Medical Education - Original Article Open Access

Impact of Blended L ear ning on Academic Achievement and Salf-Assessed Confidence:
Evidence from Postgraduate Family Medicine in Pakistan
Kiran Abdul Sattar, Abida Munir Badini

ABSTRACT

Objective: To evaluate the impact of a one-year blended learning program on academic achievement and self-assessed
confidence among postgraduate Family Medicine students in Pakistan.

Study design and setting: A retrospective analysis conducted at a public sector Pakistani university.

M ethodology: Data from 20 students who completed a six-module Family Medicine certificate program (2022—2024) were
analyzed. Each module included a 15-item multiple-choice pre- and post-test and a self-assessment of confidence level
using athree-point scale. The Wilcoxon Signed Rank Test compared pre- and post-test scores, while frequency distributions
examined changes in self-assessed confidence.

Results: Mean test scores increased significantly from 8.1 + 3.2 to 11.3 + 3.8 (p<0.001). Self-assessed confidence levels
rose markedly: the proportion of students reporting comfort increased from an average of 16% pre-module to 54% post-
module, while discomfort decreased from 12% to 2%. |mprovements were consistent across most modules, though Module
2 showed a smaller, non-significant gain.

Conclusions: Blended learning significantly enhances academic performance and self-assessed confidence in postgraduate
Family Medicine education. These parallel improvements suggest the approach effectively bridges theoretical knowledge
and professional confidence, supporting its adoption in specialized medical training programs. The findings underscore
blended learning’s potential to address both cognitive and affective learning domains simultaneously.
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INTRODUCTION physical class. On the other hand, asynchronous sessions

Educational institutions use a variety of teaching methods ~ d0 not require all students to be present simultaneously and
depending on their specific circumstances, including ~ Communication can occur a different times, such asthrough
traditional and online methods. Traditional methods, like ~ discussion boards and recorded sessions.” Blended learning
lectures and text books, are very commonly used inmany ~ conceptuaizeslearning as an ongoing process than asingle
colleges and universities. However, online methods, such ~ ime event thus motivates students to learn and be engaged

as virtual classrooms and interactive videos, are becoming  €ven outside the classroom.” Learners get the benefit of
progressively prevalent due to their flexibility and increased flexibility which allows them to access the internet

accessibility.* Blended learning includes combination of ~ and work on the course material whenever and wherever
online learning and face-to-face learning.2® Onlineleaning ~ they prefer.” Blended learning is innovative because it
includes synchronous and asynchronous components. combines the strengths of both traditional face to face
Synchronous sessions contain real-time communication  (€aching and latest online modes which creates a dynamic
where all learners are present at the same time, such asin and compliant learning environment. It resultsin active and
alive video conference or chat. This permits for feedback ~ More personalized learning active |earming by encouraging

and interaction among participants at the same time like a students to engage with course content through a variety of
interactive formats, such as live discussions, assignments,
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and digital simulations, rather than passively receiving
information thereby enhancing student engagement which
helps them become independent learners and promotes
autonomous learning.®® Self-assessment is a process of
formative assessment during which students reflect on and
evaluate the quality of their work and learning, and identify
strengths and weaknesses in their work and revise
accordingly.**° Research has shown that self-assessment is
avaluable component of the learning process, as it enables
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learners to recognize their current level of understanding
and identify areas that require further improvement. This
reflective awarenessfostersintring c motivation and facilitates
deeper, ongoing learning by helping students focus on their
individual educational needs and set specific goals for
improvement. By taking ownership of their learning through
self-assessment, students become more engaged and
empowered in their academic journey. Additionally, self-
assessment lets teachers to better modify their coaching to
meet the unique needs of each student, ultimately leading
to more successful learning outcomes.***? Postgraduate
Family Medicine training requires the integration of
theoretical knowledge, practical skills, and professional
confidence to deliver comprehensive, patient-centered care.
Recent systematic reviews have confirmed that blended
learning can significantly enhance knowledge acquisition,
skill performance, and learner engagement compared to
traditional teaching methods.™ * In Pakistan, this approach
has been shown to address barriers related to time, location,
and faculty availability, while maintaining educational
quality.’>*® Despite these advantages, Family Medicine as
a discipline in Pakistan remains underdevel oped, with a
shortage of structured training programs and qualified family
physicians. Geographic constraints and heavy clinical
workloads further limit opportunities for interactive, learner-
centered teaching.15 Hence, this study intended to evaluate
the impact of a one-year blended learning program on
academic achievement and self-assessed confidence among
postgraduate Family Medicine students in Pakistan. By
investigating dual results across six distinctive modules, this
study provides broad insights into the effectiveness of
blended learning approach in postgraduate medica education.
The significance of blended approach liesin its potential to
strengthen the Family Medicine workforce by producing
graduates who are not only knowledgeable but also confident
in applying their skillsin real-world primary care settings.
METHODOLOGY

After ethical approval from the University’s Ethical Review
Committee (JSMU/IRB/2024/890), this retrospective study
was conducted from March to April 2025. A pre-existing
data of 20 participants were drawn from postgraduate Family
Medicine students who were formaly enrolled in the blended
certificate program between 2022 and 2024. Only those who
successfully completed all six modules and had both pre-
and post-test scores, dong with self-assessment data available
in the learning management system, were included in the
analysis. Students who did not complete the program
requirements or had missing assessment data were excluded
from thefina dataset. The programisdivided in six modules
of equal duration. The six modules covered core topicsin
Family Medicine progressing from foundational concepts
to more specialized areas of practice. The online components
were delivered through a learning management system
(MOODLE) and included asynchronous activities like

recorded lectures, discussion forums, supplementary reading
materials and synchronous sessions were conducted via
zoom once weekly. Students could access online materials
at their convenience throughout the duration of program. In
this study, two primary outcome variables were assessed:
academic achievement and self-assessed confidence.
Academic achievement was measured through module-
specific formative assessments consisting of 15 multiple-
choice questions (M CQs) developed by subject experts and
validated for content relevance and clarity. A test blueprint
was developed to ensure alignment of items with module
learning outcomes and cognitive levels. Reliability was
assessed using Cronbach’s alpha for each module, and item
analysis (difficulty and discrimination indices) was conducted
to evauate question quality. Each student completed a pre-
test prior to the start of a module and a post-test upon its
completion. Scores were recorded as the number of correct
responses out of 15, with higher scores reflecting greater
knowledge acquisition. Self-assessed confidence was
measured using a structured three-point Likert-type scale
administered before and after each module. Students rated
their comfort level with the module content as* comfortable,”
“moderately comfortable,” or “uncomfortable.” These
responses were coded as A, B, and C respectively, and
analyzed as categorical datato capture shiftsin perceived
confidence. Data of students with complete pre/post test
scores and pre/post self-assessed form with comfort level
was extracted from learning management system and entered
in spss version 24. Since the data did not follow a hormal
distribution, non-parametric tests were employed. The
Wilcoxon Signed Rank Test was used to compare pre-test
and post-test scores for each module and overall. For self-
assessment data, frequency distributions and percentages
were calculated to determine shiftsin comfort levels before
and after each module. Statistical significance was set at p
< 0.05.

RESULTS

A total of 20 postgraduate students were included in the
analysis. Blueprinting confirmed that all items mapped
appropriately to intended outcomes and cognitive levels.
Cronbach’s alpha values ranged from 0.72 to 0.88 across
modules, indicating acceptable to good reliability. Item
analysis showed that most items had difficulty indices
between 0.35 and 0.75 and discrimination indices above
0.20, supporting the overall quality of the assessments. The
mean pre-test score across all modules was 8.1 + 3.2 which
increased to 11.29 + 3.76 in the post-test. Thisimprovement
was statistically significant (p < 0.001). Module wise
improvement from pretest to post test for all modulesis
shown in Table 1. In terms of self-assessed confidence,
Figure 1 shows a comparison of postgraduate students'
comfort level prior to and subsequent to the completion of
each of the six modules in a blended one-year Family
Medicine program. In all modules, an observable trend is
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theincreased proportion of studentswho evaluated themselves
as comfortable (A) upon completion of the modules. For
example, during Module 1, the rate of students feeling at
ease improved from 24.8% pre-module to 57.69% post-
module. This same pattern exists among other modules—
Module 2 rose from 14.7% to 58.25%, Module 3 from 15.3%
to 54.27%, Module 4 from 10.3% to 49.17%, Module 5
from 10.0% to 56.88%, and Module 6 from 14.5% to 54.12%.

On the other hand, the percentage of students who graded
themselves as not comfortable (C) fell enormoudly after the
module. It fell from 14.6% to 1.54% in Module 1, and in
some modules (3 and 5), it was 0%. The declining pattern
indicates that the program improved students' self-assessed
confidence. The proportion of students who were moderately
comfortable (B) decreased or had arelatively stable trend,
which suggests that most students moved away from
uncertainty towards being more confident after instruction

Table 2 shows the outcome of the Wilcoxon Signed Rank
Test on the paired pre and post formative assessment scores
of postgraduate students in a blended Family Medicine
program. The non-parametric test was employed to determine
the significance of differencesin students' performance prior
to and following each module. Thefindingsrevea agenera
trend of improvement in all modules, with the proportion
of positive ranks (representing score increases) significantly
greater than negative ranks (representing decreases).

DISCUSSION

Our findings demonstrate significant improvementsin both
academic achievement and self-assessed confidence levels
among postgraduate Family Medicine students who

learning in health education.” Their analysis of 56 studies
with 9,943 participants showed a standardized mean
difference of 1.07 (95% Cl 0.85to 1.28) in favor of blended
learning, which supports our findings of significant
improvementsin formative assessment scores. The notable
increase in self-assessed comfort levels across all modules,
with the percentage of students feeling comfortable rising
substantially (e.g., from 24.8% to 57.69% in Module 1),
reflects the positive impact of the blended learning approach
on students' perceived confidence. This aligns with recent
research which found that studentsin a blended learning
medical nutrition course demonstrated significantly higher
self-efficacy, particularly in organizing study plans,
participating in interactive learning activities, and applying
course knowledge compared to those in atraditional learning
environment.®® Our study found significant improvements
in formative assessment scores across most modules, with
the overall mean score increasing from 8.1 + 3.2 to 11.29
+ 3.76 (p<0.001). A recent research comparing blended
learning to traditional on-siteinstruction in medical genetics
education found that blended learning led to higher overall
final grades and better exam scores.”® A notable finding in
our study is the parallel improvement in both academic
achievement and self-assessed confidence levels. This
relationship suggests that as students gain knowledge and
skills through blended learning, their confidence in their
abilities also increases which is supported by evidence that
self-assessment promotes metacognitive awareness and

Table 2: Ranks of Wilcoxon Signed Rank Test of Pre and Post
Score

participated in the blended learning program. These results Module N

align with existing evidence in the literature that supports Negative Ranks | 14

the efficacy of blended learning approaches in medical Overal | Post- Pre | Positive Ranks | 94

education. A systematic review and meta-analysis by Liu et Ties 11

al. found that blended learning consistently demonstrated Negative Ranks | 1

better effects on knowledge outcomes compared to traditional Module 1 | Post - Pre [ Positive Ranks | 17

Table 1: Paired Statistics of Pre and Post Score Ties 1

Module N Mean+ SD | Minimum | Maximum | P-Value Negative Ranks | 3

Overall | Pre |120| 81432 0 15 <0.001 Module 2 | Post - Pre | positive Ranks | 15

Post| 119 |11.29 + 3.758 0 15 Ties 2

Module1 |Pre | 20 | 6.7+2473 3 14 | o001 Negative Ranks | 2

Post| 19 |[11.05+2.198 8 15 Module 3 | Post - Pre | Positive Ranks | 17

Module2 | Pre [ 20 575+1.97 0 10 0.10 Ties 1

Post| 20 7.75+3.16 0 10 Negative Ranks | 3

Module3 | Pre | 20 | 89+2337 5 15 | o001 Module 4 | Post - Pre | Positive Ranks | 14

Post| 20 |[13.25+2.673 7 15 Ties 3

Modulea | Pre | 20 | 81543265 3 15 0.001 Negative Ranks | 2

Post| 20 |(11.25+ 2447 6 14 Module 5 | Post - Pre | Positive Ranks | 16

Modules | Pre [ 20 | 10.2+3.002 4 15 0013 Ties 2

Post| 20 | 12.6 +£3.589 0 15 Negative Ranks | 3

Modules | Pre | 20 | 89+3892 0 15 0.018 Module 6 | Post - Pre [ Positive Ranks | 15

Post| 20 |[11.85+5.264 0 15 Ties 2
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Figure 1: Pre and post self-assessment in al 6 Modules
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hel ps students recognize their strengths and areas needing
improvement. The significant improvement in self-assessed
comfort levels across all modulesin our study suggests that
blended learning not only enhances knowledge acquisition
but al so builds confidence in applying that knowledge. The
concept of self-assessment as a valuable component of the
learning process is supported by research showing that
reflective awareness fostersintring c motivation and facilitates
deeper, ongoing learning.** 2° Our findings add to this
literature by demonstrating a concurrent improvement in
both academic achievement and self-assessed confidence
in a postgraduate medical education context. At the same
time, our results highlight variability across modules. While
most modules showed significant improvements in both
self-assessed confidence and formative assessment scores,
Module 2 demonstrated a smaller, non-statistically significant
increase in scores (from 5.75 + 1.97 to 7.75 £ 3.16, p =
0.10). Thisvariation suggeststhat the effectiveness of blended
learning may depend on the specific content, complexity,
or design of individual modules.?*? The differences in
modul e effectiveness highlight the importance of continuous
evaluation and refinement of blended learning curricula. As
Dias and Diniz suggest, enhanced |learning management
systems for blended learning should incorporate distinct
learner profiles and adaptabl e approaches to accommodate
different learning needs and content types.® Our findings
indicate that the blended learning format may foster the
development of self-directed learning skills among
postgraduate medical students. The decrease in students
reporting discomfort with content (e.g., from 14.6%to 1.54%
in Module 1) suggests that students enhanced their learning
more effectively.’ The success of this blended learning
approach has significant implications for medical education
in resource-limited settings like Pakistan. A recent study on
family physician graduates of blended-learning coursesin
India found that this model creates an important pathway
for doctors, especially women, to pursue higher education
with flexibility.” In our study context, the public university
in Karachi was able to deliver effective postgraduate
education to family medicine students through a blended
approach that may have overcome barriers related to time,
location, and resources.

Thisstudy has severa limitationsthat must be acknowledged.

Firgt, the absence of acontrol group prevents us from making
direct comparisons between blended learning and traditional
or online-only methods. Our conclusions are therefore limited
to within group improvements and cannot establish the
superiority of blended learning. Second, the study relied on
module level pre and posttests categorized as formative
assessments, designed to provide feedback on progress rather
than to serve as summative evaluations of long-term retention.
Third, participant demographic data such as age, gender,
and prior academic performance were not collected, restricting
the generdizability of thefindings. Fourth, the self-assessment
tool used to measure confidence was a simple three-point
scale and was not formally validated, which limits the
reliability of conclusionsregarding confidencelevels. Finaly,
the small sample size and retrospective design further limit
the strength of the conclusions. Future research should
address these gaps by incorporating larger, prospective
cohorts, validated assessment tools, demographic profiling,
and comparative control groups. Mixed-method approaches,
including qualitative feedback, may also provide deeper
insightsinto learner experiences and the mechanismsdriving
variability across modules.

LIMITATION

Thisstudy has severa limitations that must be acknowledged.
Firgt, the absence of acontrol group prevents us from making
direct comparisons between blended learning and traditional
or online-only methods. Our conclusions are therefore limited
to within group improvements and cannot establish the
superiority of blended learning. Second, the study relied on
module level pre and posttests categorized as formative
assessments, designed to provide feedback on progress rather
than to serve as summative evaluations of long-term retention.
Third, participant demographic data such as age, gender,
and prior academic performance were not collected, restricting
the generdizability of thefindings. Fourth, the self-assessment
tool used to measure confidence was a simple three-point
scale and was not formally validated, which limits the
reliability of conclusionsregarding confidencelevels. Finaly,
the small sample size and retrospective design further limit
the strength of the conclusions. Future research should
address these gaps by incorporating larger, prospective
cohorts, validated assessment tools, demographic profiling,
and comparative control groups. Mixed-method approaches,
including qualitative feedback, may also provide deeper
insightsinto learner experiences and the mechanismsdriving
variability across modules.

CONCLUSION

This study found that a one-year blended learning program
in Family Medicine was associated with significant
improvements in both academic achievement and self-
assessed confidence among postgraduate students. These
within group gains suggest that blended learning can
positively influence knowledge acquisition and learner
confidence in this context. However, given the absence of
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acomparative control group, small sample size, and reliance
on formative assessments, the findings should be interpreted
with caution. While our results are consistent with
international evidence supporting blended learning in medical
education, they cannot establish superiority over traditional
or online-only approaches. Future research using larger
cohorts, validated assessment tools, and controlled study
designsis needed to confirm these preliminary findings and
to explore how blended learning can be optimized for
postgraduate Family Medicine training, particularly in
resource-limited settings.
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