory meeting, which means that they might not have 
been intrinsically motivated to fill out the questionnaire, affecting its outcome. On 
the other hand, this outweighs the possibility that only motivated students might 
have participated had the test been voluntary. 

Other research on lifelong learning strategies and outcomes of assessment is 
scarce, and we hope future research can help to understand the relation better. 
It will be important to take into account perceptions of the students with regard 
to the assignments, to get insight in the alignment between the assignment and 
promotion of lifelong learning skills (Reid, Duvall, and Evans 2007). The value of 
assessing lifelong learning skills by writing a report should also be considered. 
Possibilities to detect lifelong learning skills could be lost in the translation from 
practice to paper. We are currently investigating this in a qualitative study.

On a more practical note, curriculum changes can lead to unexpected outcomes, 
due to organizational issues (Timmins 2008). The curriculum might show a dif-
ferent effect than we expected, because of the transition phase. Especially a 
lack of good organization sparks stress and anxieties in students, which leads to 
different study approaches (Zhang, Peterson, and Ozolins 2011). Moreover, stu-
dents are likely to use efficient strategies and deviate from the formal curriculum 
when they view it as inappropriate in terms of achieving learning goals (Luscombe 
and Montgomery 2016). In our case, there might have been confusion about the 
meaning of self- directed learning among both teachers and students. Previous 
studies have shown that this is problematic, as students and teachers then associ-
ate SDL with lack of support (Dornan et al. 2005) or self-teaching (Shanley 2007). 
A curriculum in transition places a burden that compromises the ability to fully 
engage in self- directed learning strategies for the project. It also could have led 
to diminished sense of control over learning tasks for the students. Such negative 
associations restrain students from using associated learning strategies (Fishman 
2014). It is thus important to take time for curriculum changes (Timmins 2008).

Conclusions
In conclusion, learners with learning strategies in line with lifelong learning do 
not necessarily outperform students with a more surface learning approach. This 
could be due to the nature of assessments or of the curriculum. Although we 
gained more insight in the relation between learning strategies and assessment 
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use of deep learning strategies is not properly rewarded (Turan and Konan 2012). 
Indeed, a good way forward is to explicitly include critical thinking skills in develop-
ment and evaluation of a course (Rear 2019). These adjustments help to properly 
align the assignment with learning strategies such as critical thinking and metacog-
nitive self- regulation.

how to encourage a lifelong learner? 33

A limitation of the current project is that we included only students of the 
Radboudumc. Although the student population shows diversity, the results are not 
easily generalized to the larger population of (bio-)medical students. Also, self- 
reported measures are sometimes regarded as limitation, but research has shown 
that self- reported measures can be used for reliable assessment of learning strat-
egies (Dornan, Scherpbier, and Boshuizen 2003). Previous research does indicate 
that not only assessment method, but also sophistication of the assessment is 
an important factor in alignment with deep learning strategies (Palmer and Devitt 
2007). Given that the assessments were used for the first time, sophistication is a 
point of improvement. Furthermore, the students had to fill out the questionnaire 
during a session of an obligatory meeting, which means that they might not have 
been intrinsically motivated to fill out the questionnaire, affecting its outcome. On 
the other hand, this outweighs the possibility that only motivated students might 
have participated had the test been voluntary. 

Other research on lifelong learning strategies and outcomes of assessment is 
scarce, and we hope future research can help to understand the relation better. 
It will be important to take into account perceptions of the students with regard 
to the assignments, to get insight in the alignment between the assignment and 
promotion of lifelong learning skills (Reid, Duvall, and Evans 2007). The value of 
assessing lifelong learning skills by writing a report should also be considered. 
Possibilities to detect lifelong learning skills could be lost in the translation from 
practice to paper. We are currently investigating this in a qualitative study.

On a more practical note, curriculum changes can lead to unexpected outcomes, 
due to organizational issues (Timmins 2008). The curriculum might show a dif-
ferent effect than we expected, because of the transition phase. Especially a 
lack of good organization sparks stress and anxieties in students, which leads to 
different study approaches (Zhang, Peterson, and Ozolins 2011). Moreover, stu-
dents are likely to use efficient strategies and deviate from the formal curriculum 
when they view it as inappropriate in terms of achieving learning goals (Luscombe 
and Montgomery 2016). In our case, there might have been confusion about the 
meaning of self- directed learning among both teachers and students. Previous 
studies have shown that this is problematic, as students and teachers then associ-
ate SDL with lack of support (Dornan et al. 2005) or self-teaching (Shanley 2007). 
A curriculum in transition places a burden that compromises the ability to fully 
engage in self- directed learning strategies for the project. It also could have led 
to diminished sense of control over learning tasks for the students. Such negative 
associations restrain students from using associated learning strategies (Fishman 
2014). It is thus important to take time for curriculum changes (Timmins 2008).

Conclusions
In conclusion, learners with learning strategies in line with lifelong learning do 
not necessarily outperform students with a more surface learning approach. This 
could be due to the nature of assessments or of the curriculum. Although we 
gained more insight in the relation between learning strategies and assessment 



making self-directed learning work32

Second, given the nature of our learning program, we found the scores on learning 
strategy scales surprising. The context of the research was a curriculum based on 
self- directed learning principles. Particularly during the project, students had ample 
experience with personal autonomy, self-management in learning and independ-
ent pursuit of learning, which is in line with the ideas of Candy (1991). Associated 
with this type of education is the development of elaboration, critical thinking and 
metacognitive self- regulation (Garrison 1997; Thomas, Bennett, and Lockyer 
2016). In contrast, we found relatively low scores on critical thinking. One explana-
tion is that the curriculum as a whole was not consistent in terms of lifelong learning, 
with courses that demanded other learning strategies or more time, scheduled 
next to the project and coaching. Students are more likely to employ surface learn-
ing strategies under time pressure or stress, which may have been the case in the 
crowded timing of the project deadline and longitudinal tests (Cobb et al. 2013; 
Zhang, Peterson, and Ozolins 2011). An aligned curriculum with both space and 
time for exploration within the project, will foster deep learning even more.

Third, focusing on the learner, we should not forget that more factors contribute 
to success than the potential to use certain learning strategies. It is important to 
mention that students must take tests to be accepted to (bio-)medical sciences 
education in the Netherlands. Previous research has shown that the selection 
process influences the results in the first year of education (de Visser et al. 2017). 
The nature of our selection method could explain the learning strategies scores 
and the relatively high effect of elaboration. That is, we select for certain learning 
strategies because we use tests in which students need to show their knowledge 
and application of knowledge. Also, we think that assessment could drive learning 
in the sense that students will alter their learning strategies based on how they per-
formed on assessments ( Shumway and Harden 2003; Nicol and Macfarlane-Dick 
2006). Therefore, we expect the learning strategies for second year students to be 
a further indication of which strategies are encouraged. Subsequent research will 
be conducted on the way assessment and the new curriculum as a whole have an 
influence on which learning strategies students use.

Different assessment methods will better match a curriculum that fosters lifelong 
learning. Other researchers have offered some directions which we think would fit 
well and are useful to consider for those developing a lifelong learning curriculum. 
For instance, formative assessment will help to encourage deep learning approach-
es, because it reduces the anxiety that is present in high-stakes assessment (Cobb 
et al. 2013). Anxiety for assessment can change learning behavior, even in a course 
that focuses on open and autonomous learning (Van Woezik, Reuzel, and Koksma 
2019). Another problem is that either assessment requirements for students or 
assessment instructions for teachers are unclear, resulting in a situation where the 
use of deep learning strategies is not properly rewarded (Turan and Konan 2012). 
Indeed, a good way forward is to explicitly include critical thinking skills in develop-
ment and evaluation of a course (Rear 2019). These adjustments help to properly 
align the assignment with learning strategies such as critical thinking and metacog-
nitive self- regulation.

how to encourage a lifelong learner? 33

A limitation of the current project is that we included only students of the 
Radboudumc. Although the student population shows diversity, the results are not 
easily generalized to the larger population of (bio-)medical students. Also, self- 
reported measures are sometimes regarded as limitation, but research has shown 
that self- reported measures can be used for reliable assessment of learning strat-
egies (Dornan, Scherpbier, and Boshuizen 2003). Previous research does indicate 
that not only assessment method, but also sophistication of the assessment is 
an important factor in alignment with deep learning strategies (Palmer and Devitt 
2007). Given that the assessments were used for the first time, sophistication is a 
point of improvement. Furthermore, the students had to fill out the questionnaire 
during a session of an obligatory meeting, which means that they might not have 
been intrinsically motivated to fill out the questionnaire, affecting its outcome. On 
the other hand, this outweighs the possibility that only motivated students might 
have participated had the test been voluntary. 

Other research on lifelong learning strategies and outcomes of assessment is 
scarce, and we hope future research can help to understand the relation better. 
It will be important to take into account perceptions of the students with regard 
to the assignments, to get insight in the alignment between the assignment and 
promotion of lifelong learning skills (Reid, Duvall, and Evans 2007). The value of 
assessing lifelong learning skills by writing a report should also be considered. 
Possibilities to detect lifelong learning skills could be lost in the translation from 
practice to paper. We are currently investigating this in a qualitative study.

On a more practical note, curriculum changes can lead to unexpected outcomes, 
due to organizational issues (Timmins 2008). The curriculum might show a dif-
ferent effect than we expected, because of the transition phase. Especially a 
lack of good organization sparks stress and anxieties in students, which leads to 
different study approaches (Zhang, Peterson, and Ozolins 2011). Moreover, stu-
dents are likely to use efficient strategies and deviate from the formal curriculum 
when they view it as inappropriate in terms of achieving learning goals (Luscombe 
and Montgomery 2016). In our case, there might have been confusion about the 
meaning of self- directed learning among both teachers and students. Previous 
studies have shown that this is problematic, as students and teachers then associ-
ate SDL with lack of support (Dornan et al. 2005) or self-teaching (Shanley 2007). 
A curriculum in transition places a burden that compromises the ability to fully 
engage in self- directed learning strategies for the project. It also could have led 
to diminished sense of control over learning tasks for the students. Such negative 
associations restrain students from using associated learning strategies (Fishman 
2014). It is thus important to take time for curriculum changes (Timmins 2008).

Conclusions
In conclusion, learners with learning strategies in line with lifelong learning do 
not necessarily outperform students with a more surface learning approach. This 
could be due to the nature of assessments or of the curriculum. Although we 
gained more insight in the relation between learning strategies and assessment 

making self-directed learning work32

Second, given the nature of our learning program, we found the scores on learning 
strategy scales surprising. The context of the research was a curriculum based on 
self- directed learning principles. Particularly during the project, students had ample 
experience with personal autonomy, self-management in learning and independ-
ent pursuit of learning, which is in line with the ideas of Candy (1991). Associated 
with this type of education is the development of elaboration, critical thinking and 
metacognitive self- regulation (Garrison 1997; Thomas, Bennett, and Lockyer 
2016). In contrast, we found relatively low scores on critical thinking. One explana-
tion is that the curriculum as a whole was not consistent in terms of lifelong learning, 
with courses that demanded other learning strategies or more time, scheduled 
next to the project and coaching. Students are more likely to employ surface learn-
ing strategies under time pressure or stress, which may have been the case in the 
crowded timing of the project deadline and longitudinal tests (Cobb et al. 2013; 
Zhang, Peterson, and Ozolins 2011). An aligned curriculum with both space and 
time for exploration within the project, will foster deep learning even more.

Third, focusing on the learner, we should not forget that more factors contribute 
to success than the potential to use certain learning strategies. It is important to 
mention that students must take tests to be accepted to (bio-)medical sciences 
education in the Netherlands. Previous research has shown that the selection 
process influences the results in the first year of education (de Visser et al. 2017). 
The nature of our selection method could explain the learning strategies scores 
and the relatively high effect of elaboration. That is, we select for certain learning 
strategies because we use tests in which students need to show their knowledge 
and application of knowledge. Also, we think that assessment could drive learning 
in the sense that students will alter their learning strategies based on how they per-
formed on assessments ( Shumway and Harden 2003; Nicol and Macfarlane-Dick 
2006). Therefore, we expect the learning strategies for second year students to be 
a further indication of which strategies are encouraged. Subsequent research will 
be conducted on the way assessment and the new curriculum as a whole have an 
influence on which learning strategies students use.

Different assessment methods will better match a curriculum that fosters lifelong 
learning. Other researchers have offered some directions which we think would fit 
well and are useful to consider for those developing a lifelong learning curriculum. 
For instance, formative assessment will help to encourage deep learning approach-
es, because it reduces the anxiety that is present in high-stakes assessment (Cobb 
et al. 2013). Anxiety for assessment can change learning behavior, even in a course 
that focuses on open and autonomous learning (Van Woezik, Reuzel, and Koksma 
2019). Another problem is that either assessment requirements for students or 
assessment instructions for teachers are unclear, resulting in a situation where the 
use of deep learning strategies is not properly rewarded (Turan and Konan 2012). 
Indeed, a good way forward is to explicitly include critical thinking skills in develop-
ment and evaluation of a course (Rear 2019). These adjustments help to properly 
align the assignment with learning strategies such as critical thinking and metacog-
nitive self- regulation.

how to encourage a lifelong learner? 33

A limitation of the current project is that we included only students of the 
Radboudumc. Although the student population shows diversity, the results are not 
easily generalized to the larger population of (bio-)medical students. Also, self- 
reported measures are sometimes regarded as limitation, but research has shown 
that self- reported measures can be used for reliable assessment of learning strat-
egies (Dornan, Scherpbier, and Boshuizen 2003). Previous research does indicate 
that not only assessment method, but also sophistication of the assessment is 
an important factor in alignment with deep learning strategies (Palmer and Devitt 
2007). Given that the assessments were used for the first time, sophistication is a 
point of improvement. Furthermore, the students had to fill out the questionnaire 
during a session of an obligatory meeting, which means that they might not have 
been intrinsically motivated to fill out the questionnaire, affecting its outcome. On 
the other hand, this outweighs the possibility that only motivated students might 
have participated had the test been voluntary. 

Other research on lifelong learning strategies and outcomes of assessment is 
scarce, and we hope future research can help to understand the relation better. 
It will be important to take into account perceptions of the students with regard 
to the assignments, to get insight in the alignment between the assignment and 
promotion of lifelong learning skills (Reid, Duvall, and Evans 2007). The value of 
assessing lifelong learning skills by writing a report should also be considered. 
Possibilities to detect lifelong learning skills could be lost in the translation from 
practice to paper. We are currently investigating this in a qualitative study.

On a more practical note, curriculum changes can lead to unexpected outcomes, 
due to organizational issues (Timmins 2008). The curriculum might show a dif-
ferent effect than we expected, because of the transition phase. Especially a 
lack of good organization sparks stress and anxieties in students, which leads to 
different study approaches (Zhang, Peterson, and Ozolins 2011). Moreover, stu-
dents are likely to use efficient strategies and deviate from the formal curriculum 
when they view it as inappropriate in terms of achieving learning goals (Luscombe 
and Montgomery 2016). In our case, there might have been confusion about the 
meaning of self- directed learning among both teachers and students. Previous 
studies have shown that this is problematic, as students and teachers then associ-
ate SDL with lack of support (Dornan et al. 2005) or self-teaching (Shanley 2007). 
A curriculum in transition places a burden that compromises the ability to fully 
engage in self- directed learning strategies for the project. It also could have led 
to diminished sense of control over learning tasks for the students. Such negative 
associations restrain students from using associated learning strategies (Fishman 
2014). It is thus important to take time for curriculum changes (Timmins 2008).

Conclusions
In conclusion, learners with learning strategies in line with lifelong learning do 
not necessarily outperform students with a more surface learning approach. This 
could be due to the nature of assessments or of the curriculum. Although we 
gained more insight in the relation between learning strategies and assessment 



making self-directed learning work34

methods, it remains difficult to draw a definitive conclusion. Qualitative research 
can provide better insight in the mechanisms of the relation between assessment 
and learning strategies. This could help explain the relation between learning 
strategies and project grades, and the relation between elaboration and longitudi-
nal test scores. In all, our research raises concerns about the translation of lifelong 
learning skills into assessment. If assessment is to drive lifelong learning skills, 
this is not self-evident and warrants a more elaborate reconsideration of the con-
ditions under which this works. We believe that more attention needs to be given 
to the construction of assignments and assessments, to make sure that percep-
tions and expectations of students and teachers are properly aligned with lifelong 
learning development. 
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Additional analysis: Development of learning strategies and medical 
school performance

Introduction
To encourage lifelong learning, it is important to understand whether and how 
learning strategies develop over time in a curriculum focused on self- directed 
learning. In the preceding study, we found that assessment methods and learning 
strategies show no significant relation. Perhaps self- directed learning is more 
indirectly related to assessment, or perhaps students may express self- directed 
learning in other ways. For instance, Lucieer (2016) did not find the relation 
between self- regulated learning and performance, although self- regulated learn-
ing did increase from year one to year three undergraduate medical students 
(Lucieer, Jonker, Visscher, Rikers, & Themmen, 2016). 

Some research does show a development of self- regulated learning over time. 
Both Kickert (2018) and Lucieer (2016) found a change in learning strategies 
related to self- regulated learning. Specifically, reflective learning strategies tend 
to increase over time (Kickert, Stegers-Jager, Meeuwisse, Prinzie, & Arends, 
2018). However, other studies show that more years spent in medical school 
tends to decrease self- directed learning (Harvey, Rothman, & Frecker, 2003; 
Premkumar et al., 2013). Overall, there is not much consensus on development 
of self- directed learning over time in medical education (Murad, Coto-Yglesias, 
Varkey, Prokop, & Murad, 2010). We therefore wanted to investigate the develop-
ment of learning strategies in relation to assessment over time for students in a 
curriculum focused on self- directed learning.

The main question we investigated in the additional analysis is: How do learning 
strategies of students in a curriculum focused on self- directed learning develop in 
relation to academic performance? 

Method
The new curriculum of the Radboudumc Nijmegen started in September 2015. 
We asked all students of the new curriculum medicine and biomedical sciences to 
participate. At the end of the first semester, in January 2016, 463 first year stu-
dents were asked to participate in this study. In 2017, we approached 372 second 
year students and 436 first year students. In 2018, we approached 437 second 
year students. As part of an assignment for the coaching groups, which students 
follow in both the first and second year, the students complete the MSLQ. When 
the students have finished the questionnaire they can see their own score, and 
use that to alter their learning process. Before filling in the MSLQ, the students 
receive information about the research project. Informed consent is asked for the 
use of the results of the questionnaire and study results of the Innovation project 
and the longitudinal test. This study was approved by the Dutch Association for 
Medical Education (NVMO), file number 815.
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First, we want to know whether students’ scores on learning strategies increases 
over the years in the new curriculum. Paired samples t-tests were performed to 
assess differences between first and second year students on all five learning 
strategy scales, for the students who filled out the survey in both the first and sec-
ond year. Type of study and gender were assessed as predictors of differences 
in learning strategy scores using independent samples t-tests. Furthermore, we 
wanted to know whether the relation between learning strategies and assessment 
differs for the subsequent cohorts. So, in subsequent regression analysis, the 
influence of learning strategies on study results was investigated for the first year 
students, for both cohorts separately. 

Results
Description of population

In total, 533 students agreed to share the results of the questionnaire and their 
study results for the purposes of the current research project. A total of 248 stu-
dents (53,6%) participated in the initial phase in 2016, which was directed only at 
first-year students. Of these students, 141 participated again in 2017, when we 
included both first and second year students. In addition, 84 second year students 
that had not participated before and 306 first year students took part in the study 
in 2017. Of the participants who took part in 2017 as freshmen, 221 students 
participated again in 2018 as second year students, and 64 students that had not 
participated before also took part in the study of 2018, resulting in 285 partici-
pants for the 2018 study.
For the first year students in 2016, 169 (68%) women and 79 (32%) men partic-
ipated. Within this group, 188 (76%) were medical students and 60 (24%) were 
students of biomedical sciences. The mean age of the first-year participants is 
18,7 years, with a range of 18 to 26 years. The mean age of the second year par-
ticipants is exactly one year higher, 19,7 years with a range of 19 to 27. These data 
indicate that the study population is comparable to the general student population 
of Radboudumc students. Descriptive statistics and t-test outcomes for differenc-
es between first and second year students of the Radboudumc on the Motivated 
Strategies for Learning Questionnaire are shown in Figure 1 and Table 2.
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Figure 1. Scores the students ascribe themselves on the learning strategy scales of the MSLQ. 

First year Std. Dev Second year Std. Dev T-statistic p-value

Rehearsal 4.35 1.074 4.49 1.093 1.538 0.127

Elaboration 4.78 0.849 4.95 0.820 2.522 0.013*

Organisation 4.63 1.211 4.86 1.160 2.302 0.023*

Critical thinking 3.39 0.926 3.47 0.980 0.891 0.375

Metacognitive 
self- regulation

4.24 0.635 4.43 0.631 3.232 0.002**

Cohort 2015-2016, n=132

First year Std. Dev Second year Std. Dev T-statistic p-value

Rehearsal 4.33 1.138 4.24 1.193 -1.200 0.232

Elaboration 5.07 0.832 5.11 0.853 0.711 0.478

Organisation 4.62 1.150 4.79 1.121 2.552 0.011*

Critical thinking 3.50 1.089 3.65 1.110 1.944 0.053

Metacognitive 
self- regulation

4.34 0.683 4.44 0.667 2.564 0.011*

Cohort 2016-2017, n=213

Table 2. Paired samples t-tests for differences between first and second year students on MSLQ learning 
strategy scales.

Students report lower scores on critical thinking, compared to the other learning 
strategies. Moreover, critical thinking does not improve over time. Metacognitive 
self- regulation scores are average. Students score relatively high on rehearsal, 
elaboration and organisation. For both cohorts, there is an increase in organisation 
and metacognitive self- regulation.
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Learning strategy 
score

Male  
(sd)

Female (sd) T-score  
(p-value)

Medicine 
(sd)

Biomedical 
science (sd)

T-score 
(p-value)

Rehearsal 3.92 (0.98) 4.47 (1.00) -5.45 
(0.000**)

4.43 (0.99) 4.35 
(0.82)

0.41 
(0.680)

Elaboration 4.89 (0.84) 5.05 (0.72) -2.02 
(0.044*)

4.94 (0.68) 4.65 
(0.81)

1.99 
(0.048*)

Organisation 3.96 (1.13) 4.95 (0.97) -9.56 
(0.000**)

4.74 (1.10) 4.70  
(0.85)

0.21 (0.834)

Critical Thinking 3.87 
(1.04)

3.41 (0.86) 4.61 
(0.000**)

3.50 (0.80) 3.20  
(0.83)

1.86 (0.065)

Metacognitive 
self- regulation

4.35 (0.61) 4.38 (0.60) -0.42 
(0.675)

4.39 (0.55) 4.15  
(0.47)

2.17 
(0.032*)

Table 4. Description of mean learning strategy scores per group and t-tests for all cohorts.

Table 4 shows that differences in learning strategy use are explained by gender. 
Female students score higher on the learning strategies Rehearsal, Elaboration 
and Organisation. Male students score higher on Critical thinking. For type 
of study, we see differences as well. Medical students score higher on both 
Elaboration and Metacognitive self- regulation.

Relation between learning strategies and assessment
Next, we performed hierarchical multiple regression analyses to investigate 
the relation between learning strategies and assessment for both cohorts. We 
performed three regression analyses per cohort, one for each assessment and 
including all learning strategies. 

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=0.011, p=0.873 β=0.087, p=0.246 β =0.081, p=0.296

Elaboration β =0.221, p=0.007* β =0.147, p=0.076∙ β =0.043, p=0.607

Organisation β =-0.017, p=0.843 β =0.035, p=0.681 β =0.019, p=0.830

Critical thinking β =-0.077, p=0.299 β =-0.001, p=0.986 β =0.055, p=0.473

Metacognitive 
self- regulation

β =0.034, p=0.693 β =-0.019, p=0.827 β =0.018, p=0.843

Hierarchical multiple regression analyses for the two cohorts.
Cohort 2015-2016

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=-0.209, p=0.002* β=-0.189, p=0.005* β =0.019, p=0.777

Elaboration β =0.166, p=0.034* β =0.087, p=0.282 β =-0.009, p=0.912

Organisation β =0.001, p=0.993 β =0.034, p=0.653 β =0.168, p=0.028*

Critical thinking β=-0.161, p=0.018* β =-0.118, p=0.085 β =-0.019, p=0.789

Metacognitive 
self- regulation

β =0.136, p=0.073 β =0.168, p=0.030* β =0.047, p=0.554

 
Cohort 2016-2017

The negative influence of Rehearsal (β=-0.097, p=0.095), Elaboration (β 
=0.101, p=0.084) and Critical thinking (β=-0.063, p=0.284) on semester 1 
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longitudinal test does not persist outside the equation. The effect of Rehearsal 
on semester 2 longitudinal test is less as well (β =-0.102, p=0.084). The relation 
Metacognitive self- regulation persists, albeit a bit weaker for semester 2 longitu-
dinal test (β =0.122, p=0.040*). The effect of Organisation and Innovationproject 
also remains (β =0.189, p=0.002*). Moreover, additional regression analysis  
point out that sex (0=female, 1=male) is a better predictor of grade of the 
Innovationproject than the learning strategies (β =-0.138, p=0.005*), with an 
average grade of 6.82 for male students and 7.13 for female students. This is not 
the case for semester 1 longitudinal test (β =-0.076, p=0.109) or semester 2 
longitudinal test (β =-0.023, p=0.633).

Discussion
The new curriculum of the Radboudumc aims to help students develop 21st cen-
tury skills to become lifelong learning professionals, a strategy in line with recent 
insights and demands from the highly dynamic medical field. This research set out 
to investigate whether students’ learning strategies result in better academic per-
formance and if effects develop over time.

For the learning strategies Elaboration, Organisation and Metacognitive self-
regulation, we found a significant increase from year 1 to year 2. This supports 
the idea that a curriculum involving self- directed learning fosters deep learning 
strategies. Furthermore, in contrast with some other studies (Harvey et al., 2003; 
Premkumar et al., 2013), we did not find a decrease in use of self- directed learning 
strategies after the first year, further supporting the success of reaching the goals 
of the curriculum. The lack of relation between learning strategies and academic 
performance did persist in the second cohort, which supports the earlier claim that 
assessment is not easily aligned with promoting self- directed learning (Entwistle, 
2000; van Woezik, Koksma, Reuzel, Jaarsma, & Jan van der Wilt, 2020). 
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Learning strategy 
score

Male  
(sd)

Female (sd) T-score  
(p-value)

Medicine 
(sd)

Biomedical 
science (sd)

T-score 
(p-value)

Rehearsal 3.92 (0.98) 4.47 (1.00) -5.45 
(0.000**)

4.43 (0.99) 4.35 
(0.82)

0.41 
(0.680)

Elaboration 4.89 (0.84) 5.05 (0.72) -2.02 
(0.044*)

4.94 (0.68) 4.65 
(0.81)

1.99 
(0.048*)

Organisation 3.96 (1.13) 4.95 (0.97) -9.56 
(0.000**)

4.74 (1.10) 4.70  
(0.85)

0.21 (0.834)

Critical Thinking 3.87 
(1.04)

3.41 (0.86) 4.61 
(0.000**)

3.50 (0.80) 3.20  
(0.83)

1.86 (0.065)

Metacognitive 
self- regulation

4.35 (0.61) 4.38 (0.60) -0.42 
(0.675)

4.39 (0.55) 4.15  
(0.47)

2.17 
(0.032*)

Table 4. Description of mean learning strategy scores per group and t-tests for all cohorts.

Table 4 shows that differences in learning strategy use are explained by gender. 
Female students score higher on the learning strategies Rehearsal, Elaboration 
and Organisation. Male students score higher on Critical thinking. For type 
of study, we see differences as well. Medical students score higher on both 
Elaboration and Metacognitive self- regulation.

Relation between learning strategies and assessment
Next, we performed hierarchical multiple regression analyses to investigate 
the relation between learning strategies and assessment for both cohorts. We 
performed three regression analyses per cohort, one for each assessment and 
including all learning strategies. 

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=0.011, p=0.873 β=0.087, p=0.246 β =0.081, p=0.296

Elaboration β =0.221, p=0.007* β =0.147, p=0.076∙ β =0.043, p=0.607

Organisation β =-0.017, p=0.843 β =0.035, p=0.681 β =0.019, p=0.830

Critical thinking β =-0.077, p=0.299 β =-0.001, p=0.986 β =0.055, p=0.473

Metacognitive 
self- regulation

β =0.034, p=0.693 β =-0.019, p=0.827 β =0.018, p=0.843

Hierarchical multiple regression analyses for the two cohorts.
Cohort 2015-2016

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=-0.209, p=0.002* β=-0.189, p=0.005* β =0.019, p=0.777

Elaboration β =0.166, p=0.034* β =0.087, p=0.282 β =-0.009, p=0.912

Organisation β =0.001, p=0.993 β =0.034, p=0.653 β =0.168, p=0.028*

Critical thinking β=-0.161, p=0.018* β =-0.118, p=0.085 β =-0.019, p=0.789

Metacognitive 
self- regulation

β =0.136, p=0.073 β =0.168, p=0.030* β =0.047, p=0.554

 
Cohort 2016-2017

The negative influence of Rehearsal (β=-0.097, p=0.095), Elaboration (β 
=0.101, p=0.084) and Critical thinking (β=-0.063, p=0.284) on semester 1 
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longitudinal test does not persist outside the equation. The effect of Rehearsal 
on semester 2 longitudinal test is less as well (β =-0.102, p=0.084). The relation 
Metacognitive self- regulation persists, albeit a bit weaker for semester 2 longitu-
dinal test (β =0.122, p=0.040*). The effect of Organisation and Innovationproject 
also remains (β =0.189, p=0.002*). Moreover, additional regression analysis  
point out that sex (0=female, 1=male) is a better predictor of grade of the 
Innovationproject than the learning strategies (β =-0.138, p=0.005*), with an 
average grade of 6.82 for male students and 7.13 for female students. This is not 
the case for semester 1 longitudinal test (β =-0.076, p=0.109) or semester 2 
longitudinal test (β =-0.023, p=0.633).

Discussion
The new curriculum of the Radboudumc aims to help students develop 21st cen-
tury skills to become lifelong learning professionals, a strategy in line with recent 
insights and demands from the highly dynamic medical field. This research set out 
to investigate whether students’ learning strategies result in better academic per-
formance and if effects develop over time.

For the learning strategies Elaboration, Organisation and Metacognitive self-
regulation, we found a significant increase from year 1 to year 2. This supports 
the idea that a curriculum involving self- directed learning fosters deep learning 
strategies. Furthermore, in contrast with some other studies (Harvey et al., 2003; 
Premkumar et al., 2013), we did not find a decrease in use of self- directed learning 
strategies after the first year, further supporting the success of reaching the goals 
of the curriculum. The lack of relation between learning strategies and academic 
performance did persist in the second cohort, which supports the earlier claim that 
assessment is not easily aligned with promoting self- directed learning (Entwistle, 
2000; van Woezik, Koksma, Reuzel, Jaarsma, & Jan van der Wilt, 2020). 
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Learning strategy 
score

Male  
(sd)

Female (sd) T-score  
(p-value)

Medicine 
(sd)

Biomedical 
science (sd)

T-score 
(p-value)

Rehearsal 3.92 (0.98) 4.47 (1.00) -5.45 
(0.000**)

4.43 (0.99) 4.35 
(0.82)

0.41 
(0.680)

Elaboration 4.89 (0.84) 5.05 (0.72) -2.02 
(0.044*)

4.94 (0.68) 4.65 
(0.81)

1.99 
(0.048*)

Organisation 3.96 (1.13) 4.95 (0.97) -9.56 
(0.000**)

4.74 (1.10) 4.70  
(0.85)

0.21 (0.834)

Critical Thinking 3.87 
(1.04)

3.41 (0.86) 4.61 
(0.000**)

3.50 (0.80) 3.20  
(0.83)

1.86 (0.065)

Metacognitive 
self- regulation

4.35 (0.61) 4.38 (0.60) -0.42 
(0.675)

4.39 (0.55) 4.15  
(0.47)

2.17 
(0.032*)

Table 4. Description of mean learning strategy scores per group and t-tests for all cohorts.

Table 4 shows that differences in learning strategy use are explained by gender. 
Female students score higher on the learning strategies Rehearsal, Elaboration 
and Organisation. Male students score higher on Critical thinking. For type 
of study, we see differences as well. Medical students score higher on both 
Elaboration and Metacognitive self- regulation.

Relation between learning strategies and assessment
Next, we performed hierarchical multiple regression analyses to investigate 
the relation between learning strategies and assessment for both cohorts. We 
performed three regression analyses per cohort, one for each assessment and 
including all learning strategies. 

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=0.011, p=0.873 β=0.087, p=0.246 β =0.081, p=0.296

Elaboration β =0.221, p=0.007* β =0.147, p=0.076∙ β =0.043, p=0.607

Organisation β =-0.017, p=0.843 β =0.035, p=0.681 β =0.019, p=0.830

Critical thinking β =-0.077, p=0.299 β =-0.001, p=0.986 β =0.055, p=0.473

Metacognitive 
self- regulation

β =0.034, p=0.693 β =-0.019, p=0.827 β =0.018, p=0.843

Hierarchical multiple regression analyses for the two cohorts.
Cohort 2015-2016

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=-0.209, p=0.002* β=-0.189, p=0.005* β =0.019, p=0.777

Elaboration β =0.166, p=0.034* β =0.087, p=0.282 β =-0.009, p=0.912

Organisation β =0.001, p=0.993 β =0.034, p=0.653 β =0.168, p=0.028*

Critical thinking β=-0.161, p=0.018* β =-0.118, p=0.085 β =-0.019, p=0.789

Metacognitive 
self- regulation

β =0.136, p=0.073 β =0.168, p=0.030* β =0.047, p=0.554

 
Cohort 2016-2017

The negative influence of Rehearsal (β=-0.097, p=0.095), Elaboration (β 
=0.101, p=0.084) and Critical thinking (β=-0.063, p=0.284) on semester 1 
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longitudinal test does not persist outside the equation. The effect of Rehearsal 
on semester 2 longitudinal test is less as well (β =-0.102, p=0.084). The relation 
Metacognitive self- regulation persists, albeit a bit weaker for semester 2 longitu-
dinal test (β =0.122, p=0.040*). The effect of Organisation and Innovationproject 
also remains (β =0.189, p=0.002*). Moreover, additional regression analysis  
point out that sex (0=female, 1=male) is a better predictor of grade of the 
Innovationproject than the learning strategies (β =-0.138, p=0.005*), with an 
average grade of 6.82 for male students and 7.13 for female students. This is not 
the case for semester 1 longitudinal test (β =-0.076, p=0.109) or semester 2 
longitudinal test (β =-0.023, p=0.633).

Discussion
The new curriculum of the Radboudumc aims to help students develop 21st cen-
tury skills to become lifelong learning professionals, a strategy in line with recent 
insights and demands from the highly dynamic medical field. This research set out 
to investigate whether students’ learning strategies result in better academic per-
formance and if effects develop over time.

For the learning strategies Elaboration, Organisation and Metacognitive self-
regulation, we found a significant increase from year 1 to year 2. This supports 
the idea that a curriculum involving self- directed learning fosters deep learning 
strategies. Furthermore, in contrast with some other studies (Harvey et al., 2003; 
Premkumar et al., 2013), we did not find a decrease in use of self- directed learning 
strategies after the first year, further supporting the success of reaching the goals 
of the curriculum. The lack of relation between learning strategies and academic 
performance did persist in the second cohort, which supports the earlier claim that 
assessment is not easily aligned with promoting self- directed learning (Entwistle, 
2000; van Woezik, Koksma, Reuzel, Jaarsma, & Jan van der Wilt, 2020). 
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Learning strategy 
score

Male  
(sd)

Female (sd) T-score  
(p-value)

Medicine 
(sd)

Biomedical 
science (sd)

T-score 
(p-value)

Rehearsal 3.92 (0.98) 4.47 (1.00) -5.45 
(0.000**)

4.43 (0.99) 4.35 
(0.82)

0.41 
(0.680)

Elaboration 4.89 (0.84) 5.05 (0.72) -2.02 
(0.044*)

4.94 (0.68) 4.65 
(0.81)

1.99 
(0.048*)

Organisation 3.96 (1.13) 4.95 (0.97) -9.56 
(0.000**)

4.74 (1.10) 4.70  
(0.85)

0.21 (0.834)

Critical Thinking 3.87 
(1.04)

3.41 (0.86) 4.61 
(0.000**)

3.50 (0.80) 3.20  
(0.83)

1.86 (0.065)

Metacognitive 
self- regulation

4.35 (0.61) 4.38 (0.60) -0.42 
(0.675)

4.39 (0.55) 4.15  
(0.47)

2.17 
(0.032*)

Table 4. Description of mean learning strategy scores per group and t-tests for all cohorts.

Table 4 shows that differences in learning strategy use are explained by gender. 
Female students score higher on the learning strategies Rehearsal, Elaboration 
and Organisation. Male students score higher on Critical thinking. For type 
of study, we see differences as well. Medical students score higher on both 
Elaboration and Metacognitive self- regulation.

Relation between learning strategies and assessment
Next, we performed hierarchical multiple regression analyses to investigate 
the relation between learning strategies and assessment for both cohorts. We 
performed three regression analyses per cohort, one for each assessment and 
including all learning strategies. 

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=0.011, p=0.873 β=0.087, p=0.246 β =0.081, p=0.296

Elaboration β =0.221, p=0.007* β =0.147, p=0.076∙ β =0.043, p=0.607

Organisation β =-0.017, p=0.843 β =0.035, p=0.681 β =0.019, p=0.830

Critical thinking β =-0.077, p=0.299 β =-0.001, p=0.986 β =0.055, p=0.473

Metacognitive 
self- regulation

β =0.034, p=0.693 β =-0.019, p=0.827 β =0.018, p=0.843

Hierarchical multiple regression analyses for the two cohorts.
Cohort 2015-2016

Longitudinal test 
Semester 1

Longitudinal test 
Semester 2

Innovationproject

Rehearsal β=-0.209, p=0.002* β=-0.189, p=0.005* β =0.019, p=0.777

Elaboration β =0.166, p=0.034* β =0.087, p=0.282 β =-0.009, p=0.912

Organisation β =0.001, p=0.993 β =0.034, p=0.653 β =0.168, p=0.028*

Critical thinking β=-0.161, p=0.018* β =-0.118, p=0.085 β =-0.019, p=0.789

Metacognitive 
self- regulation

β =0.136, p=0.073 β =0.168, p=0.030* β =0.047, p=0.554

 
Cohort 2016-2017

The negative influence of Rehearsal (β=-0.097, p=0.095), Elaboration (β 
=0.101, p=0.084) and Critical thinking (β=-0.063, p=0.284) on semester 1 
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longitudinal test does not persist outside the equation. The effect of Rehearsal 
on semester 2 longitudinal test is less as well (β =-0.102, p=0.084). The relation 
Metacognitive self- regulation persists, albeit a bit weaker for semester 2 longitu-
dinal test (β =0.122, p=0.040*). The effect of Organisation and Innovationproject 
also remains (β =0.189, p=0.002*). Moreover, additional regression analysis  
point out that sex (0=female, 1=male) is a better predictor of grade of the 
Innovationproject than the learning strategies (β =-0.138, p=0.005*), with an 
average grade of 6.82 for male students and 7.13 for female students. This is not 
the case for semester 1 longitudinal test (β =-0.076, p=0.109) or semester 2 
longitudinal test (β =-0.023, p=0.633).

Discussion
The new curriculum of the Radboudumc aims to help students develop 21st cen-
tury skills to become lifelong learning professionals, a strategy in line with recent 
insights and demands from the highly dynamic medical field. This research set out 
to investigate whether students’ learning strategies result in better academic per-
formance and if effects develop over time.

For the learning strategies Elaboration, Organisation and Metacognitive self-
regulation, we found a significant increase from year 1 to year 2. This supports 
the idea that a curriculum involving self- directed learning fosters deep learning 
strategies. Furthermore, in contrast with some other studies (Harvey et al., 2003; 
Premkumar et al., 2013), we did not find a decrease in use of self- directed learning 
strategies after the first year, further supporting the success of reaching the goals 
of the curriculum. The lack of relation between learning strategies and academic 
performance did persist in the second cohort, which supports the earlier claim that 
assessment is not easily aligned with promoting self- directed learning (Entwistle, 
2000; van Woezik, Koksma, Reuzel, Jaarsma, & Jan van der Wilt, 2020). 
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Abstract
Higher education tries to comply with a societal need for lifelong, self- directed 
learners, for which suitable learning formats are needed. Here, we consider Open 
Space Technology (OST) as a format for self- directed learning in medical educa-
tion. It involves a voluntary meeting in which students explore topics of their own 
interest, related to the overall course theme, and divide themselves over small 
groups accordingly. After having studied for almost two years in a curriculum with 
a fixed course format comprising daily mandatory group meetings, OST provided 
a new education environment. We used qualitative methods to investigate how 
students experience a transition to OST. We coded audio transcripts of student 
group discussions and short interviews with teachers. This led to a final set of 30 
codes further categorized into 6 themes. While increased autonomy motivated 
students and gave them a sense of freedom, having to structure their own learning 
brought about initial insecurities. Relatedness to teachers, a positive atmosphere 
and interaction with peers helped students deal with these insecurities and use 
them as a starting point for critical thinking. We conclude that OST is a valuable aid 
in the development of self- directed learning.
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Introduction
In educational discourse one often encounters the rationale that educational 
change is warranted given the dynamics of professional fields. Exponential growth 
of knowledge and technologies implies that higher education should be the start 
of a lifelong learning journey. The consequence is a felt urgency to reform curric-
ula, aiming to support learners´ development as adaptive, reflective practitioners. 
Notwithstanding the logic of all this, making the actual transition is a delicate and 
difficult matter. More research on this transitional stage may yield useful insights 
for institutions intent on embracing new educational philosophies and forms 
(Delany et al., 2016).

In the field of medicine, the call for educational reform is particularly strong, driven 
by an abiding patient movement and appeal to rebuild medical practice (Koksma 
& Kremer, 2019). The authors of an already canonical publication in the Lancet 
(Frenk et al., 2010), make a plea for rebuilding educational programs according 
to changing professional needs, and incorporating self- directed learning (SDL) 
to educate lifelong learning professionals. To incorporate SDL means that, as 
teachers and educationalists, we should work on three major challenges: First, we 
should allow students to organize their own learning (Knowles, 1975; Sandars & 
Walsch, 2016). Second, we should give them early access to professional practic-
es to create a sense of urgency and bring about spontaneous reflection on what 
they are doing and how they are doing it (K. Falk, Falk, & Jakobsson Ung, 2016). 
Third, SDL implies that students have a chance to direct their learning based on 
their own questions and interests (Abd-El-Fattah, 2010; Garrison, 1997). 

Ample evidence suggests that SDL increases responsibility and motivation, mak-
ing learning more effective and sustainable (Lee, Mann, & Frank, 2010). However, 
evaluations of new education methods tend to show inconsistencies regarding 
SDL outcomes (Murad, Coto-Yglesias, Varkey, Prokop, & Murad, 2010; O’Shea, 
2003). This may be explained by context-dependency, such as poor imple-
mentation (Dolmans, de Grave, Wolfhagen, & van der Vleuten, 2005). To better 
understand this phenomenon, we believe that it is of interest to scrutinize the 
processes involved when learners enter an SDL learning environment for the first 
time. In this study, we do so by describing Open Space Technology (OST), an SDL-
based working format virtually new to higher education. 

Barriers for self- directed learning
Self- directed learning (SDL) is defined in this study as an approach where 
learners gradually assume personal responsibility and control of the cognitive 
(self-monitoring) and contextual (self-management) processes in constructing 
and evaluating meaningful and worthwhile learning outcomes (Garrison, 1997). 
According to this definition of Garrison, self-monitoring addresses cognitive and 
metacognitive processes. The learner takes responsibility for the construction 
of meaning from the learning materials. Self-monitoring is dependent upon both 
internal and external feedback, so it builds from a collaborative process. Self-
management involves shaping the contextual conditions in line with goal-directed 
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actions. This is a collaborative process, in which teachers and peers are involved. 
It is also a complicated process, and as such the development of SDL has some 
barriers related to the student, the organization, the teacher-student interaction, 
and the role of the teacher.

First relating to the student, SDL involves both taking responsibility as well as hav-
ing control over the learning process and conditions (Stockdale & Brockett, 2011). 
The dilemma here is whether responsibility precedes control or vice versa. It is 
difficult for learners to feel responsible for their own learning without feeling con-
trol over the educational transaction. However, by just having control, the sense 
of responsibility is not necessarily engaged (Garrison, 1997). That is, the student 
might feel incompetent or insecure, and as a consequence hesitant to assume 
responsibility over a task. The self-determination theory (SDT) indeed indicates 
that for a student to feel motivated to pursue a task, not only autonomy but also 
competence and relatedness need to be in place. Therefore, it should be empha-
sized that development of SDL takes place in relation to peers and teachers. They 
help instill feelings of competence and relatedness, by giving feedback and by 
establishing a relationship.

This brings us to the second barrier, relating to the organization, which is the 
conflict of remaining autonomous and responsible in relation to SDL. Mezirow 
(1985) pointed out that students can only choose among objectives if all possi-
ble objectives are known. Full autonomy in SDL, if it is at all possible, should not 
become an idée fixe. The ideology of autonomy in SDL perhaps even hampered 
its conceptualization and implementation in educational settings (Candy, 1991). 
That is, students understand faculty has set goals and they want to know about 
these goals. In this respect, it is important to distinguish between SDL as a meth-
od of learning and the attainment targets of a curriculum, which may be reached 
through SDL (Miflin, Campbell, & Price, 1999). 

As Candy (1991) points out, it is important to take care to create a support-
ive climate for learning. This is not something easily captured in guidelines. Of 
importance are the learner’s perceptions and expectations of particular learning 
situations. Research shows that learners adjust and adapt themselves to what 
they believe are the instructor’s expectations, and what they anticipate will be 
required in tests and assessments at the end (Biggs, 1999; Wormald, Schoeman, 
Somasunderam, & Penn, 2009). Such expectations determine learning strategies 
that students pursue. Because of this, instructional settings are inherently restric-
tive of learners’ abilities to be fully self-directing. 

The third barrier, regarding the teacher-student interaction, is that guiding stu-
dents in the process of developing SDL is a delicate balance. Horton (1990) 
stressed the importance of making sure that students remain in control of this 
process. Teachers should not take too much out of their hands, to make sure 
students experience productive levels of control (Horton, Freire, & Bell, 1990). 
Recent research points out that this level of autonomy varies between students 
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and evaluating meaningful and worthwhile learning outcomes (Garrison, 1997). 
According to this definition of Garrison, self-monitoring addresses cognitive and 
metacognitive processes. The learner takes responsibility for the construction 
of meaning from the learning materials. Self-monitoring is dependent upon both 
internal and external feedback, so it builds from a collaborative process. Self-
management involves shaping the contextual conditions in line with goal-directed 
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actions. This is a collaborative process, in which teachers and peers are involved. 
It is also a complicated process, and as such the development of SDL has some 
barriers related to the student, the organization, the teacher-student interaction, 
and the role of the teacher.

First relating to the student, SDL involves both taking responsibility as well as hav-
ing control over the learning process and conditions (Stockdale & Brockett, 2011). 
The dilemma here is whether responsibility precedes control or vice versa. It is 
difficult for learners to feel responsible for their own learning without feeling con-
trol over the educational transaction. However, by just having control, the sense 
of responsibility is not necessarily engaged (Garrison, 1997). That is, the student 
might feel incompetent or insecure, and as a consequence hesitant to assume 
responsibility over a task. The self-determination theory (SDT) indeed indicates 
that for a student to feel motivated to pursue a task, not only autonomy but also 
competence and relatedness need to be in place. Therefore, it should be empha-
sized that development of SDL takes place in relation to peers and teachers. They 
help instill feelings of competence and relatedness, by giving feedback and by 
establishing a relationship.

This brings us to the second barrier, relating to the organization, which is the 
conflict of remaining autonomous and responsible in relation to SDL. Mezirow 
(1985) pointed out that students can only choose among objectives if all possi-
ble objectives are known. Full autonomy in SDL, if it is at all possible, should not 
become an idée fixe. The ideology of autonomy in SDL perhaps even hampered 
its conceptualization and implementation in educational settings (Candy, 1991). 
That is, students understand faculty has set goals and they want to know about 
these goals. In this respect, it is important to distinguish between SDL as a meth-
od of learning and the attainment targets of a curriculum, which may be reached 
through SDL (Miflin, Campbell, & Price, 1999). 

As Candy (1991) points out, it is important to take care to create a support-
ive climate for learning. This is not something easily captured in guidelines. Of 
importance are the learner’s perceptions and expectations of particular learning 
situations. Research shows that learners adjust and adapt themselves to what 
they believe are the instructor’s expectations, and what they anticipate will be 
required in tests and assessments at the end (Biggs, 1999; Wormald, Schoeman, 
Somasunderam, & Penn, 2009). Such expectations determine learning strategies 
that students pursue. Because of this, instructional settings are inherently restric-
tive of learners’ abilities to be fully self-directing. 

The third barrier, regarding the teacher-student interaction, is that guiding stu-
dents in the process of developing SDL is a delicate balance. Horton (1990) 
stressed the importance of making sure that students remain in control of this 
process. Teachers should not take too much out of their hands, to make sure 
students experience productive levels of control (Horton, Freire, & Bell, 1990). 
Recent research points out that this level of autonomy varies between students 
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and depends on context (Levett-Jones, 2005). Moreover, when there is too much 
autonomy, it may lead students to consider SDL equal to “self-teaching” (Shanley, 
2007) or a “lack of support”, like in some PBL curricula (Dornan, Boshuizen, King, 
& Scherpbier, 2007).

This brings us to the fourth barrier, which is the role of the teacher. Candy (1991) 
notes that commitment to autonomy sometimes leads to forms of false democracy 
in which adult educators feel they have no right to stand for any agendas they feel 
are important. Horton sketches a caricature image of the teacher as facilitator: 
‘There’s no such thing as just being a coordinator or facilitator, as if you don’t know 
anything. What the hell are you around for, if you don’t know anything. Just get out 
of the way and let somebody have the space that knows something, believes some-
thing’ (Horton et al., 1990). This quote reveals a frustration some teachers in SDL 
may have experienced. What is important to learn from this, is that a teacher as 
facilitator has to have a deep disciplinary background in order to be able to properly 
guide the learning process (Sandars & Warsch, 2016). However, the main focus of 
interest should be with the learning process of the student, and not with the ego of 
the teacher who needs to showcase his or her knowledge (Brookfield, 1994). 

So, indeed, we can identify some barriers for engaging in SDL pertaining to 
the organization, student, teacher-student interaction and role of the teacher. 
However, even an experienced, competent, and motivated learner, who has suc-
cessfully learned other things in the past, may still have problems with SDL. It could 
be because of societal rules and norms, distance between the learner and teacher, 
or competence of the learner to exercise choice (Candy, 1991). Knowles (1985) 
identifies some elements of a supportive climate: low threat, unconditional positive 
regard, honest and open feedback, respect for the ideas and opinions of others, 
approval of self-improvement as a goal, collaboration rather than competition. The 
learner needs to be free to experiment with alternative conceptions and perspec-
tives before making a commitment to a new or revised framework (Knowles, 1985).

Open Space Technology 
With this concept of self- directed learning in education in mind, we deemed many 
educational methods unfit for promotion of a sense of autonomy, authenticity, and 
responsibility. The problem of education formats that aim to support self- directed 
learning is that they still involve some form of control by the teacher, as we see in 
for instance team-based learning and problem- based learning. Looking at the 
theory above, a format is needed in which control and responsibility can gradually 
be transferred to the learner.

In such a format, self- directed learners will benefit from having learning materi-
als and teachers available at their request. Online open sources and e-learning 
modules may provide materials (Hammarlund, Nilsson, & Gummesson, 2015), but 
teachers, who have responsibilities in patient care and research, cannot be avail-
able all the time. Therefore, we need creative solutions to design programs that 
simultaneously stimulate SDL, feature scheduled learning experiences, and offer 
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opportunities for monitoring learning processes. Open Space Technology (OST) 

may offer such a solution (Owen, 2008).
 
OST has a broadly articulated purpose. It provides a ‘marketplace’ where par-
ticipants move freely between ‘workshops’ and shop for ideas, knowledge, and 
inspiration. Initially, a meeting has no agenda. Participants propose topics by 
posting them on a bulletin board, and workshops are formed around these topics. 
Participants can suggest new workshops or join workshops initiated by others. 
The meeting develops according to five, somewhat unorthodox, guiding principles: 
1) whoever comes is the right person; 2) whenever it starts is the right time; 3) 
wherever it happens is the right place; 4) whatever happens is the only thing that 
could have happened; 5) when it’s over, it’s over. Importantly, the ‘law of two feet’ 
reminds participants of the right and responsibility to go someplace else if they 
feel they are neither learning nor contributing (Owen, 2008). The general idea is 
that you work on things you want to work on, with people who share your needs 
and ambitions at that point in time.  

An OST environment is thus very informal, which means that discussions have 
another form than in traditional education settings. Discussions in an OST set-
ting will change over time, in line with the idea of change that Holman proposes 
(Holman, 2009). Initially, ideas will appear unorganized, there will be confusion and 
it is then important that participants remain open to each other’s views, ask ques-
tions and discuss ideas. A second phase will involve the emergence of a sense of 
community, as participants discover common interests. People will start to group 
around shared interests and viewpoints. In the end, conclusions and decisions 
can be made by way of convergence of ideas, interests and personal relationships 
(Pereira & Figueiredo, 2010).

OST is a common working format at conferences (Palmer, Dunford, & Buchanan, 
2017), but it’s effects are largely unclear (Bryson & Anderson, 2000; Bushe & 
Marshak, 2009). OST is still a novelty in education. First pilot studies in education 
show promising results regarding involvement in the course, as students spend 
more time and show more effort to complete their assignments. They also tend 
to appreciate OST (Patton et al., 2016; Pereira & Figueiredo, 2010). What we do 
not know is how processes in an OST course develop, and how to help students in 
OST make the transition to a new way of learning. This study will seek answers to 
these questions.
 

Aim and hypotheses
The aim of the present research is to explore a learner’s transition from regular 
education to an OST guided course. This is the first time these students encoun-
ter an SDL learning environment in formal education. Although one could argue 
that SDL takes place all the time in other situations, a transition to an open learn-
ing experience probably has different mechanisms in formal education. Indeed, 
research we outlined above shows varying results with implementation of SDL 
in formal medical education. We therefore believe research in a transformative 
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and depends on context (Levett-Jones, 2005). Moreover, when there is too much 
autonomy, it may lead students to consider SDL equal to “self-teaching” (Shanley, 
2007) or a “lack of support”, like in some PBL curricula (Dornan, Boshuizen, King, 
& Scherpbier, 2007).

This brings us to the fourth barrier, which is the role of the teacher. Candy (1991) 
notes that commitment to autonomy sometimes leads to forms of false democracy 
in which adult educators feel they have no right to stand for any agendas they feel 
are important. Horton sketches a caricature image of the teacher as facilitator: 
‘There’s no such thing as just being a coordinator or facilitator, as if you don’t know 
anything. What the hell are you around for, if you don’t know anything. Just get out 
of the way and let somebody have the space that knows something, believes some-
thing’ (Horton et al., 1990). This quote reveals a frustration some teachers in SDL 
may have experienced. What is important to learn from this, is that a teacher as 
facilitator has to have a deep disciplinary background in order to be able to properly 
guide the learning process (Sandars & Warsch, 2016). However, the main focus of 
interest should be with the learning process of the student, and not with the ego of 
the teacher who needs to showcase his or her knowledge (Brookfield, 1994). 

So, indeed, we can identify some barriers for engaging in SDL pertaining to 
the organization, student, teacher-student interaction and role of the teacher. 
However, even an experienced, competent, and motivated learner, who has suc-
cessfully learned other things in the past, may still have problems with SDL. It could 
be because of societal rules and norms, distance between the learner and teacher, 
or competence of the learner to exercise choice (Candy, 1991). Knowles (1985) 
identifies some elements of a supportive climate: low threat, unconditional positive 
regard, honest and open feedback, respect for the ideas and opinions of others, 
approval of self-improvement as a goal, collaboration rather than competition. The 
learner needs to be free to experiment with alternative conceptions and perspec-
tives before making a commitment to a new or revised framework (Knowles, 1985).

Open Space Technology 
With this concept of self- directed learning in education in mind, we deemed many 
educational methods unfit for promotion of a sense of autonomy, authenticity, and 
responsibility. The problem of education formats that aim to support self- directed 
learning is that they still involve some form of control by the teacher, as we see in 
for instance team-based learning and problem- based learning. Looking at the 
theory above, a format is needed in which control and responsibility can gradually 
be transferred to the learner.

In such a format, self- directed learners will benefit from having learning materi-
als and teachers available at their request. Online open sources and e-learning 
modules may provide materials (Hammarlund, Nilsson, & Gummesson, 2015), but 
teachers, who have responsibilities in patient care and research, cannot be avail-
able all the time. Therefore, we need creative solutions to design programs that 
simultaneously stimulate SDL, feature scheduled learning experiences, and offer 
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opportunities for monitoring learning processes. Open Space Technology (OST) 

may offer such a solution (Owen, 2008).
 
OST has a broadly articulated purpose. It provides a ‘marketplace’ where par-
ticipants move freely between ‘workshops’ and shop for ideas, knowledge, and 
inspiration. Initially, a meeting has no agenda. Participants propose topics by 
posting them on a bulletin board, and workshops are formed around these topics. 
Participants can suggest new workshops or join workshops initiated by others. 
The meeting develops according to five, somewhat unorthodox, guiding principles: 
1) whoever comes is the right person; 2) whenever it starts is the right time; 3) 
wherever it happens is the right place; 4) whatever happens is the only thing that 
could have happened; 5) when it’s over, it’s over. Importantly, the ‘law of two feet’ 
reminds participants of the right and responsibility to go someplace else if they 
feel they are neither learning nor contributing (Owen, 2008). The general idea is 
that you work on things you want to work on, with people who share your needs 
and ambitions at that point in time.  

An OST environment is thus very informal, which means that discussions have 
another form than in traditional education settings. Discussions in an OST set-
ting will change over time, in line with the idea of change that Holman proposes 
(Holman, 2009). Initially, ideas will appear unorganized, there will be confusion and 
it is then important that participants remain open to each other’s views, ask ques-
tions and discuss ideas. A second phase will involve the emergence of a sense of 
community, as participants discover common interests. People will start to group 
around shared interests and viewpoints. In the end, conclusions and decisions 
can be made by way of convergence of ideas, interests and personal relationships 
(Pereira & Figueiredo, 2010).

OST is a common working format at conferences (Palmer, Dunford, & Buchanan, 
2017), but it’s effects are largely unclear (Bryson & Anderson, 2000; Bushe & 
Marshak, 2009). OST is still a novelty in education. First pilot studies in education 
show promising results regarding involvement in the course, as students spend 
more time and show more effort to complete their assignments. They also tend 
to appreciate OST (Patton et al., 2016; Pereira & Figueiredo, 2010). What we do 
not know is how processes in an OST course develop, and how to help students in 
OST make the transition to a new way of learning. This study will seek answers to 
these questions.
 

Aim and hypotheses
The aim of the present research is to explore a learner’s transition from regular 
education to an OST guided course. This is the first time these students encoun-
ter an SDL learning environment in formal education. Although one could argue 
that SDL takes place all the time in other situations, a transition to an open learn-
ing experience probably has different mechanisms in formal education. Indeed, 
research we outlined above shows varying results with implementation of SDL 
in formal medical education. We therefore believe research in a transformative 
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and depends on context (Levett-Jones, 2005). Moreover, when there is too much 
autonomy, it may lead students to consider SDL equal to “self-teaching” (Shanley, 
2007) or a “lack of support”, like in some PBL curricula (Dornan, Boshuizen, King, 
& Scherpbier, 2007).

This brings us to the fourth barrier, which is the role of the teacher. Candy (1991) 
notes that commitment to autonomy sometimes leads to forms of false democracy 
in which adult educators feel they have no right to stand for any agendas they feel 
are important. Horton sketches a caricature image of the teacher as facilitator: 
‘There’s no such thing as just being a coordinator or facilitator, as if you don’t know 
anything. What the hell are you around for, if you don’t know anything. Just get out 
of the way and let somebody have the space that knows something, believes some-
thing’ (Horton et al., 1990). This quote reveals a frustration some teachers in SDL 
may have experienced. What is important to learn from this, is that a teacher as 
facilitator has to have a deep disciplinary background in order to be able to properly 
guide the learning process (Sandars & Warsch, 2016). However, the main focus of 
interest should be with the learning process of the student, and not with the ego of 
the teacher who needs to showcase his or her knowledge (Brookfield, 1994). 

So, indeed, we can identify some barriers for engaging in SDL pertaining to 
the organization, student, teacher-student interaction and role of the teacher. 
However, even an experienced, competent, and motivated learner, who has suc-
cessfully learned other things in the past, may still have problems with SDL. It could 
be because of societal rules and norms, distance between the learner and teacher, 
or competence of the learner to exercise choice (Candy, 1991). Knowles (1985) 
identifies some elements of a supportive climate: low threat, unconditional positive 
regard, honest and open feedback, respect for the ideas and opinions of others, 
approval of self-improvement as a goal, collaboration rather than competition. The 
learner needs to be free to experiment with alternative conceptions and perspec-
tives before making a commitment to a new or revised framework (Knowles, 1985).

Open Space Technology 
With this concept of self- directed learning in education in mind, we deemed many 
educational methods unfit for promotion of a sense of autonomy, authenticity, and 
responsibility. The problem of education formats that aim to support self- directed 
learning is that they still involve some form of control by the teacher, as we see in 
for instance team-based learning and problem- based learning. Looking at the 
theory above, a format is needed in which control and responsibility can gradually 
be transferred to the learner.

In such a format, self- directed learners will benefit from having learning materi-
als and teachers available at their request. Online open sources and e-learning 
modules may provide materials (Hammarlund, Nilsson, & Gummesson, 2015), but 
teachers, who have responsibilities in patient care and research, cannot be avail-
able all the time. Therefore, we need creative solutions to design programs that 
simultaneously stimulate SDL, feature scheduled learning experiences, and offer 
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opportunities for monitoring learning processes. Open Space Technology (OST) 

may offer such a solution (Owen, 2008).
 
OST has a broadly articulated purpose. It provides a ‘marketplace’ where par-
ticipants move freely between ‘workshops’ and shop for ideas, knowledge, and 
inspiration. Initially, a meeting has no agenda. Participants propose topics by 
posting them on a bulletin board, and workshops are formed around these topics. 
Participants can suggest new workshops or join workshops initiated by others. 
The meeting develops according to five, somewhat unorthodox, guiding principles: 
1) whoever comes is the right person; 2) whenever it starts is the right time; 3) 
wherever it happens is the right place; 4) whatever happens is the only thing that 
could have happened; 5) when it’s over, it’s over. Importantly, the ‘law of two feet’ 
reminds participants of the right and responsibility to go someplace else if they 
feel they are neither learning nor contributing (Owen, 2008). The general idea is 
that you work on things you want to work on, with people who share your needs 
and ambitions at that point in time.  

An OST environment is thus very informal, which means that discussions have 
another form than in traditional education settings. Discussions in an OST set-
ting will change over time, in line with the idea of change that Holman proposes 
(Holman, 2009). Initially, ideas will appear unorganized, there will be confusion and 
it is then important that participants remain open to each other’s views, ask ques-
tions and discuss ideas. A second phase will involve the emergence of a sense of 
community, as participants discover common interests. People will start to group 
around shared interests and viewpoints. In the end, conclusions and decisions 
can be made by way of convergence of ideas, interests and personal relationships 
(Pereira & Figueiredo, 2010).

OST is a common working format at conferences (Palmer, Dunford, & Buchanan, 
2017), but it’s effects are largely unclear (Bryson & Anderson, 2000; Bushe & 
Marshak, 2009). OST is still a novelty in education. First pilot studies in education 
show promising results regarding involvement in the course, as students spend 
more time and show more effort to complete their assignments. They also tend 
to appreciate OST (Patton et al., 2016; Pereira & Figueiredo, 2010). What we do 
not know is how processes in an OST course develop, and how to help students in 
OST make the transition to a new way of learning. This study will seek answers to 
these questions.
 

Aim and hypotheses
The aim of the present research is to explore a learner’s transition from regular 
education to an OST guided course. This is the first time these students encoun-
ter an SDL learning environment in formal education. Although one could argue 
that SDL takes place all the time in other situations, a transition to an open learn-
ing experience probably has different mechanisms in formal education. Indeed, 
research we outlined above shows varying results with implementation of SDL 
in formal medical education. We therefore believe research in a transformative 
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and depends on context (Levett-Jones, 2005). Moreover, when there is too much 
autonomy, it may lead students to consider SDL equal to “self-teaching” (Shanley, 
2007) or a “lack of support”, like in some PBL curricula (Dornan, Boshuizen, King, 
& Scherpbier, 2007).

This brings us to the fourth barrier, which is the role of the teacher. Candy (1991) 
notes that commitment to autonomy sometimes leads to forms of false democracy 
in which adult educators feel they have no right to stand for any agendas they feel 
are important. Horton sketches a caricature image of the teacher as facilitator: 
‘There’s no such thing as just being a coordinator or facilitator, as if you don’t know 
anything. What the hell are you around for, if you don’t know anything. Just get out 
of the way and let somebody have the space that knows something, believes some-
thing’ (Horton et al., 1990). This quote reveals a frustration some teachers in SDL 
may have experienced. What is important to learn from this, is that a teacher as 
facilitator has to have a deep disciplinary background in order to be able to properly 
guide the learning process (Sandars & Warsch, 2016). However, the main focus of 
interest should be with the learning process of the student, and not with the ego of 
the teacher who needs to showcase his or her knowledge (Brookfield, 1994). 

So, indeed, we can identify some barriers for engaging in SDL pertaining to 
the organization, student, teacher-student interaction and role of the teacher. 
However, even an experienced, competent, and motivated learner, who has suc-
cessfully learned other things in the past, may still have problems with SDL. It could 
be because of societal rules and norms, distance between the learner and teacher, 
or competence of the learner to exercise choice (Candy, 1991). Knowles (1985) 
identifies some elements of a supportive climate: low threat, unconditional positive 
regard, honest and open feedback, respect for the ideas and opinions of others, 
approval of self-improvement as a goal, collaboration rather than competition. The 
learner needs to be free to experiment with alternative conceptions and perspec-
tives before making a commitment to a new or revised framework (Knowles, 1985).

Open Space Technology 
With this concept of self- directed learning in education in mind, we deemed many 
educational methods unfit for promotion of a sense of autonomy, authenticity, and 
responsibility. The problem of education formats that aim to support self- directed 
learning is that they still involve some form of control by the teacher, as we see in 
for instance team-based learning and problem- based learning. Looking at the 
theory above, a format is needed in which control and responsibility can gradually 
be transferred to the learner.

In such a format, self- directed learners will benefit from having learning materi-
als and teachers available at their request. Online open sources and e-learning 
modules may provide materials (Hammarlund, Nilsson, & Gummesson, 2015), but 
teachers, who have responsibilities in patient care and research, cannot be avail-
able all the time. Therefore, we need creative solutions to design programs that 
simultaneously stimulate SDL, feature scheduled learning experiences, and offer 
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opportunities for monitoring learning processes. Open Space Technology (OST) 

may offer such a solution (Owen, 2008).
 
OST has a broadly articulated purpose. It provides a ‘marketplace’ where par-
ticipants move freely between ‘workshops’ and shop for ideas, knowledge, and 
inspiration. Initially, a meeting has no agenda. Participants propose topics by 
posting them on a bulletin board, and workshops are formed around these topics. 
Participants can suggest new workshops or join workshops initiated by others. 
The meeting develops according to five, somewhat unorthodox, guiding principles: 
1) whoever comes is the right person; 2) whenever it starts is the right time; 3) 
wherever it happens is the right place; 4) whatever happens is the only thing that 
could have happened; 5) when it’s over, it’s over. Importantly, the ‘law of two feet’ 
reminds participants of the right and responsibility to go someplace else if they 
feel they are neither learning nor contributing (Owen, 2008). The general idea is 
that you work on things you want to work on, with people who share your needs 
and ambitions at that point in time.  

An OST environment is thus very informal, which means that discussions have 
another form than in traditional education settings. Discussions in an OST set-
ting will change over time, in line with the idea of change that Holman proposes 
(Holman, 2009). Initially, ideas will appear unorganized, there will be confusion and 
it is then important that participants remain open to each other’s views, ask ques-
tions and discuss ideas. A second phase will involve the emergence of a sense of 
community, as participants discover common interests. People will start to group 
around shared interests and viewpoints. In the end, conclusions and decisions 
can be made by way of convergence of ideas, interests and personal relationships 
(Pereira & Figueiredo, 2010).

OST is a common working format at conferences (Palmer, Dunford, & Buchanan, 
2017), but it’s effects are largely unclear (Bryson & Anderson, 2000; Bushe & 
Marshak, 2009). OST is still a novelty in education. First pilot studies in education 
show promising results regarding involvement in the course, as students spend 
more time and show more effort to complete their assignments. They also tend 
to appreciate OST (Patton et al., 2016; Pereira & Figueiredo, 2010). What we do 
not know is how processes in an OST course develop, and how to help students in 
OST make the transition to a new way of learning. This study will seek answers to 
these questions.
 

Aim and hypotheses
The aim of the present research is to explore a learner’s transition from regular 
education to an OST guided course. This is the first time these students encoun-
ter an SDL learning environment in formal education. Although one could argue 
that SDL takes place all the time in other situations, a transition to an open learn-
ing experience probably has different mechanisms in formal education. Indeed, 
research we outlined above shows varying results with implementation of SDL 
in formal medical education. We therefore believe research in a transformative 
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environment in formal education is needed to understand the specific mechanisms 
at work. We do so by analyzing the behavior of the students and their reflections 
on OST, making use of qualitative research methods. We recorded students con-
versing and working together and recorded scripted mini interviews with teachers. 
This research thus explores how students learn in an OST environment, how they 
experience this, and which factors influence the process and outcome of OST.

As said, this study focuses on what it is like to experience a more self- directed 
learning environment for the first time. The study does not aim to show that stu-
dents have become more self- directed or that the OST format is more effective 
to achieve certain learning goals. However, even though the study lacks adequate 
quantitative methods to scrutinize these issues properly we do also report (1) 
study results, (2) study time spent, (3) overall appreciation, and (4) motivation of the 
students. We do not have very strong hypotheses regarding these questions since 
we focus mainly on the qualitative description of student behavior of any kind.

Method
Design 

In 2015 and 2016, we evaluated OST in the course ‘Ethics and philosophy of 
Biomedical Sciences’ at the Radboudumc, Nijmegen, The Netherlands. The 
course was scheduled in the second year of a Bachelor’s program in Biomedical 
Sciences. It was a four-week, full-time course, at the end of which students com-
pleted a theoretical test featuring open-ended questions and wrote an essay on a 
topic of choice related to the course. Normally, the course featured twelve group 
meetings of two hours with one teacher. During these meetings with obligatory 
attendance, 12-15 students discussed self-study assignments under supervision 
of their teacher. 

The course was divided into seven core parts, which were presented as such to 
the students in the lectures and assignments. Working groups would follow the 
line quite strictly, whereas in the OST environment, students could decide for 
themselves what they would work on and when. Topics were: integrity, medical 
technology, epistemology, concepts of sickness and health, animal and human 
research, utopia and dystopia, and the scientific community. Sixteen main learning 
goals of the course were predefined in terms of the societal context, philosophical 
context, and ethical context. Examples for each respective context are: “You can 
illustrate the influence of societal notions about sickness and health on biomed-
ical research”, “You can determine your position regarding philosophical theories 
about health, in particular descriptivism and normativism” and “You can recognize 
and analyze relevant ethical aspects of biomedical research, especially regarding 
dilemmas and temptations”.

For this study, instead of attending the regular group meetings, an OST-group 
of 30 students maximum engaged in seven non-mandatory meetings without 
predefined content, during which two teachers were in the room. Students could 
come and go as they pleased in the scheduled three hours. Students of the OST 
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group wrote down at what time they entered and left the meetings, which was only 
intended for research purposes and was communicated as such. They had access 
to a closed Yammer group (a local social network for businesses; in 2015), or 
Facebook group (in 2016) that was established specifically for them to extend the 
learning community with a digital space. They could use it to exchange materials 
and thoughts, set agendas for OST meetings, or make appointments outside the 
scheduled OST meetings. All students had access to the twelve lectures and the 
fifteen self-study assignments that were delivered during the course. 

Procedure 
In 2015, students participating in the course were randomly allocated to the OST- 
or the regular group, and then given an opportunity to opt out as was required by 
the ethical review board of the Netherlands Association for Medical Education 
(NVMO). In 2016, we wanted to provide all students with the opportunity to join, so 
we gave students a choice to participate in either the OST-, or the regular group. 

Two iPads with the mobile version of Atlas.ti® installed were used during all OST 
meetings to make audio recordings of conversations between small groups of stu-
dents, or between students and the teachers. The researcher or teachers would 
start the recording and made sure that the iPads switched to another group of 
students after a maximum of thirty minutes. We also gathered reflections of the 
students on their learning as it was taking place, as the teachers would ask the 
students about their learning process during the OST meetings. At the end of the 
course, OST students were asked to write a brief reflection on the course and 
what they had learned from it. 

All students took the same final test, which consisted of ten open-ended 
questions that were each graded by the teachers that had formulated them. 
Immediately after the course, all students received an online questionnaire 
containing questions about the time spent on learning activities, the student’s self- 
image, self-estimated test scores, and the overall evaluation of the course (see 
Appendix 1). 

Students signed informed consent for participation in the experiment and use of 
audio recordings, results of the evaluation, and study results. For ethical approval 
of the experiment we had to promise the ethical review board we would com-
pensate the OST-group students in case of lower study results. This study was 
approved by the ethical review board of the NVMO- file number 409.

Analysis 
As the OST was considered as a complex intervention, we wanted to describe the 
processes as fully as possible. To do so we used multiple outcome measures, both 
quantitative and qualitative, in line with advice of Craig et al. (2008). They argue 
that to understand complex interventions both quantitative and qualitative meth-
ods are needed to understand the outcome as well as the mechanisms involved. 
Furthermore, we used a complementarity mixed design, by which we underline 
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environment in formal education is needed to understand the specific mechanisms 
at work. We do so by analyzing the behavior of the students and their reflections 
on OST, making use of qualitative research methods. We recorded students con-
versing and working together and recorded scripted mini interviews with teachers. 
This research thus explores how students learn in an OST environment, how they 
experience this, and which factors influence the process and outcome of OST.

As said, this study focuses on what it is like to experience a more self- directed 
learning environment for the first time. The study does not aim to show that stu-
dents have become more self- directed or that the OST format is more effective 
to achieve certain learning goals. However, even though the study lacks adequate 
quantitative methods to scrutinize these issues properly we do also report (1) 
study results, (2) study time spent, (3) overall appreciation, and (4) motivation of the 
students. We do not have very strong hypotheses regarding these questions since 
we focus mainly on the qualitative description of student behavior of any kind.

Method
Design 

In 2015 and 2016, we evaluated OST in the course ‘Ethics and philosophy of 
Biomedical Sciences’ at the Radboudumc, Nijmegen, The Netherlands. The 
course was scheduled in the second year of a Bachelor’s program in Biomedical 
Sciences. It was a four-week, full-time course, at the end of which students com-
pleted a theoretical test featuring open-ended questions and wrote an essay on a 
topic of choice related to the course. Normally, the course featured twelve group 
meetings of two hours with one teacher. During these meetings with obligatory 
attendance, 12-15 students discussed self-study assignments under supervision 
of their teacher. 

The course was divided into seven core parts, which were presented as such to 
the students in the lectures and assignments. Working groups would follow the 
line quite strictly, whereas in the OST environment, students could decide for 
themselves what they would work on and when. Topics were: integrity, medical 
technology, epistemology, concepts of sickness and health, animal and human 
research, utopia and dystopia, and the scientific community. Sixteen main learning 
goals of the course were predefined in terms of the societal context, philosophical 
context, and ethical context. Examples for each respective context are: “You can 
illustrate the influence of societal notions about sickness and health on biomed-
ical research”, “You can determine your position regarding philosophical theories 
about health, in particular descriptivism and normativism” and “You can recognize 
and analyze relevant ethical aspects of biomedical research, especially regarding 
dilemmas and temptations”.

For this study, instead of attending the regular group meetings, an OST-group 
of 30 students maximum engaged in seven non-mandatory meetings without 
predefined content, during which two teachers were in the room. Students could 
come and go as they pleased in the scheduled three hours. Students of the OST 
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group wrote down at what time they entered and left the meetings, which was only 
intended for research purposes and was communicated as such. They had access 
to a closed Yammer group (a local social network for businesses; in 2015), or 
Facebook group (in 2016) that was established specifically for them to extend the 
learning community with a digital space. They could use it to exchange materials 
and thoughts, set agendas for OST meetings, or make appointments outside the 
scheduled OST meetings. All students had access to the twelve lectures and the 
fifteen self-study assignments that were delivered during the course. 

Procedure 
In 2015, students participating in the course were randomly allocated to the OST- 
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(NVMO). In 2016, we wanted to provide all students with the opportunity to join, so 
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meetings to make audio recordings of conversations between small groups of stu-
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start the recording and made sure that the iPads switched to another group of 
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questions that were each graded by the teachers that had formulated them. 
Immediately after the course, all students received an online questionnaire 
containing questions about the time spent on learning activities, the student’s self- 
image, self-estimated test scores, and the overall evaluation of the course (see 
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Students signed informed consent for participation in the experiment and use of 
audio recordings, results of the evaluation, and study results. For ethical approval 
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pensate the OST-group students in case of lower study results. This study was 
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Method
Design 

In 2015 and 2016, we evaluated OST in the course ‘Ethics and philosophy of 
Biomedical Sciences’ at the Radboudumc, Nijmegen, The Netherlands. The 
course was scheduled in the second year of a Bachelor’s program in Biomedical 
Sciences. It was a four-week, full-time course, at the end of which students com-
pleted a theoretical test featuring open-ended questions and wrote an essay on a 
topic of choice related to the course. Normally, the course featured twelve group 
meetings of two hours with one teacher. During these meetings with obligatory 
attendance, 12-15 students discussed self-study assignments under supervision 
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research, utopia and dystopia, and the scientific community. Sixteen main learning 
goals of the course were predefined in terms of the societal context, philosophical 
context, and ethical context. Examples for each respective context are: “You can 
illustrate the influence of societal notions about sickness and health on biomed-
ical research”, “You can determine your position regarding philosophical theories 
about health, in particular descriptivism and normativism” and “You can recognize 
and analyze relevant ethical aspects of biomedical research, especially regarding 
dilemmas and temptations”.

For this study, instead of attending the regular group meetings, an OST-group 
of 30 students maximum engaged in seven non-mandatory meetings without 
predefined content, during which two teachers were in the room. Students could 
come and go as they pleased in the scheduled three hours. Students of the OST 
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group wrote down at what time they entered and left the meetings, which was only 
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to a closed Yammer group (a local social network for businesses; in 2015), or 
Facebook group (in 2016) that was established specifically for them to extend the 
learning community with a digital space. They could use it to exchange materials 
and thoughts, set agendas for OST meetings, or make appointments outside the 
scheduled OST meetings. All students had access to the twelve lectures and the 
fifteen self-study assignments that were delivered during the course. 

Procedure 
In 2015, students participating in the course were randomly allocated to the OST- 
or the regular group, and then given an opportunity to opt out as was required by 
the ethical review board of the Netherlands Association for Medical Education 
(NVMO). In 2016, we wanted to provide all students with the opportunity to join, so 
we gave students a choice to participate in either the OST-, or the regular group. 

Two iPads with the mobile version of Atlas.ti® installed were used during all OST 
meetings to make audio recordings of conversations between small groups of stu-
dents, or between students and the teachers. The researcher or teachers would 
start the recording and made sure that the iPads switched to another group of 
students after a maximum of thirty minutes. We also gathered reflections of the 
students on their learning as it was taking place, as the teachers would ask the 
students about their learning process during the OST meetings. At the end of the 
course, OST students were asked to write a brief reflection on the course and 
what they had learned from it. 

All students took the same final test, which consisted of ten open-ended 
questions that were each graded by the teachers that had formulated them. 
Immediately after the course, all students received an online questionnaire 
containing questions about the time spent on learning activities, the student’s self- 
image, self-estimated test scores, and the overall evaluation of the course (see 
Appendix 1). 

Students signed informed consent for participation in the experiment and use of 
audio recordings, results of the evaluation, and study results. For ethical approval 
of the experiment we had to promise the ethical review board we would com-
pensate the OST-group students in case of lower study results. This study was 
approved by the ethical review board of the NVMO- file number 409.

Analysis 
As the OST was considered as a complex intervention, we wanted to describe the 
processes as fully as possible. To do so we used multiple outcome measures, both 
quantitative and qualitative, in line with advice of Craig et al. (2008). They argue 
that to understand complex interventions both quantitative and qualitative meth-
ods are needed to understand the outcome as well as the mechanisms involved. 
Furthermore, we used a complementarity mixed design, by which we underline 
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about health, in particular descriptivism and normativism” and “You can recognize 
and analyze relevant ethical aspects of biomedical research, especially regarding 
dilemmas and temptations”.

For this study, instead of attending the regular group meetings, an OST-group 
of 30 students maximum engaged in seven non-mandatory meetings without 
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questions that were each graded by the teachers that had formulated them. 
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image, self-estimated test scores, and the overall evaluation of the course (see 
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Students signed informed consent for participation in the experiment and use of 
audio recordings, results of the evaluation, and study results. For ethical approval 
of the experiment we had to promise the ethical review board we would com-
pensate the OST-group students in case of lower study results. This study was 
approved by the ethical review board of the NVMO- file number 409.
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As the OST was considered as a complex intervention, we wanted to describe the 
processes as fully as possible. To do so we used multiple outcome measures, both 
quantitative and qualitative, in line with advice of Craig et al. (2008). They argue 
that to understand complex interventions both quantitative and qualitative meth-
ods are needed to understand the outcome as well as the mechanisms involved. 
Furthermore, we used a complementarity mixed design, by which we underline 
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that the qualitative results are more than a necessary addition to the quantitative 
results and crucial for obtaining an understanding of the phenomena that is as 
rich as possible (Sale, Lohfeld, & Brazil, 2002).We used quantitative measures to 
triangulate and frame the qualitative results. For analysis of the quantitative back-
ground information, SPSS® Statistics version 23 was used to compare scores on 
the theoretical test and the quality of the essays, as well as the data obtained by 
way of the questionnaire. We employed an independent t-test to compare groups 
with respect to Likert-items. An α = 0.05 was used as an indicator of statistical 
significance.  

Qualitative results cover audio recordings of student learning behavior and reflec-
tion in a new learning environment (i.e. OST), which were analyzed based on a 
constructivist paradigm (Bunniss & Kelly, 2010). Atlas.ti® 7 software for qualitative 
data analysis was used to analyze transcriptions of the audio recordings. For this 
purpose, the first author (TW) selected 26 recordings of sufficiently high audio 
quality. As selection criterion, all students had to be represented and at least 
one recording for each OST-meeting was included. Audio covered a broad range 
of topics, including students working together and students reflecting with the 
teachers on how they fared in an OST learning environment. 

For analysis, we used the method described by Baarda, de Goede & Teunissen 
(2005), which is a method that makes use of the principles of grounded theory. 
By way of open, axial and selective coding the researchers iteratively developed 
a framework for the interpretation of the qualitative results. Transcripts were ini-
tially open coded, labeling fragments that varied from one sentence to multiple 
sentences in order to capture the essence and meaning of the quotation. After 
that, axial coding was started to categorize the codes. Three transcripts were then 
analyzed independently by all authors, the results of which were compared and 
discussed in two meetings to establish agreement on the relevance and definition 
of emerging codes and concepts and develop a final codebook. This codebook 
was used for analyzing all transcripts and the reflections of the students. On this 
basis, overarching themes were identified (Baarda, de Goede, & Teunissen, 2005). 

Reflexivity
Two of the researchers (JK and RR) taught the OST group. They were experi-
enced teachers of the course ‘Ethics and philosophy of biomedical sciences’, 
having taught the course in the standard format during four and six previous years 
respectively. They came up with the idea to try OST methodology in this course, 
because they thought it would be a fitting setting to try the methodology. As they 
were strongly involved in the design of the new curriculum, they were anxious to 
try new methods of education. 

Knowing this may lead to positivity bias or wishful thinking, an independent 
researcher (TW) led the data gathering, analysis and interpretation. Right after 
the course finished, TW interviewed the two OST teachers about the experiential 
accounts to safe keep their impressions. Both teachers explained they were quite 
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enthusiastic to try this new methodology and about the learning atmosphere of 
the OST course. Also, they felt confident about their teaching style and ability to 
connect with students. Both teachers were positively surprised about teaching a 
class with two teachers instead of one. They found out that they complemented 
each other well, having somewhat different coaching styles.

The authors understood that new experiments in education of any kind tend to 
result in enthusiastic response from students. They also knew from experience 
that this course was well appreciated by the students for years on end, particularly 
because students appreciate the opportunity to bond with one teacher, whom 
they meet with on an almost daily basis. Thus, they considered the Hawthorne 
effect, which implies that anything that gets attention will improve, was regarded 
as less of an issue, and also because the study was conducted in a rich environ-
ment (A. Falk & Heckman, 2009). All authors have a background in philosophy, 
alongside beta science (JK and RR) and social science (TW) degrees and hold a 
constructivist or perspectivist view. 

Results
In 2015, 25 students participated in the OST-group after randomization and the 
opportunity to opt out. This left 77 students in the regular group in 2015. Of those, 
23 and 43 students respectively consented to fill out the questionnaire and use of 
their grades. Some conversations with students who opted out, gave the impres-
sion of them being somewhat reluctant to experiment (Comber & Brady-Van den 
Bos, 2018). In 2016, students had a choice to participate in either the OST-, or the 
regular group. This resulted in 24 students participating in the OST-group, out of 
131 students participating in the course. Eventually, 18 students of the OST group 
and 29 students of the regular group consented to fill out the questionnaire and 
use of their grades. When we asked students why they participated in the OST, 
we received very diverse answers. Some were in for a change, others opted for 
the course schedule that offered them more freedom and hardly knew what they 
chose for. 

Analysis of 13 recordings from 2015 and 13 recordings from 2016, as well as the 
individual reflections of the students, resulted in a team-developed codebook 
(see Figure 1). The codebook contained 30 codes and 6 overarching themes: 
1) autonomy, 2) learning strategy, 3) critical and creative thinking, 4) self- image 
and -reflection, 5) student-teacher interaction, and 6) group dynamics. Below 
we will give a thematic description of the transition to OST, using quotes from the 
transcripts. 
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enthusiastic to try this new methodology and about the learning atmosphere of 
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class with two teachers instead of one. They found out that they complemented 
each other well, having somewhat different coaching styles.

The authors understood that new experiments in education of any kind tend to 
result in enthusiastic response from students. They also knew from experience 
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constructivist or perspectivist view. 

Results
In 2015, 25 students participated in the OST-group after randomization and the 
opportunity to opt out. This left 77 students in the regular group in 2015. Of those, 
23 and 43 students respectively consented to fill out the questionnaire and use of 
their grades. Some conversations with students who opted out, gave the impres-
sion of them being somewhat reluctant to experiment (Comber & Brady-Van den 
Bos, 2018). In 2016, students had a choice to participate in either the OST-, or the 
regular group. This resulted in 24 students participating in the OST-group, out of 
131 students participating in the course. Eventually, 18 students of the OST group 
and 29 students of the regular group consented to fill out the questionnaire and 
use of their grades. When we asked students why they participated in the OST, 
we received very diverse answers. Some were in for a change, others opted for 
the course schedule that offered them more freedom and hardly knew what they 
chose for. 

Analysis of 13 recordings from 2015 and 13 recordings from 2016, as well as the 
individual reflections of the students, resulted in a team-developed codebook 
(see Figure 1). The codebook contained 30 codes and 6 overarching themes: 
1) autonomy, 2) learning strategy, 3) critical and creative thinking, 4) self- image 
and -reflection, 5) student-teacher interaction, and 6) group dynamics. Below 
we will give a thematic description of the transition to OST, using quotes from the 
transcripts. 



making self-directed learning work54

that the qualitative results are more than a necessary addition to the quantitative 
results and crucial for obtaining an understanding of the phenomena that is as 
rich as possible (Sale, Lohfeld, & Brazil, 2002).We used quantitative measures to 
triangulate and frame the qualitative results. For analysis of the quantitative back-
ground information, SPSS® Statistics version 23 was used to compare scores on 
the theoretical test and the quality of the essays, as well as the data obtained by 
way of the questionnaire. We employed an independent t-test to compare groups 
with respect to Likert-items. An α = 0.05 was used as an indicator of statistical 
significance.  

Qualitative results cover audio recordings of student learning behavior and reflec-
tion in a new learning environment (i.e. OST), which were analyzed based on a 
constructivist paradigm (Bunniss & Kelly, 2010). Atlas.ti® 7 software for qualitative 
data analysis was used to analyze transcriptions of the audio recordings. For this 
purpose, the first author (TW) selected 26 recordings of sufficiently high audio 
quality. As selection criterion, all students had to be represented and at least 
one recording for each OST-meeting was included. Audio covered a broad range 
of topics, including students working together and students reflecting with the 
teachers on how they fared in an OST learning environment. 

For analysis, we used the method described by Baarda, de Goede & Teunissen 
(2005), which is a method that makes use of the principles of grounded theory. 
By way of open, axial and selective coding the researchers iteratively developed 
a framework for the interpretation of the qualitative results. Transcripts were ini-
tially open coded, labeling fragments that varied from one sentence to multiple 
sentences in order to capture the essence and meaning of the quotation. After 
that, axial coding was started to categorize the codes. Three transcripts were then 
analyzed independently by all authors, the results of which were compared and 
discussed in two meetings to establish agreement on the relevance and definition 
of emerging codes and concepts and develop a final codebook. This codebook 
was used for analyzing all transcripts and the reflections of the students. On this 
basis, overarching themes were identified (Baarda, de Goede, & Teunissen, 2005). 

Reflexivity
Two of the researchers (JK and RR) taught the OST group. They were experi-
enced teachers of the course ‘Ethics and philosophy of biomedical sciences’, 
having taught the course in the standard format during four and six previous years 
respectively. They came up with the idea to try OST methodology in this course, 
because they thought it would be a fitting setting to try the methodology. As they 
were strongly involved in the design of the new curriculum, they were anxious to 
try new methods of education. 

Knowing this may lead to positivity bias or wishful thinking, an independent 
researcher (TW) led the data gathering, analysis and interpretation. Right after 
the course finished, TW interviewed the two OST teachers about the experiential 
accounts to safe keep their impressions. Both teachers explained they were quite 

exploring open space 55

enthusiastic to try this new methodology and about the learning atmosphere of 
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class with two teachers instead of one. They found out that they complemented 
each other well, having somewhat different coaching styles.

The authors understood that new experiments in education of any kind tend to 
result in enthusiastic response from students. They also knew from experience 
that this course was well appreciated by the students for years on end, particularly 
because students appreciate the opportunity to bond with one teacher, whom 
they meet with on an almost daily basis. Thus, they considered the Hawthorne 
effect, which implies that anything that gets attention will improve, was regarded 
as less of an issue, and also because the study was conducted in a rich environ-
ment (A. Falk & Heckman, 2009). All authors have a background in philosophy, 
alongside beta science (JK and RR) and social science (TW) degrees and hold a 
constructivist or perspectivist view. 

Results
In 2015, 25 students participated in the OST-group after randomization and the 
opportunity to opt out. This left 77 students in the regular group in 2015. Of those, 
23 and 43 students respectively consented to fill out the questionnaire and use of 
their grades. Some conversations with students who opted out, gave the impres-
sion of them being somewhat reluctant to experiment (Comber & Brady-Van den 
Bos, 2018). In 2016, students had a choice to participate in either the OST-, or the 
regular group. This resulted in 24 students participating in the OST-group, out of 
131 students participating in the course. Eventually, 18 students of the OST group 
and 29 students of the regular group consented to fill out the questionnaire and 
use of their grades. When we asked students why they participated in the OST, 
we received very diverse answers. Some were in for a change, others opted for 
the course schedule that offered them more freedom and hardly knew what they 
chose for. 

Analysis of 13 recordings from 2015 and 13 recordings from 2016, as well as the 
individual reflections of the students, resulted in a team-developed codebook 
(see Figure 1). The codebook contained 30 codes and 6 overarching themes: 
1) autonomy, 2) learning strategy, 3) critical and creative thinking, 4) self- image 
and -reflection, 5) student-teacher interaction, and 6) group dynamics. Below 
we will give a thematic description of the transition to OST, using quotes from the 
transcripts. 
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the course finished, TW interviewed the two OST teachers about the experiential 
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we received very diverse answers. Some were in for a change, others opted for 
the course schedule that offered them more freedom and hardly knew what they 
chose for. 
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asking questions

knowledge application
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reflection of knowledge
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relatedness

teacher as coach / consultant
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teacher as guide
research

THEME 6: GROUP DYNAMICS
cooperative learning

group dynamics
group dynamics negative
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Figure 1. Description of analysis for qualitative data.

“Super happy and free” - Theme 1: Autonomy
All 25 students were present at the first OST meeting. The OST meetings took 
place at a location that was new to students and some distance away from their 
regular classrooms, to underline the departure from the regular course format. 
The room used to be an operating room and is now home to the hospital’s inno-
vation department. Operating lights are still hanging from the ceiling. Like the 
setting, the OST method was very different from what students were familiar 
with, since they normally would be provided with exactly what, when, and how 
the course content was to be studied. Now they were expected to organize their 
own learning right from the very beginning. After getting to know one another and 
a quick introduction about OST, the teachers told them to start using their time 
together as they saw fit. One student, somewhat dumbfounded after finding out 
the next step was up to him, shook his head and asked:
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Student: “So, the people in the regular work groups have 168 hours of 
well-structured education, and we have this?”
Teacher: “I guess so.” 
“So, what do I do now,” the student asks, “how should I start?” 
Teacher: “I can’t tell you, it’s your start, perhaps talking to others about it 
helps?”

Students seemed to need time to get used to the new method of education. 
Although being able to make their own planning and having their own choice over 
what to address was valued from the start, some students say they needed more 
support to learn to do so: “Open Space was introduced as something that made 
me feel being thrown in the deep.”  Besides not knowing how to start, the course 
period of four weeks they were used to, suddenly seemed a vast amount of time to 
organize for yourself: “In the beginning we were like, you know, like, what on earth 
are we going to do the next four weeks?” Very quickly students found a mode of 
operating in the OST format, working in small groups, discussing topics that were 
set beforehand or moving from one topic to another. What remained throughout 
the course were feelings of insecurity as to whether they would be well prepared 
for the final exam. They were used to knowing exactly what to study and what 
would be included in the exam and kept on thinking about what the students in the 
regular group were doing: “I feel we are missing things.” But they also seemed to 
appreciate the OST meetings and the opportunity they had been given to struc-
ture their own learning: “They [students in the regular group] spend their time less 
useful.” The students claim they like OST, perhaps because of its form or contents, 
or simply because it marks for a change:

For me it’s ideal. I can manage my own time, which makes me feel super 
happy and free and then I like it better and do more.

When asked by the teacher how they are doing, they start to spontaneous-
ly comment on how they normally experience work group meetings: “A regular 
work group you just sit it out and then you leave.” In regular work group meetings 
students must sign an attendance list both at the beginning and the end of the 
two-hour meetings, which makes some students say things like: “In a work group I 
feel like I am in prison.” 

OST students did not have the daily work group meetings to function as a back-
bone for their study planning, but only two OST meetings a week. The total time 
spent during OST-meetings was about 11 hours per student on average, com-
pared to 24 hours in the regular group. However, OST students arranged their own 
meetings on other days and engaged in sufficient self-study. Standard course 
evaluation shows that total time spent during the course did not differ between 
both groups of students (2.05 vs. 2.20 OST and regular group respectively 
(T(109)=-0.742, p=.460) on a five-point Likert scale ranging from less than 145 
hours to more than 175 hours.
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a quick introduction about OST, the teachers told them to start using their time 
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“So, what do I do now,” the student asks, “how should I start?” 
Teacher: “I can’t tell you, it’s your start, perhaps talking to others about it 
helps?”

Students seemed to need time to get used to the new method of education. 
Although being able to make their own planning and having their own choice over 
what to address was valued from the start, some students say they needed more 
support to learn to do so: “Open Space was introduced as something that made 
me feel being thrown in the deep.”  Besides not knowing how to start, the course 
period of four weeks they were used to, suddenly seemed a vast amount of time to 
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regular group were doing: “I feel we are missing things.” But they also seemed to 
appreciate the OST meetings and the opportunity they had been given to struc-
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useful.” The students claim they like OST, perhaps because of its form or contents, 
or simply because it marks for a change:

For me it’s ideal. I can manage my own time, which makes me feel super 
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feel like I am in prison.” 
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Although being able to make their own planning and having their own choice over 
what to address was valued from the start, some students say they needed more 
support to learn to do so: “Open Space was introduced as something that made 
me feel being thrown in the deep.”  Besides not knowing how to start, the course 
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Although being able to make their own planning and having their own choice over 
what to address was valued from the start, some students say they needed more 
support to learn to do so: “Open Space was introduced as something that made 
me feel being thrown in the deep.”  Besides not knowing how to start, the course 
period of four weeks they were used to, suddenly seemed a vast amount of time to 
organize for yourself: “In the beginning we were like, you know, like, what on earth 
are we going to do the next four weeks?” Very quickly students found a mode of 
operating in the OST format, working in small groups, discussing topics that were 
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the course were feelings of insecurity as to whether they would be well prepared 
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useful.” The students claim they like OST, perhaps because of its form or contents, 
or simply because it marks for a change:

For me it’s ideal. I can manage my own time, which makes me feel super 
happy and free and then I like it better and do more.

When asked by the teacher how they are doing, they start to spontaneous-
ly comment on how they normally experience work group meetings: “A regular 
work group you just sit it out and then you leave.” In regular work group meetings 
students must sign an attendance list both at the beginning and the end of the 
two-hour meetings, which makes some students say things like: “In a work group I 
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bone for their study planning, but only two OST meetings a week. The total time 
spent during OST-meetings was about 11 hours per student on average, com-
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“Dive deep at the right places” - Theme 2: Learning strategy
Of course, each student has their own, personal, strategies to regulate their learn-
ing. Making the transition to OST challenged them to reconsider their strategies. 
We discerned three overall strategies or combinations thereof. First there were 
students who made a study plan for the whole month based on the assignments 
that the students in the regular course make. Basically, they borrow the normal 
course format as a means to an end: to be prepared for the final exam. Second, 
there was a group that tries to ‘learn in a different way’ and who initially discussed 
the course learning objectives together, to see how they could explore course 
themes on that basis. During the first two meetings, students talk to one another 
about their strategies and form groups based on strategic preferences: “Are there 
any of you who rather start from the assignments in the manual instead of the 
course learning objectives like we are going to?” Then, thirdly, there are many stu-
dents who seem not to worry about overall strategies too much, but just meander 
a bit, trying several different things, developing strategies along the way:

Teacher: “Did you make a sort of planning, indicating when you 
 want to do what?”
Students: “No.”
Teacher, smiling: “You are just exploring space?”
Student: “What I do is, I’m thinking ‘Oh there is another OST meeting  
coming up’ and then I think about what I want to do during that meeting 
and start to search and read and watch.”

In the beginning, this included some confusion on where to find and place all the 
information, but as a general phenomenon it seemed to feed in to more critical 
thinking (see next theme). Another effect associated with how they maneuvered 
within the OST frame is that they started to associate the different course themes. 
This associative behavior may also have to do with the relaxed atmosphere and 
a lot of diversion during the meetings, with students leisurely talking about their 
weekends and about Plato’s cave, or about the new largest prime number and 
whether they would bake pancakes that night. 

When one of the teachers talked to students about studying more freely, they 
responded: “I do wonder how you would make sure people do not only get some 
global idea, but really dive deeper and also dive deep at the right places.” What 
we noticed is that many students, about a week before the final exam date 
approached, changed strategy:

So I think I am going to make the assignments after all. I am a bit afraid of 
the exam. Because I see some of the others making them, and then I start 
to worry that I miss things they do know [..] I wanted to really do it differ-
ently this time.

“Things that seem reasonable” - Theme 3: Critical and creative thinking
In general, groups of students have faith in learning by discussing topics together. 
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Sometimes they would even surprise themselves: “Funny how last time you would 
still be talking about what it meant, and now you use it in another conversation like 
that is totally normal.” Because students started to constantly hunt after confirma-
tion of their ideas, they also searched for alternative modes of looking at the same 
situation. This critical attitude stimulated certain creative thinking modes such as 
divergent thinking and idea selection.

I just allow myself to be led by my curiosity. I just follow that trail until I 
think: ‘Oh, that’s interesting’ and wonder how that works and whether 
somebody else has said something about it. Then you start to Google 
search that and you find all those other people. In the end I can definitely 
say that I have obtained, well, a ‘broader view’ or something like that, of 
how you could look at it from different angles.

Thus, students seem to appreciate the advantages of having to critically reflect 
on what they are learning, but some still point out they need the teachers to check 
their progress:

Student: “If there is no teacher around you will just go for things  
that seem reasonable, you need a teacher for that.” 
Teacher: “But don’t you have an antenna for that, informing you  
whether you are sure or whether you are still in doubt?”
Student: “I think that that is difficult because we are doing this  
for the first time.”

After the exam, students indicated that they had not been able to answer all ques-
tions. They seem to disagree with one another as to whether this would have been 
the case otherwise, or whether it is bad that there was a mismatch between the 
exam and what they had learned. However, some students explain that they felt 
better prepared for the exam. They also feel that they will be able to retain the 
knowledge much longer than usual: 

I found it interesting not to be guided along the topics by this standard list 
of questions, but to have a choice to study what you think is important. As 
a result, I presume to have learned more than I would have in a workgroup.

After the course, students indicated that they have more insight into their level of 
understanding, and deal with that purposefully. Some students indicated that what 
makes the course both interesting and difficult, is that many things can be true 
at the same time. “We learned to be critical about things we used to think of as 
certainties.” 

“I thought I could do it” - Theme 4: Self- image and self-reflection
What became apparent from the analysis was that students start to reflect on 
themselves. On the one hand this has to do with feeling competent or not, with 
starting to realize that you have learned something or are still in the dark. Students 
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“Dive deep at the right places” - Theme 2: Learning strategy
Of course, each student has their own, personal, strategies to regulate their learn-
ing. Making the transition to OST challenged them to reconsider their strategies. 
We discerned three overall strategies or combinations thereof. First there were 
students who made a study plan for the whole month based on the assignments 
that the students in the regular course make. Basically, they borrow the normal 
course format as a means to an end: to be prepared for the final exam. Second, 
there was a group that tries to ‘learn in a different way’ and who initially discussed 
the course learning objectives together, to see how they could explore course 
themes on that basis. During the first two meetings, students talk to one another 
about their strategies and form groups based on strategic preferences: “Are there 
any of you who rather start from the assignments in the manual instead of the 
course learning objectives like we are going to?” Then, thirdly, there are many stu-
dents who seem not to worry about overall strategies too much, but just meander 
a bit, trying several different things, developing strategies along the way:

Teacher: “Did you make a sort of planning, indicating when you 
 want to do what?”
Students: “No.”
Teacher, smiling: “You are just exploring space?”
Student: “What I do is, I’m thinking ‘Oh there is another OST meeting  
coming up’ and then I think about what I want to do during that meeting 
and start to search and read and watch.”

In the beginning, this included some confusion on where to find and place all the 
information, but as a general phenomenon it seemed to feed in to more critical 
thinking (see next theme). Another effect associated with how they maneuvered 
within the OST frame is that they started to associate the different course themes. 
This associative behavior may also have to do with the relaxed atmosphere and 
a lot of diversion during the meetings, with students leisurely talking about their 
weekends and about Plato’s cave, or about the new largest prime number and 
whether they would bake pancakes that night. 

When one of the teachers talked to students about studying more freely, they 
responded: “I do wonder how you would make sure people do not only get some 
global idea, but really dive deeper and also dive deep at the right places.” What 
we noticed is that many students, about a week before the final exam date 
approached, changed strategy:

So I think I am going to make the assignments after all. I am a bit afraid of 
the exam. Because I see some of the others making them, and then I start 
to worry that I miss things they do know [..] I wanted to really do it differ-
ently this time.

“Things that seem reasonable” - Theme 3: Critical and creative thinking
In general, groups of students have faith in learning by discussing topics together. 
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Sometimes they would even surprise themselves: “Funny how last time you would 
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said things like: “No, I haven’t really thought about it, I’ll admit that. It is kind of, I 
have the idea that I’m really bad indeed.” Group discussion seems to play a pivotal 
role in gaining or keeping confidence, which students mention a lot:

You really had the feeling like after all that we have done and discussed… 
It doesn’t make you dumber, if you know what I mean. All those concepts, 
you really understand them.

Occasionally, student reflections touch upon self- image, the view they have of 
themselves in broader and more personal terms:

What I have learned about myself is that, even though I always pleaded for 
more freedom in education, that it is actually pretty hard work if you have 
to decide for yourself what you’re gonna do. And that, well… that it makes 
you uncertain. I thought I could do it, but apparently, I couldn’t.

“You make us feel we are going to make it” -  
Theme 5: Student-teacher interaction

New roles developed in OST. Students asking their peers to elaborate. Students 
asking teachers to help them answer questions. Both student and teacher had to 
get used to a new role, where the student would be allowed a chance to experi-
ence self-direction, but that it would not backfire: 

Student: “Would you correct us if we said things that were wrong?” 
Teacher: “That depends.”
Student: “Because, uh, we are not going really well?”
Teacher: “I wanted you to draw that conclusion yourself first and talk it 
over.”

What helped a lot in keeping this balance could be a sense of relatedness that 
emerged between the students and teachers from the beginning of the course. 
The teachers invested in this by asking students how they feel and how they 
are doing. They appreciated this so much that one of them came up with some 
spontaneous advice: “Actually all teachers should do research on their own prac-
tice.” What is it that students like about the teachers and consider useful for their 
learning?

You have a genuine interest in how we are doing. You don’t dominate the class-
room, but you show your trust in us, make us feel that we are going to make it.

And you really stimulate us to think outside the box. Other teachers don’t do that. 
Of course, it doesn’t help if you see them only once. You can’t blame them for it.

 
“And then it comes from within ourselves”- Theme 6: Group dynamics

Students developed a sense of community. They indicate that the interaction 
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with other students is valuable during OST: they learn much from one another by 
discussing topics and completing assignments together. “When I was ahead of 
others, or lagging behind, I was always able to find others like me to team up with 
and discuss topics.” We saw that in all subgroups of students: they offered to help 
each other out, for instance by doing peer review.

This sense of community is linked to a good group atmosphere: “I had expected 
it to be entirely different – in fact, it turned out to be a 100% better. Nice, inter-
esting topics, and a lot of fun sharing and discussing our ideas.” It also relates to a 
certain sense of responsibility for how they fare as a group, for instance regarding 
being prepared for meetings: “And then it comes from within ourselves. I think it’s 
difficult if you come in and don’t know about the concepts. You need to be pre-
pared.” Still, some students had higher expectations: “If everybody would come 
here with the same intention to learn, it would be even better.”

Especially the Facebook group in 2016 was used to extend the physical com-
munity to the online community. Students in the regular group did not use the 
Blackboard environment as a forum, but solely as a source of information. 
Facebook (2016) worked better than Yammer (2015) according to the total num-
ber of posts ‘seen by everybody’ (320 vs. 196) and the average number of posts 
per student during the four weeks (16,8 vs. 8,5). Even though there was quite 
some variation in forum activity among students, more students participated in 
the Facebook group than on Yammer (with half of the posts posted by 32% and 
17% of the students respectively). We saw the online platform being used for both 
planning and discussion. Students could feel more prepared and knew what they 
would be able to do in the OST meeting. 

Test results and results of the course evaluation
Overall, the average score of the written exam was 6.18 in the OST-group and 
6.30 in the regular group, which is a non-significant difference (T(95)=-0.621, 
p=.536). We have tried to separate questions of the written test that were target-
ed at knowledge retention from those that required insight, critical thinking, and 
argumentation. As regards the overall perception of the course, students in the 
OST-group graded the course 7.37 and the coaching 7.78, whereas the students 
in the regular group yielded 6.67 and 7.99, respectively (T(109)=3,352, p=.001 
and T(109)=-0.941, p=.349).

The motivation to participate in the OST group may have caused some differences 
we found between the groups, so we compared both groups with regard to sev-
eral relevant parameters. OST- and regular groups did not differ significantly as 
to the students’ gender and pre-education (see Table 1), nor with respect to their 
self- image (see Table 2). As we found in the interviews, students who participated 
in the OST-group felt a stronger desire for directing their own learning (4.05 vs. 
2.30), valued structure in the educational program less (2.76 vs. 4.00), appreciat-
ed the time schedule for OST working groups better (3.99 vs. 2.64), and felt less 
uncomfortable being involved in an experiment (1.51 vs. 2.66), see Table 3.
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This sense of community is linked to a good group atmosphere: “I had expected 
it to be entirely different – in fact, it turned out to be a 100% better. Nice, inter-
esting topics, and a lot of fun sharing and discussing our ideas.” It also relates to a 
certain sense of responsibility for how they fare as a group, for instance regarding 
being prepared for meetings: “And then it comes from within ourselves. I think it’s 
difficult if you come in and don’t know about the concepts. You need to be pre-
pared.” Still, some students had higher expectations: “If everybody would come 
here with the same intention to learn, it would be even better.”

Especially the Facebook group in 2016 was used to extend the physical com-
munity to the online community. Students in the regular group did not use the 
Blackboard environment as a forum, but solely as a source of information. 
Facebook (2016) worked better than Yammer (2015) according to the total num-
ber of posts ‘seen by everybody’ (320 vs. 196) and the average number of posts 
per student during the four weeks (16,8 vs. 8,5). Even though there was quite 
some variation in forum activity among students, more students participated in 
the Facebook group than on Yammer (with half of the posts posted by 32% and 
17% of the students respectively). We saw the online platform being used for both 
planning and discussion. Students could feel more prepared and knew what they 
would be able to do in the OST meeting. 

Test results and results of the course evaluation
Overall, the average score of the written exam was 6.18 in the OST-group and 
6.30 in the regular group, which is a non-significant difference (T(95)=-0.621, 
p=.536). We have tried to separate questions of the written test that were target-
ed at knowledge retention from those that required insight, critical thinking, and 
argumentation. As regards the overall perception of the course, students in the 
OST-group graded the course 7.37 and the coaching 7.78, whereas the students 
in the regular group yielded 6.67 and 7.99, respectively (T(109)=3,352, p=.001 
and T(109)=-0.941, p=.349).

The motivation to participate in the OST group may have caused some differences 
we found between the groups, so we compared both groups with regard to sev-
eral relevant parameters. OST- and regular groups did not differ significantly as 
to the students’ gender and pre-education (see Table 1), nor with respect to their 
self- image (see Table 2). As we found in the interviews, students who participated 
in the OST-group felt a stronger desire for directing their own learning (4.05 vs. 
2.30), valued structure in the educational program less (2.76 vs. 4.00), appreciat-
ed the time schedule for OST working groups better (3.99 vs. 2.64), and felt less 
uncomfortable being involved in an experiment (1.51 vs. 2.66), see Table 3.
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  Regular (95% CI) OST (95% CI) 

Sex (% female)  66 (51 – 81)  67 (47 – 87) 

> 1 Year experience in previous higher education (%)  19 (10 – 29)  29 (15 – 44) 

Table 1. Research population characteristics. None of these differences is statistically significant 
below the α = 0.05 level. 

  Regular (95% CI) OST  (95% CI)

Curious  4.33 (4.18 – 4.49)  4.24 (4.00 – 4.49) 

Independent  4.17 (3.99 – 4.34)  4.24 (4.03 – 4.45) 

Creative  3.43 (3.21 – 3.65)  3.22 (2.84 – 3.60) 

Critical thinker  4.04 (3.86 – 4.22)  4.02 (3.77 – 4.27) 

Looking for challenge  3.90 (3.72 – 4.09)  3.76 (3.51 – 4.00) 

Sensitive to authority  3.17 (2.95 – 3.38)  3.12 (2.79 – 3.45) 

Self-confident  3.47 (3.29 – 3.66)  3.15 (2.83 – 3.46) 

Idealistic  3.32 (3.09 – 3.55)  3.41 (3.12 – 3.71) 

Team player  3.65 (3.45 – 3.85)  3.41 (3.12 – 3.71) 

Analytic  3.72 (3.54 – 3.90)  3.95 (3.66 – 4.24) 

Feedback-seeking  3.44 (3.20 – 3.69)  3.34 (3.01 – 3.68) 

Socially committed  3.47 (3.25 – 3.70)  3.46 (3.15 – 3.78) 

Eager to learn  4.22 (4.04 – 4.40)  4.15 (3.95 – 4.34) 

Assuming responsibility  4.21 (4.06 – 4.36)  4.20 (3.95 – 4.44) 

Self-reflective  3.51 (3.28 – 3.74)  3.63 (3.26 – 4.01) 

Taking initiative  3.56 (3.35 – 3.76)  3.37 (3.04 – 3.69) 

Easily managing resistance  3.51 (3.32 – 3.71)  3.56 (3.32 – 3.81) 

Having communicative skills  3.79 (3.58 – 4.00)  3.68 (3.41 – 3.96) 

Table 2. Difference in self- image between students participating in the regular program and the pro-
gram featuring OST. None of these differences is statistically significant below the α = 0.05 level. 

  Regular (95% CI) OST (95% CI) T-score and p-value 

Desired more autonomy  2.30 (1.94 – 2.66)  4.05 (3.68 – 4.42)  T(86)=6,831; p<0.000 * 

Learning formats suited better  3.09 (2.71 – 3.46)  3.46 (3.08 – 3.84)  T(86)=1,430; p=0.156 

Needed structure in program  4.00 (3.71 – 4.29)  2.76 (2.39 – 3.12)  T(86)=-5,410; p<0.000 * 

Valued way of coaching better  3.26 (2.90 – 3.61)  3.59 (3.22 – 3.95)  T(86)=1,292; p=0.200 

Schedule suited better  2.64 (2.19 – 3.09)  3.88 (3.50 – 4.25)  T(86)=4,185, p<0.000 * 

Didn’t want to be subjected to 
experiment 

2.66 (2.20 – 3.11)  1.51 (1.23 – 1.80)  T(86)=-4,167, p<0.000 * 

* p < 0.05 

Table 3. Research population characteristics: motivation to participate in OST. 

Furthermore, students seemed to make a clear distinction between what they 
learned during OST, how they appreciated that and their expectations for the test:

I don’t know whether I’ll do better at the test, but I like the course better 
for sure.
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Discussion
By implementing Open Space Technology (OST), a self- directed working format 
in a ‘traditional’ biomedical curriculum, we explored processes that surface when 
students settle in a new didactic approach. We aimed to explore how students 
experience the transition to the OST environment. To summarize the themes, we 
created a model that shows how students need teachers, self-reflection, and 
group dynamics to learn autonomously in an Open Space environment. When 
these needs are met, they are able to use the learning strategies of their pref-
erence, and will show critical and creative thinking in this process. The model is 
displayed in Figure 2. In what follows, we will further explain the mechanisms, and 
show how this relates to Autonomy, Competence and Relatedness. 

<  >

<  ><  >

Figure 2. Model of self- directed learning in Open Space education.

Initially, students were struggling to find an effective way of learning in the OST 
format and some mentioned feeling insecure or frustrated. We found that such 
insecurity led to feelings of incompetence, but also triggered reflection and asking 
critical questions. Previous research shows that negative affect can have various 
effects on students (Magno, 2010). Teachers tried to convince students that such 
feelings are bound to occur and made them feel they believed in them finding 
their way. When teachers succeeded in doing so, it gave students the courage to 
embark on their journey. In other words, it was important for teachers to explicitly 
relate to (the feelings of) the students to set in motion a positive spiral towards 
autonomous learning. 

Entrusting students with control over their own learning process, while not taking 
it completely out of their hands, aligns well with the idea mentioned in the intro-
duction that teachers have an important role in the development of self- directed 
learning, as expressed by Horton, Freire and Bell (1990). In this sense, OST helped 
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for sure.
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Discussion
By implementing Open Space Technology (OST), a self- directed working format 
in a ‘traditional’ biomedical curriculum, we explored processes that surface when 
students settle in a new didactic approach. We aimed to explore how students 
experience the transition to the OST environment. To summarize the themes, we 
created a model that shows how students need teachers, self-reflection, and 
group dynamics to learn autonomously in an Open Space environment. When 
these needs are met, they are able to use the learning strategies of their pref-
erence, and will show critical and creative thinking in this process. The model is 
displayed in Figure 2. In what follows, we will further explain the mechanisms, and 
show how this relates to Autonomy, Competence and Relatedness. 

<  >

<  ><  >

Figure 2. Model of self- directed learning in Open Space education.

Initially, students were struggling to find an effective way of learning in the OST 
format and some mentioned feeling insecure or frustrated. We found that such 
insecurity led to feelings of incompetence, but also triggered reflection and asking 
critical questions. Previous research shows that negative affect can have various 
effects on students (Magno, 2010). Teachers tried to convince students that such 
feelings are bound to occur and made them feel they believed in them finding 
their way. When teachers succeeded in doing so, it gave students the courage to 
embark on their journey. In other words, it was important for teachers to explicitly 
relate to (the feelings of) the students to set in motion a positive spiral towards 
autonomous learning. 

Entrusting students with control over their own learning process, while not taking 
it completely out of their hands, aligns well with the idea mentioned in the intro-
duction that teachers have an important role in the development of self- directed 
learning, as expressed by Horton, Freire and Bell (1990). In this sense, OST helped 
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provide an environment in which teachers create liberty for students to have con-
trol and responsibility over their learning. At the same time, students can reach out 
to teachers when they have questions, and teachers do provide them with infor-
mation or knowledge. The main difference with other educational methods is that 
the knowledge of the teachers is predominantly accessed when the students ask 
for it, which means that the control and responsibility over learning remain with the 
student. An issue here is that students need to feel competent and related to the 
teachers and peers in order to even understand and make use of this interaction.

The influence of competence and relatedness on the experience of increased 
autonomy fits well with the Self-Determination Theory (SDT; Ryan & Deci, 2000). 
SDT indicates that autonomy, relatedness, and competence need to be balanced 
for people to feel motivated to perform a task. We think the influence goes beyond 
motivation and relates to learning effects as well. In line with previous research, 
we found that teachers need to have empathy, listen to students, and help stu-
dents when they feel a lack of competence, for an innovative learning method to 
be effective (Comber & Brady-Van den Bos, 2018). Nonetheless, OST will always 
require different approaches for different students, depending on their level of 
competence. The fact that the OST format allows for this type of attention, par-
ticularly with two teachers present, is one of its strengths. 

Looking at the results of our study, we started to scrutinize these feelings of 
insecurity and incompetence. Perhaps one can also look at them as a driver for 
learning. We hypothesize that allowing for feelings of incompetence to occur 
might spark critical thinking, given a safe enough learning environment. That is, we 
see that learners in the OST environment started to use the critical attitude they 
have towards themselves, in a way that they project it on texts and information or 
arguments of their peers. As the course progressed, students started to make 
use of their critical attitude in a more and more productive way. This mechanism is 
reflected in the stages of becoming critically reflective, as explained by Larrivee 
(2000). The model explains how it is necessary to go through a stage of insecu-
rities and fear, to transform to a more critically reflective professional. We would 
argue that the same mechanism takes place for students in OST.

Initial insecurity may have been the prerequisite to explore another form of learn-
ing, but in itself it cannot be the motor for learning for long. Once students have 
regained sufficient feelings of competence, the motor is a combination of auton-
omy and critical thinking. By the end of the OST course, students acknowledged 
that they gained more profound knowledge, which they will remember longer, even 
though they were not always confident about the exam. More work on affect in 
learning shows the importance of taking emotion into account in learning process-
es (Maiese, 2017; Picard et al., 2004). In the last week, the impending exam made 
students change strategy, starting to rehearse old exams. 

During the OST course, students started to appreciate freedom, as increased 
autonomy gradually became motivating. Students came and went as they felt best 
for their learning process. This made them think of the OST meetings as highly 
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efficient and students were pleased that they could allocate time to the parts of 
the course they considered most important to them. 
In terms of relatedness, being able to socialize during the OST meetings and not 
having to focus on content constantly, contributed to a positive atmosphere from 
the outset. Humor was an important part of this, initiated by both teachers and 
students. A positive atmosphere provides the freedom and confidence to explore 
tough questions, stimulates relatedness, and helps students to make the transition 
to more autonomy in learning. In line with the suggestion of Patton et al. (2016), 
that OST in education provides ample opportunity for creative thinking, we found 
many examples of critical and creative thinking in the audio transcriptions.

Part of the group dynamics is a need for reciprocity. We saw students take on 
responsibility, for instance as they spend time on the course even outside the OST 
meetings. The online platform was used as tool for planning and discussion. This 
virtual space was important to enhance collaboration, which is in line with previous 
results (King, 2016). As a result, students do seem to spend as much time on the 
course as the students in the regular group, even though they spent less time in 
the OST meetings themselves. This finding corroborates with previous research 
showing that students tend to organize more learning instances when there is no 
clear structure to the learning process (Verkoeijen, Rikers, Winkel, & Hurk, 2006).

We found minor differences between test results of the regular group and the OST 
group. Given these differences, we conclude that the students in the OST-group 
neither benefited from OST, nor needed engaging in the regular learning activities 
in order to successfully complete the exam. Also, they have not performed better 
or worse at answering specific types of questions. Although we anticipated that 
OST students would not fail the test, we do think this result is important. It shows 
that students are able to gather enough knowledge, even when they are learning 
in an environment that is not primarily designed to prepare them for this type of 
theoretical test.

Practical implications
In an ideal SDL course, students evaluate their own learning goals and choose 
their own method and content of examination. This avoids a constraining effect 
on critical and creative thinking. In addition, the opportunity to define their own 
learning goals and processes within a course could help students develop a sense 
of ownership and leadership (Sonderen & Koksma, 2017). Even though implemen-
tation of such formats is difficult, it might yield better results regarding life-long 
learning (Boud, 2000).

Perhaps a design-based research approach will prove helpful for the implemen-
tation of OST, as this will provide the opportunity to continuously reflect on and 
adapt the method of education and implementation strategies (Joseph, 2004). 
With design-based research, all stakeholders are on board during the process of 
reflection and development of the educational method (Barab & Squire, 2004). 
This will also ensure that teachers have time to experience OST and appreciate it 
as a good learning opportunity for themselves (White et al., 2016).
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might spark critical thinking, given a safe enough learning environment. That is, we 
see that learners in the OST environment started to use the critical attitude they 
have towards themselves, in a way that they project it on texts and information or 
arguments of their peers. As the course progressed, students started to make 
use of their critical attitude in a more and more productive way. This mechanism is 
reflected in the stages of becoming critically reflective, as explained by Larrivee 
(2000). The model explains how it is necessary to go through a stage of insecu-
rities and fear, to transform to a more critically reflective professional. We would 
argue that the same mechanism takes place for students in OST.

Initial insecurity may have been the prerequisite to explore another form of learn-
ing, but in itself it cannot be the motor for learning for long. Once students have 
regained sufficient feelings of competence, the motor is a combination of auton-
omy and critical thinking. By the end of the OST course, students acknowledged 
that they gained more profound knowledge, which they will remember longer, even 
though they were not always confident about the exam. More work on affect in 
learning shows the importance of taking emotion into account in learning process-
es (Maiese, 2017; Picard et al., 2004). In the last week, the impending exam made 
students change strategy, starting to rehearse old exams. 

During the OST course, students started to appreciate freedom, as increased 
autonomy gradually became motivating. Students came and went as they felt best 
for their learning process. This made them think of the OST meetings as highly 
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efficient and students were pleased that they could allocate time to the parts of 
the course they considered most important to them. 
In terms of relatedness, being able to socialize during the OST meetings and not 
having to focus on content constantly, contributed to a positive atmosphere from 
the outset. Humor was an important part of this, initiated by both teachers and 
students. A positive atmosphere provides the freedom and confidence to explore 
tough questions, stimulates relatedness, and helps students to make the transition 
to more autonomy in learning. In line with the suggestion of Patton et al. (2016), 
that OST in education provides ample opportunity for creative thinking, we found 
many examples of critical and creative thinking in the audio transcriptions.

Part of the group dynamics is a need for reciprocity. We saw students take on 
responsibility, for instance as they spend time on the course even outside the OST 
meetings. The online platform was used as tool for planning and discussion. This 
virtual space was important to enhance collaboration, which is in line with previous 
results (King, 2016). As a result, students do seem to spend as much time on the 
course as the students in the regular group, even though they spent less time in 
the OST meetings themselves. This finding corroborates with previous research 
showing that students tend to organize more learning instances when there is no 
clear structure to the learning process (Verkoeijen, Rikers, Winkel, & Hurk, 2006).

We found minor differences between test results of the regular group and the OST 
group. Given these differences, we conclude that the students in the OST-group 
neither benefited from OST, nor needed engaging in the regular learning activities 
in order to successfully complete the exam. Also, they have not performed better 
or worse at answering specific types of questions. Although we anticipated that 
OST students would not fail the test, we do think this result is important. It shows 
that students are able to gather enough knowledge, even when they are learning 
in an environment that is not primarily designed to prepare them for this type of 
theoretical test.

Practical implications
In an ideal SDL course, students evaluate their own learning goals and choose 
their own method and content of examination. This avoids a constraining effect 
on critical and creative thinking. In addition, the opportunity to define their own 
learning goals and processes within a course could help students develop a sense 
of ownership and leadership (Sonderen & Koksma, 2017). Even though implemen-
tation of such formats is difficult, it might yield better results regarding life-long 
learning (Boud, 2000).

Perhaps a design-based research approach will prove helpful for the implemen-
tation of OST, as this will provide the opportunity to continuously reflect on and 
adapt the method of education and implementation strategies (Joseph, 2004). 
With design-based research, all stakeholders are on board during the process of 
reflection and development of the educational method (Barab & Squire, 2004). 
This will also ensure that teachers have time to experience OST and appreciate it 
as a good learning opportunity for themselves (White et al., 2016).
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efficient and students were pleased that they could allocate time to the parts of 
the course they considered most important to them. 
In terms of relatedness, being able to socialize during the OST meetings and not 
having to focus on content constantly, contributed to a positive atmosphere from 
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many examples of critical and creative thinking in the audio transcriptions.

Part of the group dynamics is a need for reciprocity. We saw students take on 
responsibility, for instance as they spend time on the course even outside the OST 
meetings. The online platform was used as tool for planning and discussion. This 
virtual space was important to enhance collaboration, which is in line with previous 
results (King, 2016). As a result, students do seem to spend as much time on the 
course as the students in the regular group, even though they spent less time in 
the OST meetings themselves. This finding corroborates with previous research 
showing that students tend to organize more learning instances when there is no 
clear structure to the learning process (Verkoeijen, Rikers, Winkel, & Hurk, 2006).

We found minor differences between test results of the regular group and the OST 
group. Given these differences, we conclude that the students in the OST-group 
neither benefited from OST, nor needed engaging in the regular learning activities 
in order to successfully complete the exam. Also, they have not performed better 
or worse at answering specific types of questions. Although we anticipated that 
OST students would not fail the test, we do think this result is important. It shows 
that students are able to gather enough knowledge, even when they are learning 
in an environment that is not primarily designed to prepare them for this type of 
theoretical test.

Practical implications
In an ideal SDL course, students evaluate their own learning goals and choose 
their own method and content of examination. This avoids a constraining effect 
on critical and creative thinking. In addition, the opportunity to define their own 
learning goals and processes within a course could help students develop a sense 
of ownership and leadership (Sonderen & Koksma, 2017). Even though implemen-
tation of such formats is difficult, it might yield better results regarding life-long 
learning (Boud, 2000).

Perhaps a design-based research approach will prove helpful for the implemen-
tation of OST, as this will provide the opportunity to continuously reflect on and 
adapt the method of education and implementation strategies (Joseph, 2004). 
With design-based research, all stakeholders are on board during the process of 
reflection and development of the educational method (Barab & Squire, 2004). 
This will also ensure that teachers have time to experience OST and appreciate it 
as a good learning opportunity for themselves (White et al., 2016).
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In an ideal SDL course, students evaluate their own learning goals and choose 
their own method and content of examination. This avoids a constraining effect 
on critical and creative thinking. In addition, the opportunity to define their own 
learning goals and processes within a course could help students develop a sense 
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tation of such formats is difficult, it might yield better results regarding life-long 
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tation of OST, as this will provide the opportunity to continuously reflect on and 
adapt the method of education and implementation strategies (Joseph, 2004). 
With design-based research, all stakeholders are on board during the process of 
reflection and development of the educational method (Barab & Squire, 2004). 
This will also ensure that teachers have time to experience OST and appreciate it 
as a good learning opportunity for themselves (White et al., 2016).
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Limitations and further research
As an explorative inquiry, this study has some limitations. First, to establish the 
effectiveness of OST as an educational method, mixed methods research is need-
ed. This study was conducted at one institution, limiting external validity of the 
results. However, this did provide the opportunity to have a rich description of the 
context, which we think has its own merits. Future research could focus on investi-
gating whether OST also improves SDL, and how OST compares to other methods 
in terms of learning outcomes. Moreover, we believe it is relevant to further scru-
tinize the differences between students in how they make a transition to SDL. For 
instance, by investigating how self- image, in relation to concepts like growth mind-
set and SDT, moderates the effects of OST.

Conclusion
We found that students can study in a self- directed way in an OST guided course. 
In terms of the course test results, we know that the students in the OST-group 
neither benefited from OST, nor needed engaging in the regular learning activities 
to acquire good grades. This shows that students can obtain sufficient knowledge, 
even when they are learning in an environment that is not primarily designed to 
prepare them for this type of theoretical test, and that OST offers a sufficiently 
safe format for educational organizations to use when making a transition to more 
self- directed learning. Our research provides evidence that OST is a valuable 
educational activity that encourages students to employ deep learning strategies 
and thus aids learning in terms of both standard knowledge tests and reflection. 
Moreover, OST makes effective use of time for both students and teachers, while 
it increases motivation and appreciation. 
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Appendix 1
Questionnaire OST
As you know, during this course we ran an OST group, next to the regular group 
meetings. With this short questionnaire we want to ask some questions about you 
and how you experienced the course in the regular group or the OST group.
 
Besides evaluation of OST, we want to use this questionnaire for research purpos-
es. Tamara van Woezik, PhD student in the area of Self- Directed Learning, wants 
to gain insight in the motivation for Open Space Technology and the influence of 
the educational method on motivation and professional attitude. This question-
naire will be presented to all students who are signed up for the course 5OMB5. 
The data will be gathered anonymously, the student number is needed to know 
in which group you participated during the course. Also, the results of the exam 
will be related to this questionnaire. You can indicate whether we can use your 
responses for research in the next question. If you answer the question with ‘no’, 
we will not use your responses in research. If you answer the question with ‘yes’, 
we will record your answers in the file. Your student number and other identifying 
information will not be included in this file.
 
Your participation in this research is important for us, as well as for all students 
who participate in the new curriculum of Biomedical sciences.
 
1. Do you agree that we use anonymous information of this questionnaire for 

research purposes? 
Yes/ No

2. What is your student number?
3. Did you follow at least one year of other education on HBO or WO-level before 

starting Biomedical sciences at the Radboudumc? 
Yes/ No

4. Are you the firstborn child in your family? 
Yes/ No

5. How much leisure literature do you read? 
Very little/ Little/ Average/ Reasonably much/ A lot

making self-directed learning work70

Sonderen, P., & Koksma, J. J. (2017). Tracing transforming honors tracks - Arts 
and sciences beyond borders. Journal of the European Honors Council, 
18, 1-10. 

Stockdale, S. L., & Brockett, R. G. (2011). Development of the PRO-SDLS: A 
measure of self- directed learning based on the personal responsibility 
orientation model. Adult Education Quarterly, 61, 161-180. 

Verkoeijen, P. P. K. L., Rikers, R. M. J. P., Winkel, W. W. R. t., & Hurk, M. M. v. d. 
(2006). Do student-defined learning issues increase quality and quantity 
of individual study? Advances in Health Sciences Education, 11, 337-347. 

White, P. J., Larson, I., Styles, K., Yuriev, E., Evans, D. R., Rangachari, P. K., . . . 
Naidu, S. (2016). Adopting an active learning approach to teaching in a 
research-intensive higher education context transformed staff teaching 
attitudes and behaviours. Higher Education Research & Development, 35, 
619-633. doi:10.1080/07294360.2015.1107887

Wormald, B. W., Schoeman, S., Somasunderam, A., & Penn, M. (2009). 
Assessment drives learning: An unavoidable truth? Anatomical Sciences 
Education, 2, 199-204. doi:10.1002/ase.102

exploring open space 71

Appendix 1
Questionnaire OST
As you know, during this course we ran an OST group, next to the regular group 
meetings. With this short questionnaire we want to ask some questions about you 
and how you experienced the course in the regular group or the OST group.
 
Besides evaluation of OST, we want to use this questionnaire for research purpos-
es. Tamara van Woezik, PhD student in the area of Self- Directed Learning, wants 
to gain insight in the motivation for Open Space Technology and the influence of 
the educational method on motivation and professional attitude. This question-
naire will be presented to all students who are signed up for the course 5OMB5. 
The data will be gathered anonymously, the student number is needed to know 
in which group you participated during the course. Also, the results of the exam 
will be related to this questionnaire. You can indicate whether we can use your 
responses for research in the next question. If you answer the question with ‘no’, 
we will not use your responses in research. If you answer the question with ‘yes’, 
we will record your answers in the file. Your student number and other identifying 
information will not be included in this file.
 
Your participation in this research is important for us, as well as for all students 
who participate in the new curriculum of Biomedical sciences.
 
1. Do you agree that we use anonymous information of this questionnaire for 

research purposes? 
Yes/ No

2. What is your student number?
3. Did you follow at least one year of other education on HBO or WO-level before 

starting Biomedical sciences at the Radboudumc? 
Yes/ No

4. Are you the firstborn child in your family? 
Yes/ No

5. How much leisure literature do you read? 
Very little/ Little/ Average/ Reasonably much/ A lot



making self-directed learning work70

Sonderen, P., & Koksma, J. J. (2017). Tracing transforming honors tracks - Arts 
and sciences beyond borders. Journal of the European Honors Council, 
18, 1-10. 

Stockdale, S. L., & Brockett, R. G. (2011). Development of the PRO-SDLS: A 
measure of self- directed learning based on the personal responsibility 
orientation model. Adult Education Quarterly, 61, 161-180. 

Verkoeijen, P. P. K. L., Rikers, R. M. J. P., Winkel, W. W. R. t., & Hurk, M. M. v. d. 
(2006). Do student-defined learning issues increase quality and quantity 
of individual study? Advances in Health Sciences Education, 11, 337-347. 

White, P. J., Larson, I., Styles, K., Yuriev, E., Evans, D. R., Rangachari, P. K., . . . 
Naidu, S. (2016). Adopting an active learning approach to teaching in a 
research-intensive higher education context transformed staff teaching 
attitudes and behaviours. Higher Education Research & Development, 35, 
619-633. doi:10.1080/07294360.2015.1107887

Wormald, B. W., Schoeman, S., Somasunderam, A., & Penn, M. (2009). 
Assessment drives learning: An unavoidable truth? Anatomical Sciences 
Education, 2, 199-204. doi:10.1002/ase.102

exploring open space 71

Appendix 1
Questionnaire OST
As you know, during this course we ran an OST group, next to the regular group 
meetings. With this short questionnaire we want to ask some questions about you 
and how you experienced the course in the regular group or the OST group.
 
Besides evaluation of OST, we want to use this questionnaire for research purpos-
es. Tamara van Woezik, PhD student in the area of Self- Directed Learning, wants 
to gain insight in the motivation for Open Space Technology and the influence of 
the educational method on motivation and professional attitude. This question-
naire will be presented to all students who are signed up for the course 5OMB5. 
The data will be gathered anonymously, the student number is needed to know 
in which group you participated during the course. Also, the results of the exam 
will be related to this questionnaire. You can indicate whether we can use your 
responses for research in the next question. If you answer the question with ‘no’, 
we will not use your responses in research. If you answer the question with ‘yes’, 
we will record your answers in the file. Your student number and other identifying 
information will not be included in this file.
 
Your participation in this research is important for us, as well as for all students 
who participate in the new curriculum of Biomedical sciences.
 
1. Do you agree that we use anonymous information of this questionnaire for 

research purposes? 
Yes/ No

2. What is your student number?
3. Did you follow at least one year of other education on HBO or WO-level before 

starting Biomedical sciences at the Radboudumc? 
Yes/ No

4. Are you the firstborn child in your family? 
Yes/ No

5. How much leisure literature do you read? 
Very little/ Little/ Average/ Reasonably much/ A lot

making self-directed learning work70

Sonderen, P., & Koksma, J. J. (2017). Tracing transforming honors tracks - Arts 
and sciences beyond borders. Journal of the European Honors Council, 
18, 1-10. 

Stockdale, S. L., & Brockett, R. G. (2011). Development of the PRO-SDLS: A 
measure of self- directed learning based on the personal responsibility 
orientation model. Adult Education Quarterly, 61, 161-180. 

Verkoeijen, P. P. K. L., Rikers, R. M. J. P., Winkel, W. W. R. t., & Hurk, M. M. v. d. 
(2006). Do student-defined learning issues increase quality and quantity 
of individual study? Advances in Health Sciences Education, 11, 337-347. 

White, P. J., Larson, I., Styles, K., Yuriev, E., Evans, D. R., Rangachari, P. K., . . . 
Naidu, S. (2016). Adopting an active learning approach to teaching in a 
research-intensive higher education context transformed staff teaching 
attitudes and behaviours. Higher Education Research & Development, 35, 
619-633. doi:10.1080/07294360.2015.1107887

Wormald, B. W., Schoeman, S., Somasunderam, A., & Penn, M. (2009). 
Assessment drives learning: An unavoidable truth? Anatomical Sciences 
Education, 2, 199-204. doi:10.1002/ase.102

exploring open space 71

Appendix 1
Questionnaire OST
As you know, during this course we ran an OST group, next to the regular group 
meetings. With this short questionnaire we want to ask some questions about you 
and how you experienced the course in the regular group or the OST group.
 
Besides evaluation of OST, we want to use this questionnaire for research purpos-
es. Tamara van Woezik, PhD student in the area of Self- Directed Learning, wants 
to gain insight in the motivation for Open Space Technology and the influence of 
the educational method on motivation and professional attitude. This question-
naire will be presented to all students who are signed up for the course 5OMB5. 
The data will be gathered anonymously, the student number is needed to know 
in which group you participated during the course. Also, the results of the exam 
will be related to this questionnaire. You can indicate whether we can use your 
responses for research in the next question. If you answer the question with ‘no’, 
we will not use your responses in research. If you answer the question with ‘yes’, 
we will record your answers in the file. Your student number and other identifying 
information will not be included in this file.
 
Your participation in this research is important for us, as well as for all students 
who participate in the new curriculum of Biomedical sciences.
 
1. Do you agree that we use anonymous information of this questionnaire for 

research purposes? 
Yes/ No

2. What is your student number?
3. Did you follow at least one year of other education on HBO or WO-level before 

starting Biomedical sciences at the Radboudumc? 
Yes/ No

4. Are you the firstborn child in your family? 
Yes/ No

5. How much leisure literature do you read? 
Very little/ Little/ Average/ Reasonably much/ A lot



making self-directed learning work72

6. To what extent do you see yourself as
 Not at all Not much Average Quite Highly

Curious      

Independent      

Creative      

Critical      

Seeking challenges      

Sensitive to authority      

Self-confident      

Idealistic      

Prone to collaboration      

Analytical      

Prepared to ask feedback      

Socially involved      

Eager to learn      

Responsible      

Prone to self-reflection      

Taking initiative      

Good at dealing with 
resistance

     

Communicative      

7.  To what extent did the following reasons apply with regard to your reasons to  
 participate in the OST groups or not?

Not at all Not much I don’t know Quite High

I wanted more self-direction, 
self-management

  

The method suits my style of learning   

I care about structure in education   

The method of coaching by the teachers 
appealed to me

  

The schedule was better for me   

I didn’t want to be a test subject   

Other (please explain):

 
8. What effect did the small group meetings or OST meetings have on your 
 motivation to actively participate in this course?
 Very demotivating/ A little demotivating/ No effect/ Motivating/ 
 Very motivating
9.  How much time did you spent on this course?
 <145 hours/ 145-155 hours / 155-165 hours / 165-175 hours / >175 hours
10.  How many lectures did you attend?
 1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 10/ 11/ 12/ 13
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11.  Did you participate in other learning activities and/or examination during the 
 5OMB5 course?
 Yes/ No
 If yes, which course?
12.  Do you understand the learning goals of this course?
 No, not at all/ No, barely/ To some extent/ Yes, reasonably/ Yes, completely
13.  Have you achieved the learning goals of this course?
 No, not at all/ No, barely/ To some extent/ Yes, reasonably/ Yes, completely
14.  Did you work on personal goals next to this?
 Yes/ No
 If yes, which ones?
15. What grade do you think you got for the written exam?
 1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 10
16.  How sure are you about this?
 Not sure at all/ Not very sure/ Average/ Reasonably sure/ Very sure
17.  What grade do you think you got for your essay?
 1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 10
18. How sure are you about this?
 Not sure at all/ Not very sure/ Average/ Reasonably sure/ Very sure
19.  To what extent did your opinion of Biomedical sciences change due to 
 this course?
 Not at all/ Barely/ To some extent/ Reasonably/ Completely
20.  On a scale of 1 to 10, how did you appreciate the guidance during the regular 
 group meetings or Open Space meetings?
 1/ 2/ 3/ 4/ 5/ 6/ 7 8/ 9/ 10
21.  How relevant to your education do you think this course is?
 Very irrelevant/ A little irrelevant/ Moderately relevant/ Reasonably relevant/ 
 Very relevant
22. To what extent did your interest in the themes of this course change?
 Very declined/ A little declined/ No change/ A little increased/ 
 Highly increased
23.  What grade would you give this course as a whole?
 1/ 2/ 3/ 4/ 5/ 6/ 7 8/ 9/ 10
24.  Do you have any remarks on the course and/ or the research that you 
 want to mention?
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 1/ 2/ 3/ 4/ 5/ 6/ 7 8/ 9/ 10
21.  How relevant to your education do you think this course is?
 Very irrelevant/ A little irrelevant/ Moderately relevant/ Reasonably relevant/ 
 Very relevant
22. To what extent did your interest in the themes of this course change?
 Very declined/ A little declined/ No change/ A little increased/ 
 Highly increased
23.  What grade would you give this course as a whole?
 1/ 2/ 3/ 4/ 5/ 6/ 7 8/ 9/ 10
24.  Do you have any remarks on the course and/ or the research that you 
 want to mention?
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Abstract
Preparing future professionals for highly dynamic settings requires self- directed 
learning in authentic learning situations. Authentic learning situations imply 
teamwork. Therefore, designing education for future professionals requires an 
understanding of how self- directed learning develops in teams. We followed (bio-)
medical sciences students (n=15) during an eight-month period in which they 
worked on an innovation project in teams of 4-6 students. Template analysis of 
39 transcripts of audio-recorded group meetings revealed three mechanisms 
along which group dynamics influenced self- directed learning behavior. First, 
if expressions of emotions were met with an inquisitive response, this resulted 
in self-monitoring or feelings of responsibility. Second, openness in the group 
towards creativity or idea exploration stimulated critical thinking. Third, dispu-
tational talk frustrated learning, because it adversely affected group cohesion. 
We conclude that emotions, openness, and relatedness are important drivers of 
self- directed learning in teams and hence should be given explicit attention in 
designing collaborative learning for future professionals.
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Introduction
Lifelong learning has become an important aim for higher education, especially 
in training for complex professions such as medicine (Delany, et al., 2016; Mahan 
& Clinchot, 2014). The curriculum often includes development of a critical and 
reflective attitude that is needed for self- directed professionals in their highly 
dynamic field (Chitkara, et al., 2016; Miflin, Campbell, & Price, 2000; Murad, Coto-
Yglesias, Varkey, Prokop, & Murad, 2010). Self- directed learning is best promoted 
in authentic learning situations (Goldman, Plack, Roche, Smith, & Turley, 2009; 
Jennings, 2007; Li, Paterniti, Co, & West, 2010). Authentic learning means, among 
other things, that students work together in teams, because this is a setting that 
professionals will often encounter. Moreover, self- directed learning probably ben-
efits from discussion and reflection, which need cooperative learning (Bolhuis, 
2003). Understanding more about how self- directed learning develops in teams 
could help designing for education in a collaborative setting.

Self- directed learning (SDL) is commonly defined as the attitude and ability of 
students to develop and pursue their own learning objectives and to evaluate their 
learning process and results (Candy, 1991; Knowles, 1975). It is closely related 
to self- regulated learning (SRL), which is a way of learning that helps learners to 
complete predefined learning goals that are usually set for a certain course. SRL 
involves learning strategies such as critical thinking and elaboration, and monitor-
ing the learning process. SRL and SDL differ in the sense that SDL involves more 
long term processes often overarching a course, and therefore translates to an 
attitude towards learning (Sandars & Walsh, 2016). SDL includes goal setting, and 
self-monitoring to evaluate and steer the learning process. Moreover, SDL may 
entail several learning strategies, but is considered flawed when critical thinking 
and meta-cognitive self- regulation are absent (Candy, 1991). 

There are some requirements such as characteristics and behavior that seem 
important for the development of SDL in the individual learner (Fisher & King, 
2010; Guglielmino, 1978). Here, we summarize these requirements in terms of 
affect, openness and motivation. Affect means to be in touch with your emotion or 
to show behavior that is connected to emotions. Affect can have a positive influ-
ence on SDL when it involves interest or excitement, as well as negative influence 
in case of negative feelings such as anxiety (Brookfield, 1995; Meyer & Turner, 
2002; Redwood, Winning, & Townsend, 2010). Openness in terms of being open 
to experience, having a growth mindset, and being creative is shown to be impor-
tant to stimulate critical thinking and self-evaluation (Mercer, 2011). And motivation 
in terms of intrinsic motivation is important for setting learning goals (Abd-El-
Fattah, 2010; Stockdale & Brockett, 2011). 

Inquiries about self- directed learning have long focused on the individual learner 
(Merriam, 2001). This individualistic approach to SDL poses some problems, given 
that a learner does not work individually (Schmidt, 2000). By virtue of learning in 
authentic learning situations, he or she is embedded in organizational structures 
and groups, which implies that the social environment plays a large role in SDL 
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development (Lee, Mann, & Frank, 2010; Levett-Jones, 2005). Furthermore, 
social mechanisms influence learning processes and outcomes (Beachboard, 
Beachboard, Li, & Adkison, 2011; Hommes, et al., 2014). Outcomes of team 
activities are influenced by social dynamics such as motivation and depth of dis-
cussions (Dolmans & Schmidt, 2006). Social interdependence theory states that 
social interaction determines learning (Johnson & Johnson, 2009), and research 
on working in teams shows that these processes remain throughout a professional 
career (de Groot, Endedijk, Jaarsma, Simons, & van Beukelen, 2014). Therefore, 
SDL of the individual learner may not be easily generalized to the group learning 
process and outcomes in education (Hommes, et al., 2014). 

A way forward is to understand more about how learning develops within teams. 
If we want our students to be self- directed learners, we need to take into account 
both formal mechanisms such as study time and schedules, as well as social 
mechanisms such as group cohesion and psychological safety in teams (Hommes, 
et al., 2014). Understanding how SDL-behavior of individuals is influenced by 
group dynamics will help teachers and educators to properly guide students 
towards learning in a team. In this exploratory research project, we therefore 
explored how self- directed learning develops in students learning in small groups. 

Aim of the research project
We pursued two aims. First, we wanted to describe students’ self- directed learning 
in small group learning, in the context of medical education. Second, we aimed to 
explore how group dynamics impedes or promotes self- directed learning behavior 
in small group learning.

Method
Context

In this study, we choose to study SDL in the context of the so-called ‘innovation 
project’, where first year students of medicine and biomedical sciences (n=430) 
of the Radboudumc, Nijmegen, the Netherlands, over an eight-month period work 
in teams to identify and define a health(care) problem, and develop an innovative 
solution to it. To be able to do so, they need to engage with stakeholders in the field 
(physicians, patients, industry, healthcare management, etcetera), which ensures 
that the innovation-project closely resemble an authentic situation. Importantly, the 
project assignment comes without detailed predefined guidelines; students man-
age their own projects and hence direct their own learning processes. 

Teams consist of 4-6 students and 45% of the teams are mixed teams with both 
medical and biomedical students. Teams are free to choose a topic for innova-
tion, which is commonly based on their own ideals and ideas, or encounters with 
health(care) problems of relatives or friends. For example, a group of students 
designed a game to help children remember their asthma medication. Another 
team designed a device to help patients who need eye medication to better 
position the dispenser and control the dosage. They collaborate with real world 
partners, perform a context analysis based on stakeholder interviews and try to 
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entail several learning strategies, but is considered flawed when critical thinking 
and meta-cognitive self- regulation are absent (Candy, 1991). 

There are some requirements such as characteristics and behavior that seem 
important for the development of SDL in the individual learner (Fisher & King, 
2010; Guglielmino, 1978). Here, we summarize these requirements in terms of 
affect, openness and motivation. Affect means to be in touch with your emotion or 
to show behavior that is connected to emotions. Affect can have a positive influ-
ence on SDL when it involves interest or excitement, as well as negative influence 
in case of negative feelings such as anxiety (Brookfield, 1995; Meyer & Turner, 
2002; Redwood, Winning, & Townsend, 2010). Openness in terms of being open 
to experience, having a growth mindset, and being creative is shown to be impor-
tant to stimulate critical thinking and self-evaluation (Mercer, 2011). And motivation 
in terms of intrinsic motivation is important for setting learning goals (Abd-El-
Fattah, 2010; Stockdale & Brockett, 2011). 

Inquiries about self- directed learning have long focused on the individual learner 
(Merriam, 2001). This individualistic approach to SDL poses some problems, given 
that a learner does not work individually (Schmidt, 2000). By virtue of learning in 
authentic learning situations, he or she is embedded in organizational structures 
and groups, which implies that the social environment plays a large role in SDL 
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development (Lee, Mann, & Frank, 2010; Levett-Jones, 2005). Furthermore, 
social mechanisms influence learning processes and outcomes (Beachboard, 
Beachboard, Li, & Adkison, 2011; Hommes, et al., 2014). Outcomes of team 
activities are influenced by social dynamics such as motivation and depth of dis-
cussions (Dolmans & Schmidt, 2006). Social interdependence theory states that 
social interaction determines learning (Johnson & Johnson, 2009), and research 
on working in teams shows that these processes remain throughout a professional 
career (de Groot, Endedijk, Jaarsma, Simons, & van Beukelen, 2014). Therefore, 
SDL of the individual learner may not be easily generalized to the group learning 
process and outcomes in education (Hommes, et al., 2014). 

A way forward is to understand more about how learning develops within teams. 
If we want our students to be self- directed learners, we need to take into account 
both formal mechanisms such as study time and schedules, as well as social 
mechanisms such as group cohesion and psychological safety in teams (Hommes, 
et al., 2014). Understanding how SDL-behavior of individuals is influenced by 
group dynamics will help teachers and educators to properly guide students 
towards learning in a team. In this exploratory research project, we therefore 
explored how self- directed learning develops in students learning in small groups. 

Aim of the research project
We pursued two aims. First, we wanted to describe students’ self- directed learning 
in small group learning, in the context of medical education. Second, we aimed to 
explore how group dynamics impedes or promotes self- directed learning behavior 
in small group learning.

Method
Context

In this study, we choose to study SDL in the context of the so-called ‘innovation 
project’, where first year students of medicine and biomedical sciences (n=430) 
of the Radboudumc, Nijmegen, the Netherlands, over an eight-month period work 
in teams to identify and define a health(care) problem, and develop an innovative 
solution to it. To be able to do so, they need to engage with stakeholders in the field 
(physicians, patients, industry, healthcare management, etcetera), which ensures 
that the innovation-project closely resemble an authentic situation. Importantly, the 
project assignment comes without detailed predefined guidelines; students man-
age their own projects and hence direct their own learning processes. 

Teams consist of 4-6 students and 45% of the teams are mixed teams with both 
medical and biomedical students. Teams are free to choose a topic for innova-
tion, which is commonly based on their own ideals and ideas, or encounters with 
health(care) problems of relatives or friends. For example, a group of students 
designed a game to help children remember their asthma medication. Another 
team designed a device to help patients who need eye medication to better 
position the dispenser and control the dosage. They collaborate with real world 
partners, perform a context analysis based on stakeholder interviews and try to 
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realize part of their innovative idea. Students need to use self- directed learning 
strategies: they reflect on their experiences and effectiveness, and on this basis 
they identify learning goals for the meetings that relate to their long-term goals 
for the entire project. In the end, each team delivers an innovation in the form of a 
prototype or model. In addition, they write a report explaining their innovation, and 
they individually write a reflection essay about their own learning process and the 
group process. The final grade for the project is based on the results of both the 
report and the essay. 

Guidance is available from teachers with some expertise on the student’s topic, 
the so-called ‘Innovation-experts’, whom students can approach for support. 
This person also grades their final project and the group process at the end of the 
course. Next to that, the students find a ‘Customer’ in the real world: a company or 
individual stakeholder in the area of the innovation and thus can inform or help the 
students with the development of their innovation. To guide the students during the 
project, they can participate in workshops once a month throughout the course. 
Workshops include: Belbin roles to help understand roles in teamwork (Belbin, 
2014), stakeholder analysis, interviewing skills, and project management. 

Selection and recruitment of participants
During the first workshop of the Innovation project course in November 2016, we 
invited all students (n=430) to participate in the current study and be observed 
during team meetings throughout the eight-month project. These students had 
divided themselves over 88 groups. Students were only recruited if the entire 
group agreed to participate in the study. They filled out an informed consent form 
and received contact information of the first author. Students then approached the 
first author via e-mail or WhatsApp, to keep her updated about their appointments. 
When the first author did not hear from the students for more than a month, a 
reminder was sent along with the question whether they still wanted to participate 
in the research project. During the group meetings of the students, the first author 
made audio recordings of the conversation and kept short notes. Permission 
to make recordings of the group meetings was asked beforehand and the start 
of each recording was always explicitly mentioned to the students. The proto-
col for this study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO), file number 677.

Data collection
This study followed the guidelines for qualitative research of Giacomini and Cook 
(2000). This research was set up as a qualitative study, based on audio recordings. 
Following previous research, we expected most of the learning behavior to occur 
explicitly (Chi, 2009). Since some aspects of the group process may not manifest 
themselves verbally, such as a frown indicating disagreement or a hum indicating 
a moment to pause for reflection, the first author was always present to make 
additional observations. The audio recordings were transcribed before analysis, 
including breaks and hesitations. Student names were replaced by numeric iden-
tifiers. The students’ voices were traced to make sure each student had the same 
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identifier throughout the transcripts. This way, we could follow not only the group, 
but also the individual student in the group over time, to see patterns in group 
dynamics and students taking on roles or changing roles. We recorded 39 meet-
ings of the students in total, which amounted to over 23 hours of recorded time. 
This resulted in transcripts varying between 7-36 pages with double spacing. The 
students had some more meetings, but those were on times when the researcher 
could not be present. For reasons of being minimally intrusive, we decided to let 
only the first author make the observations.

Data analysis and template development
We used template analysis to code and structure the data (Brooks & King, 2012; 
Waring & Wainwright, 2008), which led to the template displayed in the Appendix. 
Template analysis is a method that can be adapted to different epistemology and 
ontology (Braun & Clarke, 2006; Brooks, McCluskey, Turley, & King, 2015). A 
social constructivism paradigm was employed to frame the results. From this point 
of view, SDL is conceptualized as a means to come to an understanding of the 
world, while constructing knowledge in relation to this world (Li, et al., 2010). Given 
this epistemology and in line with our research aims, a major concern is how the 
social context constitutes the development of SDL (Thoutenhoofd & Pirrie, 2015). 
A first version of the template was initially developed in a separate pilot study in the 
same course one year earlier, which was similar to the present study and conduct-
ed in the context of the innovation-project as well. This template was then aligned 
to related literature by taking the definitions of SDL and related learning behavior 
from different questionnaires and theories. 

In the next step, the transcripts of the current project were read, and reflexivity 
notes were kept. After becoming familiar with the data, two researchers (TW and 
a colleague with an educational background but no formal affiliation to the project) 
coded four transcripts by use of the template. Differences were discussed with the 
research team (TW, JK, RR, GW) to settle on a template that was sufficiently spe-
cific and sensitive to code all transcripts. Next, the template was used by TW, JK 
and GW for three additional transcripts. Remaining differences in coding were dis-
cussed and settled (TW, JK, RR, GW). This led to the final version of the template. 
All 39 transcripts of group meetings were coded using this template.

Data triangulation by way of combining the field notes and the audio tapes was 
used to come to a better understanding of self- directed learning employed and 
experienced by the students in their groups. We used Atlas.ti® software version 
8 to code and analyze the transcripts, i.e. to identify SDL behavior and patterns 
of such behavior being associated with specific features of the group dynamics. 
To understand more about the processes, we conducted a sequencing analysis 
in Atlas.ti. This method helps to understand what the most prominent relations 
between the different codes are, i.e. kinds of behavior that are often seen in 
conjunction with one another in the sense that one type of behavior appears to 
provoke another. The group’s final grades for the project report, the reflection 
report and final grade for the course were also assessed.

making self-directed learning work78

realize part of their innovative idea. Students need to use self- directed learning 
strategies: they reflect on their experiences and effectiveness, and on this basis 
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for the entire project. In the end, each team delivers an innovation in the form of a 
prototype or model. In addition, they write a report explaining their innovation, and 
they individually write a reflection essay about their own learning process and the 
group process. The final grade for the project is based on the results of both the 
report and the essay. 

Guidance is available from teachers with some expertise on the student’s topic, 
the so-called ‘Innovation-experts’, whom students can approach for support. 
This person also grades their final project and the group process at the end of the 
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project, they can participate in workshops once a month throughout the course. 
Workshops include: Belbin roles to help understand roles in teamwork (Belbin, 
2014), stakeholder analysis, interviewing skills, and project management. 
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During the first workshop of the Innovation project course in November 2016, we 
invited all students (n=430) to participate in the current study and be observed 
during team meetings throughout the eight-month project. These students had 
divided themselves over 88 groups. Students were only recruited if the entire 
group agreed to participate in the study. They filled out an informed consent form 
and received contact information of the first author. Students then approached the 
first author via e-mail or WhatsApp, to keep her updated about their appointments. 
When the first author did not hear from the students for more than a month, a 
reminder was sent along with the question whether they still wanted to participate 
in the research project. During the group meetings of the students, the first author 
made audio recordings of the conversation and kept short notes. Permission 
to make recordings of the group meetings was asked beforehand and the start 
of each recording was always explicitly mentioned to the students. The proto-
col for this study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO), file number 677.

Data collection
This study followed the guidelines for qualitative research of Giacomini and Cook 
(2000). This research was set up as a qualitative study, based on audio recordings. 
Following previous research, we expected most of the learning behavior to occur 
explicitly (Chi, 2009). Since some aspects of the group process may not manifest 
themselves verbally, such as a frown indicating disagreement or a hum indicating 
a moment to pause for reflection, the first author was always present to make 
additional observations. The audio recordings were transcribed before analysis, 
including breaks and hesitations. Student names were replaced by numeric iden-
tifiers. The students’ voices were traced to make sure each student had the same 
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identifier throughout the transcripts. This way, we could follow not only the group, 
but also the individual student in the group over time, to see patterns in group 
dynamics and students taking on roles or changing roles. We recorded 39 meet-
ings of the students in total, which amounted to over 23 hours of recorded time. 
This resulted in transcripts varying between 7-36 pages with double spacing. The 
students had some more meetings, but those were on times when the researcher 
could not be present. For reasons of being minimally intrusive, we decided to let 
only the first author make the observations.

Data analysis and template development
We used template analysis to code and structure the data (Brooks & King, 2012; 
Waring & Wainwright, 2008), which led to the template displayed in the Appendix. 
Template analysis is a method that can be adapted to different epistemology and 
ontology (Braun & Clarke, 2006; Brooks, McCluskey, Turley, & King, 2015). A 
social constructivism paradigm was employed to frame the results. From this point 
of view, SDL is conceptualized as a means to come to an understanding of the 
world, while constructing knowledge in relation to this world (Li, et al., 2010). Given 
this epistemology and in line with our research aims, a major concern is how the 
social context constitutes the development of SDL (Thoutenhoofd & Pirrie, 2015). 
A first version of the template was initially developed in a separate pilot study in the 
same course one year earlier, which was similar to the present study and conduct-
ed in the context of the innovation-project as well. This template was then aligned 
to related literature by taking the definitions of SDL and related learning behavior 
from different questionnaires and theories. 

In the next step, the transcripts of the current project were read, and reflexivity 
notes were kept. After becoming familiar with the data, two researchers (TW and 
a colleague with an educational background but no formal affiliation to the project) 
coded four transcripts by use of the template. Differences were discussed with the 
research team (TW, JK, RR, GW) to settle on a template that was sufficiently spe-
cific and sensitive to code all transcripts. Next, the template was used by TW, JK 
and GW for three additional transcripts. Remaining differences in coding were dis-
cussed and settled (TW, JK, RR, GW). This led to the final version of the template. 
All 39 transcripts of group meetings were coded using this template.

Data triangulation by way of combining the field notes and the audio tapes was 
used to come to a better understanding of self- directed learning employed and 
experienced by the students in their groups. We used Atlas.ti® software version 
8 to code and analyze the transcripts, i.e. to identify SDL behavior and patterns 
of such behavior being associated with specific features of the group dynamics. 
To understand more about the processes, we conducted a sequencing analysis 
in Atlas.ti. This method helps to understand what the most prominent relations 
between the different codes are, i.e. kinds of behavior that are often seen in 
conjunction with one another in the sense that one type of behavior appears to 
provoke another. The group’s final grades for the project report, the reflection 
report and final grade for the course were also assessed.
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for the entire project. In the end, each team delivers an innovation in the form of a 
prototype or model. In addition, they write a report explaining their innovation, and 
they individually write a reflection essay about their own learning process and the 
group process. The final grade for the project is based on the results of both the 
report and the essay. 

Guidance is available from teachers with some expertise on the student’s topic, 
the so-called ‘Innovation-experts’, whom students can approach for support. 
This person also grades their final project and the group process at the end of the 
course. Next to that, the students find a ‘Customer’ in the real world: a company or 
individual stakeholder in the area of the innovation and thus can inform or help the 
students with the development of their innovation. To guide the students during the 
project, they can participate in workshops once a month throughout the course. 
Workshops include: Belbin roles to help understand roles in teamwork (Belbin, 
2014), stakeholder analysis, interviewing skills, and project management. 

Selection and recruitment of participants
During the first workshop of the Innovation project course in November 2016, we 
invited all students (n=430) to participate in the current study and be observed 
during team meetings throughout the eight-month project. These students had 
divided themselves over 88 groups. Students were only recruited if the entire 
group agreed to participate in the study. They filled out an informed consent form 
and received contact information of the first author. Students then approached the 
first author via e-mail or WhatsApp, to keep her updated about their appointments. 
When the first author did not hear from the students for more than a month, a 
reminder was sent along with the question whether they still wanted to participate 
in the research project. During the group meetings of the students, the first author 
made audio recordings of the conversation and kept short notes. Permission 
to make recordings of the group meetings was asked beforehand and the start 
of each recording was always explicitly mentioned to the students. The proto-
col for this study was approved by the ethical review board of the Netherlands 
Association for Medical Education (NVMO), file number 677.

Data collection
This study followed the guidelines for qualitative research of Giacomini and Cook 
(2000). This research was set up as a qualitative study, based on audio recordings. 
Following previous research, we expected most of the learning behavior to occur 
explicitly (Chi, 2009). Since some aspects of the group process may not manifest 
themselves verbally, such as a frown indicating disagreement or a hum indicating 
a moment to pause for reflection, the first author was always present to make 
additional observations. The audio recordings were transcribed before analysis, 
including breaks and hesitations. Student names were replaced by numeric iden-
tifiers. The students’ voices were traced to make sure each student had the same 
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identifier throughout the transcripts. This way, we could follow not only the group, 
but also the individual student in the group over time, to see patterns in group 
dynamics and students taking on roles or changing roles. We recorded 39 meet-
ings of the students in total, which amounted to over 23 hours of recorded time. 
This resulted in transcripts varying between 7-36 pages with double spacing. The 
students had some more meetings, but those were on times when the researcher 
could not be present. For reasons of being minimally intrusive, we decided to let 
only the first author make the observations.

Data analysis and template development
We used template analysis to code and structure the data (Brooks & King, 2012; 
Waring & Wainwright, 2008), which led to the template displayed in the Appendix. 
Template analysis is a method that can be adapted to different epistemology and 
ontology (Braun & Clarke, 2006; Brooks, McCluskey, Turley, & King, 2015). A 
social constructivism paradigm was employed to frame the results. From this point 
of view, SDL is conceptualized as a means to come to an understanding of the 
world, while constructing knowledge in relation to this world (Li, et al., 2010). Given 
this epistemology and in line with our research aims, a major concern is how the 
social context constitutes the development of SDL (Thoutenhoofd & Pirrie, 2015). 
A first version of the template was initially developed in a separate pilot study in the 
same course one year earlier, which was similar to the present study and conduct-
ed in the context of the innovation-project as well. This template was then aligned 
to related literature by taking the definitions of SDL and related learning behavior 
from different questionnaires and theories. 

In the next step, the transcripts of the current project were read, and reflexivity 
notes were kept. After becoming familiar with the data, two researchers (TW and 
a colleague with an educational background but no formal affiliation to the project) 
coded four transcripts by use of the template. Differences were discussed with the 
research team (TW, JK, RR, GW) to settle on a template that was sufficiently spe-
cific and sensitive to code all transcripts. Next, the template was used by TW, JK 
and GW for three additional transcripts. Remaining differences in coding were dis-
cussed and settled (TW, JK, RR, GW). This led to the final version of the template. 
All 39 transcripts of group meetings were coded using this template.

Data triangulation by way of combining the field notes and the audio tapes was 
used to come to a better understanding of self- directed learning employed and 
experienced by the students in their groups. We used Atlas.ti® software version 
8 to code and analyze the transcripts, i.e. to identify SDL behavior and patterns 
of such behavior being associated with specific features of the group dynamics. 
To understand more about the processes, we conducted a sequencing analysis 
in Atlas.ti. This method helps to understand what the most prominent relations 
between the different codes are, i.e. kinds of behavior that are often seen in 
conjunction with one another in the sense that one type of behavior appears to 
provoke another. The group’s final grades for the project report, the reflection 
report and final grade for the course were also assessed.
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divided themselves over 88 groups. Students were only recruited if the entire 
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reminder was sent along with the question whether they still wanted to participate 
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made audio recordings of the conversation and kept short notes. Permission 
to make recordings of the group meetings was asked beforehand and the start 
of each recording was always explicitly mentioned to the students. The proto-
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This study followed the guidelines for qualitative research of Giacomini and Cook 
(2000). This research was set up as a qualitative study, based on audio recordings. 
Following previous research, we expected most of the learning behavior to occur 
explicitly (Chi, 2009). Since some aspects of the group process may not manifest 
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identifier throughout the transcripts. This way, we could follow not only the group, 
but also the individual student in the group over time, to see patterns in group 
dynamics and students taking on roles or changing roles. We recorded 39 meet-
ings of the students in total, which amounted to over 23 hours of recorded time. 
This resulted in transcripts varying between 7-36 pages with double spacing. The 
students had some more meetings, but those were on times when the researcher 
could not be present. For reasons of being minimally intrusive, we decided to let 
only the first author make the observations.

Data analysis and template development
We used template analysis to code and structure the data (Brooks & King, 2012; 
Waring & Wainwright, 2008), which led to the template displayed in the Appendix. 
Template analysis is a method that can be adapted to different epistemology and 
ontology (Braun & Clarke, 2006; Brooks, McCluskey, Turley, & King, 2015). A 
social constructivism paradigm was employed to frame the results. From this point 
of view, SDL is conceptualized as a means to come to an understanding of the 
world, while constructing knowledge in relation to this world (Li, et al., 2010). Given 
this epistemology and in line with our research aims, a major concern is how the 
social context constitutes the development of SDL (Thoutenhoofd & Pirrie, 2015). 
A first version of the template was initially developed in a separate pilot study in the 
same course one year earlier, which was similar to the present study and conduct-
ed in the context of the innovation-project as well. This template was then aligned 
to related literature by taking the definitions of SDL and related learning behavior 
from different questionnaires and theories. 

In the next step, the transcripts of the current project were read, and reflexivity 
notes were kept. After becoming familiar with the data, two researchers (TW and 
a colleague with an educational background but no formal affiliation to the project) 
coded four transcripts by use of the template. Differences were discussed with the 
research team (TW, JK, RR, GW) to settle on a template that was sufficiently spe-
cific and sensitive to code all transcripts. Next, the template was used by TW, JK 
and GW for three additional transcripts. Remaining differences in coding were dis-
cussed and settled (TW, JK, RR, GW). This led to the final version of the template. 
All 39 transcripts of group meetings were coded using this template.

Data triangulation by way of combining the field notes and the audio tapes was 
used to come to a better understanding of self- directed learning employed and 
experienced by the students in their groups. We used Atlas.ti® software version 
8 to code and analyze the transcripts, i.e. to identify SDL behavior and patterns 
of such behavior being associated with specific features of the group dynamics. 
To understand more about the processes, we conducted a sequencing analysis 
in Atlas.ti. This method helps to understand what the most prominent relations 
between the different codes are, i.e. kinds of behavior that are often seen in 
conjunction with one another in the sense that one type of behavior appears to 
provoke another. The group’s final grades for the project report, the reflection 
report and final grade for the course were also assessed.
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Reflexivity
The authors JK, RR, GW and TW all had an active role in the innovation project as 
teachers and sympathized with the ideology of the course. For JK, RR and GW, 
the innovation project was an idea that they had piloted in a smaller setting, before 
the project became an integral part of the (bio)medical curricula. Scaling up to 
the entire student population did involve some compromises, such as departing 
from assignments set by clients, but that did not influence their commitment. AJ 
as researcher was not involved in the innovation project but affiliated with the 
larger research project. A social constructivist paradigm guided us in the process 
of meaning making. This includes that we think that both the interactions in the 
transcripts, as well as the meaning we give to the transcripts, is co-created. The 
environment and learner influence each other, but also the researcher and his/her 
environment influence each other. To give insight in how this meaning is construct-
ed, we think it is important to show parts of the transcripts and explain how we 
interpreted this.

Results
Participants and gathered data

Three groups of students agreed to be part of this project. They contacted the 
researcher when they had a meeting. A description of the groups can be found in 
Table 1. Two out of the three groups were mixed teams with both students from 
biomedical sciences and medicine. One team consisted of only medicine students. 
The percentage of males (26%) and the percentage of medicine students (66,6%) 
was comparable to the lager student population with 30% males and 65% stu-
dents of medicine.

Group Respondent Sex Study Rating project Rating reflection 
report

Final grade 
(out of 10)

1 R1 Female Medicine Adequate Good 7

R2 Female Biomedical Sciences Adequate Good 7

R3 Female Biomedical Sciences Adequate Good 7

R4 Male Biomedical Sciences Adequate Adequate 6

R5 Female Biomedical Sciences Adequate Adequate 6

R6 Male Medicine Adequate Adequate 6

2 R7 Female Medicine Good Adequate 7

R8 Female Medicine Good Good 8

R9 Female Medicine Good Good 8

R10 Female Medicine Good Adequate 7

R11 Male Medicine Good Adequate 7

3 R12 Female Medicine Good Good 8

R13 Female Biomedical Sciences Good Excellent 9

R14 Male Medicine Good Good 8

R15 Female Medicine Good Adequate 7

Table 1. Description of groups.

 

there is more than ‘i’ in self-directed learning 81

We coded 39 transcripts in total and could code about 34.19% of the text with 
our template. The other parts of the text involved small talk: things that happened 
with the students the day before or what would happen the next day(s). Topics 
they would talk about were food, friends, problems with public transport, or oth-
er topics that evidently were not related to the project, the team, and learning in 
general. Discussions that did relate to learning, e.g. about other courses or their 
busy schedule, were coded. Table 2 below summarizes how often the groups were 
observed. 

2016
November December

2017
January February March April May June July Total

Group 1 2 3 0 1 2 0 1 4 13

Group 2 1 1 1 0 0 1 2 2 8

Group 3 1 2 1 2 0 4 3 4 1 18

Total 4 6 2 3 2 5 6 10 1 39

Table 2. Number of recorded group meetings per month.

Furthermore, students appeared to have talked freely as many recordings involved 
social talk or gossip, which would probably not occur had the students been highly 
alert about the recordings or the presence of the researcher. They usually did not 
engage the researcher in their conversations, although sometimes they would ask 
about the research or how the researcher was doing. At some points students 
reminded one another or themselves about the recordings, as can be seen in 
Transcript 1.

R1: Oh, all that reflection, you get so tired at some point, if you do that all day. It makes me 
cranky. You are just making stuff up- 

R3: Yes, exactly! It’s all a load of bullshit -

R5: Yes.

R1: Yes. I mean, I can have a conversation here and be sincere, but if I have to put it all on 
paper, I’m basically writing the same thing over and over -

R3: Yes, and then every time the story repeats: ‘What kind of impression’ -

R1: Here we go again.

Research R4: This is all being recorded, guys! [laughs].

R3: Thanks a lot.. Well, let them hear it!

Transcript 1.

Description of self- directed learning in small group learning
The first research aim was to understand the degree to which self- directed learn-
ing occurs in the context of small group learning. An overview of the codes in the 
template is displayed in Table 3. This table also shows the degree to which the 
codes have been recognized in the different groups, expressed as a percentage of 
all quotations of each group. A more detailed overview the template can be found 
in the Supplementary material. Self-monitoring and knowledge acquisition were 
coded most often. 
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Reflexivity
The authors JK, RR, GW and TW all had an active role in the innovation project as 
teachers and sympathized with the ideology of the course. For JK, RR and GW, 
the innovation project was an idea that they had piloted in a smaller setting, before 
the project became an integral part of the (bio)medical curricula. Scaling up to 
the entire student population did involve some compromises, such as departing 
from assignments set by clients, but that did not influence their commitment. AJ 
as researcher was not involved in the innovation project but affiliated with the 
larger research project. A social constructivist paradigm guided us in the process 
of meaning making. This includes that we think that both the interactions in the 
transcripts, as well as the meaning we give to the transcripts, is co-created. The 
environment and learner influence each other, but also the researcher and his/her 
environment influence each other. To give insight in how this meaning is construct-
ed, we think it is important to show parts of the transcripts and explain how we 
interpreted this.

Results
Participants and gathered data

Three groups of students agreed to be part of this project. They contacted the 
researcher when they had a meeting. A description of the groups can be found in 
Table 1. Two out of the three groups were mixed teams with both students from 
biomedical sciences and medicine. One team consisted of only medicine students. 
The percentage of males (26%) and the percentage of medicine students (66,6%) 
was comparable to the lager student population with 30% males and 65% stu-
dents of medicine.

Group Respondent Sex Study Rating project Rating reflection 
report

Final grade 
(out of 10)

1 R1 Female Medicine Adequate Good 7

R2 Female Biomedical Sciences Adequate Good 7

R3 Female Biomedical Sciences Adequate Good 7

R4 Male Biomedical Sciences Adequate Adequate 6
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R10 Female Medicine Good Adequate 7

R11 Male Medicine Good Adequate 7

3 R12 Female Medicine Good Good 8

R13 Female Biomedical Sciences Good Excellent 9

R14 Male Medicine Good Good 8

R15 Female Medicine Good Adequate 7

Table 1. Description of groups.
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We coded 39 transcripts in total and could code about 34.19% of the text with 
our template. The other parts of the text involved small talk: things that happened 
with the students the day before or what would happen the next day(s). Topics 
they would talk about were food, friends, problems with public transport, or oth-
er topics that evidently were not related to the project, the team, and learning in 
general. Discussions that did relate to learning, e.g. about other courses or their 
busy schedule, were coded. Table 2 below summarizes how often the groups were 
observed. 

2016
November December

2017
January February March April May June July Total

Group 1 2 3 0 1 2 0 1 4 13

Group 2 1 1 1 0 0 1 2 2 8

Group 3 1 2 1 2 0 4 3 4 1 18

Total 4 6 2 3 2 5 6 10 1 39

Table 2. Number of recorded group meetings per month.

Furthermore, students appeared to have talked freely as many recordings involved 
social talk or gossip, which would probably not occur had the students been highly 
alert about the recordings or the presence of the researcher. They usually did not 
engage the researcher in their conversations, although sometimes they would ask 
about the research or how the researcher was doing. At some points students 
reminded one another or themselves about the recordings, as can be seen in 
Transcript 1.

R1: Oh, all that reflection, you get so tired at some point, if you do that all day. It makes me 
cranky. You are just making stuff up- 

R3: Yes, exactly! It’s all a load of bullshit -

R5: Yes.

R1: Yes. I mean, I can have a conversation here and be sincere, but if I have to put it all on 
paper, I’m basically writing the same thing over and over -

R3: Yes, and then every time the story repeats: ‘What kind of impression’ -

R1: Here we go again.

Research R4: This is all being recorded, guys! [laughs].

R3: Thanks a lot.. Well, let them hear it!

Transcript 1.

Description of self- directed learning in small group learning
The first research aim was to understand the degree to which self- directed learn-
ing occurs in the context of small group learning. An overview of the codes in the 
template is displayed in Table 3. This table also shows the degree to which the 
codes have been recognized in the different groups, expressed as a percentage of 
all quotations of each group. A more detailed overview the template can be found 
in the Supplementary material. Self-monitoring and knowledge acquisition were 
coded most often. 



making self-directed learning work80

Reflexivity
The authors JK, RR, GW and TW all had an active role in the innovation project as 
teachers and sympathized with the ideology of the course. For JK, RR and GW, 
the innovation project was an idea that they had piloted in a smaller setting, before 
the project became an integral part of the (bio)medical curricula. Scaling up to 
the entire student population did involve some compromises, such as departing 
from assignments set by clients, but that did not influence their commitment. AJ 
as researcher was not involved in the innovation project but affiliated with the 
larger research project. A social constructivist paradigm guided us in the process 
of meaning making. This includes that we think that both the interactions in the 
transcripts, as well as the meaning we give to the transcripts, is co-created. The 
environment and learner influence each other, but also the researcher and his/her 
environment influence each other. To give insight in how this meaning is construct-
ed, we think it is important to show parts of the transcripts and explain how we 
interpreted this.

Results
Participants and gathered data

Three groups of students agreed to be part of this project. They contacted the 
researcher when they had a meeting. A description of the groups can be found in 
Table 1. Two out of the three groups were mixed teams with both students from 
biomedical sciences and medicine. One team consisted of only medicine students. 
The percentage of males (26%) and the percentage of medicine students (66,6%) 
was comparable to the lager student population with 30% males and 65% stu-
dents of medicine.

Group Respondent Sex Study Rating project Rating reflection 
report

Final grade 
(out of 10)

1 R1 Female Medicine Adequate Good 7

R2 Female Biomedical Sciences Adequate Good 7

R3 Female Biomedical Sciences Adequate Good 7

R4 Male Biomedical Sciences Adequate Adequate 6

R5 Female Biomedical Sciences Adequate Adequate 6

R6 Male Medicine Adequate Adequate 6

2 R7 Female Medicine Good Adequate 7

R8 Female Medicine Good Good 8

R9 Female Medicine Good Good 8

R10 Female Medicine Good Adequate 7

R11 Male Medicine Good Adequate 7

3 R12 Female Medicine Good Good 8

R13 Female Biomedical Sciences Good Excellent 9

R14 Male Medicine Good Good 8

R15 Female Medicine Good Adequate 7

Table 1. Description of groups.

 

there is more than ‘i’ in self-directed learning 81

We coded 39 transcripts in total and could code about 34.19% of the text with 
our template. The other parts of the text involved small talk: things that happened 
with the students the day before or what would happen the next day(s). Topics 
they would talk about were food, friends, problems with public transport, or oth-
er topics that evidently were not related to the project, the team, and learning in 
general. Discussions that did relate to learning, e.g. about other courses or their 
busy schedule, were coded. Table 2 below summarizes how often the groups were 
observed. 

2016
November December

2017
January February March April May June July Total

Group 1 2 3 0 1 2 0 1 4 13

Group 2 1 1 1 0 0 1 2 2 8

Group 3 1 2 1 2 0 4 3 4 1 18

Total 4 6 2 3 2 5 6 10 1 39

Table 2. Number of recorded group meetings per month.

Furthermore, students appeared to have talked freely as many recordings involved 
social talk or gossip, which would probably not occur had the students been highly 
alert about the recordings or the presence of the researcher. They usually did not 
engage the researcher in their conversations, although sometimes they would ask 
about the research or how the researcher was doing. At some points students 
reminded one another or themselves about the recordings, as can be seen in 
Transcript 1.

R1: Oh, all that reflection, you get so tired at some point, if you do that all day. It makes me 
cranky. You are just making stuff up- 

R3: Yes, exactly! It’s all a load of bullshit -

R5: Yes.

R1: Yes. I mean, I can have a conversation here and be sincere, but if I have to put it all on 
paper, I’m basically writing the same thing over and over -

R3: Yes, and then every time the story repeats: ‘What kind of impression’ -

R1: Here we go again.

Research R4: This is all being recorded, guys! [laughs].

R3: Thanks a lot.. Well, let them hear it!

Transcript 1.

Description of self- directed learning in small group learning
The first research aim was to understand the degree to which self- directed learn-
ing occurs in the context of small group learning. An overview of the codes in the 
template is displayed in Table 3. This table also shows the degree to which the 
codes have been recognized in the different groups, expressed as a percentage of 
all quotations of each group. A more detailed overview the template can be found 
in the Supplementary material. Self-monitoring and knowledge acquisition were 
coded most often. 

making self-directed learning work80

Reflexivity
The authors JK, RR, GW and TW all had an active role in the innovation project as 
teachers and sympathized with the ideology of the course. For JK, RR and GW, 
the innovation project was an idea that they had piloted in a smaller setting, before 
the project became an integral part of the (bio)medical curricula. Scaling up to 
the entire student population did involve some compromises, such as departing 
from assignments set by clients, but that did not influence their commitment. AJ 
as researcher was not involved in the innovation project but affiliated with the 
larger research project. A social constructivist paradigm guided us in the process 
of meaning making. This includes that we think that both the interactions in the 
transcripts, as well as the meaning we give to the transcripts, is co-created. The 
environment and learner influence each other, but also the researcher and his/her 
environment influence each other. To give insight in how this meaning is construct-
ed, we think it is important to show parts of the transcripts and explain how we 
interpreted this.

Results
Participants and gathered data

Three groups of students agreed to be part of this project. They contacted the 
researcher when they had a meeting. A description of the groups can be found in 
Table 1. Two out of the three groups were mixed teams with both students from 
biomedical sciences and medicine. One team consisted of only medicine students. 
The percentage of males (26%) and the percentage of medicine students (66,6%) 
was comparable to the lager student population with 30% males and 65% stu-
dents of medicine.

Group Respondent Sex Study Rating project Rating reflection 
report

Final grade 
(out of 10)

1 R1 Female Medicine Adequate Good 7

R2 Female Biomedical Sciences Adequate Good 7

R3 Female Biomedical Sciences Adequate Good 7

R4 Male Biomedical Sciences Adequate Adequate 6

R5 Female Biomedical Sciences Adequate Adequate 6

R6 Male Medicine Adequate Adequate 6

2 R7 Female Medicine Good Adequate 7

R8 Female Medicine Good Good 8

R9 Female Medicine Good Good 8

R10 Female Medicine Good Adequate 7

R11 Male Medicine Good Adequate 7

3 R12 Female Medicine Good Good 8

R13 Female Biomedical Sciences Good Excellent 9

R14 Male Medicine Good Good 8

R15 Female Medicine Good Adequate 7

Table 1. Description of groups.

 

there is more than ‘i’ in self-directed learning 81

We coded 39 transcripts in total and could code about 34.19% of the text with 
our template. The other parts of the text involved small talk: things that happened 
with the students the day before or what would happen the next day(s). Topics 
they would talk about were food, friends, problems with public transport, or oth-
er topics that evidently were not related to the project, the team, and learning in 
general. Discussions that did relate to learning, e.g. about other courses or their 
busy schedule, were coded. Table 2 below summarizes how often the groups were 
observed. 

2016
November December

2017
January February March April May June July Total

Group 1 2 3 0 1 2 0 1 4 13

Group 2 1 1 1 0 0 1 2 2 8

Group 3 1 2 1 2 0 4 3 4 1 18

Total 4 6 2 3 2 5 6 10 1 39

Table 2. Number of recorded group meetings per month.

Furthermore, students appeared to have talked freely as many recordings involved 
social talk or gossip, which would probably not occur had the students been highly 
alert about the recordings or the presence of the researcher. They usually did not 
engage the researcher in their conversations, although sometimes they would ask 
about the research or how the researcher was doing. At some points students 
reminded one another or themselves about the recordings, as can be seen in 
Transcript 1.

R1: Oh, all that reflection, you get so tired at some point, if you do that all day. It makes me 
cranky. You are just making stuff up- 

R3: Yes, exactly! It’s all a load of bullshit -

R5: Yes.

R1: Yes. I mean, I can have a conversation here and be sincere, but if I have to put it all on 
paper, I’m basically writing the same thing over and over -

R3: Yes, and then every time the story repeats: ‘What kind of impression’ -

R1: Here we go again.

Research R4: This is all being recorded, guys! [laughs].

R3: Thanks a lot.. Well, let them hear it!

Transcript 1.

Description of self- directed learning in small group learning
The first research aim was to understand the degree to which self- directed learn-
ing occurs in the context of small group learning. An overview of the codes in the 
template is displayed in Table 3. This table also shows the degree to which the 
codes have been recognized in the different groups, expressed as a percentage of 
all quotations of each group. A more detailed overview the template can be found 
in the Supplementary material. Self-monitoring and knowledge acquisition were 
coded most often. 



making self-directed learning work82

Category Group 1 Group 2 Group 3

Self-monitoring 13.05 9.81 17.45

Learning strategies 11.65 13.35 12.04

Interpersonal behavior 9.87 21.45 12.73

Affect 9.72 8.85 9.49

Critical thinking 6.70 8.37 8.38

Openness 6.53 7.24 6.02

Disputational talk 5.82 3.70 2.65

Education context 4.76 3.86 3.77

Motivation 3.00 3.69 5.30

Self-concept 2.65 2.90 3.06

Responsibility 2.47 2.74 1.74

Organization 1.76 1.45 2.86

Other 22.02 12.59 14.51

Total 100.00 100.00 100.00

Table 3. Occurrence of categories in percentages, in all sessions, per group.

Group dynamics and self- directed learning
The second research aim was to understand more about the way group dynamics 
promote or impede self- directed learning in small groups. The sequencing analy-
sis in Atlas.ti shows many relations, for instance self-monitoring (e.g., what do we 
need to know?) and critical thinking (e.g., is that assumption valid?) are often seen 
to induce knowledge acquisition (e.g. using different sources of information to 
learn), but this is also true for responsibility (e.g., a student feeling he or she needs 
to do something). These relations are not unidirectional: students can go back and 
forth between the different kinds of behavior. For example, expressing feelings 
of stress (affect) may lead the students in a group to discuss this and support one 
another (interpersonal behavior), whereas direct questions for feedback about the 
group processes (interpersonal behavior) may lead to sharing feelings of stress 
or frustration (affect). In view of the aim of our study, we have focused on relations 
where group dynamics influenced learning as captured under self-monitoring, 
knowledge acquisition, and critical thinking, excluding mechanisms that could 
have occurred in individual students, too. On this basis, we have identified three 
main mechanisms, where:

1. Affect induces interpersonal behavior leading to self-monitoring 
 or responsibility
2. Openness stimulates critical thinking
3. Disputational talk frustrates knowledge acquisition. 

We explain these mechanisms in greater detail below.

Affect and Interpersonal behavior
Affect tends to show in the groups of students by expressing emotions of stress or 
anger. Students show their emotions in the group by talking about the stress they 
experience, their fears about the outcomes of the project, or how they sometimes 
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lose motivation. The reaction to these remarks differs and varies between the 
groups of students. In some groups, the reaction is mostly personal and targeted 
at making someone feel better. In other groups, the reaction is mostly directed 
towards the learning process. Usually affect marks the start of a self- directed 
learning process, with both kinds of reaction leading to self- directed learning 
behavior in the end.

For instance, in one group a student tells that she has trouble staying motivated 
for the project. She is upset about this, because she does not enjoy the project, 
whereas her peers are enthusiastic about it. Moreover, the group has become 
quite close, having dinner together and meeting up outside university. Probably, 
the student started to feel guilty about her motivation and wanted to keep a 
positive group atmosphere. When the student speaks up about her problem, the 
group follows up on that by exploring what is going on exactly. They then come to 
a conclusion about how they can help the student. This way the group assumes a 
shared responsibility, as seen in Transcript 2. 

Responsibility
Motivation

R15: But that was my role, you know, with the [Belbin roles]- [..] it said: ‘Doesn’t get 
motivated’ or so. Then I thought: ‘Yes, that’s right’. 

Rest: [laughs].

Critical thinking R13: But when you’re working, do you like it, or do you think, like: ‘Oh, what am I 
doing?’

Affect R15: No.

Affect R13: You don’t like it? Well, that sucks. 

Affect R15: But that’s why it’s difficult for me to start it.

R12: Yes. 

Responsibility R15: That’s why I need a strict plan. 

Interpersonal behavior
Responsibility

R13: But could we give you a task for instance, like: you absolutely need to finish 
this?

Affect R15: Yes. That would be nice [laughs].

Transcript 2.

In another example, a student also mentions a loss of motivation, and implies that 
she misses the pressure from a deadline. She is also upset about not being moti-
vated. Despite her comment, she does convey feelings of pressure in her tone of 
voice. The group reacts by mimicking the feelings and offering a variety of solu-
tions. They then go on to decide on the next steps to take in the project. In this 
case, the reaction of the peers is focused on the learning process rather than the 
personal problem. The conversation is shown in Transcript 3. 
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Other 22.02 12.59 14.51

Total 100.00 100.00 100.00

Table 3. Occurrence of categories in percentages, in all sessions, per group.

Group dynamics and self- directed learning
The second research aim was to understand more about the way group dynamics 
promote or impede self- directed learning in small groups. The sequencing analy-
sis in Atlas.ti shows many relations, for instance self-monitoring (e.g., what do we 
need to know?) and critical thinking (e.g., is that assumption valid?) are often seen 
to induce knowledge acquisition (e.g. using different sources of information to 
learn), but this is also true for responsibility (e.g., a student feeling he or she needs 
to do something). These relations are not unidirectional: students can go back and 
forth between the different kinds of behavior. For example, expressing feelings 
of stress (affect) may lead the students in a group to discuss this and support one 
another (interpersonal behavior), whereas direct questions for feedback about the 
group processes (interpersonal behavior) may lead to sharing feelings of stress 
or frustration (affect). In view of the aim of our study, we have focused on relations 
where group dynamics influenced learning as captured under self-monitoring, 
knowledge acquisition, and critical thinking, excluding mechanisms that could 
have occurred in individual students, too. On this basis, we have identified three 
main mechanisms, where:

1. Affect induces interpersonal behavior leading to self-monitoring 
 or responsibility
2. Openness stimulates critical thinking
3. Disputational talk frustrates knowledge acquisition. 

We explain these mechanisms in greater detail below.

Affect and Interpersonal behavior
Affect tends to show in the groups of students by expressing emotions of stress or 
anger. Students show their emotions in the group by talking about the stress they 
experience, their fears about the outcomes of the project, or how they sometimes 
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lose motivation. The reaction to these remarks differs and varies between the 
groups of students. In some groups, the reaction is mostly personal and targeted 
at making someone feel better. In other groups, the reaction is mostly directed 
towards the learning process. Usually affect marks the start of a self- directed 
learning process, with both kinds of reaction leading to self- directed learning 
behavior in the end.

For instance, in one group a student tells that she has trouble staying motivated 
for the project. She is upset about this, because she does not enjoy the project, 
whereas her peers are enthusiastic about it. Moreover, the group has become 
quite close, having dinner together and meeting up outside university. Probably, 
the student started to feel guilty about her motivation and wanted to keep a 
positive group atmosphere. When the student speaks up about her problem, the 
group follows up on that by exploring what is going on exactly. They then come to 
a conclusion about how they can help the student. This way the group assumes a 
shared responsibility, as seen in Transcript 2. 

Responsibility
Motivation

R15: But that was my role, you know, with the [Belbin roles]- [..] it said: ‘Doesn’t get 
motivated’ or so. Then I thought: ‘Yes, that’s right’. 

Rest: [laughs].

Critical thinking R13: But when you’re working, do you like it, or do you think, like: ‘Oh, what am I 
doing?’

Affect R15: No.

Affect R13: You don’t like it? Well, that sucks. 

Affect R15: But that’s why it’s difficult for me to start it.

R12: Yes. 

Responsibility R15: That’s why I need a strict plan. 

Interpersonal behavior
Responsibility

R13: But could we give you a task for instance, like: you absolutely need to finish 
this?

Affect R15: Yes. That would be nice [laughs].

Transcript 2.

In another example, a student also mentions a loss of motivation, and implies that 
she misses the pressure from a deadline. She is also upset about not being moti-
vated. Despite her comment, she does convey feelings of pressure in her tone of 
voice. The group reacts by mimicking the feelings and offering a variety of solu-
tions. They then go on to decide on the next steps to take in the project. In this 
case, the reaction of the peers is focused on the learning process rather than the 
personal problem. The conversation is shown in Transcript 3. 
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Motivation Affect R2: But I don’t feel any pressure to work hard, because it’s not close yet.

Self-monitoring R3: Yes. Also, we still don’t have a point, or problem.

Openness R1: But that doesn’t really matter, we can just brainstorm a little bit. 

Self-concept R4: But at least it’s good that we are doing things, it will help us later. 

Education Context R2: Yes, it certainly will. But we need to make sure that we somehow get in touch with 
people that know more about this than we do. 

R1: Networking, networking.

R2: Yes, exactly.

Transcript 3.

Openness stimulates critical thinking
The second mechanism involves openness and critical thinking. In Transcript 4, 
one of the students is questioning the results of their literature search by relating 
it to her own idea about the topic and trying to make sure they have not missed 
out on information. It also involves some remarks that relate to openness, as stu-
dents try to imagine what it would be like and experiment with some thoughts on 
that. Thus, the transcript shows how openness and critical thinking can go hand in 
hand.

Openness R8: Yes, it’s the same thing with diabetes. 

R9: Yes, exactly. 

Openness R8: Then you must inject at 12 o’clock in the middle of class, and that’s 
uncomfortable. 

Critical thinking R9: Yes. No, exactly. Injecting is worse than inhaling, in that regard. But it’s weird that 
you can’t find much about that. I would expect for diabetes- did you check PubMed 
by any chance? 

R8: Yes, me too. No, not PubMed. 

Self-monitoring R9: Maybe we can take time to do that.

Transcript 4.

Sharing information and combining different sources of knowledge is seen in 
Transcript 5. This exemplifies the relation between knowledge acquisition and crit-
ical thinking, and that openness plays a role in this as well. 
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Knowledge Acquisition R10: Yes, they [asthma patients] get anti-inflammatory medication for short pe-
riods of time, and then that passes. And then well, they [GP’s] don’t follow up on 
that.

Critical thinking R9: Where did you get this information?

Knowledge acquisition R10: Lung foundation.

Critical thinking R9: That is interesting. Because, I mean, if it would be that simple to adjust that. 

Knowledge acquisition R10: Yes, but I do think this only goes for children.

R9: Yes.

Knowledge acquisition R10: Because it’s more about the fact that they are not diagnosed yet, I think.

Critical thinking
Openness

R9: And do you know in which situation- because you found way more than us 
regarding that, but do you know in which situations they are noncompliant? When 
they are at school for example? I mean, the parents pay attention to it of course. 

Knowledge acquisition
Openness

R10: Yes- yes, I think the problem here is that the doctors don’t prescribe it for 
long enough, so then the children stop it. And is they come back, they simply get 
a new treatment. 

Critical thinking R9: But you would think that parents keep an eye on that. 

Transcript 5.

Disputational talk frustrates knowledge acquisition
The third mechanism concerns disputational talk, which is an interaction that stops 
the line of thinking, in this case, in a learning process. Students often perceive 
problems with the organization of education. For instance, when they cannot 
upload a file to the digital learning environment, or when they try to arrange a 
meeting, but the schedules of the individual team members leave no opportunity 
to do that. This may result in feelings of frustration and ultimately escalate in not 
being able to focus on the task at hand anymore. The next transcript illustrates 
how the conversation goes from planning to disputational talk. In this case, the 
students feel overwhelmed by the amount of work they need to do and feel time 
pressure. The students do not come back to planning for the final report, nor to 
scheduling a feedback moment.

Self-monitoring R10: Yes, we must arrange how we will go about the report and everything...

R8: Do you want to do that now, or?

Responsibility R10: Yes, just here, I think. Of everything that needs to be done. 

Self-monitoring R9: Oh, and perhaps again- or well, maybe it’s completely redundant, but another feed-
back moment?

Self-monitoring R8: Yes, then we must see if we can make that work on time, otherwise we will just do it 
with the feedback form. 

R10: Yes, for sure. 

Education context R8: Yes, in any case, I think we must [use the form]. 

Self-monitoring R10: But before June 9th? For Professionalism, that you have time to incorporate it and – 

Self-monitoring R8: Yes. I will write it down.

Self-monitoring R9: When is Professionalism due?

Organization R10: June 9th, I think.

Disputational talk R9: Then we have to hand it in already?!

Transcript 6.

How students can cope with frustration or other negative emotions also depends 
on the group. Some students are good at sharing negative emotions and can 
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Motivation Affect R2: But I don’t feel any pressure to work hard, because it’s not close yet.

Self-monitoring R3: Yes. Also, we still don’t have a point, or problem.

Openness R1: But that doesn’t really matter, we can just brainstorm a little bit. 

Self-concept R4: But at least it’s good that we are doing things, it will help us later. 

Education Context R2: Yes, it certainly will. But we need to make sure that we somehow get in touch with 
people that know more about this than we do. 

R1: Networking, networking.

R2: Yes, exactly.

Transcript 3.

Openness stimulates critical thinking
The second mechanism involves openness and critical thinking. In Transcript 4, 
one of the students is questioning the results of their literature search by relating 
it to her own idea about the topic and trying to make sure they have not missed 
out on information. It also involves some remarks that relate to openness, as stu-
dents try to imagine what it would be like and experiment with some thoughts on 
that. Thus, the transcript shows how openness and critical thinking can go hand in 
hand.

Openness R8: Yes, it’s the same thing with diabetes. 

R9: Yes, exactly. 

Openness R8: Then you must inject at 12 o’clock in the middle of class, and that’s 
uncomfortable. 

Critical thinking R9: Yes. No, exactly. Injecting is worse than inhaling, in that regard. But it’s weird that 
you can’t find much about that. I would expect for diabetes- did you check PubMed 
by any chance? 

R8: Yes, me too. No, not PubMed. 

Self-monitoring R9: Maybe we can take time to do that.

Transcript 4.

Sharing information and combining different sources of knowledge is seen in 
Transcript 5. This exemplifies the relation between knowledge acquisition and crit-
ical thinking, and that openness plays a role in this as well. 
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Knowledge Acquisition R10: Yes, they [asthma patients] get anti-inflammatory medication for short pe-
riods of time, and then that passes. And then well, they [GP’s] don’t follow up on 
that.

Critical thinking R9: Where did you get this information?

Knowledge acquisition R10: Lung foundation.

Critical thinking R9: That is interesting. Because, I mean, if it would be that simple to adjust that. 

Knowledge acquisition R10: Yes, but I do think this only goes for children.

R9: Yes.

Knowledge acquisition R10: Because it’s more about the fact that they are not diagnosed yet, I think.

Critical thinking
Openness

R9: And do you know in which situation- because you found way more than us 
regarding that, but do you know in which situations they are noncompliant? When 
they are at school for example? I mean, the parents pay attention to it of course. 

Knowledge acquisition
Openness

R10: Yes- yes, I think the problem here is that the doctors don’t prescribe it for 
long enough, so then the children stop it. And is they come back, they simply get 
a new treatment. 

Critical thinking R9: But you would think that parents keep an eye on that. 

Transcript 5.

Disputational talk frustrates knowledge acquisition
The third mechanism concerns disputational talk, which is an interaction that stops 
the line of thinking, in this case, in a learning process. Students often perceive 
problems with the organization of education. For instance, when they cannot 
upload a file to the digital learning environment, or when they try to arrange a 
meeting, but the schedules of the individual team members leave no opportunity 
to do that. This may result in feelings of frustration and ultimately escalate in not 
being able to focus on the task at hand anymore. The next transcript illustrates 
how the conversation goes from planning to disputational talk. In this case, the 
students feel overwhelmed by the amount of work they need to do and feel time 
pressure. The students do not come back to planning for the final report, nor to 
scheduling a feedback moment.

Self-monitoring R10: Yes, we must arrange how we will go about the report and everything...

R8: Do you want to do that now, or?

Responsibility R10: Yes, just here, I think. Of everything that needs to be done. 

Self-monitoring R9: Oh, and perhaps again- or well, maybe it’s completely redundant, but another feed-
back moment?

Self-monitoring R8: Yes, then we must see if we can make that work on time, otherwise we will just do it 
with the feedback form. 

R10: Yes, for sure. 

Education context R8: Yes, in any case, I think we must [use the form]. 

Self-monitoring R10: But before June 9th? For Professionalism, that you have time to incorporate it and – 

Self-monitoring R8: Yes. I will write it down.

Self-monitoring R9: When is Professionalism due?

Organization R10: June 9th, I think.

Disputational talk R9: Then we have to hand it in already?!

Transcript 6.

How students can cope with frustration or other negative emotions also depends 
on the group. Some students are good at sharing negative emotions and can 
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Motivation Affect R2: But I don’t feel any pressure to work hard, because it’s not close yet.

Self-monitoring R3: Yes. Also, we still don’t have a point, or problem.

Openness R1: But that doesn’t really matter, we can just brainstorm a little bit. 

Self-concept R4: But at least it’s good that we are doing things, it will help us later. 

Education Context R2: Yes, it certainly will. But we need to make sure that we somehow get in touch with 
people that know more about this than we do. 

R1: Networking, networking.

R2: Yes, exactly.

Transcript 3.

Openness stimulates critical thinking
The second mechanism involves openness and critical thinking. In Transcript 4, 
one of the students is questioning the results of their literature search by relating 
it to her own idea about the topic and trying to make sure they have not missed 
out on information. It also involves some remarks that relate to openness, as stu-
dents try to imagine what it would be like and experiment with some thoughts on 
that. Thus, the transcript shows how openness and critical thinking can go hand in 
hand.

Openness R8: Yes, it’s the same thing with diabetes. 

R9: Yes, exactly. 

Openness R8: Then you must inject at 12 o’clock in the middle of class, and that’s 
uncomfortable. 

Critical thinking R9: Yes. No, exactly. Injecting is worse than inhaling, in that regard. But it’s weird that 
you can’t find much about that. I would expect for diabetes- did you check PubMed 
by any chance? 

R8: Yes, me too. No, not PubMed. 

Self-monitoring R9: Maybe we can take time to do that.

Transcript 4.

Sharing information and combining different sources of knowledge is seen in 
Transcript 5. This exemplifies the relation between knowledge acquisition and crit-
ical thinking, and that openness plays a role in this as well. 
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Knowledge Acquisition R10: Yes, they [asthma patients] get anti-inflammatory medication for short pe-
riods of time, and then that passes. And then well, they [GP’s] don’t follow up on 
that.

Critical thinking R9: Where did you get this information?

Knowledge acquisition R10: Lung foundation.

Critical thinking R9: That is interesting. Because, I mean, if it would be that simple to adjust that. 

Knowledge acquisition R10: Yes, but I do think this only goes for children.

R9: Yes.

Knowledge acquisition R10: Because it’s more about the fact that they are not diagnosed yet, I think.

Critical thinking
Openness

R9: And do you know in which situation- because you found way more than us 
regarding that, but do you know in which situations they are noncompliant? When 
they are at school for example? I mean, the parents pay attention to it of course. 

Knowledge acquisition
Openness

R10: Yes- yes, I think the problem here is that the doctors don’t prescribe it for 
long enough, so then the children stop it. And is they come back, they simply get 
a new treatment. 

Critical thinking R9: But you would think that parents keep an eye on that. 

Transcript 5.

Disputational talk frustrates knowledge acquisition
The third mechanism concerns disputational talk, which is an interaction that stops 
the line of thinking, in this case, in a learning process. Students often perceive 
problems with the organization of education. For instance, when they cannot 
upload a file to the digital learning environment, or when they try to arrange a 
meeting, but the schedules of the individual team members leave no opportunity 
to do that. This may result in feelings of frustration and ultimately escalate in not 
being able to focus on the task at hand anymore. The next transcript illustrates 
how the conversation goes from planning to disputational talk. In this case, the 
students feel overwhelmed by the amount of work they need to do and feel time 
pressure. The students do not come back to planning for the final report, nor to 
scheduling a feedback moment.

Self-monitoring R10: Yes, we must arrange how we will go about the report and everything...

R8: Do you want to do that now, or?

Responsibility R10: Yes, just here, I think. Of everything that needs to be done. 

Self-monitoring R9: Oh, and perhaps again- or well, maybe it’s completely redundant, but another feed-
back moment?

Self-monitoring R8: Yes, then we must see if we can make that work on time, otherwise we will just do it 
with the feedback form. 

R10: Yes, for sure. 

Education context R8: Yes, in any case, I think we must [use the form]. 

Self-monitoring R10: But before June 9th? For Professionalism, that you have time to incorporate it and – 

Self-monitoring R8: Yes. I will write it down.

Self-monitoring R9: When is Professionalism due?

Organization R10: June 9th, I think.

Disputational talk R9: Then we have to hand it in already?!

Transcript 6.

How students can cope with frustration or other negative emotions also depends 
on the group. Some students are good at sharing negative emotions and can 
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Motivation Affect R2: But I don’t feel any pressure to work hard, because it’s not close yet.

Self-monitoring R3: Yes. Also, we still don’t have a point, or problem.

Openness R1: But that doesn’t really matter, we can just brainstorm a little bit. 

Self-concept R4: But at least it’s good that we are doing things, it will help us later. 

Education Context R2: Yes, it certainly will. But we need to make sure that we somehow get in touch with 
people that know more about this than we do. 

R1: Networking, networking.

R2: Yes, exactly.

Transcript 3.

Openness stimulates critical thinking
The second mechanism involves openness and critical thinking. In Transcript 4, 
one of the students is questioning the results of their literature search by relating 
it to her own idea about the topic and trying to make sure they have not missed 
out on information. It also involves some remarks that relate to openness, as stu-
dents try to imagine what it would be like and experiment with some thoughts on 
that. Thus, the transcript shows how openness and critical thinking can go hand in 
hand.

Openness R8: Yes, it’s the same thing with diabetes. 

R9: Yes, exactly. 

Openness R8: Then you must inject at 12 o’clock in the middle of class, and that’s 
uncomfortable. 

Critical thinking R9: Yes. No, exactly. Injecting is worse than inhaling, in that regard. But it’s weird that 
you can’t find much about that. I would expect for diabetes- did you check PubMed 
by any chance? 

R8: Yes, me too. No, not PubMed. 

Self-monitoring R9: Maybe we can take time to do that.

Transcript 4.

Sharing information and combining different sources of knowledge is seen in 
Transcript 5. This exemplifies the relation between knowledge acquisition and crit-
ical thinking, and that openness plays a role in this as well. 
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Knowledge Acquisition R10: Yes, they [asthma patients] get anti-inflammatory medication for short pe-
riods of time, and then that passes. And then well, they [GP’s] don’t follow up on 
that.

Critical thinking R9: Where did you get this information?

Knowledge acquisition R10: Lung foundation.

Critical thinking R9: That is interesting. Because, I mean, if it would be that simple to adjust that. 

Knowledge acquisition R10: Yes, but I do think this only goes for children.

R9: Yes.

Knowledge acquisition R10: Because it’s more about the fact that they are not diagnosed yet, I think.

Critical thinking
Openness

R9: And do you know in which situation- because you found way more than us 
regarding that, but do you know in which situations they are noncompliant? When 
they are at school for example? I mean, the parents pay attention to it of course. 

Knowledge acquisition
Openness

R10: Yes- yes, I think the problem here is that the doctors don’t prescribe it for 
long enough, so then the children stop it. And is they come back, they simply get 
a new treatment. 

Critical thinking R9: But you would think that parents keep an eye on that. 

Transcript 5.

Disputational talk frustrates knowledge acquisition
The third mechanism concerns disputational talk, which is an interaction that stops 
the line of thinking, in this case, in a learning process. Students often perceive 
problems with the organization of education. For instance, when they cannot 
upload a file to the digital learning environment, or when they try to arrange a 
meeting, but the schedules of the individual team members leave no opportunity 
to do that. This may result in feelings of frustration and ultimately escalate in not 
being able to focus on the task at hand anymore. The next transcript illustrates 
how the conversation goes from planning to disputational talk. In this case, the 
students feel overwhelmed by the amount of work they need to do and feel time 
pressure. The students do not come back to planning for the final report, nor to 
scheduling a feedback moment.

Self-monitoring R10: Yes, we must arrange how we will go about the report and everything...

R8: Do you want to do that now, or?

Responsibility R10: Yes, just here, I think. Of everything that needs to be done. 

Self-monitoring R9: Oh, and perhaps again- or well, maybe it’s completely redundant, but another feed-
back moment?

Self-monitoring R8: Yes, then we must see if we can make that work on time, otherwise we will just do it 
with the feedback form. 

R10: Yes, for sure. 

Education context R8: Yes, in any case, I think we must [use the form]. 

Self-monitoring R10: But before June 9th? For Professionalism, that you have time to incorporate it and – 

Self-monitoring R8: Yes. I will write it down.

Self-monitoring R9: When is Professionalism due?

Organization R10: June 9th, I think.

Disputational talk R9: Then we have to hand it in already?!

Transcript 6.

How students can cope with frustration or other negative emotions also depends 
on the group. Some students are good at sharing negative emotions and can 
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move on after that. In other groups, when it comes to deeper emotional or social 
problems on either an individual level or group level, they tend to refrain from elab-
orating. Although students receive some consolidation from their peers, they do 
not always discuss the causes or solutions, as shown in the transcript below. In this 
group, it ultimately escalated, because the students that felt stressed had the idea 
that the other students did not work hard enough or were not motivated for the 
project. This led to frustration and misunderstanding.

Affect R2: Well, it wasn’t that bad, but when I it kept me up at night, it did stress me out.

Affect R3: Yes, I had that too!

Affect R2: And then I couldn’t sleep anymore.

R5: R3, you are always –

Affect R3: I am always stressed out. Don’t get me started!

Disputational talk R1: I never have any stress.

Transcript 7.

Discussion
To answer the question how students employ self- directed learning (SDL) in 
group work, we followed three project groups of students throughout one aca-
demic year. All groups showed SDL to some extent, but there were differences in 
terms of self-monitoring and critical thinking. If we want to guide groups in SDL 
development, we need to understand these differences. Therefore, the focus of 
the second research question was on group dynamics, trying to identify patterns 
of behavior that could explain why SDL does or does not surface. The results of 
the present study suggest that openness and a capability to share and discuss 
emotions (affect) influence SDL positively, whereas disputational talk sometimes 
appears to inhibit this process.

The finding that affect and interpersonal skills play a key role in the process 
towards SDL behavior is in line with previous findings that affect is an important 
starting point for learning (Van Woezik, Reuzel, & Koksma, 2019). It is important 
for students to acknowledge emotion as an indicator of a problem that needs to be 
solved, and we have seen how groups of students dealt with this differently. Affect 
can then lead to effective use of the time in terms of self-monitoring and critical 
thinking, which corroborates with the finding that emotion and emotion regulation 
are important for self- regulation (Lajoie, Zheng, Li, Jarrell, & Gube, 2019). Affect 
may also indicate events that have meaning, which are necessary for intrinsic 
motivation and learning (Boyd, 2002; Redwood, et al., 2010). We have seen that 
the interaction with real world situations, such as talking with patients or observing 
nurses, encourages students to work on their assignment as well as have an eye 
for the patient and their context. These real-world experiences are central to self- 
directed learning (Vijn, Kremer, & Koksma, 2018). 

Openness also plays a role in this as it helps thinking out of the box and therefore 
enables students to challenge groupthink (de Groot, et al., 2014; Koksma, et al., 
2017). This relates to the mechanism seen in students with a growth mindset, who 
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tend to think about knowledge in an open manner and frame learning as a pro-
cess where mistakes are not problematic (Dweck & Master, 2008). Interpersonal 
behavior is important for establishing such a growth mindset as well as critical 
thinking in groups. De Groot et al. (2014) show that more critically reflective dia-
logues take place in well-developed communities with high quality interaction, in 
line with this finding. 

In the present study, interpersonal behavior seemed to vary between the groups. 
In two of the groups we observed, conversations about stress or other negative 
emotions led to asking questions and problem-solving behavior. In the other 
group, the emotions were only discussed superficially. We saw that this last group 
fell back to disputational talk more often. Group cohesion appears to be key here: 
students who approach one another more personally and meet outside university 
establish a safe environment with room for sharing emotions, giving and receiving 
feedback, and critical thinking. Previous studies have shown that group cohesion 
indeed has an important influence on learning outcomes (Beachboard, et al., 
2011; Hommes, et al., 2014). In fact, Beachboard et al. (2011) show that relat-
edness to both peers and teachers has a positive influence on critical thinking. 
Based on the present study, we therefore suggest that teachers invest in stimu-
lating relatedness or cohesion in the groups. We know from other research that 
teachers could do so by stimulating (guided) reflection on the group process level 
as well as on the contents of the project (Leeuwen & Jansen, 2019). 

Another positive effect of interpersonal behavior is that it may help to counteract 
disputational talk about organizational problems in the curriculum. We were sur-
prised to see how much time students spent on talking about such organizational 
problems and the way these interfered with their learning. In situations with higher 
stress due to organizational issues, students appear more likely to be distracted 
or show negative interactions. This inhibits self- directed learning behavior, which 
is in line with earlier research (Magno, 2010). However, one group was successful 
in mitigating potential threats to their learning behavior based on sharing emotions 
and reflexivity. Other groups did so to a smaller extent. These effects are in line 
with the theory on dialogue of Schein who argues that active listening and with-
holding judgment will help solve problems in teams most effectively (Schein, 2002). 

Limitations of this study are that we could include only a small number of stu-
dents, who voluntary enrolled in the study, which may have led to a selection bias. 
However, we have followed the students over a long period of time, which has ena-
bled us to develop a profound image of their interactions and thinking. Moreover, 
the teams proved to be fairly different in terms of interaction and motivation. The 
fact that students sometimes openly criticized the project in itself and the curric-
ulum as a whole suggests that the presence of a researcher and a voice recorder 
has not influenced their behavior or attitude. 

Based on our explorative study, we have been able to formulate some hypothe-
ses regarding the mechanisms at work in small group learning that relate to SDL. 
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move on after that. In other groups, when it comes to deeper emotional or social 
problems on either an individual level or group level, they tend to refrain from elab-
orating. Although students receive some consolidation from their peers, they do 
not always discuss the causes or solutions, as shown in the transcript below. In this 
group, it ultimately escalated, because the students that felt stressed had the idea 
that the other students did not work hard enough or were not motivated for the 
project. This led to frustration and misunderstanding.

Affect R2: Well, it wasn’t that bad, but when I it kept me up at night, it did stress me out.

Affect R3: Yes, I had that too!

Affect R2: And then I couldn’t sleep anymore.

R5: R3, you are always –

Affect R3: I am always stressed out. Don’t get me started!

Disputational talk R1: I never have any stress.

Transcript 7.

Discussion
To answer the question how students employ self- directed learning (SDL) in 
group work, we followed three project groups of students throughout one aca-
demic year. All groups showed SDL to some extent, but there were differences in 
terms of self-monitoring and critical thinking. If we want to guide groups in SDL 
development, we need to understand these differences. Therefore, the focus of 
the second research question was on group dynamics, trying to identify patterns 
of behavior that could explain why SDL does or does not surface. The results of 
the present study suggest that openness and a capability to share and discuss 
emotions (affect) influence SDL positively, whereas disputational talk sometimes 
appears to inhibit this process.

The finding that affect and interpersonal skills play a key role in the process 
towards SDL behavior is in line with previous findings that affect is an important 
starting point for learning (Van Woezik, Reuzel, & Koksma, 2019). It is important 
for students to acknowledge emotion as an indicator of a problem that needs to be 
solved, and we have seen how groups of students dealt with this differently. Affect 
can then lead to effective use of the time in terms of self-monitoring and critical 
thinking, which corroborates with the finding that emotion and emotion regulation 
are important for self- regulation (Lajoie, Zheng, Li, Jarrell, & Gube, 2019). Affect 
may also indicate events that have meaning, which are necessary for intrinsic 
motivation and learning (Boyd, 2002; Redwood, et al., 2010). We have seen that 
the interaction with real world situations, such as talking with patients or observing 
nurses, encourages students to work on their assignment as well as have an eye 
for the patient and their context. These real-world experiences are central to self- 
directed learning (Vijn, Kremer, & Koksma, 2018). 

Openness also plays a role in this as it helps thinking out of the box and therefore 
enables students to challenge groupthink (de Groot, et al., 2014; Koksma, et al., 
2017). This relates to the mechanism seen in students with a growth mindset, who 
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tend to think about knowledge in an open manner and frame learning as a pro-
cess where mistakes are not problematic (Dweck & Master, 2008). Interpersonal 
behavior is important for establishing such a growth mindset as well as critical 
thinking in groups. De Groot et al. (2014) show that more critically reflective dia-
logues take place in well-developed communities with high quality interaction, in 
line with this finding. 

In the present study, interpersonal behavior seemed to vary between the groups. 
In two of the groups we observed, conversations about stress or other negative 
emotions led to asking questions and problem-solving behavior. In the other 
group, the emotions were only discussed superficially. We saw that this last group 
fell back to disputational talk more often. Group cohesion appears to be key here: 
students who approach one another more personally and meet outside university 
establish a safe environment with room for sharing emotions, giving and receiving 
feedback, and critical thinking. Previous studies have shown that group cohesion 
indeed has an important influence on learning outcomes (Beachboard, et al., 
2011; Hommes, et al., 2014). In fact, Beachboard et al. (2011) show that relat-
edness to both peers and teachers has a positive influence on critical thinking. 
Based on the present study, we therefore suggest that teachers invest in stimu-
lating relatedness or cohesion in the groups. We know from other research that 
teachers could do so by stimulating (guided) reflection on the group process level 
as well as on the contents of the project (Leeuwen & Jansen, 2019). 

Another positive effect of interpersonal behavior is that it may help to counteract 
disputational talk about organizational problems in the curriculum. We were sur-
prised to see how much time students spent on talking about such organizational 
problems and the way these interfered with their learning. In situations with higher 
stress due to organizational issues, students appear more likely to be distracted 
or show negative interactions. This inhibits self- directed learning behavior, which 
is in line with earlier research (Magno, 2010). However, one group was successful 
in mitigating potential threats to their learning behavior based on sharing emotions 
and reflexivity. Other groups did so to a smaller extent. These effects are in line 
with the theory on dialogue of Schein who argues that active listening and with-
holding judgment will help solve problems in teams most effectively (Schein, 2002). 

Limitations of this study are that we could include only a small number of stu-
dents, who voluntary enrolled in the study, which may have led to a selection bias. 
However, we have followed the students over a long period of time, which has ena-
bled us to develop a profound image of their interactions and thinking. Moreover, 
the teams proved to be fairly different in terms of interaction and motivation. The 
fact that students sometimes openly criticized the project in itself and the curric-
ulum as a whole suggests that the presence of a researcher and a voice recorder 
has not influenced their behavior or attitude. 

Based on our explorative study, we have been able to formulate some hypothe-
ses regarding the mechanisms at work in small group learning that relate to SDL. 
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problems and the way these interfered with their learning. In situations with higher 
stress due to organizational issues, students appear more likely to be distracted 
or show negative interactions. This inhibits self- directed learning behavior, which 
is in line with earlier research (Magno, 2010). However, one group was successful 
in mitigating potential threats to their learning behavior based on sharing emotions 
and reflexivity. Other groups did so to a smaller extent. These effects are in line 
with the theory on dialogue of Schein who argues that active listening and with-
holding judgment will help solve problems in teams most effectively (Schein, 2002). 

Limitations of this study are that we could include only a small number of stu-
dents, who voluntary enrolled in the study, which may have led to a selection bias. 
However, we have followed the students over a long period of time, which has ena-
bled us to develop a profound image of their interactions and thinking. Moreover, 
the teams proved to be fairly different in terms of interaction and motivation. The 
fact that students sometimes openly criticized the project in itself and the curric-
ulum as a whole suggests that the presence of a researcher and a voice recorder 
has not influenced their behavior or attitude. 

Based on our explorative study, we have been able to formulate some hypothe-
ses regarding the mechanisms at work in small group learning that relate to SDL. 
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The self-determination theory in relation to SDL might provide practical advice 
for teachers and educators (Ryan & Deci, 2000; Ten Cate, Kusurkar, & Williams, 
2011). We think more research from a social constructivist viewpoint could help 
to still better understand the interaction between the learner, peers, teachers, 
and the environment. Here, coping with emotions should be emphasized, as the 
present study underlines that it plays a large role in learning. This aligns with enac-
tivism: a new paradigm of learning that stems from philosophy of mind, in which 
more focus is placed on emotion and embodiment in learning (Maiese, 2017; 
Picard, et al., 2004; Stephan, Walter, & Wilutzky, 2014). Using this paradigm, our 
model of interaction between group dynamics and SDL could be a starting point 
for further investigation, answering questions on mechanisms that underlie the 
effects of disputational talk, or the interaction between self-monitoring, responsi-
bility and interpersonal behavior.

In conclusion, we investigated the mechanisms of self- directed learning in small 
groups. We found that emotions are an important driver for self- directed learning, 
and that channeling these in a positive environment will help to steer behavior 
towards self- directed learning. Openness and a sense of community, with relat-
edness to peers and teachers, plays a large role in this mechanism. First year 
students are able to use reflection and interpersonal behavior to their benefit. 
Teachers should help students acquire these skills and help them reflect on the 
group process by establishing a good relationship with the students.

there is more than ‘i’ in self-directed learning 89
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The self-determination theory in relation to SDL might provide practical advice 
for teachers and educators (Ryan & Deci, 2000; Ten Cate, Kusurkar, & Williams, 
2011). We think more research from a social constructivist viewpoint could help 
to still better understand the interaction between the learner, peers, teachers, 
and the environment. Here, coping with emotions should be emphasized, as the 
present study underlines that it plays a large role in learning. This aligns with enac-
tivism: a new paradigm of learning that stems from philosophy of mind, in which 
more focus is placed on emotion and embodiment in learning (Maiese, 2017; 
Picard, et al., 2004; Stephan, Walter, & Wilutzky, 2014). Using this paradigm, our 
model of interaction between group dynamics and SDL could be a starting point 
for further investigation, answering questions on mechanisms that underlie the 
effects of disputational talk, or the interaction between self-monitoring, responsi-
bility and interpersonal behavior.

In conclusion, we investigated the mechanisms of self- directed learning in small 
groups. We found that emotions are an important driver for self- directed learning, 
and that channeling these in a positive environment will help to steer behavior 
towards self- directed learning. Openness and a sense of community, with relat-
edness to peers and teachers, plays a large role in this mechanism. First year 
students are able to use reflection and interpersonal behavior to their benefit. 
Teachers should help students acquire these skills and help them reflect on the 
group process by establishing a good relationship with the students.
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Abstract
Over the last decade, medical schools tried to reform their programs to better 
prepare future doctors for a career in the complex field of healthcare. Engaging 
with the arts can bring about deeper learning and it may help to draw attention 
to a holistic view on the patient. We approached interns and residents to par-
ticipate in an arts-based track for the medical profession. It took place on eight 
Saturdays, and research was conducted in three subsequent editions of the pro-
gram. Participants joined artists in their arts practices. During the workshops, the 
participants were interviewed one on one and in small groups. Audio recordings 
were also made of the reflection sessions. After the workshops, participants filled 
out a questionnaire. We used grounded theory for data collection and analysis. 
The learning mechanisms in this track can be divided in seven themes: Time and 
space, Openness, Emotion, The other, Different perspective, Proactive learning, 
and Barriers. Our investigation showed that the participants undergo a perspec-
tive transformation that makes them reconsider what kind of doctor they want to 
be. Key to the development of participants is the democratic, open and affective 
nature of the arts in education. In conclusion, the track not only helps students to 
understand the perspective of the patient, but also helps them understand that 
they must make investments if they want to understand the patient’s story. This 
reflects a profound new perspective in line with patient centered healthcare and 
lifelong learning, and shows the importance of the arts for the medical profession.
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professionals, but also to be reflective, flexible and sensitive to the context of the 
patient. We identify two core competencies at play in these reforms: self- directed 
learning and patient- centeredness. Self- directed learning involves critical reflec-
tion, adaptivity, and proactive problem solving behavior (Levett-Jones, 2005; 
Murad & Varkey, 2008). This is encouraged in undergraduate medical education 
by having students set their own learning goals. Through challenging projects they 
acquire flexibility and a proactive attitude towards problems (Lee, Mann, & Frank, 
2010). The effect of these methods in terms of reflective skills is surfacing (Murad, 
Coto-Yglesias, Varkey, Prokop, & Murad, 2010; Van Woezik, Reuzel, & Koksma, 
2019). These reflective skills are also a requirement when focusing on patient- 
centeredness. Patient- centeredness is often interpreted as, among others, seeing 
the person in their broader social context, having view for the patient as a person 
instead of medicalizing them, and having empathy (Todres, Galvin, & Holloway, 
2009). For learning about patient- centeredness, there are programs such as 
role-playing and communication skills training (Wündrich et al., 2017). 

However, review studies show that the results of new curricula are either difficult 
to measure or diffuse for both lifelong learning (Murad et al., 2010) and patient- 
centeredness (Ferreira-Valente et al., 2017). A focus on a broader perspective and 
holistic view on the patient probably needs explicit attention (Koksma & Kremer, 
2018; van de Grift & Kroeze, 2016). Understanding this, many medical learning 
institutes see a larger role for humanities (P. Hall, Brajtman, Weaver, Grassau, & 
Varpio, 2014) or for patient participation (Vijn, Kremer, & Koksma, 2018). Engaging 
with the arts can bring about such deeper learning and it may help to draw atten-
tion to a holistic view on the patient and his or her story (de la Croix, Rose, Wildig, & 
Willson, 2011; Scott, 2000). Here, we aim to explore the value of learning with the 
arts in medicine and its underlying mechanisms. 

In general, there are three areas that research on arts-based medical learning 
focus on: observation skills, context of the patient and personal development. 
First, regarding observation skills, arts-based medical learning may serve as 
training to better recognize patterns and emotions (Bardes, Gillers, & Herman, 
2001; Elbert & ten Cate, 2013; Kirklin, Duncan, McBride, Hunt, & Griffin, 2007; 
Perry, Maffulli, Willson, & Morrissey, 2011). The idea is that paintings and other art 
objects can serve as simulations, in a wider experience than would be normally 
possible in education (Elbert & ten Cate, 2013). The arts thus allow for learning 
pattern recognition skills in the medical context. 

Secondly, research on arts-based medical learning focused on outcomes in 
terms of understanding the context of the patient. Researchers found that 
students do not only capture the clinical patterns, but also the wider patient expe-
rience (Bardes et al., 2001; Wikström, 2003). Medical students in arts-based 
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observation courses focused more on relationships and the story behind the 
patient and questioned assumptions more (Shapiro, Rucker, & Beck, 2006). The 
arts have been found to increase openness to other perspectives and coping with 
ambiguity (Haidet et al., 2016). The arts thus may help to humanize practice by 
opening up to the context of the patient (Kumagai, 2012). 

Thirdly, some scholars claim that arts-based medical learning fosters personal 
development (Jones, Kittendorf, & Kumagai, 2017). Indeed researchers have 
found that, next to observation skills, students may develop self-awareness 
through self-reflection or experience stress reduction, as result of arts-based 
education (Elder, Tobias, Lucero-Criswell, & Goldenhar, 2006; Yang, Lin, & Chang, 
2011). When students participate in artistic processes, this helps them to explore 
their own feelings and reflect on them (de la Croix et al., 2011; Perry et al., 2011). 
Moreover, research has shown that creating art may increase psychological resil-
ience (Bolwerk, Mack-Andrick, Lang, Dorfler, & Maihofner, 2014).

These outcomes are promising, but the arts are more than a means to an end. 
That is, art has the ability to establish democratic education environments in 
which learner and teacher’s knowledge and skills are seen as equally valuable 
(Orr & Shreeve, 2018). In this sense, art is closely related to self- directed learn-
ing, because of the focus on ownership, authenticity and practice based learning 
(Brookfield, 1988, 1994; Sawatsky, Ratelle, Bonnes, Egginton, & Beckman, 2017; 
van Woezik et al., 2019). Due to this openness, perspective taking and critical 
thinking skills, art education taps into intelligences that are not typically used in 
other core subjects of traditional medical learning (Kumagai, 2012).

In summary, learning with arts in medicine can have effects beyond training 
specific skills such as pattern recognition. It also aligns well with self- directed 
learning because of the reflective nature and openness. Since its incorporation in 
medical practice, the humanities have been used to aid medicine in dealing with 
human concerns in the widest sense (Downie, Hendry, Macnaughton, & Smith, 
1997; Pattison, 2003). However, many studies on arts-based medical learning 
tend to focus on only one outcome measure or have a limited timeframe, and thus 
have difficulties in capturing the evidence of what is actually learned. Therefore, 
we want to explore in depth how medical students learn and develop when they 
engage with the arts for a longer period of time. Our research question is: How do 
final stage medical students and specialists in training develop in terms of profes-
sional competence in arts-based medical learning?

Method
Context

In 2016, we joined forces with the art program and the hospital to start devel-
oping an innovative learning track that combines arts and medical learning in 
Radboudumc Nijmegen, the Netherlands (Koksma et al., 2017). Funding was avail-
able for 5 years, until 2020, and the current research project was conducted from 
2016 until 2018. The track took place on eight consecutive Saturdays, outside the 
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regular classrooms that medical students were used to. We approached interns 
and residents to participate in the track. From 2017 onward, patients and nurses 
started to participate in the program. 

We purposely did not work with mandatory participation and specific gener-
al learning objectives, but participants were encouraged to set personal goals 
and reflect on what they learned in terms of observation skills, creative thinking, 
personalized health care, and frame reflection. For this they received a personal 
notebook. Such an autonomous and voluntary learning environment that leaves 
room for students to determine their own learning trajectory, is based on the con-
cept self- directed learning (Li, Paterniti, Co, & West, 2010; Murad & Varkey, 2008; 
Van Woezik et al., 2019). 

Besides these didactical design principles, the track was based on several stud-
ies that centered around museum visits (Shapiro et al., 2006). We extended on 
merely observing its products (i.e. artworks), by having participants join artists 
in their arts practices and have an immersive experience of a radically different 
discipline. Participants visited a range of different locations and were guided by 
six artists and one art historian. For example, they experimented on the attic of 
an empty factory building with an enormous photo archive, they drew after naked 
models in a monastery and did formal analysis of art with an art historian in a small 
castle. An overview of all activities can be found in Appendix 1. 

Procedure
Participants of the track ‘The Art of Seeing for Healthcare professionals’ (TASH) 
were asked to participate in the research project. TASH was followed by 32 
(2016), 30 (2017) and 37 (2018) interns and residents. They received an email 
with information about the research one week before the start of the track. On the 
first day, they received the information on paper and could sign informed consent 
if they wished to participate in the research project. Before starting an interview 
or recording, the participants were asked for permission. The protocol for this 
study was approved by the ethical review board of the Netherlands Association for 
Medical Education (NVMO), file number 1043.

During the workshops, the participants were interviewed one on one and in small 
groups, by asking brief questions about how they were feeling and what they were 
thinking about. These short interviews were all audio recorded, along with small 
and plenary group reflections during the day. Audio recordings and questionnaires 
were treated as anonymous data and any identifying information was removed 
before analysis. 

In 2016, we started with a questionnaire to get an idea of the outcomes of the 
track. Based on that, we included a pre- and post-test of skills in 2017. The skills 
questionnaire can be found in Appendix 2. We used the outcomes of the question-
naire to inform the questions we asked during the interviews in 2018, to enrich and 
elaborate on the material. The interviews started out asking about expectations 
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Radboudumc Nijmegen, the Netherlands (Koksma et al., 2017). Funding was avail-
able for 5 years, until 2020, and the current research project was conducted from 
2016 until 2018. The track took place on eight consecutive Saturdays, outside the 
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regular classrooms that medical students were used to. We approached interns 
and residents to participate in the track. From 2017 onward, patients and nurses 
started to participate in the program. 

We purposely did not work with mandatory participation and specific gener-
al learning objectives, but participants were encouraged to set personal goals 
and reflect on what they learned in terms of observation skills, creative thinking, 
personalized health care, and frame reflection. For this they received a personal 
notebook. Such an autonomous and voluntary learning environment that leaves 
room for students to determine their own learning trajectory, is based on the con-
cept self- directed learning (Li, Paterniti, Co, & West, 2010; Murad & Varkey, 2008; 
Van Woezik et al., 2019). 

Besides these didactical design principles, the track was based on several stud-
ies that centered around museum visits (Shapiro et al., 2006). We extended on 
merely observing its products (i.e. artworks), by having participants join artists 
in their arts practices and have an immersive experience of a radically different 
discipline. Participants visited a range of different locations and were guided by 
six artists and one art historian. For example, they experimented on the attic of 
an empty factory building with an enormous photo archive, they drew after naked 
models in a monastery and did formal analysis of art with an art historian in a small 
castle. An overview of all activities can be found in Appendix 1. 

Procedure
Participants of the track ‘The Art of Seeing for Healthcare professionals’ (TASH) 
were asked to participate in the research project. TASH was followed by 32 
(2016), 30 (2017) and 37 (2018) interns and residents. They received an email 
with information about the research one week before the start of the track. On the 
first day, they received the information on paper and could sign informed consent 
if they wished to participate in the research project. Before starting an interview 
or recording, the participants were asked for permission. The protocol for this 
study was approved by the ethical review board of the Netherlands Association for 
Medical Education (NVMO), file number 1043.

During the workshops, the participants were interviewed one on one and in small 
groups, by asking brief questions about how they were feeling and what they were 
thinking about. These short interviews were all audio recorded, along with small 
and plenary group reflections during the day. Audio recordings and questionnaires 
were treated as anonymous data and any identifying information was removed 
before analysis. 

In 2016, we started with a questionnaire to get an idea of the outcomes of the 
track. Based on that, we included a pre- and post-test of skills in 2017. The skills 
questionnaire can be found in Appendix 2. We used the outcomes of the question-
naire to inform the questions we asked during the interviews in 2018, to enrich and 
elaborate on the material. The interviews started out asking about expectations 
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observation courses focused more on relationships and the story behind the 
patient and questioned assumptions more (Shapiro, Rucker, & Beck, 2006). The 
arts have been found to increase openness to other perspectives and coping with 
ambiguity (Haidet et al., 2016). The arts thus may help to humanize practice by 
opening up to the context of the patient (Kumagai, 2012). 

Thirdly, some scholars claim that arts-based medical learning fosters personal 
development (Jones, Kittendorf, & Kumagai, 2017). Indeed researchers have 
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through self-reflection or experience stress reduction, as result of arts-based 
education (Elder, Tobias, Lucero-Criswell, & Goldenhar, 2006; Yang, Lin, & Chang, 
2011). When students participate in artistic processes, this helps them to explore 
their own feelings and reflect on them (de la Croix et al., 2011; Perry et al., 2011). 
Moreover, research has shown that creating art may increase psychological resil-
ience (Bolwerk, Mack-Andrick, Lang, Dorfler, & Maihofner, 2014).

These outcomes are promising, but the arts are more than a means to an end. 
That is, art has the ability to establish democratic education environments in 
which learner and teacher’s knowledge and skills are seen as equally valuable 
(Orr & Shreeve, 2018). In this sense, art is closely related to self- directed learn-
ing, because of the focus on ownership, authenticity and practice based learning 
(Brookfield, 1988, 1994; Sawatsky, Ratelle, Bonnes, Egginton, & Beckman, 2017; 
van Woezik et al., 2019). Due to this openness, perspective taking and critical 
thinking skills, art education taps into intelligences that are not typically used in 
other core subjects of traditional medical learning (Kumagai, 2012).

In summary, learning with arts in medicine can have effects beyond training 
specific skills such as pattern recognition. It also aligns well with self- directed 
learning because of the reflective nature and openness. Since its incorporation in 
medical practice, the humanities have been used to aid medicine in dealing with 
human concerns in the widest sense (Downie, Hendry, Macnaughton, & Smith, 
1997; Pattison, 2003). However, many studies on arts-based medical learning 
tend to focus on only one outcome measure or have a limited timeframe, and thus 
have difficulties in capturing the evidence of what is actually learned. Therefore, 
we want to explore in depth how medical students learn and develop when they 
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and learning goals in 2016. In 2017 we asked more about the reflection on med-
ical practice and their personal leadership. In 2018 we tried to understand more 
about the results of the questionnaire of 2017 and explored underlying topics 
such as hierarchy and openness in the workshops or medical practice. To explore 
transfer to practice and back, we asked about the relation with their supervisors 
and what kind of questions they would or would not ask them, and how those rela-
tionships relate to how they feel about the atmosphere in the workshops. 

Data collection and analysis
We used grounded theory methodology for the qualitative part of this project 
(Creswell, Hanson, Plano Clark, & Morales, 2007; de Boer, 2011; Starks & Brown 
Trinidad, 2016; Watling & Lingard, 2012). We used the outcomes of the question-
naire of 2017 to inform on which skills we wanted to elaborate in the interviews. 
The audio recordings of the interviews and reflection moments were transcribed 
before analysis. Since data collection took place over three years, we were able to 
analyze parts of the data to inform subsequent collection and analysis. We select-
ed 36 recordings of reflection moments for transcription, out of 103 recordings. 
Some of the recordings were not audible, because there was too much back-
ground noise. Other recordings were sometimes of random conversations during 
lunch, or (in 2017/2018) providing the same information as we already had. We 
decided on data saturation when we were satisfied with the data analysis and did 
not get new information, we then stopped transcription.

Three authors coded the five first recordings using open coding (TW, RR and 
JK). After this, they met and discussed the codes until consensus on the codes 
was reached. Following axial coding strategies, this resulted 254 codes divided 
over 17 code categories. These codes and code categories were used for further 
analysis of five recordings and then evaluated, this time by four authors (TW, TS, 
RR and JK). More codes emerged, which led to addition and shifting of code cate-
gories, resulting in 31 code categories. These code categories were used to alter 
the interviews to dive deeper into themes that came up during analysis. These 
were transcribed to inform the final stage, selective coding. Again, in this stage we 
discussed the outcomes of the process (TW, TS, RR, and JK). As such, we were 
able to construct codes and categories that resulted in hypotheses and possible 
mechanisms at work in this education context. The final codebook can be found in 
Appendix 3.

Although we had a relative low number of participants, we did perform inde-
pendent t-tests to provide insight in the differences between the pre- and 
post-test results on the questionnaire. Some questions of the questionnaire were 
open-ended, and we used the answers as a narrative framework for questioning 
the expectations and experiences of the participants in the interviews. 

Results
We will first present the quantitative results and then proceed with a more thor-
ough discussion of the qualitative results. As Table 1 shows, participants report 
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improvement in the learning areas addressed in this track. First, we see increase in 
scores related to observation skills. Second, participants score themselves espe-
cially higher in the learning process, mainly critical thinking and reflection. 

Learning area Sub-area 
Pretest  
mean(sd)

Posttest 
mean (sd)

T-score, p-value

Observation skills Pattern recognition 6.84 (1.89) 7.54 (1.05) T(30)=-1.202, p=0.239

Observation 7.32 (0.82) 7.77 (0.44) T(30)=-1.818, p=0.079

Diagnostic skills 7.32 (1.06) 7.46 (0.78) T(30)=-0.424, p=0.674

Context of the 
patient

Insight in the context 
of the patient

7.26 (1.45) 7.85 (1.41) T(30)=-1.132, p=0.266

Listening 8.00 (1.00) 8.00 (1.15) T(30)=0.000, p=1.000

Personal 
development

Self-reflection 7.58 (1.22) 8.08 (0.49) T(30)=-1.602, p=0.121

Networking 6.16 (2.03) 6.62 (1.61) T(30)=-0.677, p=0.503

Collaboration 7.53 (1.43) 7.85 (0.90) T(30)=-0.714, p=0.481

Personal leadership 6.37 (1.71) 6.38 (2.14) T(30)=-0.024, p=0.981

Learning process Sub-area
Pretest  
mean(sd)

Posttest 
mean (sd)

Increase

Critical thinking 
and creativity

Creative thinking and 
working

7.11 (1.24) 8.00 (1.08) T(30)=-2.106, p=0.044*

Reflection on medi-
cal practice

6.95 (0.78) 7.77 (0.60) T(30)=-3.202, p=0.003*

Analytical thinking 7.68 (1.00) 8.31 (0.75) T(30)=-1.902, p=0.067

Divergent thinking 6.95 (1.18) 7.46 (0.88) T(30)=-1.338, p=0.191

Reasoning 7.26 (1.33) 7.31 (0.95) T(30)=-0.104, p=0.918

Table 1. Pre- and posttest scores of groups in 2017

The qualitative results provide a more thorough analysis of this development, 
focusing on personal development, the context of the patient and embodied learn-
ing. The codes reflect the learning mechanisms present in this track of workshops 
and can be divided in seven themes: Time and space, Openness, Emotion, The 
other, Different perspective, Proactive learning, and Barriers. Table 2 summarizes 
the themes. Below we elaborate on the themes and the relation between them.

making self-directed learning work98

and learning goals in 2016. In 2017 we asked more about the reflection on med-
ical practice and their personal leadership. In 2018 we tried to understand more 
about the results of the questionnaire of 2017 and explored underlying topics 
such as hierarchy and openness in the workshops or medical practice. To explore 
transfer to practice and back, we asked about the relation with their supervisors 
and what kind of questions they would or would not ask them, and how those rela-
tionships relate to how they feel about the atmosphere in the workshops. 

Data collection and analysis
We used grounded theory methodology for the qualitative part of this project 
(Creswell, Hanson, Plano Clark, & Morales, 2007; de Boer, 2011; Starks & Brown 
Trinidad, 2016; Watling & Lingard, 2012). We used the outcomes of the question-
naire of 2017 to inform on which skills we wanted to elaborate in the interviews. 
The audio recordings of the interviews and reflection moments were transcribed 
before analysis. Since data collection took place over three years, we were able to 
analyze parts of the data to inform subsequent collection and analysis. We select-
ed 36 recordings of reflection moments for transcription, out of 103 recordings. 
Some of the recordings were not audible, because there was too much back-
ground noise. Other recordings were sometimes of random conversations during 
lunch, or (in 2017/2018) providing the same information as we already had. We 
decided on data saturation when we were satisfied with the data analysis and did 
not get new information, we then stopped transcription.

Three authors coded the five first recordings using open coding (TW, RR and 
JK). After this, they met and discussed the codes until consensus on the codes 
was reached. Following axial coding strategies, this resulted 254 codes divided 
over 17 code categories. These codes and code categories were used for further 
analysis of five recordings and then evaluated, this time by four authors (TW, TS, 
RR and JK). More codes emerged, which led to addition and shifting of code cate-
gories, resulting in 31 code categories. These code categories were used to alter 
the interviews to dive deeper into themes that came up during analysis. These 
were transcribed to inform the final stage, selective coding. Again, in this stage we 
discussed the outcomes of the process (TW, TS, RR, and JK). As such, we were 
able to construct codes and categories that resulted in hypotheses and possible 
mechanisms at work in this education context. The final codebook can be found in 
Appendix 3.

Although we had a relative low number of participants, we did perform inde-
pendent t-tests to provide insight in the differences between the pre- and 
post-test results on the questionnaire. Some questions of the questionnaire were 
open-ended, and we used the answers as a narrative framework for questioning 
the expectations and experiences of the participants in the interviews. 

Results
We will first present the quantitative results and then proceed with a more thor-
ough discussion of the qualitative results. As Table 1 shows, participants report 

seeing the other 99

improvement in the learning areas addressed in this track. First, we see increase in 
scores related to observation skills. Second, participants score themselves espe-
cially higher in the learning process, mainly critical thinking and reflection. 

Learning area Sub-area 
Pretest  
mean(sd)

Posttest 
mean (sd)

T-score, p-value

Observation skills Pattern recognition 6.84 (1.89) 7.54 (1.05) T(30)=-1.202, p=0.239

Observation 7.32 (0.82) 7.77 (0.44) T(30)=-1.818, p=0.079

Diagnostic skills 7.32 (1.06) 7.46 (0.78) T(30)=-0.424, p=0.674

Context of the 
patient

Insight in the context 
of the patient

7.26 (1.45) 7.85 (1.41) T(30)=-1.132, p=0.266

Listening 8.00 (1.00) 8.00 (1.15) T(30)=0.000, p=1.000

Personal 
development

Self-reflection 7.58 (1.22) 8.08 (0.49) T(30)=-1.602, p=0.121

Networking 6.16 (2.03) 6.62 (1.61) T(30)=-0.677, p=0.503

Collaboration 7.53 (1.43) 7.85 (0.90) T(30)=-0.714, p=0.481

Personal leadership 6.37 (1.71) 6.38 (2.14) T(30)=-0.024, p=0.981

Learning process Sub-area
Pretest  
mean(sd)

Posttest 
mean (sd)

Increase

Critical thinking 
and creativity

Creative thinking and 
working

7.11 (1.24) 8.00 (1.08) T(30)=-2.106, p=0.044*

Reflection on medi-
cal practice

6.95 (0.78) 7.77 (0.60) T(30)=-3.202, p=0.003*

Analytical thinking 7.68 (1.00) 8.31 (0.75) T(30)=-1.902, p=0.067

Divergent thinking 6.95 (1.18) 7.46 (0.88) T(30)=-1.338, p=0.191

Reasoning 7.26 (1.33) 7.31 (0.95) T(30)=-0.104, p=0.918

Table 1. Pre- and posttest scores of groups in 2017

The qualitative results provide a more thorough analysis of this development, 
focusing on personal development, the context of the patient and embodied learn-
ing. The codes reflect the learning mechanisms present in this track of workshops 
and can be divided in seven themes: Time and space, Openness, Emotion, The 
other, Different perspective, Proactive learning, and Barriers. Table 2 summarizes 
the themes. Below we elaborate on the themes and the relation between them.



making self-directed learning work98

and learning goals in 2016. In 2017 we asked more about the reflection on med-
ical practice and their personal leadership. In 2018 we tried to understand more 
about the results of the questionnaire of 2017 and explored underlying topics 
such as hierarchy and openness in the workshops or medical practice. To explore 
transfer to practice and back, we asked about the relation with their supervisors 
and what kind of questions they would or would not ask them, and how those rela-
tionships relate to how they feel about the atmosphere in the workshops. 

Data collection and analysis
We used grounded theory methodology for the qualitative part of this project 
(Creswell, Hanson, Plano Clark, & Morales, 2007; de Boer, 2011; Starks & Brown 
Trinidad, 2016; Watling & Lingard, 2012). We used the outcomes of the question-
naire of 2017 to inform on which skills we wanted to elaborate in the interviews. 
The audio recordings of the interviews and reflection moments were transcribed 
before analysis. Since data collection took place over three years, we were able to 
analyze parts of the data to inform subsequent collection and analysis. We select-
ed 36 recordings of reflection moments for transcription, out of 103 recordings. 
Some of the recordings were not audible, because there was too much back-
ground noise. Other recordings were sometimes of random conversations during 
lunch, or (in 2017/2018) providing the same information as we already had. We 
decided on data saturation when we were satisfied with the data analysis and did 
not get new information, we then stopped transcription.

Three authors coded the five first recordings using open coding (TW, RR and 
JK). After this, they met and discussed the codes until consensus on the codes 
was reached. Following axial coding strategies, this resulted 254 codes divided 
over 17 code categories. These codes and code categories were used for further 
analysis of five recordings and then evaluated, this time by four authors (TW, TS, 
RR and JK). More codes emerged, which led to addition and shifting of code cate-
gories, resulting in 31 code categories. These code categories were used to alter 
the interviews to dive deeper into themes that came up during analysis. These 
were transcribed to inform the final stage, selective coding. Again, in this stage we 
discussed the outcomes of the process (TW, TS, RR, and JK). As such, we were 
able to construct codes and categories that resulted in hypotheses and possible 
mechanisms at work in this education context. The final codebook can be found in 
Appendix 3.

Although we had a relative low number of participants, we did perform inde-
pendent t-tests to provide insight in the differences between the pre- and 
post-test results on the questionnaire. Some questions of the questionnaire were 
open-ended, and we used the answers as a narrative framework for questioning 
the expectations and experiences of the participants in the interviews. 

Results
We will first present the quantitative results and then proceed with a more thor-
ough discussion of the qualitative results. As Table 1 shows, participants report 

seeing the other 99

improvement in the learning areas addressed in this track. First, we see increase in 
scores related to observation skills. Second, participants score themselves espe-
cially higher in the learning process, mainly critical thinking and reflection. 

Learning area Sub-area 
Pretest  
mean(sd)

Posttest 
mean (sd)

T-score, p-value

Observation skills Pattern recognition 6.84 (1.89) 7.54 (1.05) T(30)=-1.202, p=0.239

Observation 7.32 (0.82) 7.77 (0.44) T(30)=-1.818, p=0.079

Diagnostic skills 7.32 (1.06) 7.46 (0.78) T(30)=-0.424, p=0.674

Context of the 
patient

Insight in the context 
of the patient

7.26 (1.45) 7.85 (1.41) T(30)=-1.132, p=0.266

Listening 8.00 (1.00) 8.00 (1.15) T(30)=0.000, p=1.000

Personal 
development

Self-reflection 7.58 (1.22) 8.08 (0.49) T(30)=-1.602, p=0.121

Networking 6.16 (2.03) 6.62 (1.61) T(30)=-0.677, p=0.503

Collaboration 7.53 (1.43) 7.85 (0.90) T(30)=-0.714, p=0.481

Personal leadership 6.37 (1.71) 6.38 (2.14) T(30)=-0.024, p=0.981

Learning process Sub-area
Pretest  
mean(sd)

Posttest 
mean (sd)

Increase

Critical thinking 
and creativity

Creative thinking and 
working

7.11 (1.24) 8.00 (1.08) T(30)=-2.106, p=0.044*

Reflection on medi-
cal practice

6.95 (0.78) 7.77 (0.60) T(30)=-3.202, p=0.003*

Analytical thinking 7.68 (1.00) 8.31 (0.75) T(30)=-1.902, p=0.067

Divergent thinking 6.95 (1.18) 7.46 (0.88) T(30)=-1.338, p=0.191

Reasoning 7.26 (1.33) 7.31 (0.95) T(30)=-0.104, p=0.918

Table 1. Pre- and posttest scores of groups in 2017

The qualitative results provide a more thorough analysis of this development, 
focusing on personal development, the context of the patient and embodied learn-
ing. The codes reflect the learning mechanisms present in this track of workshops 
and can be divided in seven themes: Time and space, Openness, Emotion, The 
other, Different perspective, Proactive learning, and Barriers. Table 2 summarizes 
the themes. Below we elaborate on the themes and the relation between them.

making self-directed learning work98

and learning goals in 2016. In 2017 we asked more about the reflection on med-
ical practice and their personal leadership. In 2018 we tried to understand more 
about the results of the questionnaire of 2017 and explored underlying topics 
such as hierarchy and openness in the workshops or medical practice. To explore 
transfer to practice and back, we asked about the relation with their supervisors 
and what kind of questions they would or would not ask them, and how those rela-
tionships relate to how they feel about the atmosphere in the workshops. 

Data collection and analysis
We used grounded theory methodology for the qualitative part of this project 
(Creswell, Hanson, Plano Clark, & Morales, 2007; de Boer, 2011; Starks & Brown 
Trinidad, 2016; Watling & Lingard, 2012). We used the outcomes of the question-
naire of 2017 to inform on which skills we wanted to elaborate in the interviews. 
The audio recordings of the interviews and reflection moments were transcribed 
before analysis. Since data collection took place over three years, we were able to 
analyze parts of the data to inform subsequent collection and analysis. We select-
ed 36 recordings of reflection moments for transcription, out of 103 recordings. 
Some of the recordings were not audible, because there was too much back-
ground noise. Other recordings were sometimes of random conversations during 
lunch, or (in 2017/2018) providing the same information as we already had. We 
decided on data saturation when we were satisfied with the data analysis and did 
not get new information, we then stopped transcription.

Three authors coded the five first recordings using open coding (TW, RR and 
JK). After this, they met and discussed the codes until consensus on the codes 
was reached. Following axial coding strategies, this resulted 254 codes divided 
over 17 code categories. These codes and code categories were used for further 
analysis of five recordings and then evaluated, this time by four authors (TW, TS, 
RR and JK). More codes emerged, which led to addition and shifting of code cate-
gories, resulting in 31 code categories. These code categories were used to alter 
the interviews to dive deeper into themes that came up during analysis. These 
were transcribed to inform the final stage, selective coding. Again, in this stage we 
discussed the outcomes of the process (TW, TS, RR, and JK). As such, we were 
able to construct codes and categories that resulted in hypotheses and possible 
mechanisms at work in this education context. The final codebook can be found in 
Appendix 3.

Although we had a relative low number of participants, we did perform inde-
pendent t-tests to provide insight in the differences between the pre- and 
post-test results on the questionnaire. Some questions of the questionnaire were 
open-ended, and we used the answers as a narrative framework for questioning 
the expectations and experiences of the participants in the interviews. 

Results
We will first present the quantitative results and then proceed with a more thor-
ough discussion of the qualitative results. As Table 1 shows, participants report 

seeing the other 99

improvement in the learning areas addressed in this track. First, we see increase in 
scores related to observation skills. Second, participants score themselves espe-
cially higher in the learning process, mainly critical thinking and reflection. 

Learning area Sub-area 
Pretest  
mean(sd)

Posttest 
mean (sd)

T-score, p-value

Observation skills Pattern recognition 6.84 (1.89) 7.54 (1.05) T(30)=-1.202, p=0.239

Observation 7.32 (0.82) 7.77 (0.44) T(30)=-1.818, p=0.079

Diagnostic skills 7.32 (1.06) 7.46 (0.78) T(30)=-0.424, p=0.674

Context of the 
patient

Insight in the context 
of the patient

7.26 (1.45) 7.85 (1.41) T(30)=-1.132, p=0.266

Listening 8.00 (1.00) 8.00 (1.15) T(30)=0.000, p=1.000

Personal 
development

Self-reflection 7.58 (1.22) 8.08 (0.49) T(30)=-1.602, p=0.121

Networking 6.16 (2.03) 6.62 (1.61) T(30)=-0.677, p=0.503

Collaboration 7.53 (1.43) 7.85 (0.90) T(30)=-0.714, p=0.481

Personal leadership 6.37 (1.71) 6.38 (2.14) T(30)=-0.024, p=0.981

Learning process Sub-area
Pretest  
mean(sd)

Posttest 
mean (sd)

Increase

Critical thinking 
and creativity

Creative thinking and 
working

7.11 (1.24) 8.00 (1.08) T(30)=-2.106, p=0.044*

Reflection on medi-
cal practice

6.95 (0.78) 7.77 (0.60) T(30)=-3.202, p=0.003*

Analytical thinking 7.68 (1.00) 8.31 (0.75) T(30)=-1.902, p=0.067

Divergent thinking 6.95 (1.18) 7.46 (0.88) T(30)=-1.338, p=0.191

Reasoning 7.26 (1.33) 7.31 (0.95) T(30)=-0.104, p=0.918

Table 1. Pre- and posttest scores of groups in 2017

The qualitative results provide a more thorough analysis of this development, 
focusing on personal development, the context of the patient and embodied learn-
ing. The codes reflect the learning mechanisms present in this track of workshops 
and can be divided in seven themes: Time and space, Openness, Emotion, The 
other, Different perspective, Proactive learning, and Barriers. Table 2 summarizes 
the themes. Below we elaborate on the themes and the relation between them.



making self-directed learning work100

Theme Description

1. Time and space Describes processes in which participants reflect back on what they have done 
earlier and relate this to insights of the workshop. Also deals with thinking about the 
future self as a doctor.

2. Openness Different kinds of openness can be distinguished: as a character trait of the partici-
pant, developing growth mindset, openness or experimental thinking in the workshop 
and related to medical practice.

3. Emotion Describes feelings of confidence and self- efficacy, as well as motivating emotion 
such as liking things or being positively challenged, or surprised by emotions that 
come up during the workshop.

4. The other The other can be different persons: peers, artists, supervisors, patients. The theme 
describes developing a sense of relatedness to them, and understanding more about 
the context of the other. 

5. Different 
perspective

Describes when participants are confronted with other perspectives or actively seek 
other views or others way of looking at things. Also includes observation skills such as 
looking more detailed or holistically. 

6. Proactive 
learning

This theme is about understanding that learning situations can be created by setting 
out goals or by actively reflecting. It also includes the understanding that transfer to 
practice needs proactive behavior.

7. Barriers Participants can show unhelpful behavior such as narrow-minded thinking. Other 
restrictions to implement lessons learned can be a hierarchical or negative learning 
environment or practice.

Table 2. Themes and descriptions.

The themes interact with each other: openness, emotion, time and the other are 
part of the embodied learning process. Time is the first important part of the 
learning process. It is what happens in the workshop: slowing down and getting 
away from the daily hectic medical practice. This creates openness, participants 
have time to think and reflect. In this reflection, emotion often plays a role. The 
other also plays a role as a mirror and a guide. This leads to an experience of 
different perspectives, which is related to a holistic view. In turn, this new per-
spective, in combination with all that was mentioned before, constitutes proactive 
learning and personal development. These processes are not linear but dynamic. 
Barriers appear in trying to translate what has been learned from one level to 
another. For instance, a personal lesson may not easily be translated to medical 
practice because of time-pressure or lack of a supporting supervisor. In what fol-
lows, we will describe the themes and levels in more detail. 

1) Time and space
Leaving the pressure of the week behind is not always easy, but participants com-
ment that the workshops help them to do this. Medical practice is experienced 
as rushed, without much time to reflect. Another dimension was added for more 
senior students, as they feel pressured to make the right choices for their career: 
“It [making decisions about your career] is stressful, so I really like these kinds of 
things, to go back to basic: what is it all about? It is about developing myself and 
becoming a good doctor in the way I think is right and fits me.”

Participants comment on the time we took for the workshops. It has been a delib-
erate decision to take time for the workshops and to create a track over a longer 
period of time which therefore will have a more serious and profound character. 
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The idea is that this will have a different effect than a one-time only encounter 
with the arts. Indeed, participants comment on this: “If you would do that only 
once, the whole effect would be less. Because we do this for a number of weeks, 
a number of sessions after each other, makes you can think it over and view things 
from another perspective.” Here, the participant confirms the idea that the track 
is taken more seriously and is experienced differently from singular classes. Even 
though the masterclasses may stand on their own, the fact that they are presented 
as a track makes the participant experience it as a whole.

Because the education method of the workshops is based on artistic methods, it 
involves waiting, patience, having the courage to fail, and encountering other per-
spectives. The way of working helps participants to slow down. “With courses like 
this and practice like this, you learn to think differently [...] and you can take your 
time. We are not in a rush.” Most plenary reflection moments of the workshops are 
scheduled at the end of each day, but also happen spontaneously in small groups, 
when participants talk to each other during the assignments or during the coffee 
and lunch breaks. Participants mention this explicitly and ascribe it to the process 
of working with artists and art: “This is a more natural way to reflect on how what 
you learn here relates to your internship or future work [...] Maybe more like, a new 
state of mind [...] These reflections come from within yourself.”

2) Openness
The open structure of the program and its learning objectives means that partic-
ipants must let go of thinking in terms of ‘good’ and ‘bad’. For some, this comes 
naturally: “This is what I missed in the bachelor program [...] there was no course 
to help you think freely”. Especially the artists help to shape the openness of the 
course, since their way of thinking is completely different from what the partici-
pants are used to: emphasizing that there are no rights and wrongs and that there 
are multiple right answers or solutions, or that they do not know what is right 
either. In one assignment about categorizing carvings in shields according to four 
traditions (Figure 3), participants want to know whether they had done a good job. 
The artist answered that he has no clue, because the tribes could be categorized 
in way more than four traditions and there is much confusion about techniques. 
The tribesmen themselves are only able to categorize between ‘our tradition’ and 
‘not our tradition’. Thus, the artist left the participants with nothing but to accept 
that there really is no right or wrong in this assignment. 

The idea of not having a right and wrong, and not having expectations, tends to 
resonate with participants. They comment: “I will try to implement more often that 
it is ok to do it another way, not entirely according to other people’s standards, 
slightly different from the mainstream.” And: “I think it is fun to just let go and see 
what comes up when I think about it freely, and not try to comply with demands I 
set for myself in advance. So I am really curious about that, whether that will lead 
to something completely different.” One participant comments: “Here, it’s more 
about ‘Oh, let’s try something’ and then you arrive at completely different things 
than you would in your normal education”. 
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This way of thinking does need a translation and implementation in medical prac-
tice: “But if I will be able to translate this to my practice, I am not sure about that 
yet. But I like the way of thinking.” In order to translate openness to medical prac-
tice, participants start to think in terms of drivers of change. Usually this requires 
thinking outside the box, for instance when thinking about the consultation, par-
ticipants agree that it might be better to stop with asking closed-ended questions 
straight away: “If you are just quiet, usually the relevant information will come up.” 

3) Emotion
The program and tasks help the participants reflect on how they are used to do 
things. For instance, some participants have trouble putting the first line on paper 
during a workshop on drawing, commenting that they are afraid the line would be 
wrong: “I have an idea of what I want to put on paper, but something blocks me 
because I don’t know how to draw it.” The participant reflects on this with peers: 
“Yes, you are the only one that knows what it looks like [...] And I didn’t have an 
eraser, so everything you draw stays like that.” Participants comment that they 
recognize this fear for failure in their medical training. They explain that this is a 
combination of their own perfectionism and the pressure of medical practice: “You 
have to be the best, you can’t make any mistakes because lives are at stake, and 
you can’t forget.” Later, we capture the comment: “I finally don’t feel the urge to do 
everything perfect anymore”.

Sometimes during the workshops, participants get emotional. The participants 
are able to share much with each other. During the final workshop, this is par-
ticularly visible, when the participants get the assignment to create a story about 
a secret with archived pictures. They share about divorced parents, the grief of 
losing a childhood pet, and other fears and frustrations. It also helps them cope 
with emotions they faced during the internships, discussing impactful situations 
such as a suicide or sexual harassment. “During the track I noticed that I felt much 
more relaxed the days after the meeting, I felt less tired and I could organize my 
thoughts much better. This helped me enormously during my internships.”

4) The other
The other can be someone the participants interact with in the workshops such 
as an artist, supervisor and peer. The other can be the patient as well, about (and 
with) whom they also learn throughout the workshops. By interacting with the oth-
er, new learning processes are activated. For instance, it helps them understand 
that having different opinions can be valuable: “We may have the same pictures 
with a completely different association, but if you keep that in mind and voice it to 
the patient […] I think that is one of the key things we learned today.” A sense of 
relatedness with both supervisors and peers is established during the workshops, 
helping participants to acknowledge that doubting or being insecure about things 
is a way to improve learning.

Relating what they learn from arts and the other to medical practice, participants 
understand that important tasks for medical doctors are listening to the patient 
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and making time for the patient. “I think you can make a really strong connection 
with that [art], like one you can’t even name. It’s like what you do with patients, of 
course, you have a small connection with them too, otherwise I don’t think you can 
help people”. Participants transfer their experience of sharing different perspec-
tives with their peers to medical practice and understand that a relation with the 
patient is important to understand their perspective and context.

5) Different perspective
Participants show reflection on themselves and the ways they are changing their 
perspective: “It is difficult sometimes to be developing that you can’t express 
what it is exactly that you develop.”. During the workshops, these perspectives are 
actively discussed, and the participants try to voice their experiences. They start to 
realize through sharing their experiences that not everyone sees things the same 
way. “We were looking at the same thing, but saw something completely different. 
Why is that?”. They also experience the difficulty of putting their observation into 
words: “It was actually very difficult to describe the entirety of that painting.”

Relating what they learned during workshops to medical practice, participants men-
tion that it can be difficult to understand the patient. “I realized that also when I see 
my patients I tend to project my own feelings onto them.” Having different perspec-
tives, a different understanding of the world, and jargon puts a barrier between the 
doctor and the patient. Participants conclude that it is important- and difficult- to be 
aware of different perspectives to improve communication and understanding. 

Besides the linguistic barrier, they understand that patients also tell a story, and as 
doctor it will be important to take a step back and see what is going on in the con-
versation: “Patients can really fool you [...] and even when you look very well, and 
you are sure that it is like that, you can still be wrong.” As a solution, one participant 
concludes: “You have to understand that a patient, like an artist, gives a certain rep-
resentation of reality”.

6) Proactive learning
The format of the workshops allows for a stimulating learning environment, in 
which the participants can set their own learning goals and explore things they 
value. Expressions that align with this educative format are made mostly by artists, 
who influence how the assignments are approached by participants: “Sometimes 
I wouldn’t strictly follow the assignment and then I thought I should feel guilty, but 
the artist would come up and say it’s alright like that.” Recordings capture artists 
coming up to participants and complimenting them on their deviation from the 
proposed working method. This enables participants to develop their own learning 
process and reflect on it.

Participants gradually understand that they are in a self- directed learning envi-
ronment and need to make an effort themselves if they want to learn things that 
are valuable to them: “And eh, you can come here of course and think that this 
is something fun, something new, something different. But if you add to that an 
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This way of thinking does need a translation and implementation in medical prac-
tice: “But if I will be able to translate this to my practice, I am not sure about that 
yet. But I like the way of thinking.” In order to translate openness to medical prac-
tice, participants start to think in terms of drivers of change. Usually this requires 
thinking outside the box, for instance when thinking about the consultation, par-
ticipants agree that it might be better to stop with asking closed-ended questions 
straight away: “If you are just quiet, usually the relevant information will come up.” 

3) Emotion
The program and tasks help the participants reflect on how they are used to do 
things. For instance, some participants have trouble putting the first line on paper 
during a workshop on drawing, commenting that they are afraid the line would be 
wrong: “I have an idea of what I want to put on paper, but something blocks me 
because I don’t know how to draw it.” The participant reflects on this with peers: 
“Yes, you are the only one that knows what it looks like [...] And I didn’t have an 
eraser, so everything you draw stays like that.” Participants comment that they 
recognize this fear for failure in their medical training. They explain that this is a 
combination of their own perfectionism and the pressure of medical practice: “You 
have to be the best, you can’t make any mistakes because lives are at stake, and 
you can’t forget.” Later, we capture the comment: “I finally don’t feel the urge to do 
everything perfect anymore”.

Sometimes during the workshops, participants get emotional. The participants 
are able to share much with each other. During the final workshop, this is par-
ticularly visible, when the participants get the assignment to create a story about 
a secret with archived pictures. They share about divorced parents, the grief of 
losing a childhood pet, and other fears and frustrations. It also helps them cope 
with emotions they faced during the internships, discussing impactful situations 
such as a suicide or sexual harassment. “During the track I noticed that I felt much 
more relaxed the days after the meeting, I felt less tired and I could organize my 
thoughts much better. This helped me enormously during my internships.”

4) The other
The other can be someone the participants interact with in the workshops such 
as an artist, supervisor and peer. The other can be the patient as well, about (and 
with) whom they also learn throughout the workshops. By interacting with the oth-
er, new learning processes are activated. For instance, it helps them understand 
that having different opinions can be valuable: “We may have the same pictures 
with a completely different association, but if you keep that in mind and voice it to 
the patient […] I think that is one of the key things we learned today.” A sense of 
relatedness with both supervisors and peers is established during the workshops, 
helping participants to acknowledge that doubting or being insecure about things 
is a way to improve learning.

Relating what they learn from arts and the other to medical practice, participants 
understand that important tasks for medical doctors are listening to the patient 
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and making time for the patient. “I think you can make a really strong connection 
with that [art], like one you can’t even name. It’s like what you do with patients, of 
course, you have a small connection with them too, otherwise I don’t think you can 
help people”. Participants transfer their experience of sharing different perspec-
tives with their peers to medical practice and understand that a relation with the 
patient is important to understand their perspective and context.

5) Different perspective
Participants show reflection on themselves and the ways they are changing their 
perspective: “It is difficult sometimes to be developing that you can’t express 
what it is exactly that you develop.”. During the workshops, these perspectives are 
actively discussed, and the participants try to voice their experiences. They start to 
realize through sharing their experiences that not everyone sees things the same 
way. “We were looking at the same thing, but saw something completely different. 
Why is that?”. They also experience the difficulty of putting their observation into 
words: “It was actually very difficult to describe the entirety of that painting.”

Relating what they learned during workshops to medical practice, participants men-
tion that it can be difficult to understand the patient. “I realized that also when I see 
my patients I tend to project my own feelings onto them.” Having different perspec-
tives, a different understanding of the world, and jargon puts a barrier between the 
doctor and the patient. Participants conclude that it is important- and difficult- to be 
aware of different perspectives to improve communication and understanding. 

Besides the linguistic barrier, they understand that patients also tell a story, and as 
doctor it will be important to take a step back and see what is going on in the con-
versation: “Patients can really fool you [...] and even when you look very well, and 
you are sure that it is like that, you can still be wrong.” As a solution, one participant 
concludes: “You have to understand that a patient, like an artist, gives a certain rep-
resentation of reality”.

6) Proactive learning
The format of the workshops allows for a stimulating learning environment, in 
which the participants can set their own learning goals and explore things they 
value. Expressions that align with this educative format are made mostly by artists, 
who influence how the assignments are approached by participants: “Sometimes 
I wouldn’t strictly follow the assignment and then I thought I should feel guilty, but 
the artist would come up and say it’s alright like that.” Recordings capture artists 
coming up to participants and complimenting them on their deviation from the 
proposed working method. This enables participants to develop their own learning 
process and reflect on it.

Participants gradually understand that they are in a self- directed learning envi-
ronment and need to make an effort themselves if they want to learn things that 
are valuable to them: “And eh, you can come here of course and think that this 
is something fun, something new, something different. But if you add to that an 
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This way of thinking does need a translation and implementation in medical prac-
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yet. But I like the way of thinking.” In order to translate openness to medical prac-
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thinking outside the box, for instance when thinking about the consultation, par-
ticipants agree that it might be better to stop with asking closed-ended questions 
straight away: “If you are just quiet, usually the relevant information will come up.” 
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The program and tasks help the participants reflect on how they are used to do 
things. For instance, some participants have trouble putting the first line on paper 
during a workshop on drawing, commenting that they are afraid the line would be 
wrong: “I have an idea of what I want to put on paper, but something blocks me 
because I don’t know how to draw it.” The participant reflects on this with peers: 
“Yes, you are the only one that knows what it looks like [...] And I didn’t have an 
eraser, so everything you draw stays like that.” Participants comment that they 
recognize this fear for failure in their medical training. They explain that this is a 
combination of their own perfectionism and the pressure of medical practice: “You 
have to be the best, you can’t make any mistakes because lives are at stake, and 
you can’t forget.” Later, we capture the comment: “I finally don’t feel the urge to do 
everything perfect anymore”.

Sometimes during the workshops, participants get emotional. The participants 
are able to share much with each other. During the final workshop, this is par-
ticularly visible, when the participants get the assignment to create a story about 
a secret with archived pictures. They share about divorced parents, the grief of 
losing a childhood pet, and other fears and frustrations. It also helps them cope 
with emotions they faced during the internships, discussing impactful situations 
such as a suicide or sexual harassment. “During the track I noticed that I felt much 
more relaxed the days after the meeting, I felt less tired and I could organize my 
thoughts much better. This helped me enormously during my internships.”

4) The other
The other can be someone the participants interact with in the workshops such 
as an artist, supervisor and peer. The other can be the patient as well, about (and 
with) whom they also learn throughout the workshops. By interacting with the oth-
er, new learning processes are activated. For instance, it helps them understand 
that having different opinions can be valuable: “We may have the same pictures 
with a completely different association, but if you keep that in mind and voice it to 
the patient […] I think that is one of the key things we learned today.” A sense of 
relatedness with both supervisors and peers is established during the workshops, 
helping participants to acknowledge that doubting or being insecure about things 
is a way to improve learning.

Relating what they learn from arts and the other to medical practice, participants 
understand that important tasks for medical doctors are listening to the patient 
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and making time for the patient. “I think you can make a really strong connection 
with that [art], like one you can’t even name. It’s like what you do with patients, of 
course, you have a small connection with them too, otherwise I don’t think you can 
help people”. Participants transfer their experience of sharing different perspec-
tives with their peers to medical practice and understand that a relation with the 
patient is important to understand their perspective and context.

5) Different perspective
Participants show reflection on themselves and the ways they are changing their 
perspective: “It is difficult sometimes to be developing that you can’t express 
what it is exactly that you develop.”. During the workshops, these perspectives are 
actively discussed, and the participants try to voice their experiences. They start to 
realize through sharing their experiences that not everyone sees things the same 
way. “We were looking at the same thing, but saw something completely different. 
Why is that?”. They also experience the difficulty of putting their observation into 
words: “It was actually very difficult to describe the entirety of that painting.”

Relating what they learned during workshops to medical practice, participants men-
tion that it can be difficult to understand the patient. “I realized that also when I see 
my patients I tend to project my own feelings onto them.” Having different perspec-
tives, a different understanding of the world, and jargon puts a barrier between the 
doctor and the patient. Participants conclude that it is important- and difficult- to be 
aware of different perspectives to improve communication and understanding. 

Besides the linguistic barrier, they understand that patients also tell a story, and as 
doctor it will be important to take a step back and see what is going on in the con-
versation: “Patients can really fool you [...] and even when you look very well, and 
you are sure that it is like that, you can still be wrong.” As a solution, one participant 
concludes: “You have to understand that a patient, like an artist, gives a certain rep-
resentation of reality”.

6) Proactive learning
The format of the workshops allows for a stimulating learning environment, in 
which the participants can set their own learning goals and explore things they 
value. Expressions that align with this educative format are made mostly by artists, 
who influence how the assignments are approached by participants: “Sometimes 
I wouldn’t strictly follow the assignment and then I thought I should feel guilty, but 
the artist would come up and say it’s alright like that.” Recordings capture artists 
coming up to participants and complimenting them on their deviation from the 
proposed working method. This enables participants to develop their own learning 
process and reflect on it.

Participants gradually understand that they are in a self- directed learning envi-
ronment and need to make an effort themselves if they want to learn things that 
are valuable to them: “And eh, you can come here of course and think that this 
is something fun, something new, something different. But if you add to that an 
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yet. But I like the way of thinking.” In order to translate openness to medical prac-
tice, participants start to think in terms of drivers of change. Usually this requires 
thinking outside the box, for instance when thinking about the consultation, par-
ticipants agree that it might be better to stop with asking closed-ended questions 
straight away: “If you are just quiet, usually the relevant information will come up.” 

3) Emotion
The program and tasks help the participants reflect on how they are used to do 
things. For instance, some participants have trouble putting the first line on paper 
during a workshop on drawing, commenting that they are afraid the line would be 
wrong: “I have an idea of what I want to put on paper, but something blocks me 
because I don’t know how to draw it.” The participant reflects on this with peers: 
“Yes, you are the only one that knows what it looks like [...] And I didn’t have an 
eraser, so everything you draw stays like that.” Participants comment that they 
recognize this fear for failure in their medical training. They explain that this is a 
combination of their own perfectionism and the pressure of medical practice: “You 
have to be the best, you can’t make any mistakes because lives are at stake, and 
you can’t forget.” Later, we capture the comment: “I finally don’t feel the urge to do 
everything perfect anymore”.

Sometimes during the workshops, participants get emotional. The participants 
are able to share much with each other. During the final workshop, this is par-
ticularly visible, when the participants get the assignment to create a story about 
a secret with archived pictures. They share about divorced parents, the grief of 
losing a childhood pet, and other fears and frustrations. It also helps them cope 
with emotions they faced during the internships, discussing impactful situations 
such as a suicide or sexual harassment. “During the track I noticed that I felt much 
more relaxed the days after the meeting, I felt less tired and I could organize my 
thoughts much better. This helped me enormously during my internships.”

4) The other
The other can be someone the participants interact with in the workshops such 
as an artist, supervisor and peer. The other can be the patient as well, about (and 
with) whom they also learn throughout the workshops. By interacting with the oth-
er, new learning processes are activated. For instance, it helps them understand 
that having different opinions can be valuable: “We may have the same pictures 
with a completely different association, but if you keep that in mind and voice it to 
the patient […] I think that is one of the key things we learned today.” A sense of 
relatedness with both supervisors and peers is established during the workshops, 
helping participants to acknowledge that doubting or being insecure about things 
is a way to improve learning.

Relating what they learn from arts and the other to medical practice, participants 
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and making time for the patient. “I think you can make a really strong connection 
with that [art], like one you can’t even name. It’s like what you do with patients, of 
course, you have a small connection with them too, otherwise I don’t think you can 
help people”. Participants transfer their experience of sharing different perspec-
tives with their peers to medical practice and understand that a relation with the 
patient is important to understand their perspective and context.

5) Different perspective
Participants show reflection on themselves and the ways they are changing their 
perspective: “It is difficult sometimes to be developing that you can’t express 
what it is exactly that you develop.”. During the workshops, these perspectives are 
actively discussed, and the participants try to voice their experiences. They start to 
realize through sharing their experiences that not everyone sees things the same 
way. “We were looking at the same thing, but saw something completely different. 
Why is that?”. They also experience the difficulty of putting their observation into 
words: “It was actually very difficult to describe the entirety of that painting.”

Relating what they learned during workshops to medical practice, participants men-
tion that it can be difficult to understand the patient. “I realized that also when I see 
my patients I tend to project my own feelings onto them.” Having different perspec-
tives, a different understanding of the world, and jargon puts a barrier between the 
doctor and the patient. Participants conclude that it is important- and difficult- to be 
aware of different perspectives to improve communication and understanding. 

Besides the linguistic barrier, they understand that patients also tell a story, and as 
doctor it will be important to take a step back and see what is going on in the con-
versation: “Patients can really fool you [...] and even when you look very well, and 
you are sure that it is like that, you can still be wrong.” As a solution, one participant 
concludes: “You have to understand that a patient, like an artist, gives a certain rep-
resentation of reality”.

6) Proactive learning
The format of the workshops allows for a stimulating learning environment, in 
which the participants can set their own learning goals and explore things they 
value. Expressions that align with this educative format are made mostly by artists, 
who influence how the assignments are approached by participants: “Sometimes 
I wouldn’t strictly follow the assignment and then I thought I should feel guilty, but 
the artist would come up and say it’s alright like that.” Recordings capture artists 
coming up to participants and complimenting them on their deviation from the 
proposed working method. This enables participants to develop their own learning 
process and reflect on it.

Participants gradually understand that they are in a self- directed learning envi-
ronment and need to make an effort themselves if they want to learn things that 
are valuable to them: “And eh, you can come here of course and think that this 
is something fun, something new, something different. But if you add to that an 
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instinct for thinking about what I can really get from this and what I want from this. 
Yes. That will add another layer.” They also understand that to make a change in 
how things work in medical practice, they will have to take control. Medical prac-
tice consists of the people that work in it. “We do it to ourselves”. 

They conclude that even very important changes can be small. Observation is 
not taken for granted anymore, and participants see value in exploring their initial 
observations on a deeper level: “Maybe I will do this more with patients too. ‘These 
are calm eyes’, but why do I think that?” This shows that participants try to evalu-
ate what they have learned and translate it to goals for their professional practice. 
“Zooming in and zooming out, thanks to Hans [Aarsman, artist], is a technique that 
I now use in practice deliberately.”

7) Barriers
Although participants seemed to pick up an understanding of proactive learning, 
acting accordingly was sometimes difficult. In communication, we noticed that 
participants were focused on (what they believed to be) expectations of the artists 
and organizers of the track. For instance, an email from one of the participants in 
which a lack of activity for the final presentations is being explained: “I can imagine 
that this may strike you as ungrateful […] The main point is that I have no clue 
about what the intention is for the ‘final presentation’ and what the goal and reason 
behind it are. This makes it difficult to organize something.” While being able to 
work in an autonomous creative environment, participants had difficulty translat-
ing this to the final presentations. Of course, there were no expectations or ideas 
on the side of the organizers of the track. 

During the workshops, participants struggled to break free from their old habits 
and medical protocols. Shadows of insecurity, false expectations and pressure 
haunted them even when they were far away from daily stressors and medical 
practice. We gave participants a journal, so they could write down their impres-
sions. They commented: “That’s difficult for me. I would think I need to write 
something down”. We told them about our experiences from the year before and 
they would say: “The previous edition was amazing, and we feel that now it has to 
be like that again”. Pressure is easily induced for some participants, sometimes 
even negatively influencing the open atmosphere we set out to create.

Teachers and artists tried their best to help participants overcome ideas of expec-
tations and pressure. However, reading back through the transcripts we did find 
that even in an open education environment it was difficult to overcome hierarchy. 
We saw that both teachers and residents spoke more often than interns. Even 
some comments that were probably meant nicely, could be interpreted as con-
firmation of hierarchical norms. For instance, a teacher that says: “Residents, do 
you recognize the need for space in your mind? Because you are the experienced 
ones...” Here, the hierarchy is present in the sense that the interns are not appre-
ciated as having experience. Indeed, in the reactions none of the interns dares to 
speak up after this remark. 
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A similar interaction happens when a resident answers: “If I look at how I 
approached a patient when I was an intern, and now as resident, it’s really very 
different”. These hierarchical structures are viewed as deeply rooted in medical 
practice, which is something participants see as a barrier to practicing what they 
have learned in the workshops: “If you have a supervisor who lets a patient into the 
room and tells them to dress down and sit on the bench and then the conversation 
starts, then I think to myself that it doesn’t feel right, but I struggle to speak up 
about that”. After some reflection moments participants agreed that a system is 
upheld, although they are hesitant to voice these concerns outside the workshops. 
“What art does to you is actually something special. Because it is not accepted for 
doctors: to be vulnerable or show your weakness. Something that is really impor-
tant, actually, for an emotionally challenging job like ours.”

Discussion
The aim of this research project was to improve understanding about learning 
processes regarding professional competences that emerge when art and artists 
are included in medical education. With a questionnaire on skills development we 
found that participants learned observation skills such as pattern recognition, but 
more importantly learned about the context of the patient and learned new ways of 
thinking and reflecting. A further qualitative investigation showed that the partici-
pants undergo a perspective transformation that makes them reconsider what kind 
of doctor they want to be, for instance in the way they observe their patients. Key 
to the development of participants is this democratic, open and affective nature of 
the arts in education. In this paragraph, we will discuss the main findings in relation 
to what it is about the arts-based track that makes these transitions occur.

Main findings
The openness of the program is instantiated by the artists, who approach the 
participants differently than normally would be the case in education. In line with 
these findings on the artists’ didactics, Hall and Thomson (2017) found that artists 
have a different approach to learning because of the improvisation and creativity 
that is needed in arts. This way of learning is very democratic, since it presuppos-
es that students of all levels have the ability to excel (C. Hall & Thomson, 2017). 
The democratic nature of the program empowers participants to the point that 
they dare to question themselves and their thinking, in line with previous findings 
(Green et al., 2016; Perry et al., 2011), and in line with theory on slowing down 
education (Smith, 2017). In all, art provides a way of democratizing education, a 
characteristic that has been found important for development of critical thinking 
and self- directed learning (Brookfield, 1994).

The track had an open outlook, with no predefined learning goals. This approach 
was new to the participants and they eventually described it as liberating, a finding 
that is in line with results of the art course Younie developed for students (Younie, 
2013). The liberating experience, leading to feelings of autonomy and proactive 
learning behavior, aligns well with the concept of self- directed learning (Garrison, 
1997). What was interesting is that we actually structured much in terms of 
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instinct for thinking about what I can really get from this and what I want from this. 
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tice consists of the people that work in it. “We do it to ourselves”. 

They conclude that even very important changes can be small. Observation is 
not taken for granted anymore, and participants see value in exploring their initial 
observations on a deeper level: “Maybe I will do this more with patients too. ‘These 
are calm eyes’, but why do I think that?” This shows that participants try to evalu-
ate what they have learned and translate it to goals for their professional practice. 
“Zooming in and zooming out, thanks to Hans [Aarsman, artist], is a technique that 
I now use in practice deliberately.”
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Although participants seemed to pick up an understanding of proactive learning, 
acting accordingly was sometimes difficult. In communication, we noticed that 
participants were focused on (what they believed to be) expectations of the artists 
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which a lack of activity for the final presentations is being explained: “I can imagine 
that this may strike you as ungrateful […] The main point is that I have no clue 
about what the intention is for the ‘final presentation’ and what the goal and reason 
behind it are. This makes it difficult to organize something.” While being able to 
work in an autonomous creative environment, participants had difficulty translat-
ing this to the final presentations. Of course, there were no expectations or ideas 
on the side of the organizers of the track. 

During the workshops, participants struggled to break free from their old habits 
and medical protocols. Shadows of insecurity, false expectations and pressure 
haunted them even when they were far away from daily stressors and medical 
practice. We gave participants a journal, so they could write down their impres-
sions. They commented: “That’s difficult for me. I would think I need to write 
something down”. We told them about our experiences from the year before and 
they would say: “The previous edition was amazing, and we feel that now it has to 
be like that again”. Pressure is easily induced for some participants, sometimes 
even negatively influencing the open atmosphere we set out to create.

Teachers and artists tried their best to help participants overcome ideas of expec-
tations and pressure. However, reading back through the transcripts we did find 
that even in an open education environment it was difficult to overcome hierarchy. 
We saw that both teachers and residents spoke more often than interns. Even 
some comments that were probably meant nicely, could be interpreted as con-
firmation of hierarchical norms. For instance, a teacher that says: “Residents, do 
you recognize the need for space in your mind? Because you are the experienced 
ones...” Here, the hierarchy is present in the sense that the interns are not appre-
ciated as having experience. Indeed, in the reactions none of the interns dares to 
speak up after this remark. 
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A similar interaction happens when a resident answers: “If I look at how I 
approached a patient when I was an intern, and now as resident, it’s really very 
different”. These hierarchical structures are viewed as deeply rooted in medical 
practice, which is something participants see as a barrier to practicing what they 
have learned in the workshops: “If you have a supervisor who lets a patient into the 
room and tells them to dress down and sit on the bench and then the conversation 
starts, then I think to myself that it doesn’t feel right, but I struggle to speak up 
about that”. After some reflection moments participants agreed that a system is 
upheld, although they are hesitant to voice these concerns outside the workshops. 
“What art does to you is actually something special. Because it is not accepted for 
doctors: to be vulnerable or show your weakness. Something that is really impor-
tant, actually, for an emotionally challenging job like ours.”

Discussion
The aim of this research project was to improve understanding about learning 
processes regarding professional competences that emerge when art and artists 
are included in medical education. With a questionnaire on skills development we 
found that participants learned observation skills such as pattern recognition, but 
more importantly learned about the context of the patient and learned new ways of 
thinking and reflecting. A further qualitative investigation showed that the partici-
pants undergo a perspective transformation that makes them reconsider what kind 
of doctor they want to be, for instance in the way they observe their patients. Key 
to the development of participants is this democratic, open and affective nature of 
the arts in education. In this paragraph, we will discuss the main findings in relation 
to what it is about the arts-based track that makes these transitions occur.

Main findings
The openness of the program is instantiated by the artists, who approach the 
participants differently than normally would be the case in education. In line with 
these findings on the artists’ didactics, Hall and Thomson (2017) found that artists 
have a different approach to learning because of the improvisation and creativity 
that is needed in arts. This way of learning is very democratic, since it presuppos-
es that students of all levels have the ability to excel (C. Hall & Thomson, 2017). 
The democratic nature of the program empowers participants to the point that 
they dare to question themselves and their thinking, in line with previous findings 
(Green et al., 2016; Perry et al., 2011), and in line with theory on slowing down 
education (Smith, 2017). In all, art provides a way of democratizing education, a 
characteristic that has been found important for development of critical thinking 
and self- directed learning (Brookfield, 1994).

The track had an open outlook, with no predefined learning goals. This approach 
was new to the participants and they eventually described it as liberating, a finding 
that is in line with results of the art course Younie developed for students (Younie, 
2013). The liberating experience, leading to feelings of autonomy and proactive 
learning behavior, aligns well with the concept of self- directed learning (Garrison, 
1997). What was interesting is that we actually structured much in terms of 
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instinct for thinking about what I can really get from this and what I want from this. 
Yes. That will add another layer.” They also understand that to make a change in 
how things work in medical practice, they will have to take control. Medical prac-
tice consists of the people that work in it. “We do it to ourselves”. 

They conclude that even very important changes can be small. Observation is 
not taken for granted anymore, and participants see value in exploring their initial 
observations on a deeper level: “Maybe I will do this more with patients too. ‘These 
are calm eyes’, but why do I think that?” This shows that participants try to evalu-
ate what they have learned and translate it to goals for their professional practice. 
“Zooming in and zooming out, thanks to Hans [Aarsman, artist], is a technique that 
I now use in practice deliberately.”

7) Barriers
Although participants seemed to pick up an understanding of proactive learning, 
acting accordingly was sometimes difficult. In communication, we noticed that 
participants were focused on (what they believed to be) expectations of the artists 
and organizers of the track. For instance, an email from one of the participants in 
which a lack of activity for the final presentations is being explained: “I can imagine 
that this may strike you as ungrateful […] The main point is that I have no clue 
about what the intention is for the ‘final presentation’ and what the goal and reason 
behind it are. This makes it difficult to organize something.” While being able to 
work in an autonomous creative environment, participants had difficulty translat-
ing this to the final presentations. Of course, there were no expectations or ideas 
on the side of the organizers of the track. 

During the workshops, participants struggled to break free from their old habits 
and medical protocols. Shadows of insecurity, false expectations and pressure 
haunted them even when they were far away from daily stressors and medical 
practice. We gave participants a journal, so they could write down their impres-
sions. They commented: “That’s difficult for me. I would think I need to write 
something down”. We told them about our experiences from the year before and 
they would say: “The previous edition was amazing, and we feel that now it has to 
be like that again”. Pressure is easily induced for some participants, sometimes 
even negatively influencing the open atmosphere we set out to create.

Teachers and artists tried their best to help participants overcome ideas of expec-
tations and pressure. However, reading back through the transcripts we did find 
that even in an open education environment it was difficult to overcome hierarchy. 
We saw that both teachers and residents spoke more often than interns. Even 
some comments that were probably meant nicely, could be interpreted as con-
firmation of hierarchical norms. For instance, a teacher that says: “Residents, do 
you recognize the need for space in your mind? Because you are the experienced 
ones...” Here, the hierarchy is present in the sense that the interns are not appre-
ciated as having experience. Indeed, in the reactions none of the interns dares to 
speak up after this remark. 
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A similar interaction happens when a resident answers: “If I look at how I 
approached a patient when I was an intern, and now as resident, it’s really very 
different”. These hierarchical structures are viewed as deeply rooted in medical 
practice, which is something participants see as a barrier to practicing what they 
have learned in the workshops: “If you have a supervisor who lets a patient into the 
room and tells them to dress down and sit on the bench and then the conversation 
starts, then I think to myself that it doesn’t feel right, but I struggle to speak up 
about that”. After some reflection moments participants agreed that a system is 
upheld, although they are hesitant to voice these concerns outside the workshops. 
“What art does to you is actually something special. Because it is not accepted for 
doctors: to be vulnerable or show your weakness. Something that is really impor-
tant, actually, for an emotionally challenging job like ours.”

Discussion
The aim of this research project was to improve understanding about learning 
processes regarding professional competences that emerge when art and artists 
are included in medical education. With a questionnaire on skills development we 
found that participants learned observation skills such as pattern recognition, but 
more importantly learned about the context of the patient and learned new ways of 
thinking and reflecting. A further qualitative investigation showed that the partici-
pants undergo a perspective transformation that makes them reconsider what kind 
of doctor they want to be, for instance in the way they observe their patients. Key 
to the development of participants is this democratic, open and affective nature of 
the arts in education. In this paragraph, we will discuss the main findings in relation 
to what it is about the arts-based track that makes these transitions occur.
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that is needed in arts. This way of learning is very democratic, since it presuppos-
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(Green et al., 2016; Perry et al., 2011), and in line with theory on slowing down 
education (Smith, 2017). In all, art provides a way of democratizing education, a 
characteristic that has been found important for development of critical thinking 
and self- directed learning (Brookfield, 1994).

The track had an open outlook, with no predefined learning goals. This approach 
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organization: assignments and logistics were very well scheduled and arranged. 
Autonomy was created by having freedom in terms of the learning goals, work-
shop content and learning process. We expected this would help participants with 
directing their own learning process. However, we found that the participants in 
this arts program experienced insecurities because of the high level of autonomy 
of the track. Indeed, research on self- directed learning shows that students have 
to overcome initial insecurities in an open education environment (Van Woezik et 
al., 2019). 

Unique in this track, next to the open environment, is the attention for emotion, 
which means that insecurities are voiced by the students. Supervisors and art-
ists could address these insecurities by asking questions and sharing their own 
stories, which helps students understand more about themselves in personal 
development and about themselves as future medical professional (Picard et al., 
2004). This reflection will help with development as lifelong learner: an important 
part of being a medical professional (Frankford, Patterson, & Konrad, 2000). 
Moreover, the track increased participants’ sensitivity for context. Regarding 
patient- centeredness and empathy, we found that our participants frame the 
patient in a network of friends and family, understanding that there can be many 
stakeholders. In line with person-centeredness as defined by Edvardsson, it 
shows that participants develop an understanding of and a true interest in others’ 
personal decisions and conceptualizations (Edvardsson, 2015). 

Value of arts in medical education
It seems that these transformative learning experiences can have an emancipatory 
nature with regard to patients and their perspective, in line with what is described 
by Johnson-Baily about reaching inclusion through transformative learning 
(Johnson‐Bailey, 2010; Johnson‐Bailey & Alfred, 2006). Again, this will help med-
ical professionals have sensitivity for the patient as a whole, and help in educating 
for patient centered care. This new perspective taking is especially instantiated by 
the arts (Lawrence, 2008; Lindsey-North, 1999). Taking another perspective can 
lead to a learning experience that involves changing your way of thinking completely 
(Mezirow, 1997). The current study shows that through arts-based medical learn-
ing, emotion and perspective taking are promoted, which aligns well with the theory 
that transformative learning is an enactive and affective process (Gunnlaugson, 
2007; Maiese, 2017). Learning with emotion can bring about a learning experience 
that is meaningful (Dirkx, 2001; Dirkx, Espinoza, & Schlegel, 2018). 

The added value of art to medical education can be understood by distinguishing 
different ways of knowing things (Ryle & Tanney, 2009). Most education meth-
ods focus on ‘knowing that’: knowledge that seems objective, that everyone can 
understand and communicate about, knowledge in terms of facts. Another way of 
knowing is ‘knowing how’. This way of knowing things is not easily communicated, 
as it is closely related to tacit knowledge (Polanyi, 1983). It involves feeling, experi-
ence and emotion. Arts-based medical learning may have the ability to make explicit 
what this type of knowledge contributes to learning (Orr & Shreeve, 2018). Art 
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education, with its focus on ‘knowing how’ also has some consequences. Art can be 
a radical change of perspective, because the view on knowledge in medical educa-
tion is usually focused on ‘knowing that’ (i.e. storing medical facts in the brain). 

Future directions
Although our results are promising in terms of reflection, affect and perspective 
taking, we did find barriers for proactive learning, overcoming insecurities and 
breaking hierarchy. Participants were able to determine their own learning pro-
cess, but establishing overall learning goals was difficult. Perhaps this related to 
overcoming insecurities and perceived expectations about education and devel-
opment. It was a challenge to untangle from the patterns in medical education 
and practice, which involve strong hierarchy and dependency of junior employees. 
One of the results in this track was that supervisors and residents spoke much 
more often than interns. Although we noticed this and spoke up about it, this was 
difficult to overcome. Future tracks should invest in understanding more about 
hierarchy and breaking hierarchy for medical education, and how the arts may 
help in this process. 

We have probably attracted students that are highly motivated and have time 
for extracurricular activities. One may interpret this as a limitation. However, we 
believe that the track creates motivation and interest. Moreover, the strong belief 
of arts that everyone has ability is an argument that similar effects could be 
expected for other participants as well. We thus believe that it would be worth-
while to explore the possibilities of including this kind of education as more central 
part of the curriculum. Participants were enthusiastic about the education meth-
ods, we humanized practice, and changed perspectives. Instead of viewing the 
arts as add-on to education or practice, a future direction is to give the arts a more 
central role. We see this trend in including the arts for therapeutic efforts, where 
an exploration of the possibilities is broadening and the arts are more and more 
prominent in medical practice (Bloem, Pfeijffer, & Krack, 2018). 

Since the impact of art is precisely its non- judgmental nature, we would argue 
that trying to include it as a course in a curriculum would need to be done with 
care. Making sure that judgment is absent or properly dealt with requires atten-
tion and constant consideration, implying that supervisors should evaluate the 
learners’ perceptions and autonomy continuously. Further research could exper-
iment with including arts-based medical learning as regular course for all interns. 
Furthermore, it will be important to replicate our results in different settings, 
to build a body of evidence on the intrinsic value of arts-based learning. More 
research could be conducted on ways to encourage ownership and perspective 
taking (Sonderen & Koksma, 2017) or on what the artists themselves learn or gain 
from these workshops, for instance in terms of new collaborations or inspiration 
(The Art of Impact, 2017). 
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organization: assignments and logistics were very well scheduled and arranged. 
Autonomy was created by having freedom in terms of the learning goals, work-
shop content and learning process. We expected this would help participants with 
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education, with its focus on ‘knowing how’ also has some consequences. Art can be 
a radical change of perspective, because the view on knowledge in medical educa-
tion is usually focused on ‘knowing that’ (i.e. storing medical facts in the brain). 
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Although our results are promising in terms of reflection, affect and perspective 
taking, we did find barriers for proactive learning, overcoming insecurities and 
breaking hierarchy. Participants were able to determine their own learning pro-
cess, but establishing overall learning goals was difficult. Perhaps this related to 
overcoming insecurities and perceived expectations about education and devel-
opment. It was a challenge to untangle from the patterns in medical education 
and practice, which involve strong hierarchy and dependency of junior employees. 
One of the results in this track was that supervisors and residents spoke much 
more often than interns. Although we noticed this and spoke up about it, this was 
difficult to overcome. Future tracks should invest in understanding more about 
hierarchy and breaking hierarchy for medical education, and how the arts may 
help in this process. 

We have probably attracted students that are highly motivated and have time 
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believe that the track creates motivation and interest. Moreover, the strong belief 
of arts that everyone has ability is an argument that similar effects could be 
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stakeholders. In line with person-centeredness as defined by Edvardsson, it 
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that transformative learning is an enactive and affective process (Gunnlaugson, 
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that is meaningful (Dirkx, 2001; Dirkx, Espinoza, & Schlegel, 2018). 

The added value of art to medical education can be understood by distinguishing 
different ways of knowing things (Ryle & Tanney, 2009). Most education meth-
ods focus on ‘knowing that’: knowledge that seems objective, that everyone can 
understand and communicate about, knowledge in terms of facts. Another way of 
knowing is ‘knowing how’. This way of knowing things is not easily communicated, 
as it is closely related to tacit knowledge (Polanyi, 1983). It involves feeling, experi-
ence and emotion. Arts-based medical learning may have the ability to make explicit 
what this type of knowledge contributes to learning (Orr & Shreeve, 2018). Art 
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education, with its focus on ‘knowing how’ also has some consequences. Art can be 
a radical change of perspective, because the view on knowledge in medical educa-
tion is usually focused on ‘knowing that’ (i.e. storing medical facts in the brain). 

Future directions
Although our results are promising in terms of reflection, affect and perspective 
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breaking hierarchy. Participants were able to determine their own learning pro-
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overcoming insecurities and perceived expectations about education and devel-
opment. It was a challenge to untangle from the patterns in medical education 
and practice, which involve strong hierarchy and dependency of junior employees. 
One of the results in this track was that supervisors and residents spoke much 
more often than interns. Although we noticed this and spoke up about it, this was 
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hierarchy and breaking hierarchy for medical education, and how the arts may 
help in this process. 

We have probably attracted students that are highly motivated and have time 
for extracurricular activities. One may interpret this as a limitation. However, we 
believe that the track creates motivation and interest. Moreover, the strong belief 
of arts that everyone has ability is an argument that similar effects could be 
expected for other participants as well. We thus believe that it would be worth-
while to explore the possibilities of including this kind of education as more central 
part of the curriculum. Participants were enthusiastic about the education meth-
ods, we humanized practice, and changed perspectives. Instead of viewing the 
arts as add-on to education or practice, a future direction is to give the arts a more 
central role. We see this trend in including the arts for therapeutic efforts, where 
an exploration of the possibilities is broadening and the arts are more and more 
prominent in medical practice (Bloem, Pfeijffer, & Krack, 2018). 

Since the impact of art is precisely its non- judgmental nature, we would argue 
that trying to include it as a course in a curriculum would need to be done with 
care. Making sure that judgment is absent or properly dealt with requires atten-
tion and constant consideration, implying that supervisors should evaluate the 
learners’ perceptions and autonomy continuously. Further research could exper-
iment with including arts-based medical learning as regular course for all interns. 
Furthermore, it will be important to replicate our results in different settings, 
to build a body of evidence on the intrinsic value of arts-based learning. More 
research could be conducted on ways to encourage ownership and perspective 
taking (Sonderen & Koksma, 2017) or on what the artists themselves learn or gain 
from these workshops, for instance in terms of new collaborations or inspiration 
(The Art of Impact, 2017). 
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Conclusion
The track not only helps students to understand the perspective of the patient, 
but also helps them understand that they must make investments if they want to 
understand the patient’s story. This reflects a profound new perspective in line 
with patient centered healthcare and lifelong learning, and shows the importance 
of the arts for the medical profession. The value of art in medical education is 
already known in terms of improved pattern recognition and observation skills, 
however exploring the value of arts-based medical learning, in terms of introspec-
tion and reflection, is relatively new. In all, the track allows medical students to take 
an outsider view to medical practice. Arts-based medical learning can have this 
effect because of the democratic nature and openness of the track. Art as such 
is not instrumental, and this realization is important to ensure its value (Bolton, 
2003). 
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Appendix 1. Overview of artists and locations

# Location Artist(s) Task(s) Focus

1 MORE, Gorssel/ Frans 
Hals Museum, Haarlem

Hans Aarsman and Roy 
Villevoye

Looking at 
paintings

Observing, diagnosis, 
perspective taking

2a 
(2016)

Mediamatic, Amsterdam Agi Haines Create object from 
latex

Using materials, tech-
nology, innovation, 
design

2b 
(2017/8)

Mediamatic, Amsterdam Rob Johannesma Draft a story Creativity, experimen-
tation, observation, 
language

3 Radboudumc Nijmegen Wouter Wijers Formal analysis Art history, obser-
vation skills, visual 
thinking

4 Radboudumc Nijmegen Jan Rothuizen Pencil drawing Communication, 
self-reflection, 
self-expression

5 Soeterbeek, Ravenstein Johan Rijpma and 
Carola Rombouts/ 
Hans Aarsman and Roy 
Villevoye

Charcoal drawing 
after nude models

Transfer of infor-
mation, anatomy, 
observation

6 Koelhuis, Zutphen Ruth van Beek Collages Self-expression, 
language, visual 
communication

7a (2016) Van Abbemuseum, 
Eindhoven

Lernert & Sander Give a title to ‘no 
title’ work

Observing, language, 
communication

7b 
(2017/8)

Frans Hals Museum, 
Haarlem

Hans Aarsman and Roy 
Villevoye

Analyze 
photographs

Observing, catego-
rizing, openness, 
experimentation

8 (only 
2017)

Het vijfde seizoen, Den 
Dolder

Frank Koolen Sculpture Creativity, won-
der, magic, 
experimentation

seeing the other 115

Appendix 2. Questionnaire

1. What is the most important learning result for you of the track 
‘The Art of Seeing for Healthcare professionals’? 

2. What situation was important for your development?
Why? If possible, use specific examples from the meetings:
• Hans Aarsman and Roy Villevoye (observing)
• Jan Rothuizen
• Agi Haines
• Wouter Weijers
• Hans Aarsman en Roy Villevoye (charcoal drawing)
• Ruth van Beek
• Johan Rijpma and Carola Rombouts
• Lernert and Sander

3. What learning goals do you have for the future?  

4. Did you formulate learning goals during the track?
If so, what were they? 

5. Were you able to reach these learning goals?
Why did or did you not?  

6. Indicate what, next to what you may have mentioned above, 
you developed during the track:
• Multiple answers are possible 
• Observation
• Reflection on medical practice 
• Self-reflection 
• Personal leadership 
• Networking 
• Analytical thinking 
• Creative thinking and working 
• Diagnostic skills
• Pattern recognition 
• Insight in the context of the patient 
• Collaboration 
• Listening 
• Reasoning 
• Articulating
• Divergent thinking 
• Other, namely: 

7. If you have other comments or additional remarks, place them here:
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Appendix 3. Codes

Categories

1. Perspectives: 
Participants develop a new frame of reference which includes both
Being aware of possibility of different views
Questioning own views

2. Openness: 
Participants develop openness as view on knowledge

3. Openness as character trait: 
Participants show
A growth mindset
Openness to experience

4. Pressure and expectations:
Participants experience pressure from themselves or teachers

5. Frustration:
Things are not working out, participants het stuck, show negative affect.

6. Observation skills:
Participants acquire or show observation skills, new ways of seeing

7. Perfectionism:
Participants talk about their urge to do well or show perfectionism or discuss negative or normative 
thoughts about themselves.

8. Restrictions of practice:
Discussion about the problems involved in medical practice that hamper transition of what is learned 
during the workshop.

9. Listening to patient:
Respectful attitude towards patient and importance of involving and listening to patient.

10. Positive motivation:
Intrinsic motivation and feelings of happiness or inspiration

11. Negative motivation:
Extrinsic or amotivation, doing things out of fear

12. Subordinate role:
Participants experience negative effects of hierarchy in which they feel limited control over situations 
and their own ability to change.

13. Awareness:
Participants understand it takes concentration to see differently and value a more conscious way of 
looking

14. Transfer to practice:
Experiences and lessons of the workshop are related to medical practice

15. Drivers of change:
Awareness of facilitators of change that are needed to translate lessons to practice

16. Overcoming hierarchy:
Efforts, typically by supervisors, to break through hierarchy

17. Learning results:
Application or explanation of what has been learned

18. Language:
Putting a learning result into words or one sentence to come to understanding or meaning of the result

19. Positive learning environment:
Signs that participants feel comfortable in the new education environment.

20. Hierarchy in TASH:
Events which underline the hierarchy that might be still present in TASH
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21. Stuck in thinking
Participants make normative remarks indicating lack of change in thinking about themselves, learning, 
and/or practice

22. Pressure from TASH:
Pressure to perform in TASH, either actual or experienced as such by the participants.

23. Learning process:
Learning strategies employed by participants of TASH.

24. Relatedness:
A sense of belonging to the group including peers, teachers and artists. This includes showing vulnera-
bility and other actions that improve this feeling.

25. Personal leadership:
Participants want to and know how to take matters into their own hands. They understand their own role 
and responsibility to change.

26. Affect:
An idea of the role of emotion or the awareness of emotions during the workshop.

27. Creativity:
Thinking and working in a creative way

28. Role as professional:
Thinking about what attitude or behavior is needed or desired for the future and how to reach this.

29. Self-confidence:
The participant has the idea that they can handle the situation and feel confident about themselves

30. Self-reflection:
Reflection on a situation that happened during the workshop or medical practice and questioning per-
sonal attitude and behavior.

31. Growth mindset:
The idea that there are some things the participants does not know (yet) or is not aware of and drive to 
learn about it.
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The main goal of this thesis is to understand the development of self- directed 
learning of medical students. To this end, we explored the students’ learning 
behavior in authentic learning environments, according to four aims. First, we 
aimed to monitor self- directed learning development. We learned that self- 
directed learning strategies such as critical thinking are not associated with 
assessment of the results of students such as exams or project reports. Second, 
we aimed to understand the process from when students transferred to an 
authentic learning environment and found that autonomy fosters development 
of self- directed learning, though coping with autonomy requires students to feel 
competent. Relatedness to teachers and peers leads to improved feelings of com-
petence. Third, we aimed to understand more about group dynamics in relation to 
development of self- directed learning and found that group cohesion is important 
for relatedness, because it is associated with openness and interpersonal skills, 
which students need to openly communicate and think critically. Finally, we found 
that a creative environment breaks down hierarchy and stimulates open com-
munication, which helps students to reflect on their professional- as well as their 
personal development. Improved reflection and openness, in turn, benefit self- 
directed learning.

In this chapter, I will further explore what it means to incorporate these findings for 
a self- directed learning curriculum, i.e. to embrace affect, relatedness, openness 
and critical thinking. As we found in Chapters 3, 4 and 5, these characteristics can 
be viewed subsequently, in the order given here: affect strengthens relatedness, 
which fosters openness, which motivates critical thinking. We found in Chapter 
4 that engaging in self- directed learning often requires starting with awareness 
about how one is feeling (affect). This may be the start of a conversation with 
peers, contributing to enhanced relatedness. Such conversations allow for open-
ness (Chapter 3), which in turn is important for critical thinking as we have seen in 
Chapter 5. I will elaborate on these characteristics, how they may be derived from 
the studies we performed, their mechanisms, and how they can help think about 
making self- directed learning work in a (bio)medical curriculum. Finally, this chap-
ter will explain more about the future directions in terms of research paradigm and 
implications for practice.

Affect
Research related to self- directed learning and affect tends to focus on affect 
in terms of anxiety or perfectionism (Bown & White, 2010; Rager, 2009). 
Conclusions are that avoiding negative affect and finding ways to cope with it 
are important for the development of self- directed learning (Enns, Cox, Sareen, 
& Freeman, 2001). But affect is not something to be avoided, or coped with, 
as though affect has a primarily pejorative reputation. Rather, affect should be 
embraced as a starting point for relationship building and reflection (Frenzel, 
Goetz, Lüdtke, Pekrun, & Sutton, 2009). In the field of transformative learning 
theory, this idea is addressed as nurturing soul, meaning that reflection on per-
spectives is incomplete if we do not consider the affective dimension (Dirkx, 
2001). Understanding the role of soul in learning implies that the learning 
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environment is a place for connection with others and is open, even in terms of 
imagination and fantasy. This creates room for exploration of affect and its relation 
with reflection and openness, which needs to be part of understanding the devel-
opment of self- directed learning, as we have observed in our studies. 

Combining the findings of Chapter 5 and 6, we identify two reasons to embrace 
affect: (1) affect follows from the sensations or observations of one’s surroundings, 
hence disclosing these observations by way of addressing affect helps to gain 
potentially valuable information for learning, and (2) addressing affect as a sign 
of involvement deepens the relation, stimulates openness, and fosters creativity. 
First, affect is explored in Chapters 5 and 6 as the start of a learning process. We 
showed that when students are aware of their affect, this can help them to guide 
their own learning. For instance, students that were able to discuss frustration 
could use that as a starting point for discussing a better planning or group pro-
cess. Indeed, this close relation between affect and learning is surfacing more and 
more (Immordino-Yang & Damasio, 2007; Jolles, 2017). This is in line with previous 
studies on emotion and self- directed learning, showing that an emotional connec-
tion is important for students to start investigating a problem (Sawatsky, Ratelle, 
Bonnes, Egginton, & Beckman, 2017). Furthermore, self- efficacy, an important 
prerequisite for self- directed learning as shown in Chapter 3, has been interpreted 
as the academic counterpart of affect. That is, self- efficacy is seen as a motiva-
tional strategy towards learning (Pintrich, Smith, Garcia, & McKeachie, 1993), as 
it relates to feelings of confidence and reduced anxiety (Guntern, Korpershoek, & 
van der Werf, 2017). 

Paying attention to affect is not only important as a starting point of the learning 
process. Another role is explained in Chapter 6, namely that sharing emotions 
helps students to reflect on their experiences. Reflection on emotion gives mean-
ing to experience. In turn, this appears to stimulate their professional development 
in terms of their professional role and values. Students developed personal 
leadership by reflecting on what they felt to be important, and in doing so, they 
also developed in terms of self- directed and lifelong learning. This is in line with 
earlier argumentation that emotions are related to more than solely motivation 
when it comes to self- directed learning. For instance, it helps with reflection and 
seeing from another perspective (Dirkx, 2001; Helmich, Bolhuis, Dornan, Laan, 
& Koopmans, 2012). Maiese (2017) also argues that affect is important for a 
reflection on perspective and thus for personal transformation. For this kind of 
reflection, it is important to be in contact with the other (Maiese, 2017). 

Relatedness
Importantly, our findings indicate that the role of the teacher and peers should not 
be forgotten in education for autonomy and self- directed learning. Emphasizing 
the role of relatedness is important, because sometimes self- directed learning 
appears to be presented as a move from ‘competence’ that is to be developed on 
the basis of teacher instructions, to the ‘autonomy’ of students learning by them-
selves. However, self- directed learning can only work if students feel safe to make 
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mistakes and openly express the vulnerability that comes with being uncertain on 
how to proceed, which needs competence and relatedness as we have explored in 
this thesis. Relatedness, competence, autonomy and their relation, are explained 
in the self-determination theory (Deci & Ryan, 2012). Here, we will first discuss 
relatedness as we have explored it in our studies and reflect on the place of relat-
edness and competence in adult learning theories. Then we will come back to the 
self-determination theory and how it may help to understand more about the role 
of relatedness for the development of self- directed learning.

We explored relatedness between students and their peers in Chapters 4 and 5, 
investigating group dynamics. The results of these projects suggest that group 
cohesion is important for group processes because it promotes openness and 
interpersonal skills. This way, group cohesion helps students to feel safe to openly 
communicate their emotional and critical comments, which are in turn necessary 
for an effective group process (Hommes et al., 2014). Group cohesion is an indica-
tion of the relatedness between peers, and it will help ensure a sense of belonging 
(Levett-Jones & Lathlean, 2008). Group cohesion is established between students 
when they invest in discussions, but also when they reflect explicitly on the group 
process itself and take time for these moments of reflection. Ultimately, students 
are able to come to self- directed learning as a group, which we have seen in 
Chapter 4 in terms of setting goals, monitoring the learning process and thinking 
critically. This is in line with earlier findings on the relation between group processes 
and self- directed learning (Kim & Park, 2011; Levett-Jones & Lathlean, 2008).

We have shown in Chapters 4 and 6 that relatedness between students and 
teachers is important. Starting from this relation, teachers can help create an open 
atmosphere in which students feel confident to explore and have experiences 
of success, thus establishing competence. It is not new to consider that teach-
ers play a role in establishing feelings of competence, but that same role in adult 
learning may have been overshadowed, as mentioned in Chapter 1, by a focus on 
the individual autonomy of the student (Grow, 1994). That is, an initial focus when 
implementing self- directed learning may be on increasing autonomy of the stu-
dent (Garrison, 1997; Tough, 1971). However, this move presents the risk of losing 
sight of the added value of a teacher as more than a coach or information source. 
We have seen in Chapter 3 that the teacher’s role in establishing competence is 
at least as important, because teachers can help with establishing a group with 
positive atmosphere and a safe learning environment, in which students feel more 
competent. 

We think these findings align very well with the self-determination theory, which 
states that motivation depends on the proper alignment between autonomy, 
competence and relatedness (Ryan & Deci, 2000). The relation between the 
self-determination theory and self- directed learning has been acknowledged 
before in the sense that self- directed learning presumes autonomy as well as 
intrinsic motivation (Beachboard, Beachboard, Li, & Adkison, 2011; Deci, Ryan, & 
Williams, 1996; Ten Cate, Kusurkar, & Williams, 2011). The previous paragraphs 
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sight of the added value of a teacher as more than a coach or information source. 
We have seen in Chapter 3 that the teacher’s role in establishing competence is 
at least as important, because teachers can help with establishing a group with 
positive atmosphere and a safe learning environment, in which students feel more 
competent. 

We think these findings align very well with the self-determination theory, which 
states that motivation depends on the proper alignment between autonomy, 
competence and relatedness (Ryan & Deci, 2000). The relation between the 
self-determination theory and self- directed learning has been acknowledged 
before in the sense that self- directed learning presumes autonomy as well as 
intrinsic motivation (Beachboard, Beachboard, Li, & Adkison, 2011; Deci, Ryan, & 
Williams, 1996; Ten Cate, Kusurkar, & Williams, 2011). The previous paragraphs 



making self-directed learning work120

environment is a place for connection with others and is open, even in terms of 
imagination and fantasy. This creates room for exploration of affect and its relation 
with reflection and openness, which needs to be part of understanding the devel-
opment of self- directed learning, as we have observed in our studies. 

Combining the findings of Chapter 5 and 6, we identify two reasons to embrace 
affect: (1) affect follows from the sensations or observations of one’s surroundings, 
hence disclosing these observations by way of addressing affect helps to gain 
potentially valuable information for learning, and (2) addressing affect as a sign 
of involvement deepens the relation, stimulates openness, and fosters creativity. 
First, affect is explored in Chapters 5 and 6 as the start of a learning process. We 
showed that when students are aware of their affect, this can help them to guide 
their own learning. For instance, students that were able to discuss frustration 
could use that as a starting point for discussing a better planning or group pro-
cess. Indeed, this close relation between affect and learning is surfacing more and 
more (Immordino-Yang & Damasio, 2007; Jolles, 2017). This is in line with previous 
studies on emotion and self- directed learning, showing that an emotional connec-
tion is important for students to start investigating a problem (Sawatsky, Ratelle, 
Bonnes, Egginton, & Beckman, 2017). Furthermore, self- efficacy, an important 
prerequisite for self- directed learning as shown in Chapter 3, has been interpreted 
as the academic counterpart of affect. That is, self- efficacy is seen as a motiva-
tional strategy towards learning (Pintrich, Smith, Garcia, & McKeachie, 1993), as 
it relates to feelings of confidence and reduced anxiety (Guntern, Korpershoek, & 
van der Werf, 2017). 

Paying attention to affect is not only important as a starting point of the learning 
process. Another role is explained in Chapter 6, namely that sharing emotions 
helps students to reflect on their experiences. Reflection on emotion gives mean-
ing to experience. In turn, this appears to stimulate their professional development 
in terms of their professional role and values. Students developed personal 
leadership by reflecting on what they felt to be important, and in doing so, they 
also developed in terms of self- directed and lifelong learning. This is in line with 
earlier argumentation that emotions are related to more than solely motivation 
when it comes to self- directed learning. For instance, it helps with reflection and 
seeing from another perspective (Dirkx, 2001; Helmich, Bolhuis, Dornan, Laan, 
& Koopmans, 2012). Maiese (2017) also argues that affect is important for a 
reflection on perspective and thus for personal transformation. For this kind of 
reflection, it is important to be in contact with the other (Maiese, 2017). 

Relatedness
Importantly, our findings indicate that the role of the teacher and peers should not 
be forgotten in education for autonomy and self- directed learning. Emphasizing 
the role of relatedness is important, because sometimes self- directed learning 
appears to be presented as a move from ‘competence’ that is to be developed on 
the basis of teacher instructions, to the ‘autonomy’ of students learning by them-
selves. However, self- directed learning can only work if students feel safe to make 
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mistakes and openly express the vulnerability that comes with being uncertain on 
how to proceed, which needs competence and relatedness as we have explored in 
this thesis. Relatedness, competence, autonomy and their relation, are explained 
in the self-determination theory (Deci & Ryan, 2012). Here, we will first discuss 
relatedness as we have explored it in our studies and reflect on the place of relat-
edness and competence in adult learning theories. Then we will come back to the 
self-determination theory and how it may help to understand more about the role 
of relatedness for the development of self- directed learning.

We explored relatedness between students and their peers in Chapters 4 and 5, 
investigating group dynamics. The results of these projects suggest that group 
cohesion is important for group processes because it promotes openness and 
interpersonal skills. This way, group cohesion helps students to feel safe to openly 
communicate their emotional and critical comments, which are in turn necessary 
for an effective group process (Hommes et al., 2014). Group cohesion is an indica-
tion of the relatedness between peers, and it will help ensure a sense of belonging 
(Levett-Jones & Lathlean, 2008). Group cohesion is established between students 
when they invest in discussions, but also when they reflect explicitly on the group 
process itself and take time for these moments of reflection. Ultimately, students 
are able to come to self- directed learning as a group, which we have seen in 
Chapter 4 in terms of setting goals, monitoring the learning process and thinking 
critically. This is in line with earlier findings on the relation between group processes 
and self- directed learning (Kim & Park, 2011; Levett-Jones & Lathlean, 2008).

We have shown in Chapters 4 and 6 that relatedness between students and 
teachers is important. Starting from this relation, teachers can help create an open 
atmosphere in which students feel confident to explore and have experiences 
of success, thus establishing competence. It is not new to consider that teach-
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show that the added value of the self-determination theory for self- directed 
learning is not only in understanding motivation for learning, but it also beneficial 
in understanding the importance of all three basic psychological needs, as well 
as the role of the teacher, in an attempt to increase autonomy for self- directed 
learning.

Openness
Openness can be interpreted as both a characteristic of the environment and a 
characteristic of an individual. As characteristic of the environment, it is closely 
related to autonomy, because openness suggests a freedom to act (Berlin, 1969). 
Autonomy is considered a major characteristic of self- directed learning (Candy, 
1991), and it is a basic psychological need in the self-determination theory (Deci 
& Ryan, 2012). It can be increased by having choices in education methods and 
by having ample opportunities to schedule personal learning activities (Hiemstra, 
1999). However, autonomy is not simply having more choices, but having more 
meaningful choices, as concluded by Katz and Assor (2006). This way of thinking 
about autonomy resonates with the idea of autonomy as authentic action, meaning 
that people need the freedom to not only act independently, but also in line with 
their concept of self (Cuypers, 2010). Translated to students, it means they need 
to find out more about themselves so they can act in accordance with that image. 
Acting authentically means that they have developed a self- image, which requires 
reflection and exchanging perspectives with others, as we have seen in Chapter 5. 
Thus, reflection on the self and ideas about the self are an important part of acting 
autonomously and therefore are part of self- directed learning.

Openness can also be a characteristic of an individual in terms of being inclined 
to experiment, explore or suspend judgment. In his description of the character-
istics of an adult learner, Candy suggests that a self- directed learner needs to 
be flexible, curious and open (Candy, 1991). This was corroborated in our own 
studies. A growth mindset and being open to experience are a kind of openness 
which were encouraged by the education methods we discussed in Chapters 4 
and 5. Specifically, students showed a growth mindset in the Open Space method 
(Chapter 4) as they felt room to explore and learn from mistakes. Furthermore, in 
the Innovation project of Chapter 5 we found that some students quickly started 
experimenting with their own ideas. 

In autonomous decision making, openness of the individual and the environment 
both play a key role (Kant, 1785/1956; McCombs & Marzano, 1990). Autonomous 
decision making contrasts with uncritically accepting views or goals of others 
(Mezirow, 1997). This definition mirrors the distinction between self- directed 
and other-directed learning. In Chapters 3 and 5, we also found that autonomy 
required a balance between self- and other-directed learning in which students 
develop their own ideas and learning goals, instead of following the teacher. In this 
argument on the importance of critical consideration of the goals by the learner, 
we see how autonomy has a connection with critical thinking as well. 
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Critical thinking
Critical thinking and how it relates to authentic learning has been an ongoing dis-
cussion (Hitchcock, 2018). Traditionally, critical thinking has played a central role 
in the theory and research of self- directed learning (Brookfield, 1995; Morris, 
2019b). Self- directed learning stems from ideas such as experiential learning by 
Kolb, meaning that learning must come from experience with the object (Kolb, 
1984). This idea originates in early education philosophy, where it is argued that 
only through engaging with something, can one learn about it. A first step towards 
this experiential approach to learning starts with active inquiry: the impulse to ask 
questions prompted by real world problems (Dewey, 1938/ 1986). Dewey sug-
gests that a necessary starting point for learning is an encounter with a problem 
in the real world. On that basis, students will engage in active inquiry, which means 
that they will develop critical thinking as a way to discover a solution. For Dewey, 
critical thinking is important in a quest to educate students as future citizens that 
can actively participate in society. 

This democratic approach to education is still present in self- directed learning, 
with its emphasis on professional development and critical thinking abilities for 
future professionals and citizens (Brookfield, 1995; Candy, 1991; Morris, 2019b). 
Morris suggests that critical thinking is a crucial part of self- directed learning, 
and that it is encouraged through active inquiry as opposed to passive instruc-
tion methods (Morris, 2019a). Our findings seem to support this suggestion: In 
Chapters 4 and 5 we found that critical thinking was supported, and we found 
indicators of critical thinking and self- directed learning in both the Innovation pro-
ject and Open Space education method; both methods in which students engage 
in real world problems. As such, active inquiry indeed appears to be a good way to 
encourage critical thinking. 

Looking further into this process, we found that initially, the transition towards a 
more open education environment brought out students’ insecurities (Chapter 4). 
Instead of interpreting these feelings of insecurity as a strictly negative kind of 
affect, we found that these insecurities could be reenvisioned into a helpful critical 
stance. We observed that teachers could guide students in overcoming insecuri-
ties and develop feelings of competence. Thus we may conclude that an important 
prerequisite of turning those insecurities into a critical stance was relatedness. 
Feeling supported by peers and teachers seems to help students to voice their 
ideas, challenge each other and ask critical questions. 

Critical thinking is also encouraged in a creative space, which we have seen in 
Chapters 3 and 5. A creative or Open Space environment allows students and 
teachers to establish a safe learning environment in which challenging group-
think is part of the educational method. As such, involving creativity in education 
design can be helpful in promoting critical thinking. Moreover, creativity is a way 
to encourage openness, which may help to encourage exploration of new ideas 
in a safe learning environment (Hall & Thomson, 2017). Creativity in education 
also promotes a democratic learning environment because it starts from the view 
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that both teachers and learners are equal in terms of artistic capabilities (Orr & 
Shreeve, 2018). This democratic view, as mentioned above, is also an important 
starting point for self- directed learning development. 

Overall, to help students in their development of self- directed learning, it is impor-
tant to look beyond development of critical thinking abilities and other learning 
strategies associated with self- directed learning such as goal-setting and careful 
monitoring of learning. The findings in this thesis indicate that embracing affect, 
relatedness and openness is important in the process of self- directed learning 
development. Moreover, promoting self- directed learning is not self-evidently 
helpful as a means to improve grades (Chapters 2 and 3), but instead it shows a 
connection to professional development in terms of critical thinking, self-reflec-
tion and personal leadership (Chapters 3, 4 and 5). I will turn to a reflection on the 
research methods before we expand on the implications of these findings.

Reflection on methodology
We investigated self- directed learning in a wide variety of contexts and utilized 
a variety of methods. We found that quantitative cross- sectional data on self- 
directed learning helps gain insight into some aspects of student development. 
However, we struggled to understand the development of self- directed learning 
apart from grades and other quantified performance indicators. Furthermore, the 
lack of relation with achievement on assessments inspired us to explore different 
contexts in greater detail. We decided to focus on authentic learning contexts to 
understand more about the mechanisms at play in education with a focus on self- 
directed learning development. However, this choice came with methodological 
challenges. Limitations that are specific to certain projects have been discussed 
in the chapters above, such as those pertaining to the Motivated Strategies for 
Learning Questionnaire (Chapter 2) and the motivation of students (Chapters 3 
and 5). Overall, the findings of this thesis rely on the definition of self- directed 
learning, the problems of which we discussed in the Introduction (Chapter 1). At 
this point, the limitations that have not been discussed extensively and are relevant 
to the project as a whole require elaboration: the qualitative nature of most pro-
jects, voluntary participation of students, and the specific context of this thesis.

For qualitative research, the most noteworthy challenge is the reliance on the 
viewpoint of the researcher and thus the subjective nature of qualitative methods. 
Therefore, we have added reflexivity paragraphs, in which we explain our ideas in 
relation to the studies, such as expectations and experience with the course or 
education method, and the constructivist perspective. To further increase validity, 
we have involved multiple researchers in analysis. In this respect, we have been 
glad to have received the support of many others in these projects. However, the 
subjective nature remains, and due to the explorative nature of these projects, the 
conclusions drawn here should be investigated further. There is a need for further 
inquiry regarding the transfer to other contexts such as other medical schools, 
countries and academic settings, as well as a need for exploration of the transfer-
ability of the findings to larger groups of students.
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Another limitation is that students in two of these projects could voluntarily partic-
ipate in the education method (Chapters 3 and 5), or that students had to actively 
opt-in for the observations (Chapter 4). This implies that perhaps we included 
mostly motivated students. Although this indeed may have been the case, we 
did find that the students mentioned a wide variety of reasons for participating, 
sometimes indicating extrinsic and sometimes intrinsic motivation. For instance, 
some students would participate because a teacher tells them to, or because the 
schedule fits better, or because they simply ‘like art’. Moreover, the within-group 
differences we found regarding student characteristics were generally larger than 
the differences between groups. Therefore, we expect that our findings contain 
lessons that are applicable beyond our study populations. However, we do believe 
this will need to be a topic of further research. 

A further limitation is that the participants included in all the projects are students 
of the Radboudumc, Nijmegen, the Netherlands. This means that the context and 
population are quite specific. In addition, many of the students were subjected 
to a large curriculum change that took place during our research. The curriculum 
change undoubtedly came with organizational problems, perhaps even leading to 
increased stress and anxiety levels. Students did voice concerns about the curric-
ulum change, and in audio files we captured remarks on issues with organization, 
indicating an active and affective response to the changes (Oreg, Bartunek, Lee, 
& Do, 2018). It is impossible to assess the impact this has had. Perhaps unwillingly 
the organizational issues have even enforced a rather high level of autonomy and 
thus contributed to the development of self- directed learning. However, I do not 
see reasons yet to believe that our findings would only apply to Nijmegen and 
I hope that more institutions are willing to investigate the transferability of our 
findings.

Implications
Moving forward, there are some implications for both future research and practice. 
In this thesis, we have observed that affect, relatedness, openness and critical 
thinking are key for developing self- directed learning. We have also seen that they 
are interrelated. It means that a holistic view on the learner is needed. Enactivism 
may provide the frame of reference for this, as we will explain below. After that, we 
outline the implications for understanding self- directed learning and implications 
for research and practice.

Social constructivism and enactivism
To have more of an eye for learning beyond the cognitive, beyond the individual 
and beyond outcome measures, is essentially what the previous paragraphs have 
in common. It resonates with the findings in this thesis that indicate that learning 
is multidimensional. How do we act on it? To answer that question, we need a way 
to incorporate affect and experience into our theory and research practices. As 
this thesis shows, two approaches can help. First, social constructivism, which 
in fact has already been employed in our research, helps us to understand that 
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For qualitative research, the most noteworthy challenge is the reliance on the 
viewpoint of the researcher and thus the subjective nature of qualitative methods. 
Therefore, we have added reflexivity paragraphs, in which we explain our ideas in 
relation to the studies, such as expectations and experience with the course or 
education method, and the constructivist perspective. To further increase validity, 
we have involved multiple researchers in analysis. In this respect, we have been 
glad to have received the support of many others in these projects. However, the 
subjective nature remains, and due to the explorative nature of these projects, the 
conclusions drawn here should be investigated further. There is a need for further 
inquiry regarding the transfer to other contexts such as other medical schools, 
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knowledge is not objective but subjective, and not static but dynamic. Knowledge 
is constructed through interaction with the other, and it builds based on one’s 
own experiences (Garrison, 1997; Mazmanian & Feldman, 2011). This way we can 
account for the necessity and influence of, for example, a teacher in the learning 
process (Wang, Li, Pang, Liang, & Su, 2016). Or the positive results we find when 
investigating peer learning, indicating again the role of the other in the learning 
process (Lee, Mann, & Frank, 2010). 

Enactivism, as a model of cognition, further expands this idea (Fenwick, 2001). 
The environment is not just a facilitator of cognitive processes in the brain 
(Gallagher, 2011). What happens in the environment enables a learner to build 
certain knowledge, and may prevent a learner from acquiring other knowledge 
(Gallagher, 2017). Since cognition is seen as an interaction between body, mind 
and environment, this notion gives ample opportunity to account for the role of 
affect in learning processes (Maiese, 2017). That is, when feeling sad, a remark 
could be interpreted differently from when someone feels happy (Gallagher, 
2017). Research in cognitive sciences and education is currently exploring this 
paradigm with success (Immordino-Yang & Damasio, 2007), for instance showing 
the role of affect in language learning (van Elk, Slors, & Bekkering, 2010). This 
thesis might also be an example, as we have observed that addressing feelings of 
insecurity can be helpful to promote exploration and critical thinking.

Figure A shows that Enactivism provides a holistic view of the learner, in which 
it is not easy to distinguish between learning that takes place within the learner, 
because the environment and the other are closely related. In the transition from 
model A to model B, learning is now central in a complex dynamic field and is not 
an isolated individual event. The spheres of the learner and the other interact, 
which we have viewed in this thesis as relatedness. The relation with environment 
is seen within the educational institution, which may be experienced by the learner 
through openness and creativity. Affect is what happens in the learner and may 
also involve bodily experiences as we have seen in Chapter 5. Overall, learning 
takes place as a result of the combination of self, body, environment and the other. 
Learning takes place in all three domains at once and the individual roles are hard 
to pinpoint (Gallagher, 2011). 
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 Figure A. Model of self- directed learning in cognitivist and enactivist learning frame of reference.

Implications for research
Studying self- directed learning in a new curriculum is complex. There are barriers 
such as time-pressure and time constraints, confounders such as organization 
(Timmins, 2008), the role of teacher training (Engbers et al., 2015; Regan, 2003), 
selection (de Visser et al., 2017), and leadership over the transition (Velthuis, 
Varpio, Helmich, Dekker, & Jaarsma, 2018). To deal with such complexity, we felt 
that conducting qualitative research was imperative. It gave us the means to study 
mechanisms in depth, taking context into account. However, this did mean that we 
had to make choices, while this complex problem surely affords many more inter-
esting ideas for further research. Here we illustrate three directions with a focus 
on 1) in-depth exploration of mechanisms in other contexts; 2) transferability to 
other domains and universities; 3) longitudinal research focused on transfer to 
medical practice.

An initial direction for further research is to explore the relation between crea-
tivity and self- directed learning in more contexts. We believe that creativity can 
be a key driver of self- directed learning because it helps to slow down education 
(Chapter 5). Slowing down is probably a reliable way to encourage critical thinking 
and reflection (Smith, 2017). Stepping out of daily practice and reflecting from 
another viewpoint, opens the line of thinking and working and may lead to adopt-
ing new perspectives. It will be interesting to see whether these findings hold up in 
different contexts, and whether the mechanism of slowing down education can be 
further explored in terms of encouraging reflection and thus self- directed learn-
ing. Using an enactivist paradigm, this would imply taking into account sensations, 
affect and the environment in the learning process.

Second, it will be important to investigate whether our findings can be trans-
ferred to other domains of higher education, especially those that are not oriented 
towards a specific profession. It would be interesting to know how authentic learn-
ing environments may be created and how that may influence the development 
of self- directed learning. Perhaps a scientific community can also be used as an 
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knowledge is not objective but subjective, and not static but dynamic. Knowledge 
is constructed through interaction with the other, and it builds based on one’s 
own experiences (Garrison, 1997; Mazmanian & Feldman, 2011). This way we can 
account for the necessity and influence of, for example, a teacher in the learning 
process (Wang, Li, Pang, Liang, & Su, 2016). Or the positive results we find when 
investigating peer learning, indicating again the role of the other in the learning 
process (Lee, Mann, & Frank, 2010). 

Enactivism, as a model of cognition, further expands this idea (Fenwick, 2001). 
The environment is not just a facilitator of cognitive processes in the brain 
(Gallagher, 2011). What happens in the environment enables a learner to build 
certain knowledge, and may prevent a learner from acquiring other knowledge 
(Gallagher, 2017). Since cognition is seen as an interaction between body, mind 
and environment, this notion gives ample opportunity to account for the role of 
affect in learning processes (Maiese, 2017). That is, when feeling sad, a remark 
could be interpreted differently from when someone feels happy (Gallagher, 
2017). Research in cognitive sciences and education is currently exploring this 
paradigm with success (Immordino-Yang & Damasio, 2007), for instance showing 
the role of affect in language learning (van Elk, Slors, & Bekkering, 2010). This 
thesis might also be an example, as we have observed that addressing feelings of 
insecurity can be helpful to promote exploration and critical thinking.

Figure A shows that Enactivism provides a holistic view of the learner, in which 
it is not easy to distinguish between learning that takes place within the learner, 
because the environment and the other are closely related. In the transition from 
model A to model B, learning is now central in a complex dynamic field and is not 
an isolated individual event. The spheres of the learner and the other interact, 
which we have viewed in this thesis as relatedness. The relation with environment 
is seen within the educational institution, which may be experienced by the learner 
through openness and creativity. Affect is what happens in the learner and may 
also involve bodily experiences as we have seen in Chapter 5. Overall, learning 
takes place as a result of the combination of self, body, environment and the other. 
Learning takes place in all three domains at once and the individual roles are hard 
to pinpoint (Gallagher, 2011). 
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authentic learning environment (Wiegant, Scager, & Boonstra, 2011). Such pro-
jects will probably involve a different kind of student population, which may yield 
different results from those in a medical school setting.

Third, it is important to understand more about the transfer of the acquired skills 
to medical practice. Perhaps self- directed learning may be transferred to medical 
practice, but there is still limited evidence for this (Bravata, Huot, Abernathy, Skeff, 
& Bravata, 2003). Processes such a socialization may hamper the utilization of the 
competences learned in medical education (Vaidyanathan, 2015). It is thus impor-
tant to actively guide students in this process (Helmich et al., 2012). With regard 
to transferring self- directed learning to the medical practice, initial studies show 
that supervisors and the clinical context may play a similar role to what we have 
observed in the undergraduate context (Berkhout et al., 2017). It will be interesting 
to investigate whether the mechanisms we have found persist in the long term and 
in an authentic clinical context. Thus research on both transferring self- directed 
learning to medical practices and how the process may be guided in medical edu-
cation will be valuable.

Implications for practice
Institution

Because self- directed learning requires feelings of autonomy and competence, it 
is important that the educational institution provides students with that autonomy 
and sense of competence. Freedom in education methods and structures are a 
prerequisite. Teachers as well as students will have to make use of this freedom. 
To do that, policy makers and teachers need to trust that students will learn what 
is important within the new structure. Some ways to establish this trust can be 
devised: one might trust that students will succeed because they are motivated, 
one can tell students that they can ask questions so they will speak up when it is 
needed, one can make room for failure so that there is room to explore, and one 
can assess students’ progress with formative assessment. Trust in the success of 
this method of education as well as success of the students are needed to proper-
ly provide autonomy and a sense of competence.

It will be difficult at first to establish this trust in the method and the student, 
because higher education is highly regulated, which may convey a notion of dis-
trust (Bransen, 2019). There is a tension between asking students to set their 
own learning goals and the goals that are set for medical education on a national 
level. Often, these national goals are so specific that it will be difficult for students 
to really experience autonomy. Perhaps these predefined goals are not always 
explicit, but expectations and overall goals will be present in the hidden curriculum 
and as such, will influence learning (Nothnagle, Goldman, Quirk, & Reis, 2010; 
Witman, 2014). Finding a balance between these regulations and autonomy is 
a difficult task. One approach we think is valuable is practice based learning. 
Experiencing what it is like to be a medical professional in practice can help stu-
dents internalize the goals of medical education. It can also help to find a personal 
interpretation of the profession, thus leading to personal learning objectives. The 
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difficulty here is to make sure information about national regulations and its rela-
tion to students’ learning goals is transparent and aligned. That way, students can 
trust that they are indeed expected to take control over their own learning.

Teachers
For teachers, a focus on building relatedness and competence is the most impor-
tant advice that emerges from our results. In line with the increase in autonomy, 
advocated above, students need to have increased feelings of relatedness and 
competence. We have seen in Chapter 5 that creativity can contribute to building 
this sense of relatedness and competence, because it enables students to explore 
and experiment. It also provides room for emotions, which helps build deeper 
relations with peers and teachers. Another way to increase feelings of compe-
tence and relatedness observed in Chapter 3, is when teachers take on the role of 
coach and engage students in discussions. Taking on this new role also helps build 
relatedness, because students have to work together and teachers are present as 
facilitators, thus answering to students’ needs.

The role of facilitator was also visible in the group projects of the Innovation pro-
ject, where teachers engaged mostly when asked by the students themselves. 
Here, we found that the groups which did not have enough insight in their group 
process, could have benefitted from intervention by a teacher. As a teacher, mak-
ing sure certain topics are discussed within student teams is needed, instead of 
relying solely on students questions. The teacher as facilitator still has an active 
role in the learning process and should be present and available. For instance, 
understanding the use of research in a project, how group processes impact team 
achievement, and how teamwork functions, could be important lessons that stu-
dents may not discover by themselves. Here, the active role of the teacher meets 
the active role of the student.

Learners (students as well as teachers)
Self- directed learning can initially feel like a way of learning that suits people very 
well or not at all, as we experienced in Chapters 2 and 3. This goes for all learn-
ers, students as well as teachers. At first, it may feel chaotic and unstructured. 
Feelings of insecurity and incompetence are likely to occur. It helps to find allies in 
this learning trajectory. As we have observed, relatedness is an important key to 
self- directed learning. Make sure you have a group of peers with whom you can 
endeavor on this learning journey together. Overcoming feelings of incompetence 
may be more difficult. Finding ways to evaluate your learning process helps this 
process. Think about what you have learned about a certain topic, preferably with 
others. Find someone with a greater knowledge about the topic and ask them for 
feedback as well. It is important to be aware of learning gains, and to find a way to 
do that on a regular basis. This will aid with building a growth mindset, the idea that 
you can learn from mistakes, that there is always more to learn and it is possible to 
achieve that (Dweck & Master, 2008).

In the end, the advice I give here may as well be directed to my past self of four 
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to investigate whether the mechanisms we have found persist in the long term and 
in an authentic clinical context. Thus research on both transferring self- directed 
learning to medical practices and how the process may be guided in medical edu-
cation will be valuable.

Implications for practice
Institution

Because self- directed learning requires feelings of autonomy and competence, it 
is important that the educational institution provides students with that autonomy 
and sense of competence. Freedom in education methods and structures are a 
prerequisite. Teachers as well as students will have to make use of this freedom. 
To do that, policy makers and teachers need to trust that students will learn what 
is important within the new structure. Some ways to establish this trust can be 
devised: one might trust that students will succeed because they are motivated, 
one can tell students that they can ask questions so they will speak up when it is 
needed, one can make room for failure so that there is room to explore, and one 
can assess students’ progress with formative assessment. Trust in the success of 
this method of education as well as success of the students are needed to proper-
ly provide autonomy and a sense of competence.

It will be difficult at first to establish this trust in the method and the student, 
because higher education is highly regulated, which may convey a notion of dis-
trust (Bransen, 2019). There is a tension between asking students to set their 
own learning goals and the goals that are set for medical education on a national 
level. Often, these national goals are so specific that it will be difficult for students 
to really experience autonomy. Perhaps these predefined goals are not always 
explicit, but expectations and overall goals will be present in the hidden curriculum 
and as such, will influence learning (Nothnagle, Goldman, Quirk, & Reis, 2010; 
Witman, 2014). Finding a balance between these regulations and autonomy is 
a difficult task. One approach we think is valuable is practice based learning. 
Experiencing what it is like to be a medical professional in practice can help stu-
dents internalize the goals of medical education. It can also help to find a personal 
interpretation of the profession, thus leading to personal learning objectives. The 
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difficulty here is to make sure information about national regulations and its rela-
tion to students’ learning goals is transparent and aligned. That way, students can 
trust that they are indeed expected to take control over their own learning.

Teachers
For teachers, a focus on building relatedness and competence is the most impor-
tant advice that emerges from our results. In line with the increase in autonomy, 
advocated above, students need to have increased feelings of relatedness and 
competence. We have seen in Chapter 5 that creativity can contribute to building 
this sense of relatedness and competence, because it enables students to explore 
and experiment. It also provides room for emotions, which helps build deeper 
relations with peers and teachers. Another way to increase feelings of compe-
tence and relatedness observed in Chapter 3, is when teachers take on the role of 
coach and engage students in discussions. Taking on this new role also helps build 
relatedness, because students have to work together and teachers are present as 
facilitators, thus answering to students’ needs.

The role of facilitator was also visible in the group projects of the Innovation pro-
ject, where teachers engaged mostly when asked by the students themselves. 
Here, we found that the groups which did not have enough insight in their group 
process, could have benefitted from intervention by a teacher. As a teacher, mak-
ing sure certain topics are discussed within student teams is needed, instead of 
relying solely on students questions. The teacher as facilitator still has an active 
role in the learning process and should be present and available. For instance, 
understanding the use of research in a project, how group processes impact team 
achievement, and how teamwork functions, could be important lessons that stu-
dents may not discover by themselves. Here, the active role of the teacher meets 
the active role of the student.

Learners (students as well as teachers)
Self- directed learning can initially feel like a way of learning that suits people very 
well or not at all, as we experienced in Chapters 2 and 3. This goes for all learn-
ers, students as well as teachers. At first, it may feel chaotic and unstructured. 
Feelings of insecurity and incompetence are likely to occur. It helps to find allies in 
this learning trajectory. As we have observed, relatedness is an important key to 
self- directed learning. Make sure you have a group of peers with whom you can 
endeavor on this learning journey together. Overcoming feelings of incompetence 
may be more difficult. Finding ways to evaluate your learning process helps this 
process. Think about what you have learned about a certain topic, preferably with 
others. Find someone with a greater knowledge about the topic and ask them for 
feedback as well. It is important to be aware of learning gains, and to find a way to 
do that on a regular basis. This will aid with building a growth mindset, the idea that 
you can learn from mistakes, that there is always more to learn and it is possible to 
achieve that (Dweck & Master, 2008).

In the end, the advice I give here may as well be directed to my past self of four 



making self-directed learning work130

In the end, the advice I give here may as well be directed to my past self of four 
years ago. Or to me now, as a teacher and learner still. A PhD project can be very 
much like a self -directed learning experience, perhaps depending on the super-
visors. The feelings of insecurity and incompetence come and go in cycles. Any 
advice I presented here regarding relatedness and competence has been evaluat-
ed not only by research, but also by me personally. Having a growth mindset helps 
tremendously, I am aware of that and I am also aware that not everyone has this 
disposition. It is why creativity is such an important part of the learning environ-
ment. It helps with openness, there really is no right or wrong, you can undeniably 
feel this during the masterclasses with the artists. Regardless of your mindset, 
that kind of environment will help you develop self -directed learning. 

Making room for affect is another form of advice personally experienced. 
Nurturing soul may not be an expression that easily resonates if you did not have 
the experience, but it surely resonates with me. I would describe it as finding a 
deep connection with the other. It is what makes learning fun and it is what makes 
teaching fun. My final hypothesis is that self -directed learning works best if it is 
fun. This is not meant superficially, in fact, I am very serious about this. Fun is the 
expression of feeling in place, of being in the now, of being connected with others. 
Making room for affect is thus not meant heavily, it can also be light-hearted. That 
way, learning starts from positive affect, the basis of self -directed learning.
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Summary
In higher education challenges are to align learning with learning preferenc-
es of adults and to educate future professionals who must keep learning in an 
ever changing society, including an emphasis on lifelong learning. Self- directed 
learning addresses both challenges for two reasons. First, because most of the 
learning that adults do outside of formal education happens in a similar self- 
directed manner: formulating a problem or deficiency and then finding ways of 
solving it. Second, self-direction fits well with how an adult would learn.

Self- directed learning originated in the work of Houle (1957) and Tough (1971), 
and was further developed by Knowles (1975), who defines it as “a process in 
which individuals take the initiative, with or without the assistance of others, in 
diagnosing their learning needs, formulating learning goals, identifying human and 
material resources for learning, choosing and implementing appropriate learning 
strategies, and evaluating learning outcomes” (p.18). 

Although we already know about the effects of self- directed learning in terms of 
learning outcomes, research on mechanisms is just starting to surface. We want 
to look further into these processes and experiment with open forms of education 
methodology and authentic learning environments to understand the mechanisms 
of self- directed learning in medical education better. This thesis follows a curricu-
lum change that centers on the implementation of self- directed learning in medical 
education, with the main aim to understand how we can make self- directed learning 
work.

To investigate this, we first explored how self- directed learning develops in the 
new curriculum of the Radboudumc, Nijmegen, the Netherlands, that started in 
September 2015. We found (Chapter 2) that students who employed deep learn-
ing strategies did not perform better on assessment and concluded that students 
who develop self- directed learning perhaps benefit otherwise than in terms of 
grades. In a follow-up, we did find that students develop deep learning strategies 
with the new curriculum, which encouraged us to explore more about the mecha-
nisms underlying this development.

Chapter 3 therefore explores how students transition to an open education envi-
ronment. We used a pilot with an Open Space education method. In this method, 
students set their own agenda and learn together in groups under supervision of 
teachers. There are scheduled classes, but the content and learning process are 
determined by the students, who take initiative in asking the teacher for guidance 
on certain issues, or discuss together, or work by themselves. We found that this 
education method causes initial insecurities. We hypothesize that this is because 
the autonomy of the students increased, but they did not feel competent enough 
to cope with this level of autonomy. However, students are able to overcome the 
insecurities with help from peers and teachers, which we interpreted as increasing 
relatedness. Students then developed a critical stance towards both their own 
perspective as well as those presented in the learning materials. Critical thinking, 
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reflection on goals and pro-active behavior emerged.
Inspired by the ability to observe such behavior when students are working 
together in groups, we investigated how students develop self- directed learning in 
teams in Chapter 4. We found that the group dynamics are important in employing 
self- directed learning. Group cohesion was established by a sense of relatedness 
and the ability to talk about emotion and motivation with peers. Relatedness was 
found to be an important basis for critical thinking and challenging groupthink. 
Having room for affect was important as start of these processes. We conclude 
that having eye for affect and relatedness is important for development of self- 
directed learning. Guiding students with these processes in small group learning is 
important and teachers should make sure they help students to reflect on this.

Trying to find ways to implement these findings in education, we looked at the 
most open education environment we could think of, namely arts-based education. 
In a series of workshops, medical interns and residents collaborated with artists to 
develop their medical professional competency. The results of this track show that 
art creates an open environment, with ample possibility to explore without right 
or wrong answers. In this open environment, medical trainees are confronted with 
their insecurities and expectations. Artists, holding a non- judgmental view, were 
able to help participants explore more about their feelings and help them reflect 
on the professional development as well as have more eye for the patients’ per-
spective. The liberating experience, leading to feelings of autonomy and proactive 
learning behavior, aligns well with the concept of self- directed learning.

In all, the results of the projects discussed in this thesis show that 1) Self- directed 
learning in terms of learning strategies such as critical thinking is not associated 
with assessment of the products of students in terms of exams or project reports; 
2) To cope with autonomy to nurture development of self- directed learning, it is 
necessary for students to feel competent. Relatedness to teachers and peers 
leads to improved feelings of competence; 3) Group cohesion is important for 
relatedness, because it is associated with openness and interpersonal skills, which 
are important for students to openly communicate their critical comments; 4) A 
creative environment breaks down hierarchy and stimulates open communication, 
which helps students to reflect on their professional- as well as their personal 
development. 

Moving forward, it is important that education for self- directed learning has an eye 
for affect and relatedness. It means that a holistic view on the learner is needed. To 
foster this, it may be helpful to think about education in a different manner. Overall, 
to help students in their development of self- directed learning, it is important to 
look beyond development of critical thinking abilities and other learning strategies 
associated with self- directed learning such as goal-setting and careful monitoring 
of learning. The findings in this thesis indicate that embracing affect, relatedness 
and openness is important in the process of self- directed learning development. 
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Implications for further research are to use more qualitative designs and methods 
that are sensitive to more than cognitivist processes. To make room for affect, tak-
ing the enactivist paradigm into account may prove helpful. This paradigm holds 
that learning takes place as a result of the combination of self, body, environment 
and the other. It could be used to frame further inquiry into learning in authentic 
situations and the relation between creativity and self- directed learning, with a 
focus on bodily experiences, affect, and environment.
As it turns out, self- directed learning has the most success when finding a deep 
connection with the other. It is what makes learning fun and it is what makes 
teaching fun. My hypothesis is that self- directed learning works best if it is fun. 
This is not meant superficially. Fun is the expression of feeling at place, of being 
in the now, of being in connection with others. That is what makes self- directed 
learning work.

appendices 139

Samenvatting
Hoger onderwijs staat voor een tweevoudige uitdaging: aansluiten bij het leren 
van volwassenen en het opleiden tot een leven lang leren. Een oplossing lijkt te 
liggen bij zelfsturend leren. Zelfsturend leren vindt zijn oorsprong in het werk van 
Houle (1957) en Tough (1971) die argumenteren dat het aansluit op de natuurlijke 
manier waarop een volwassene leert. Het werd verder uitgewerkt door Knowles 
(1975), die zelfsturend leren definieert als een proces waarin individuen het 
initiatief nemen, met of zonder begeleiding van anderen, om hun leren te diagnos-
ticeren, leerdoelen te formuleren, menselijke en materiele hulpbronnen voor leren 
te identificeren, geschikte leerstrategieën te kiezen en implementeren, en leeruit-
komsten te evalueren (p.18).

Deze manier van leren sluit bovendien aan bij de vraag tot een leven lang leren, 
omdat het de mogelijkheid biedt om professionals op te leiden die flexibel en 
adaptief zijn in een continue veranderende omgeving. Specifiek in het medisch 
onderwijs, met een snel veranderend en complex vakgebied, is dit van belang. Om 
de competenties te ontwikkelen die gevraagd worden van de toekomstig medisch 
professional, moeten studenten in de initiële opleiding starten met het oefenen 
met de kennis, vaardigheden en attitude van een lifelong learner. Het betekent dat 
ze kritisch reflectief vermogen ontwikkelen. 

Hoewel we al veel weten van de effecten van zelfsturend leren in termen van leer-
uitkomsten, komt onderzoek naar mechanismen sinds kort op gang. We willen 
deze processen onderzoeken en experimenteren met open vormen van onder-
wijsmethoden om de mechanismen van zelfsturend leren in medisch onderwijs 
beter te begrijpen. Deze thesis volgt een onderwijsvernieuwing rond zelfsturend 
leren in medisch onderwijs, met als hoofddoel te begrijpen hoe zelfsturend leren 
succesvol wordt.

Om dit te exploreren, hebben we onderzocht hoe zelfsturend leren ontwikkelt in 
het nieuwe curriculum van Radboudumc dat is gestart in september 2015. We 
hebben gevonden (hoofdstuk 2) dat studenten die diepe leerstrategieën hanteren 
niet beter scoren op toetsing en concludeerden dat studenten die zelfsturend 
leren ontwikkelen daarvan op een andere manier profiteren dan in termen van 
cijfers. In een vervolgstudie vonden we dat studenten diepe leerstrategieën verder 
ontwikkelen in het nieuwe curriculum, wat ons ertoe zette om meer te exploreren 
van de onderliggende mechanismen.

In hoofdstuk 3 richtten we ons daarom op de transitie naar een open onderwijs-
omgeving. We gebruikten een pilot met een Open Space onderwijsmethode. In 
deze methode bepalen studenten hun eigen agenda en leren ze samen onder 
supervisie van docenten. De onderwijsbijeenkomsten zijn geroosterd, maar de 
inhoud en het leerproces worden bepaald door de studenten. Zij nemen het 
initiatief om de docenten te vragen om begeleiding bij bepaalde problemen, dis-
cussiëren samen, of werken zelfstandig. We hebben gezien dat deze methode 
in eerste instantie onzekerheden opriep bij studenten. Onze hypothese is dat 
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that learning takes place as a result of the combination of self, body, environment 
and the other. It could be used to frame further inquiry into learning in authentic 
situations and the relation between creativity and self- directed learning, with a 
focus on bodily experiences, affect, and environment.
As it turns out, self- directed learning has the most success when finding a deep 
connection with the other. It is what makes learning fun and it is what makes 
teaching fun. My hypothesis is that self- directed learning works best if it is fun. 
This is not meant superficially. Fun is the expression of feeling at place, of being 
in the now, of being in connection with others. That is what makes self- directed 
learning work.
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Samenvatting
Hoger onderwijs staat voor een tweevoudige uitdaging: aansluiten bij het leren 
van volwassenen en het opleiden tot een leven lang leren. Een oplossing lijkt te 
liggen bij zelfsturend leren. Zelfsturend leren vindt zijn oorsprong in het werk van 
Houle (1957) en Tough (1971) die argumenteren dat het aansluit op de natuurlijke 
manier waarop een volwassene leert. Het werd verder uitgewerkt door Knowles 
(1975), die zelfsturend leren definieert als een proces waarin individuen het 
initiatief nemen, met of zonder begeleiding van anderen, om hun leren te diagnos-
ticeren, leerdoelen te formuleren, menselijke en materiele hulpbronnen voor leren 
te identificeren, geschikte leerstrategieën te kiezen en implementeren, en leeruit-
komsten te evalueren (p.18).

Deze manier van leren sluit bovendien aan bij de vraag tot een leven lang leren, 
omdat het de mogelijkheid biedt om professionals op te leiden die flexibel en 
adaptief zijn in een continue veranderende omgeving. Specifiek in het medisch 
onderwijs, met een snel veranderend en complex vakgebied, is dit van belang. Om 
de competenties te ontwikkelen die gevraagd worden van de toekomstig medisch 
professional, moeten studenten in de initiële opleiding starten met het oefenen 
met de kennis, vaardigheden en attitude van een lifelong learner. Het betekent dat 
ze kritisch reflectief vermogen ontwikkelen. 

Hoewel we al veel weten van de effecten van zelfsturend leren in termen van leer-
uitkomsten, komt onderzoek naar mechanismen sinds kort op gang. We willen 
deze processen onderzoeken en experimenteren met open vormen van onder-
wijsmethoden om de mechanismen van zelfsturend leren in medisch onderwijs 
beter te begrijpen. Deze thesis volgt een onderwijsvernieuwing rond zelfsturend 
leren in medisch onderwijs, met als hoofddoel te begrijpen hoe zelfsturend leren 
succesvol wordt.

Om dit te exploreren, hebben we onderzocht hoe zelfsturend leren ontwikkelt in 
het nieuwe curriculum van Radboudumc dat is gestart in september 2015. We 
hebben gevonden (hoofdstuk 2) dat studenten die diepe leerstrategieën hanteren 
niet beter scoren op toetsing en concludeerden dat studenten die zelfsturend 
leren ontwikkelen daarvan op een andere manier profiteren dan in termen van 
cijfers. In een vervolgstudie vonden we dat studenten diepe leerstrategieën verder 
ontwikkelen in het nieuwe curriculum, wat ons ertoe zette om meer te exploreren 
van de onderliggende mechanismen.

In hoofdstuk 3 richtten we ons daarom op de transitie naar een open onderwijs-
omgeving. We gebruikten een pilot met een Open Space onderwijsmethode. In 
deze methode bepalen studenten hun eigen agenda en leren ze samen onder 
supervisie van docenten. De onderwijsbijeenkomsten zijn geroosterd, maar de 
inhoud en het leerproces worden bepaald door de studenten. Zij nemen het 
initiatief om de docenten te vragen om begeleiding bij bepaalde problemen, dis-
cussiëren samen, of werken zelfstandig. We hebben gezien dat deze methode 
in eerste instantie onzekerheden opriep bij studenten. Onze hypothese is dat 
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het komt doordat de autonomie van studenten vergroot werd, terwijl zij zich niet 
competent voelden om met dit niveau van autonomie om te gaan. Echter, studen-
ten konden deze onzekerheden overwinnen met hulp van hun medestudenten 
en docenten, wat we interpreteerden als vergrootte verbondenheid. Studenten 
ontwikkelden vervolgens een kritische houding ten opzichte van zowel hun eigen 
perspectief als wat werd gepresenteerd in de leerstof. Kritisch denken, reflectie 
op doelen en proactief gedrag kwam aldus naar voren.

Geïnspireerd door de mogelijkheid zulk gedrag te observeren wanneer studenten 
samenwerken in groepen, onderzochten we hoe studenten zelfsturend leren ont-
wikkelen in teams in hoofdstuk 4. Groepsdynamiek bleek een belangrijke factor 
bij het zelfsturend handelen. Groepscohesie kwam tot stand door een gevoel van 
verbondenheid en de mogelijkheid om te praten over emotie en motivatie met 
medestudenten. Verbondenheid bleek een belangrijke basis voor kritisch den-
ken en het ter discussie stellen van heersende ideeënstromen. Ruimte maken 
voor emotie en gevoelens was belangrijk als startpunt van deze processen. We 
concluderen dat oog hebben voor emotie en verbondenheid belangrijk is voor ont-
wikkeling van zelfsturend leren. Het begeleiden van studenten bij deze processen 
in samenwerkend leren is belangrijk en docenten zouden studenten kunnen hel-
pen bij reflectie hierop.

In een poging om deze bevindingen verder te implementeren in onderwijs, keken 
we naar de meest open onderwijsomgeving die we konden bedenken, namelijk 
onderwijs gebaseerd op kunst. In een reeks workshops werkten co-assistenten 
en AIOS samen met kunstenaars om hun medisch professionele competentie te 
ontwikkelen. De resultaten van deze reeks laten zien dat kunsten een open onder-
wijsomgeving bewerkstelligt, met ruime mogelijkheid om te exploreren zonder 
goede of foute antwoorden. In deze open omgeving werden medische opleide-
lingen geconfronteerd met hun onzekerheden en verwachtingen. Kunstenaars, 
dankzij hun niet-oordelende blik, konden de deelnemers helpen om hun gevoelens 
te exploreren en hielpen bij het reflecteren op professionele ontwikkeling en het 
hebben van meer aandacht voor het perspectief van de patiënt. Deze bevrijdende 
ervaring, die leidde tot gevoelens van autonomie en proactief leergedrag, strookt 
goed met zelfsturend leren.

Concluderend laten de resultaten van de projecten in deze thesis zien: 1) 
Zelfsturend leren in termen van leerstrategieën zoals kritisch denken relateert niet 
gemakkelijk aan het beoordelen van producten van studenten zoals tentamens 
of projectverslagen; 2) Voor het omgaan met autonomie om de ontwikkeling van 
zelfsturend leren te stimuleren is het belangrijk voor studenten om zich competent 
te voelen. Verbondenheid met medestudenten en docenten leidt tot meer gevoel 
van competentie; 3) Openheid en interpersoonlijk gedrag zijn belangrijk voor stu-
denten om kritisch commentaar te kunnen communiceren in een team; 4) Kunst 
doorbreekt hiërarchie en stimuleert open communicatie, wat studenten helpt om 
te reflecteren op zowel hun professionele als persoonlijke ontwikkeling.

appendices 141

Vooruitkijkend is het belangrijk dat er oog is voor emotie en verbondenheid in 
onderwijs voor zelfsturend leren. Om dit te bewerkstelligen kan het helpen om 
op een andere manier na te denken over leren. Om ruimte te maken voor emotie 
en gevoelens kan een enactivistisch paradigma behulpzaam zijn. Dit paradigma 
houdt in dat cognitie tot stand komt als resultaat van co-creatie tussen individu, de 
ander, en de omgeving. Dit paradigma kan worden ingezet voor verder onderzoek 
naar leren in authentieke situaties en de relatie tussen creativiteit en zelfsturend 
leren met een focus op sensaties, emotie en omgeving.

Dus, leren is het meest succesvol wanneer er een diepe connectie is met de ander. 
Het is wat leren leuk maakt en wat doceren leuk maakt. Mijn laatste hypothese is 
dat zelfsturend leren het beste werkt wanneer het leuk is. Dit is niet oppervlakkig 
bedoeld. Iets leuk vinden betekent een gevoel hebben van op je plek zijn, in het nu 
zijn, en in verbinding met anderen zijn. Dat is wat zelfsturend leren succesvol maakt.
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feestjes. Guys: JJ, Joost, Jasper, Martijn, Michiel, bedankt voor alle gezelligheid, 
serieuze en helemaal-niet serieuze momenten, en vooral gewoon even een lekker 
biertje drinken. Thieme, wat een feest om jou te kennen en met jou de acade-
mische wereld uit te pluizen en onder handen te nemen, dankjewel dat je mijn 
paranimf wil zijn. 

Lieve Rosalie, als je niet mijn zus was geweest had ik je gekozen. Je viert het 
hardst met me mee bij de successen, en je staat er als het moeilijk is. Ik ben zo 
trots op wie je bent en vind het geweldig dat je mijn paranimf wil zijn. Lieve papa 
en mama, jullie zijn mijn grootste voorbeelden en de liefste mensen van de wereld. 
Wiljery en Alex, jullie zijn echte doorzetters, ik ben trots dat ik jullie zus mag zijn. 
Luud en Ans, lieve schoonouders, bedankt voor de mooie belevenissen en reizen, 
maar bovenal jullie steun en liefde.

Liefste Niels, wat een onvoorstelbaar geluk dat wij al zo lang samen mogen zijn.  
Bij jou weet ik dat alles goed is zoals het is.
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Curriculum vitae
Born in 1988, my parents raised me in the small village of Nuenen with my sister, 
foster sister, and foster brother. Against the background of growing up with foster 
care, it was not surprising that I started studying Pedagogical Sciences in 2006. 
After four years, I was working as behavior expert at a facility for people with mul-
tiple disabilities. However, it wasn’t long before I had to conclude that four years of 
studying had been way too short. So I took a holiday in Spain, left my wings behind 
me, and decided to study philosophy. During this time, I took a student assistant 
job as writing tutor and started tutoring ethics for social sciences. The combina-
tion of philosophy, education and social sciences was something I was gladly able 
to hold on to when I started as junior teacher of ethics at Eindhoven University 
of Technology and in the innovative learning communities at the faculty of Social 
Sciences in Groningen. 
That is when the current project crossed my path. I was lucky to be involved in 
many parts of the medical curriculum, working together with different depart-
ments and have the ability to explore an education innovation with researchers, 
teachers and students. Next to the research projects, I helped initiate a program 
for work-life balance improvement for my department, was part of the PhD council 
and helped start discussions about safe learning environments. While finishing 
this thesis, I found my next great challenge as teacher trainer at the Radboud 
Techers’ Academy, located at the top floor of the Erasmusbuilding, symbolically 
showing that I have reached the top of the Ivory tower. Luckily, I haven’t discovered 
anything ivory yet as almost everything is made of glass.
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PhD portfolio

Courses, workshops EC Points

Introduction day Radboudumc
Graduate School specific introductory course
BROK course
Analyzing in R 
Structural Equation Modelling
Scientific Integrity course
Advanced Academic Writing
Introductie Nijmeegse curricula
Mindfulness-Based Stress Reduction
Presentation skills
Organisatieontwikkeling en gedragsverandering
Loopbaanmanagement voor promovendi

0.5
1.0
1.5
3.0
3.0
1.0
1.5
0.5
1.0
1.5
6.0
1.0

Seminars & lectures EC Points

Radboud Research Rounds
Colloquia HEV (Health Evidence)
Research group Health Academy

0.3
3.0
3.0

(Inter)national symposia & congresses EC Points

Radboud Frontiers 2016
HTA-integrate 2016
Radboud Science Days 2016
NVMO 2017 & 2018
PhD retreat (organizing committee) 2017
NVMO promovendidag (incl talk) 2017
CaRe days (incl talk) 2017 & 2018
AMEE (incl poster) 2017 & 2018
PhD retreat (organizing committee; incl talk) 2018
NVMO promovendidag (organizing committee) 2018
Onderwijs Research Dagen (incl talk) 2018
Philosophy of Education Society Great Britain (incl poster) 2019

1.0
0.5
0.5
1.0
1.0
0.5
1.5
2.0
1.0
1.0
0.5
1.0

Teaching EC Points

Workshops Innovationproject 2016, 2017, 2018
Supervision A&O psychology master student 2017
Learning community on collaboration 2017
Qualitative research methods 2017
Philosophy of qualitative research methods 2018
Consultancy 2018

0.6
1.0
0.3
1.0
1.0
3.0

Other EC Points

PR RIHS PhD council 2016
Secretary RIHS PhD council 2017

1.0
1.0

Total EC points 48.2
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Data management statement
The studies in this thesis were conducted in accordance with the principles of the 
Declaration of Helsinki. The education management team of the Radboudumc 
as well as the ethical review board of the Netherlands Association of Medical 
Education have reviewed and approved the studies presented in this thesis. 
Participation in the research projects was voluntary and written informed consent 
was obtained from all students and other participants included in the studies. 
The observations and interviews in Chapter 3, 4 and 5 were recorded using a 
voice recorder. The audio files have been stored at Radboudumc department 
server and after storage, the files have immediately been deleted from the voice 
recorder.  Data were made anonymous by replacing names by ‘R’ for respondent 
or ‘X’ for other names and in case of multiple respondents ‘R1’-‘Rn’. The tran-
scripts have been imported in Atlas.ti. The program is stored and backed-up at the 
local Radboudumc server.  

Data of the projects, transcripts, analyses and code scripts are stored on the 
Radboudumc department server: H:\HEV\HTA\PhD project ‘Making Self-
directed learning work’. The quantitative data sets, analyses and scripts of 
Chapter 2 are also stored in the Digital Research Environment. Both servers have 
an automatic daily back-up. The data will be saved for 15 years after termination 
of the study (July 1st, 2019). The datasets analyzed in these studies are available 
from the corresponding author on reasonable request.






