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Abstract
Background: Evidence-based medicine (EBM) requires clinicians to identify, appraise, and apply  
research evidence in clinical decision-making, making research literacy a foundational competency  
in undergraduate medical education. However, these skills are rarely explicitly taught in medical  
curricula, leaving students underprepared to engage with scientific literature.
Objective: To evaluate changes in self-perceived academic reading competence among second-year 
medical students following a structured abstract interpretation assignment embedded in a short, inten-
sive introductory epidemiology course.
Methods: A one-group pre–post design was employed with 105 second-year (preclinical) med-
ical students in a compulsory one-credit epidemiology course in Bangkok, Thailand. The pre- and  
post-course assessments were administered approximately one week apart. Each student was assigned 
a peer-reviewed article, required to interpret the title and abstract using the PICO framework, and 
deliver a structured presentation assessed by a standardized rubric. Students’ abstract interpretation 
performance was additionally assessed using the overall score from the faculty-assessed presentation 
rubric. A seven-item self-assessment instrument covering literature searching, article comprehension, 
summarization, critical analysis, and research confidence was administered before and after the 
course on a five-point Likert scale (maximum score = 35). Group differences were evaluated using  
independent-samples t-tests with Cohen’s d as the effect size.
Results: Internal consistency was high at both time points (pre: α = 0.894; post: α = 0.924). The mean 
score for the abstract interpretation presentation was 7.20 (SD = 0.30) out of 7.50 points. The pre-
course mean total score was 24.14 (SD = 3.92; 69.0% of maximum). Following the course, the mean 
increased to 30.70 (SD = 4.13), a gain of 6.55 points (27.1%), which was statistically significant (t(208) 
= 11.80, p < .001) with a large effect size (Cohen’s d = 1.63). All seven competency items improved 
significantly (p < .001), with Cohen’s d values ranging from 1.17 to 1.51.
Conclusion: A structured, individually accountable abstract-interpretation assignment embedded  
in a brief, intensive epidemiology course was associated with significant increases in students’ self- 
perceived academic reading competence. These findings support integration of focused research  
literacy activities into early undergraduate medical curricula as a practical strategy for building  
EBM foundations.

Keywords: Medical Education, Evidence-Based Medicine, Epidemiology, Self-Assessment

J Southeast Asian Med Res 2026: 10: e0305
https://doi.org/10.55374/jseamed.v10.305



2/7

JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCHe0305

Introduction
	 The principles of evidence-based medicine 
equip clinicians to identify, appraise, and inte-
grate research evidence into medical decision- 
making, making research literacy a foundational 
competency for clinical practice.(1) For under-
graduate medical students in particular, early  
engagement with the scientific literature has been 
shown to support the development of transfer-
able skills, including information retrieval and 
academic writing, that are essential for both  
evidence-based practice and research.(2) Despite 
this recognized importance, academic reading 
skills are rarely taught explicitly within medical 
curricula. Medical education programs have  
traditionally included only limited research 
skills training, with little dedicated instruction in  
reading, comprehending, or critically evaluating 
published research.(3)

	 Critical appraisal, the systematic evaluation 
of research evidence to judge its validity, impor-
tance, and applicability to clinical practice, rep-
resents one of the highest-order demands placed 
on medical readers.(4) Clinical practice is increas-
ingly dependent on the appropriate application 
of evidence-based medicine, and prospective 
medical professionals are expected to possess 
the skills to appraise research literature in order 
to make informed decisions for their patients.(5) 

Epidemiology, as the foundational science of 
population health, provides the scientific methods 
and conceptual framework for understanding  
disease patterns, causes, and their determinants.(6) 

Epidemiology courses at the undergraduate 
level offer students opportunities to build essen-
tial competencies, including critical thinking, 
quantitative literacy, and the ability to analyze 
public health information — skills that underpin 

evidence-based clinical practice and research 
throughout a student’s career.(7)

	 Evidence from intervention studies confirms 
that structured teaching can produce meaningful 
and measurable gains in students’ academic read-
ing and critical appraisal abilities. Interventions 
in undergraduate medical programs have resulted 
in significant improvements in knowledge of  
research design and evidence appraisal, with 
one synthesis reporting a mean knowledge gain 
of approximately 17% following instruction—a 
considerably larger effect than that observed at 
the residency level.(8) Critical appraisal skills 
training delivered through workshop-based and 
multimedia approaches has similarly been shown 
to enhance students’ ability to evaluate information 
critically, with the most positive effects observed 
in students’ knowledge of evidence-based prin-
ciples and self-confidence.(9) Self-assessment has 
emerged as a valuable adjunct within such pro-
grams, providing a structured means for students 
to recognize their own competence gaps and 
monitor their progress over time. Studies have 
found that prompting self-assessment in medical 
students increases their awareness of learning 
needs and supports self-regulated learning, 
thereby facilitating the development of reflective  
practice, which is essential for lifelong profes-
sional competence.(10)

	 The present study was conducted in a com-
pulsory introductory epidemiology course for 
second-year medical students in Bangkok, Thai-
land. However, less is known about whether a 
brief, structured, and individually accountable 
abstract-interpretation activity embedded in an 
intensive introductory epidemiology course can 
improve students’ perceived competence in  
engaging with academic literature. Therefore, 
this study was designed to evaluate changes in 
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second-year medical students’ self-perceived 
competence in searching, reading, summarizing, 
interpreting, and critically engaging with aca-
demic articles before and after participation in the 
course. In addition, students’ performance in the 
abstract interpretation presentation was assessed 
using a faculty-assessed presentation rubric.

Methods
Study design and setting
	 This study employed a one-group pre–post 
design to evaluate changes in students’ self-per-
ceived academic reading competence following 
participation in a one-credit introductory epi-
demiology course. The course is delivered over 
one intensive week comprising eight hours of 
didactic instruction, 17 hours of practical activ-
ities, and six hours of self-directed learning. It 
covers the epidemiological approach to disease 
and intervention, measurement of disease occur-
rence, measures of association, classification of 
epidemiological study designs, and control of 
communicable and non-communicable diseases. 
Teaching methods include interactive lectures, 
text-based discussions, research article-based 
discussions, and flipped-classroom activities,  
delivered across multiple sessions.

Participants
	 This study enrolled 105 second-year medical 
students in the course during the 2025 academic 
year. Enrolment in the course was compulsory, 
and all enrolled students completed both assess-
ments, yielding a 100% response rate at both 
time points. No exclusion criteria were applied.

Teaching process
	 The abstract interpretation activity was the 
key practical component examined in this study. 
It was part of the final session of the course and 
accounted for 7.5% of the overall course grade. 
Each student was individually assigned a peer- 
reviewed medical research article and required 
to read and interpret only the title and abstract.  
Students then prepared a six-slide presentation  
delivered the following day, covering: (1) analy-
sis of the article title using the PICO framework 
— Population, Intervention, Comparison, and 

Outcome(11), (2) background and significance, (3) 
interpretation of measures of disease occurrence, 
(4) interpretation of measures of association, (5) 
conclusions, and (6) citations formatted in both 
APA or Vancouver styles. Each presentation was 
limited to five minutes, followed by three min-
utes of questions. Performance was assessed 
using a structured rubric evaluating PICO eval-
uation, background, measures of disease occur-
rence and association, conclusions, referencing, 
and presentation skills, each rated on a four-point 
scale (0 = not mentioned, 1 = poor, 2 = fair, 3 = 
good, 4 = excellent).

Data collection
	 A seven-item self-assessment instrument  
was administered anonymously to all students 
via an online form immediately before the first 
session of the course (pre-assessment) and imme-
diately after the final session (post-assessment). 
The instrument assessed students’ self-perceived 
competence in academic article reading across 
seven domains: (1) searching for relevant articles, 
(2) understanding article structure, (3) reading 
and grasping key points from an abstract, (4) 
summarizing main content, (5) analyzing and 
interpreting study findings, (6) questioning and 
commenting critically on readings, and (7) con-
fidence in using academic articles for study or 
research. Each item was rated on a five-point 
Likert scale (1 = needs improvement, 2 = fair, 3 
= moderate, 4 = good, 5 = excellent), yielding a 
maximum possible total score of 35. The pre- and 
post-assessment forms were identical in content. 
In addition to the self-assessment instrument, 
faculty members assessed students’ performance 
in the abstract interpretation presentation using  
a standardized rubric. Each rubric item was scored 
on a five-level scale from 0 to 4 (0 = not mentioned, 
1 = poor, 2 = fair, 3 = good, and 4 = excellent). 
The raw rubric score was converted to a weight-
ed score out of 7.50 points, corresponding to the 
presentation component’s 7.5% contribution to 
the total course assessment. The weighted pre-
sentation score was analyzed descriptively as  
a performance-based outcome.
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Statistical analysis
	 Descriptive statistics, including mean, stan-
dard deviation, minimum, and maximum, were 
calculated for each self-assessment item and for 
the total score at both time points. The overall 
abstract interpretation presentation score was 
summarized descriptively. Internal consistency 
was assessed using Cronbach’s alpha for the  
pre- and post-assessment responses separately. 
Since the assessments were submitted anony-
mously and individual responses could not be 
matched across time points, group-level com-
parisons were performed using independent- 
samples t-tests to evaluate differences in item and 
total scores between the pre- and post-assessment 
groups. Effect size was calculated as Cohen’s d 
and interpreted using conventional thresholds 
(small ≥ 0.20, medium ≥ 0.50, large ≥ 0.80). All 
analyses were conducted using R (version 4.4.0; 
R Foundation for Statistical Computing, Vienna, 
Austria)(12), with the psych package(13) used for 
reliability analysis and the effsize package(14)  
for effect size estimation. Statistical significance 
was set at p < 0.05.

Ethical considerations
	 This study was reviewed and approved by 
the Institutional Review Board, Royal Thai 
Army Medical Department (approval number 
M054h/68_Exp; approved  December 30, 2025). 
All procedures were conducted in accordance 
with the Declaration of Helsinki. As the study 
used anonymous self-assessment data collected 
as part of routine educational evaluation,  
individual informed consent was not required. 
All data were de-identified at the point of  
collection, and participation did not affect  
students’ academic standing or course grades.

Results
Instrument reliability
	 Internal consistency was acceptable at both 
time points. Cronbach’s alpha was 0.894 for the 
pre-course assessment and 0.924 for the post-
course assessment, indicating that the seven items 
formed a reliable scale on both occasions. The 
mean score for the abstract interpretation presen-
tation was 7.20 (SD = 0.30) out of 7.50 points, 

corresponding to 96.0% of the maximum avail-
able marks. The narrow standard deviation indi-
cates that students across the cohort performed 
the abstract interpretation task to a consistently 
high standard.

Pre-course self-assessment
	 Pre-course total scores ranged from 12 to 35 
out of a possible 35, with a mean of 24.14 (SD = 
3.92), representing 69.0% of the maximum. Only 
two students (1.9%) achieved the maximum total 
score of 35. Because this study used anonymized 
secondary educational data collected under the 
approved ethical protocol, individual pre- and 
post-assessment responses could not be linked. 
Therefore, it was not possible to determine 
whether these two students retained the max-
imum score in the post-course assessment. At 
the item level, mean scores ranged from 3.34 to 
3.63 across the seven competency domains. The  
lowest-rated item was Item 6 (questioning and 
commenting critically on readings; Mean = 3.34, 
SD = 0.76), and the highest was Item 2 (under-
standing the structure of an academic article;  
Mean = 3.63, SD = 0.68). Full item-level  
descriptive statistics are presented in Table 1.

Post-course self-assessment
	 Following the course, total scores ranged 
from 21 to 35, with a mean of 30.70 (SD = 4.13), 
representing 87.7% of the maximum score. Thir-
ty-five students (33.3%) achieved the maximum 
total score of 35. Item-level means increased 
across all seven domains, ranging from 4.27 to 
4.60. Item 6 remained the lowest-rated domain 
(Mean = 4.27, SD = 0.82), while Item 2 remained 
the highest (Mean = 4.60, SD = 0.60).

Comparison of pre- and post-course scores
	 The mean total score increased by 6.55 points 
following the course, representing a relative  
gain of 27.1% over the pre-course mean. This 
difference was statistically significant (t(208) = 
11.80, p < .001, Cohen’s d = 1.63), indicating a 
large effect. All seven items showed statistically 
significant improvement (p < .001), with Cohen’s  
d  values  ranging  from 1.17 (Item 6) to 1.51 (Item 2), 
all exceeding the threshold for a large effect. 
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Table 1. Pre- and post-course self-assessment scores for each competency item (n = 105 per group)

Item Competency Pre- 
M (SD)

Post- 
M (SD) Δ t Cohen’s d

1 Searching for relevant articles 3.57 (0.65) 4.49 (0.65) +0.91 10.19 1.41
2 Understanding article structure 3.63 (0.68) 4.60 (0.60) +0.97 10.88 1.51
3 Reading and grasping abstracts 3.49 (0.72) 4.43 (0.68) +0.94 9.68 1.34
4 Summarizing main content 3.41 (0.77) 4.41 (0.70) +1.00 9.84 1.36
5 Analyzing and interpreting findings 3.37 (0.68) 4.28 (0.75) +0.90 9.12 1.26

6 Questioning and commenting criti-
cally 3.34 (0.76) 4.27 (0.82) +0.92 8.46 1.17

7 Confidence using articles for study/
research 3.36 (0.75) 4.31 (0.74) +0.95 9.29 1.28

Total score 24.14 
(3.92)

30.70 
(4.13) +6.55 11.80 1.63

All comparisons p < .001. Scale: 1–5 per item; maximum total score = 35. Δ = mean difference (post minus pre).

The mean gain per item ranged from +0.90  
(Item 5, analyzing and interpreting study findings) 
to +1.00 (Item 4, summarizing main content). 
Table 1 summarizes item-level comparisons.

Discussion
	 This study demonstrated that participation 
in a one-week introductory epidemiology course  
incorporating an individual abstract interpretation 
assignment was associated with significant im-
provements in medical students’s self-perceived 
academic reading competence across all seven  
assessed domains. Mean total score increased 
from 24.14 to 30.70 out of 35, a gain of 6.55 points 
(27.1%), with a large overall effect size (Cohen’s 
d = 1.63). All item-level comparisons were sta-
tistically significant (p < .001), with effect sizes 
ranging from d = 1.17 to d = 1.51. These findings 
suggest that structured, individually accountable 
engagement with research literature, even within 
a short intensive unit, can produce meaningful 
gains in students’ self-perceived reading compe-
tence.
	 The effect sizes observed in this study  
considerably exceed benchmarks reported in  
the broader reading self-efficacy literature.  
A meta-analysis of reading self-efficacy inter-
ventions across student populations reported 
a pooled pre–post effect size of g = 0.36 (95% 
CI 0.16-0.57).(15) The substantially larger effects  
observed here may reflect the individually  

accountable nature of the assignment. Each student 
was personally assigned an article, prepared an 
individual presentation, and responded to ques-
tions, which demanded genuine engagement 
with the text rather than passive reception of  
instruction. This is consistent with evidence  
that active, student-centered learning approaches 
produce larger gains in EBM-related competency 
than traditional lecture-based formats.(2) 
	 The largest gains were in understanding  
article structure (Item 2, Δ = +0.97) and summa-
rizing main content (Item 4, Δ = +1.00), com-
petencies directly practiced during the assign-
ment. Students were required to identify PICO 
elements from the article title and interpret the 
abstract section by section, providing structured 
practice in recognizing the organization and key 
components of academic articles. The high post-
course mean for Item 2 (4.60/5) may also reflect 
a ceiling effect, as students approached the upper 
limit of the rating scale. This alignment between 
task demands and observed improvement is con-
sistent with findings from critical appraisal train-
ing studies, in which the greatest gains are often 
observed in competencies most directly targeted 
by the instructional intervention.(9) 
	 In contrast, Item 6, questioning and com-
menting critically on readings, had the lowest 
pre-course mean and remained the lowest-rated 
domain post-course. However, it still showed 
a substantial increase (Δ = +0.92). Critical que 
stioning is a higher-order analytical skill that 
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requires students to evaluate evidence, identify 
limitations, and formulate reasoned judgments 
rather than simply understanding or summarizing 
information. These skills may require repeated 
practice, feedback, and exposure to multiple re-
search articles over time. Therefore, the relatively 
smaller gain observed for Item 6 may reflect the 
intervention’s limited duration and single-activity 
nature rather than an absence of improvement. 
The pattern suggests that brief, structured activi-
ties may be particularly effective for foundation-
al academic reading skills, whereas higher-order 
critical appraisal skills may require longitudinal, 
repeated instructional reinforcement.(3)

	 The pattern and magnitude of improvement 
are broadly consistent with evidence from jour-
nal club-based interventions in undergraduate 
medical education, which have reported signif-
icant gains in self-confidence, literature search-
ing, and comprehension following structured 
article reading and presentation activities.(16) 

The abstract interpretation exercise shares 
structural features with journal clubs, individ-
ual assignment, structured presentation for-
mat, and peer questioning, but is more tight-
ly scoped, targeting only the title and abstract 
rather than the full article. The fact that broad 
gains were nonetheless observed across all sev-
en domains, including searching and confidence 
in using articles for research (Items 1 and 7), 
suggests that even constrained engagement with 
a single article can generate meaningful im-
provements in perceived competence beyond 
the immediate skills practiced. This study is also 
consistent with Norman and Shannon’s finding 
that undergraduate-level instruction in critical 
appraisal yields approximately 17% knowledge 
gains, with undergraduate students responding 
more strongly to instruction than residents.(8) 
	 This study achieved 100% participation  
from the entire cohort, avoiding selection bias, 
and the instrument demonstrated high internal 
consistency at both time points (Cronbach’s α = 
0.894 pre-course; α = 0.924 post-course). The  item 
content was directly aligned with the assign-
ment’s targeted competencies, enabling mean-
ingful interpretation of domain-specific change  
patterns. The study also adds to a limited evidence 

base on academic reading skill development  
in medical education in Southeast Asia, where 
English is the language of academic publishing, 
and limited prior exposure to research literature 
may pose distinctive challenges.(3)

	 This study encountered several limitations. 
The single-group pre–post design without a con-
trol group precludes causal inference. Although 
the study included both self-assessment and 
faculty-assessed performance data, these out-
comes captured different aspects of learning. The 
self-assessment instrument measured changes in 
students’ perceived competence before and after 
the course, whereas the presentation rubric pro-
vided a single post-intervention assessment of 
performance. Although the two outcomes could 
not be directly compared, the high rubric perfor-
mance provides preliminary objective corrobora-
tion that the course supported genuine engage-
ment with academic literature. Future studies 
should incorporate linked, objective pre- and 
post-performance measures to determine whether 
self-perceived gains correspond to measured 
competence. The outcome measure was self- 
assessed rather than objectively measured com-
petence, and self-assessment in medical students 
is known to be subject to systematic bias, includ-
ing the tendency for lower-performing students 
to overestimate their abilities.(17) The ceiling  
effect observed post-course, with one-third of 
students achieving the maximum score, suggests 
the scale may have lacked sensitivity at the  
upper range. Because the study used anonymized 
secondary educational data, individual pre–post 
responses could not be linked. This data struc-
ture, established in accordance with the approved 
ethical procedures, prevented individual-level 
longitudinal analysis and precluded determining 
whether the two students who achieved the  
maximum pre-course score also achieved the 
maximum post-course score. Finally, as a single- 
institution study, generalizability to other settings 
is uncertain, and the durability of the observed 
gains remains unknown.

Conclusion
	 This study provides evidence that a structured 
abstract-interpretation assignment, embedded in 
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a short, intensive introductory epidemiology 
course, is associated with significant improve-
ments in medical students’ self-perceived com-
petence in searching, reading, and critically 
appraising academic literature. Gains were  
observed consistently across all seven assessed 
domains, with the most pronounced improve-
ments in skills most directly practiced during 
the assignment. These findings support integrat-
ing focused, individually accountable academ-
ic reading activities into early undergraduate  
medical curricula as a practical, time-efficient 
strategy for building research literacy. Future 
studies employing objective outcome measures, 
control groups, and longitudinal follow-up are 
needed to confirm whether these self-perceived 
gains translate into durable improvements in  
evidence-based practice competency.
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