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Abstract
Objective: To assess whether problem-based learning enhances students’ perception of their active learning and critical
thinking skills with time, and to validate the self-assessment scale regarding active learning and critical thinking in the local
context.
Method: The exploratory study was conducted at the Bahria University Dental College, Karachi, from February to September
2020, and comprised dental undergraduates in their first and second years of the academic programme. Data was collected
using the self-assessment scale on active learning and critical thinking questionnaire which was administered twice after
problem-based learning tutorials. Data was analysed using SPSS 23.
Results: There was a significant diﬀerence in the mean questionnaire scores of modules 1 and 3 of the first-year batch and
modules 4 and 6 of the second-year batch (p=0.001). Cronbach’s alpha value was 0.735 in the first-year cohort and 0.802 in
the second-year cohort.
Conclusion: Dental students’ perception of active learning and critical thinking increased with time using problem-based
learning as the tool. The self-assessment scale on active learning and critical thinking was also found validated in the local
context.
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Introduction
Acquisition of knowledge and skills are the important
domains for students to direct their learning process. Selfassessment of students’ knowledge and skills is one way to
assess students’ overall learning in any educational
intervention. Self-assessment helps learners to investigate
their strengths and weaknesses in learning.1,2 It is a process
to compare students’ performance with previous
performances, others’ performances, or with specific
standards developed for a learning strategy to achieve the
learning outcomes.3 As such, through self-assessment,
students can monitor their progress in achieving the goals
of a learning process.
Problem-based learning (PBL) is one of the instructional
designs having a student-centred approach. It is often
employed for achieving the goals of dental education
through pedagogic theories of constructivism to promote
self-directed learning (SDL).4 It is known to enhance
learners’ active learning (AL) and critical thinking (CT)
abilities, along with sharpening other skills, like
professionalism, communication and time management.5
These skills help the students in their professional
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endeavours during the training period and their practical
work.6
Self-assessment is a vital part of the PBL process for
eﬀective monitoring of students’ learning, thus enabling
them to monitor their knowledge and skills acquired
during the process.7 Therefore, to maximise PBL benefits,
students need to develop self-assessment competencies
for continuously monitoring their progress.8,9 The
competencies can be monitored by using self-assessment
tools or exercises that enable the students to evaluate their
progress and assess their weaknesses and strengths during
the learning process.
The self-assessment scale on active learning and critical
thinking (SSACT) is a validated tool used for monitoring the
process of self-assessment. It is explicitly designed to assess
students’ progress during PBL. Self-regulatory processes,
like goal-setting by inquiry-based learning, rating of
learning strategies, evaluation of learning through
feedback and using self-assessment scales, have been
suggested to minimise the negative impact on PBL.9,10 PBL
feasibility may also get jeopardised if the primary aims of
enhancing students’ AL and CT skills are not achieved
during this resource-intensive process.
Higher educational institutions in Pakistan encourage
student-centred learning in which learners take ownership
of their learning for professional and personal
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development.1 Dental curricula in several institutions were
revised to incorporate such an approach. Th Bahria
University Dental College (BUDC) in Karachi introduced PBL
as a complete transformation of learning strategy in 2018.11
However, since its inception, the process has not been
evaluated for achieving the goals. Literature suggests PBL
can show “signs of erosions” that may negatively impact the
learning of students.12-14 Therefore, the process needs to
be monitored at BUMDC. The current study was planned to
assess whether PBL enhanced students’ perception of their
AL and CT skills with time, and to validate the SSACT for the
Pakistani context.

Subjects and Methods
The exploratory study was conducted at the BUDC, Karachi,
from February to September 2020. After approval from the
institutional ethics review committee, the sample size was
calculated sample using OpenEpi calculator.15 The sample
was raised using non-probability convenience sample
technique. Included participants were the first and second
year undergrduates of bachelor of dental surgery (BDS) and
attended both face to face sessions of PBL. Participants
attended only one session of PBL and was repaeter were
excluded. The students were approached after a general
announcement was made in both cohorts of students.
Students were assured that their decision to participate or
not to participate would not aﬀect their academic results.
Those volunteered to participate were enrolled.
The permission to use the SSACT tool was obtained from
the developer1 in December 2018.

experts were asked to match all 14 questions of SSACT with
AL and CT. Content validity is highly recommended to find
the relevance of SSACT.19 A pilot study was conducted to
measure the reliability of SSCAT before data-collection. This
data was not used for the main study. The pilot study
included 15 undergraduate medical students. The result of
the pilot study revealed >80% score at each time. The
reliability of SSCAT was also measured for its use with the
study participants.
Data was analysed using SPSS 23. Kolmogorov-Smirnov
test was employed for checking data normality. Wilcoxon
signed-rank test was used to compare the mean score of
SSACT in diﬀerent modules. Cronbach’s alpha was used to
evaluate the validity of the SSACT questionnaire. Inferential
statistical analyses were performed with the significance
level set at p<0.05.

Results
Of the 100 students enrolled, 86(86%) completed the
study; 41(47.7%) from the first-year batch and 45(52.3%)
from the second-year batch. Overall, there were 19(22%)
males 67(78%) females with a mean age of 21±1.56 years.
SSACT scores were significantly increased in the third and
sixth modules compared to the first and fourth modules
(Table 1; Figure).
Cronbach’s alpha value was 0.735 in the first-year cohort
Table-1: Student’s perception of active learning (AL) and critical thinking (CT) skill
enhancement with time though problem-based learning (PBL).
Year

SSACT is the most suitable tool to assess the PBL and covers
the broader context of learning. It is most useful to enhance
the value of assessment among students and provides
continuous feedback.16 The SSACT is a self-administered
questionnaire filled by the students after PBL tutorials to
reflect on their performance. SSCAT was used for observing
students’ perceptions of their CT and AL skills.17
The SSCAT was used twice. First, it was used with the firstyear cohort after the third PBL session of modules (MOD) 1
and 3. Later, it was used with the second-year cohort after
the third PBL session of MOD 4 and 6.

First Year BDS (n=41)
Second Year BDS (n=45)

SSACT Score

Mean±SD

p-value*

MOD-1
MOD-3
MOD-4
MOD-6

62.26±8.46
87.53±4.78
61.15±6.74
83.04±5.53

0.001*
0.001*

*Wilcoxon Sign Rank Test; SSACT: Self-assessment scale on active learning and critical thinking;
BDS: Bachelor of dental surgery.

Self assessment of AL and CT (SSACT) scores increases with time

Student responses were recorded on a seven-point Likert
scale, ranging from 1 meaning “not very true of me” to 7
meaning “very true of me”.1 The seven-point scale provides
a better validity, reliability and discrimination power than
a scale with lesser points.18
Further, the validity and reliability of SSCAT in the current
setting was explored. Content validity of the questionnaire
was measured by taking the opinions from five medical
educators who had the experience of tutoring PBL. The
Vol. 72, No. 9, September 2022

Figure: Self-assessment of SSACT scores related to active learning (AL) and critical
thinking (CT) over time. (SSACT: Self-assessment scale on active learning and critical thinking.)
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Table-2: Reliability Analysis of SSACT questionnaire in Pakistani context.
Module

Cronbach’s
Alpha

Cronbach’s Alpha, based
on Standardised Items

Number
of Items

BDS Year I
BDS Year II

0.735
0.802

0.736
0.804

14
14

SSACT: Self-assessment scale on active learning and critical thinking, BDS: Bachelor of dental surgery.

and 0.802 in the second-year cohort (Table 2). AL ad CT
were found in 14 items of the final SSACT scale. AL
expressed in Item 5 as collaborative learning, and in items
1-4, 6 as SDL. The cognitive skills reflected in items 8, 9 and
13 were from the CT domain.

Discussion
The study focused on the importance of self-assessment
practices among dental undergraduates. The progress in
self-assessment skills is the desired outcome of a dental
undergraduate programme. Self-assessment/self-appraisal
is widely accepted, and is practised as a formative or
summative activity.20 It is usually performed after
laboratory work, preclinical projects, clinical skills,
laboratory practical examinations and procedures in dental
education. The current study supported the view that PBL
enhances students’ perception of AL and CT skills with
time.1 The SSACT score increased in the third and sixth
modules compared to the first and fourth modules,
respectively. There was limited evidence available in
literature regarding any systemic training of selfassessment among dental undergraduates. Mays and
Branch21 conducted a systematic review in 2016 to explore
the practice and self-assessment training in clinical and
preclinical dental education in the United States, and
reported a scarcity of self-assessment in undergraduate
years of dental education, including faculty development.
They suggested that institutions have to implement selfassessment training during undergraduate dental
education. According to the grading criteria, the practical
implications of self-assessment are to improve the students’
ability to self-appraise objectively and to assess their
progress.
Regular self-assessment by students has shown enhanced
learning. Al-Madi et al22 compared PBL with didactic
learning. They focused on the eﬀectiveness of PBL in a
hybrid dentistry programme of the anatomy of head and
neck course to enhance students’ knowledge and
confidence. There was significant improvement observed
in self-reported confidence and knowledge acquisition in
PBL versus didactic learning in the short term.22 Others
have also supported the view that regular self-assessment
enhances students’ SDL for productive thinking, studentcentred learning, reflective learning, process-oriented and
problem-solving skills.23

The current study showed that as the dental
undergraduates at BUMDC moved from the first to the third
module, and from the fourth to the sixth module, their
mean score of SSACT increased over time. The results
provide evidence for the eﬀectiveness of PBL in providing
students with confidence in the learning process. The
results are comparable to those of Al-Madi et al.22
The cognitive skills practised during PBL sessions are
analysing, questioning, generating hypothesis, and
organising ideas in item 8. The sense of responsibility of
learning regarding participation, questioning and
collaborative learning is assessed in item 9.16-24 Skill of
rephrasing is assessed in item 13, where students transfer
the understood information to the group in their own
words. Metacognitive skills are stimulated in PBL by
focussing on the problem; the thinking process is initiated
for problem-solving as an act of “think to think”, and
correlates it to the cognitive activity of the learner.25
The SSACT was developed and validated in medical
students of Indonesia in 2013-141 and the Asian population
has a similar culture. As part of its second objective, the
current study found Cronbach’s alpha to be 0.735 in the
first-year cohort and 0.802 in the second-year cohort.
Content validity and internal structure of SSACT was done
in 2014.1 Content validity was expressed by every domain,
such as constructing the definition, item development and
expert reviews.19
In terms of limitations, the study design could have been
further strengthened by having a control group not
exposed to the strategy. However, PBL is used in the
curriculum for all dental students at BUMDC to enhance
their learning. A control group formation in this scenario
would have been unethical, as it would have potentially
limited the learning opportunities for students in the
control group.
The unequal distribution of male and female dental
students can be a confounding variable and may reflect
selection bias. However, this selection is beyond the control
of the researchers.
Also, the study was done at a single centre and had
possible response bias as the primary investigator was a
faculty member.
Despite the limitations, the current study is probably the
first to investigate the self-assessment of AL and CT skills
acquired through PBL pedagogy in dental students of
Pakistan. Additionally, the study validated the SSACT tool
for utilisation in the present context.
Other variables, such as learning environment and
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academic performance, can be further studied in the local
context for enhancing the feasibility of the self-assessment
tool.

11.

Conclusion

12.

Dental students’ perception of AL and CT increased with
time using PBL. SSACT was found to be a validated selfassessment tool with the PBL strategy in the local setting.

13.
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