@4
)

Medical Science and Discovery
ISSN: 2148-6832

Review Article
Received 23-09-2021
Accepted 10-10-2021
Available Online: 13-10-2021
Published 30-10-2021

Distributed under
Creative Commons CC-BY-NC 4.0

OPEN ACCESS

Perceptions of medical faculty students: The effect of
problem-based learning on self-regulated learning
skills

Hayriye Dilek Akdogan'*, Serpil Velipasaoglu?, Berna Musal?

1 Medical-Social Unit, Adnan Menderes University, Aydin, TR
2 Dept of Medical Education, Medical Faculty, Dokuz Eylul University, Izmir, TR

* Corresponding Author: Hayriye Dilek Akdogan E-mail: drdilekakdogan@gmail.com

ABSTRACT

Objective: Self-regulated learning (SRL) is defined as the entirety of emotions, thoughts,
and behaviours that individuals display in order to achieve their goals during the
developmental period. Problem-based learning (PBL), used in medical education, is an
educational model based on complete and sufficient learning. The aim of the study was to
determine the perception of students from a medical faculty that applies the PBL
education model on their self-regulation abilities. Investigating whether there is a
difference in the students’ perception on their self-regulation abilities between the first
and third year of PBL education and examining if there is a difference in female and male
students regarding their perception on their self-regulation abilities are also among the
purposes.

Material and Methods: The 453 students participated in the study, 253 from the first-
year students and 200 from the third-year students. The “Self-Regulated Learning Skills
of Students“ scale was used in the study and the Cronbach’s alpha values were between
0.839-0.942.

Results: In the comparison of Self-Regulated Learning Abilities of Students Scale score
averages of first-year and third-year students, statistically significant high scores were
identified in third-year students compared to first-year students in 4 of the 23 parameters
in the scale.

Conclusion: Self-regulation of third-year students’ high scores in four parameters can be
considered to be related to PBL gains. When the Self-Regulated Learning Abilities of
Students Scale score averages were compared according to gender, statistically significant
high scores were found in 7 of the 23 parameters in females.

Keywords: Problem Based Learning, Self-regulated, Medical Education, Students’
Perception, Gender

INTRODUCTION

Motivation is one of the most important factors of being successful for students (1). When the
factors affecting motivation are examined, the limitations of traditional education and the
importance of the student having an effective and proactive role in the learning process stands
out (2). In education programs where the students are proactive, the individuals develop their
own learning strategies. These strategies establish the concept of self-regulated learning. The
concept of self-regulated learning is based on the principle of the individual learning how to
learn. Many studies have been conducted on the purpose and development process of self-
regulated learning (3-5). The concept of self-regulation was first brought up by important
education theoreticians such as William James, Lev Vygotsky and Jean Piaget (6). Self-
regulated learning is defined as “the entirety of emotions, thoughts and behaviours that
individuals display in order to achieve their goals during the developmental period” (5, 7).
Self-regulated learning is defined as a process where the learner is motivationally,
behaviourally and cognitively proactive in the learning process (8).

Self-regulated learning is considered as a necessary requirement of lifelong learning (9). Those
who learn with self-regulation have high motivation and can manage their own learning
processes. They regulate their own cognitive levels, motivations and behaviours in accordance
with their learning goals (4).
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They choose the best strategy to achieve their goals, manage
time well and can develop new strategies if necessary and
apply them during the process. In situations when they are
unsuccessful, they analyse the reasons and search for ways to
increase their success. They do not see obstacles resulting
from the education environment, instructor shortcomings,
lack of resources or other various reasons as obstacles for
their success and find ways to be successful. They believe in
cooperation and think that the right communication with
friends will increase their success (4, 10).

The instructor’s role in self-regulated learning is to help
students develop lifelong learning strategies, ensure that the
students participate in the learning environment, and guide
them in choosing the right goals. Instructors should ensure
that the students perform self-evaluations during the
evaluation process. They also perform the feedback and
grading processes together for the performance evaluation
(11, 12).

Problem Based Learning is a student-centered learning
method. PBL, used in medical training, is an educational
model that aspires to help students recognize the problems
they might encounter throughout their careers, comprehend
their importance and understand their emergence
mechanisms, develop their problem-solving abilities and
solve their problems. It is an educational model based on
complete and sufficient learning, applied with small groups
guided by an instructor (13). In PBL, a clinical problem or a
disease is discussed through a scenario and the goals
regarding the subject are identified. Student conduct research
using current resources in order to solve the problem and
share the information they acquired during their independent
studying with their peers in the education environment. They
discuss them and reach a conclusion. The purpose of PBL in
addition to the students acquiring problem solving abilities is
gaining self-regulation abilities, and accessing information,
inquiring and critical thinking, debating, communication
skills (13-16). During the PBL process, the students attain
self-learning awareness and learn how to learn (17). PBL has
learning outcomes such as the students having increased self-
learning abilities and learning motivation, problem solving
skills (14, 18-19).

PBL was first applied as an education model in 1969, in
McMaster University (20). In Turkey, it was first applied in
Dokuz Eylil University Medical Faculty (DEUMF) in 1997.
In DEUMEF’s curriculum, the PBL sessions are the core of
educational activities and the first three years of education is
carried out with PBL. The education program of the DEUMF
has been prepared according to cognitive and behavioural
perspectives. PBL sessions are aimed at structuring new
information on students’ previous knowledge and using their
knowledge in decision making, questioning and problem
solving activities. Students learn new things, concepts, use
their knowledge, and notice where to use them and better
understand, and improve their analysis, synthesis and problem
solving skills in PBL sessions. It is aimed to learn basic
concepts in medicine in first year, to learn normal structure,
function and behaviour in second year, to learn abnormal
structure, function and behaviour in third year. Unlike the
classical teacher-centered approach, the education program of
DEUMEF gained importance for them to learn how to use, to

Medical Science and Discovery, 2021; 8(10):594-600

assume their self-learning responsibilities and to realize their
learning needs (21).

Regularly receiving student opinions are quite important in
medical education program (22). This study was designed
with these purposes given below.

1 Determining the perception on self-regulation abilities of
students from a medical faculty that applies a PBL
education model,

2 Investigating if there is a difference in the students’
perception on their self-regulation abilities between the
first year of PBL education and at the end of the third year
of their education, the term right before clinical education,

3 Evaluating female and male students’ perceptions
regarding their self-regulation abilities and examining
differences if there are any.

MATERIAL and METHODS

The cross-sectional and analytical study was conducted
through a survey form given simultaneously at the end of the
2015-2016 academic year to students who completed the
DEUMF first-year and third-year programs. Within the scope
of the study, 68.8% (253 students) of the First-year students
and 62.9% (200 students) of the Third-year students were
reached. The total number of students was 453. The survey
form consisted of questions involving basic demographic
features, open-ended questions and scales that had their
validity and reliability studies conducted. The scale used in
the study was Self-Regulated Learning Abilities of Students
and the Cronbach’s alpha values were between 0.839-0.942
(23).

Descriptive statistics and the test of significance between two
means were used in the evaluation of the data. The research
data were analysed using the SPSS 15.0 statistics program.
The significance level for all statistical processes was
accepted as 0.05. The survey was rated using a 5-point Likert
scale. The score averages of the scales were evaluated as 1-2:
Low, 3: Moderate, 4-5: High.

Ethical Considerations

The study was approved by Dokuz Eylil University Non-
Interventional Research Ethics Committee, Turkey (2015/04-
21). Before the PBL sessions began, the researchers explained
that participation was voluntary and requested written,
informed consent, which the participants provided.

RESULTS

The mean age of the students in the research group was
18.9+0.85 for first-year students, and 21.15+1.30 for third-
year students. 44.2% of the research group female, 55.8%
male. The students’ average values in the Table were
evaluated as being between 3.07 and 4.03 out of 5. According
to the Table the highest scores were given to the parameters;
having the necessary skills for success, being open to new
ideas in their learning process, being responsible, deciding on
their own learning strategies, respectively. It was determined
that the lowest score was given to enjoyment of struggling
with difficulties during the learning process (Table 1). In the
comparison according to gender, it was found that the scores
of female students were statistically significantly higher than
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that of male students in terms of the parameters; being
responsible, having self-discipline, enjoyment from studying,
setting learning necessities and goals, planning the learning
process, marking important points while reading texts,
summarizing texts and asking for help when there is a
problem cannot be solved in the learning process. On the
other hand, it was determined that the scores of female
students were significantly low on the parameter enjoyment
of struggling with difficulties during the learning process
(Table 2).

In the comparison of Self-Regulated Learning Skills of
Students Scale score averages for the first-year and third-year
students, the scores of third-year students were determined to
be statistically significantly high compared to that of first-
year students in terms of the parameters; being responsible,
planning the learning process, marking important points while
reading texts, monitoring their own development regarding
their goals (Table 3).

Table 1. Distribution of Self-Regulated Learning Skills Scores for All Medical Students (n=453).

Parameters

Mean+SD

Personal expectation regarding academic success
Having necessary skills necessary for success
Being responsible

Having self-discipline

Enjoyment from studying

Setting learning necessities and goals
Planning the learning process

Prioritizing what they will study

Choosing the best method for learning
Deciding on their own learning strategies
Marking important points while reading texts
Repeating new information

Summarizing read texts

Using different learning sources

Having good time management while studying

Monitoring its own development in line with the goals
Enjoyment from obtaining information beyond their defined goals

Being open to new ideas in their learning processes

Willingness to take suggestions from others while learning

Enjoyment of struggling with difficulties during the learning process

Looking for possible solutions when a problem/difficulty is encountered

Asking for help when there is a problem they cannot solve in the learning process

Being able to determine their strength and weaknesses by evaluating their own performance

3.75+0.94
4.03+0.83
3.96+0.85
3.78+0.91
3.18+1.04
3.67+0.90
3.66+0.98
3.85+0.92
3.64+0.93
3.94+0.85
3.90+0.96
3.51+0.93
3.15+1.08
3.48+0.95
3.25+0.91
3.47+0.82
3.50+0.93
4.02+0.80
3.78+0.91
3.07+1.04
3.72+0.83
3.63+0.87
3.80+079

Table 2. Comparing the Students’ Self-Regulated Learning Skills Scores According to Gender

Parameters

Y
MeanzSS

Female

Mean#SS

Personal expectation regarding academic success 3.75+0.91 3.75+0.96 0.002 0.999
Having necessary skills necessary for success 3.98+0.75 4.07£0.89 1.160 0.247
Being responsible 4.09+0.78 3.86x0.89 2.882 0.004
Having self-discipline 3.89+0.82 3.68+0.97 2.580 0.010
Enjoyment from studying 3.32+0.95 3.06+1.09 2.584 0.010
Setting learning necessities and goals 3.76+£0.84 3.59+0.94 2.048 0.041
Planning the learning process 3.77+0.91 3.58+1.00 2.013 0.045
Prioritizing what they will study 3.91+0.88 3.79+0.95 1.281 0.201
Choosing the best method for learning 3.58+0.91 3.69+0.95 1.234 0.218
Deciding on their own learning strategies 3.88£0.83 3.98+0.87 1.251 0.211
Marking important points while reading texts 4.07£0.78 3.77+x1.06 3.388 0.001
Repeating new information 3.51+0.89 3.51+0.96 0.049 0.961
Summarizing read texts 3.32+0.99 3.01+1.12 3.078 0.002
Using different learning sources 3.47+0.87 3.49+1.01 0.339 0.735
Having good time management while studying 3.26+0.85 3.24+0.95 0.162 0.872
Monitoring its own development in line with the goals 3.47+0.72 3.47+0.88 0.018 0.986
Enjoyment from obtaining information beyond their defined goals 3.43+0.89 3.56+0.96 1.448 0.148
Being open to new ideas in their learning processes 3.96+0.75 4.07£0.85 1.534 0.126
Willingness to take suggestions from others while learning 3.77+0.87 3.78+0.94 0.117 0.907
Enjoyment of struggling with difficulties during the learning process 2.95+0.99 3.17£1.07 2.212 0.027
Looking for possible solutions when a problem/difficulty is encountered 3.68+0.77 3.74+0.86 0.858 0.391
Asking for help when there is a problem they cannot solve in the learning process 3.76+£0.81 3.53+0.91 2.745 0.006
Being able to determine their strength and weaknesses by evaluating their own performance 3.84+0.72 3.77+0.85 1.030 0.304
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Table 3. Comparing First-year and Third-year Students’ Self-Regulated Learning Skills Scores

Parameters

Personal expectation regarding academic success

Having necessary skills necessary for success

Being responsible

Having self-discipline

Enjoyment from studying

Setting learning necessities and goals

Planning the learning process

Prioritizing what they will study

Choosing the best method for learning

Deciding on their own learning strategies

Marking important points while reading texts

Repeating new information

Summarizing read texts

Using different learning sources

Having good time management while studying

Monitoring its own development in line with the goals
Enjoyment from obtaining information beyond their defined goals
Being open to new ideas in their learning processes
Willingness to take suggestions from others while learning

Enjoyment of struggling with difficulties during the learning process

Looking for possible solutions when a problem/difficulty is encountered

Asking for help when there is a problem they cannot solve in the learning process

Being able to determine their strength and weaknesses by evaluating their own performance

First-year Third-
year

Mean+SS  Mean+SS

3.71+0.96  3.79+0.91 0.814 0.416
3.99+0.86 4.08£0.79 1.006 0.315
3.87+0.85 4.09+0.83 2.761 0.006
3.71+0.92  3.85£0.90 1.609 0.108
3.19+1.03 3.16x1.05 0.252 0.801
3.59+0.92 3.76x0.86 1.941 0.053
3.55+1.04 3.81+0.84 2946 0.003
3.77+0.94 3.94+0.89 1.888 0.060
3.59+0.95 3.69+0.90 1.182 0.238
3.89+0.91 3.99+0.77 1.198 0.232
3.74+1.01 4.10+0.83 4.019 0.000
3.48+0.95 3.55+0.91 0.720 0.472
3.08+1.12 3.23+1.01 1.464 0.144
3.55+0.97 3.40+0.93 1.633 0.103
3.18+0.93 3.33+0.88 1.729 0.084
3.39+0.83 3.57+0.79 2.313 0.021
3.55+0.92 3.45+0.95 1.142 0.254
4.01+0.80 4.03x0.81 0.237 0.813
3.78+0.89 3.78£0.94 0.046 0.964
3.12#1.02 3.01£1.05 1.107 0.269
3.71+0.86  3.73+0.77 0.288 0.774
3.62+0.89 3.65+0.85 0.266 0.790
3.76+0.81 3.85+0.77 1173 0.242

DISCUSSION

When the self-regulated learning ability of all students who
participated in the study was evaluated, the average values
varied between 3.07 and 4.03 out of 5. The average values for
First-year students were between 3.08 and 4.01 out of 5 when
their Self-Regulated Learning Abilities of Students Scale was
examined. The average values of Third-year students varied
between 3.01 and 4.10 out of 5.

When the Self-Regulated Learning Abilities of Students Scale
score averages of tirst-year and third-year students were
compared, third-year students’ scores were found to be
statistically significantly higher compared to that of first-year
students in the parameters; marking important points while
reading texts, being responsible, planning the learning
process, monitoring their own development in accordance to
their goals. Furthermore, a significant development was
observed in the parameters; being responsible, planning the
learning process, monitoring their own development
regarding their goals as the term increased.

SRL includes the cognitive, metacognitive, behavioural,
motivational, and emotional/affective aspects of learning
(24). Learning strategies are divided into Cognitive-
Metacognitive sections; it includes elaboration, organization,
critical thinking and metacognitive self-regulation, and also
time and study environment management, resource
management, peer learning and motivation are included as
well (25).

Many medical educators think that attaining SRL abilities is
important for students to regulate their own knowledge (26,
27). According to Zimmerman, (28) SRL consists of “self-
regulated thoughts, emotions and behaviours of attaining
academic goals®.

Medical Science and Discovery, 2021; 8(10):594-600

Self-regulated skills enable an individual to set goals, plan,
use strategies, manage resources, monitor and evaluate
progress during various stages of the learning process (10).
SRL emphasizes the student’s autonomy and control of his or
her learning and behaviour (12).

In the literature, it is expressed that in PBL, the student knows
where to use information and determines their learning
autonomously, develops self-regulation and attains the
lifelong learning ability (10, 29). PBL learning outcomes
include, the students being willing to learn and taking
responsibility, providing self-regulated learning, gaining
understanding, comprehension, analysis and synthesis,
associating new and prior information, retention of the
knowledge, thinking, inquiring and problem solving abilities
in addition to attaining motivation, team  work,
communication skills and internalizing all of these outcomes
in a way they can use in their careers (14, 30-35). It is
especially important in PBL that the students gain confidence.
In this context, the students develop questioning skills, the
ability of thinking with various methods and expressing
emotions and thoughts. Furthermore, we can also see their
development in a social scale such as being a team, team
spirit, communication skills, being able to respect others’
opinions, empathy and leadership. In addition to all these
outcomes, they also develop their self-regulation abilities (36-
39). PBL allows students to be more proactive, responsible,
motivated, inquisitive and questioning in the learning process
(32).

PBL is at the center of the education program during the first
three years in the medical faculty when the study was
conducted. Although the design of our study did not allow for
the development of self-regulated learning abilities from first-
year to third-year to be directly attributed to PBL, the studies
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in the literature emphasize the relationship between these
developments and PBL.

In a study conducted in Hong Kong University Medical
Faculty, Downing K et al. (40) divided first-year students into
two groups and then applied PBL education to one group and
traditional education to the other group for a term. The
student group that was given traditional education consisted
of students who had higher university entrance scores. They
investigated self-regulation ability levels at the beginning and
at the end of one term. In the beginning phase, the traditional
education student group had higher scores, as expected.
However, they have found that students taking PBL education
had significantly higher self-regulation abilities, even though
their university entrance scores were lower, compared to the
other group in the evaluation at the end of one term.
Similarly, in a study conducted by Sungur S et al. (41), they
divided students of the department of biology teaching into
two groups and applied PBL to one group and traditional
education programs to the other group. It was found that
students who had PBL education had significantly high self-
regulation abilities. In a study conducted by Demiréren M et
al. (42) with students (n=257) from a medical faculty where
PBL was applied, they found that students used their SRL
skills and had beliefs about their ability to learn effectively in
the PBL context (42). The results of this study were
conducted with medical faculty third-year students and the
results of our study revealed similarities.

In a study conducted in a medical faculty applying four
different curriculums, Turan S et al. (2009) found that the
highest scores were in the medical faculties applying PBL in
terms of metacognitive awareness and self-regulated learning
skills (43). This study suggests that students who experience a
student-centered curriculum, such as PBL during their
medical education demonstrate improved metacognitive
awareness and self-regulated learning skills (43). According
to a study conducted by Matsuyama Y et al. (2019), a
contextual change towards student-centered learning
encourages SRL even in students who are strongly
accustomed to teacher-based learning. In a student-centered
context, students can refer to their future ‘self” models, create
their own learning models and start expressing themselves
and looking for various learning strategies (44).

In our study, it is believed that self-regulation ability might be
related to some parameters increasing over the years as it is
defined in the literature such as; having the necessary abilities
for success, being responsible, marking important points
while reading texts and being open to new ideas in the
learning process.

Another highlight of our study was the relationship of self-
regulated learning ability with gender. In our study, when the
Self-Regulated Learning Abilities of Students Scale score
averages were compared according to gender, it was
determined that female students’ scores were statistically
significantly higher compared to that of male students in the
parameters; being responsible, having self-discipline,
enjoyment from studying, setting learning necessities and
goals, planning the learning process, marking important
points while reading texts, summarizing read texts and asking
for help when there is a problem they cannot solve in the
learning process. On the other hand, scores of female students
were significantly low in the enjoyment of struggling with
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difficulties during the learning process parameter. In the
literature, the number of studies investigating the relationship
between self-regulated learning ability and gender is limited.
Demirdren et al. did not find a difference in self-regulated
learning abilities according to gender in a study they
conducted in a medical faculty in 2016 (45). Yicel O et al.
(2016) did not find a significant difference with respect to
gender in a study they conducted with Engineering Faculty
students where they investigated PBL self-regulation as well
(46). It has been noted that female students’ scores were high
in eight of the 23 parameters of the scale in our study whereas
the male students’ scores were high in the parameter of the
enjoyment of struggling with difficulties.

CONCLUSION

It was determined that self-regulated learning ability scores
were generally high in students. The highest scores were
given to the “having the necessary abilities for success’,
“being open to new ideas in the learning process’, “being
responsible’, “deciding on their own learning strategies’
parameters respectively whereas the lowest scores were given
to the “enjoyment of struggling with difficulties during the
learning process’.

When the self-regulated learning ability scores were
compared according to gender; female students’ scores were
higher compared to that of male students in the parameters of
“being responsible’, “having self-discipline’, “enjoyment
from studying’, “setting learning necessities and goals’,
“marking important points while reading texts’,
“summarizing read texts’ and “asking for help when there is a
problem they cannot solve in the learning process’; but were
lower in the parameter of “enjoyment of struggling with
difficulties during the learning process’.

When the self-regulated learning ability scores of first-year
and third-year students were compared; it was understood that
third-year students evaluated themselves more positively
compared to first-year students in the parameters, “being
responsible’, “planning the learning process’, “marking
important points while reading texts’, “monitoring their own
development in accordance with their goals’. As a conclusion,
it was found that the perceptions of students regarding their
self-regulated learning abilities were positive and their scores
were above moderate levels.
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