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Abstract

Objectives: The present study aimed to explore the relationship between online formative
outcomes and summative performance in the pediatric module among fifth-year medical
students.

Methods: We retrospectively collected and reviewed the learning data of 84 fifth-year medical
students who enrolled in the pediatric module between August 2020 and July 2021.

Results: Students who received individualized feedback had a higher mean summative score
than their counterparts (61.17 = 9.5 vs. 59.24 + 9.6), and their summative outcome was
significantly higher than their formative outcome (61.17% vs. 47.9%). The online formative
scores were not correlated with summative scores, but there appeared a strong positive
correlation between cumulative grade point average (CGPA) and summative scores (r = 0.685,
p-value = 0.001) and a weak negative correlation between pediatric clerkship evaluation
and summative scores (r = -0.380, p-value = 0.004). Univariate analysis revealed that lower
average cumulative grade point average was significantly associated with an unsatisfactory
grade in the pediatric module.

Conclusion: The online formative assessment was not correlated with the summative assessment.
Therefore, clinical teachers should consider other factors, especially CGPA to identify students
who have a tendency for academic failure.
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Introduction

Formative assessment is a part of teaching
strategies that aim to improve the communication
between teachers and students and enhance
academic achievement'. This type of assessment
benefits both teachers and students. To an extent,
teachers can provide informative feedback to
clarify the learning objectives and key elements for
learning achievement, and students can use this
feedback to gain a deeper understanding and
plan their own revision’. Teachers can provide
feedback in various forms, such as computer-
based feedback or assessment and verbal
communication. Although emerging evidence
suggests that feedback improves learning outcomes,
the best manner to offer feedback has remained
controversial’.

Online learning has been increasingly
associated with medical education in various
ways, particularly online formative assessment.
This approach provides a flexible platform that
allows students to study anywhere at their own
pace, and they can also review the assessment
questions to gain more understanding®. Online
formative assessment may help to identify
students who tend to fail examinations and to
improve their summative performance”. However,
the reports of correlation between formative and
summative scores remain inconsistent, and these
studies were mainly conducted in subjects other
than the pediatric module™’.

Therefore, our study aimed to evaluate the
correlation between the summative assessment
with formative assessment in pediatric module and
other factors, including cumulative grade point
average (CGPA), pediatric clerkship evaluation among
fifth-year medical students. We also explored the
factors that associated with unsatisfactory pediatric
grade.

Study design

This study was a retrospective analytical
study. The data of 84 fifth-year medical
students who studied clinical clerkship in the
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pediatric department at the Faculty of Medicine,
Vajira Hospital, Navamindradhiraj University,
between August 2020 and July 2021 were
collected and analyzed. The duration of the
pediatric module was 10 weeks. The data that
we collected comprised sex and assessment data,
namely formative assessment scores (multiple-
choice questions [MCQs]), CGPA, clerkship
evaluation, summative assessment (SA), and
pediatric basic knowledge grade. All elements
of assessment data are described below.

Formative assessment (FA)

The formative assessment comprised
20 MCQs, and the scope of examination covered
the core topics in general pediatrics module,
including nutrition, infectious diseases, nephrology,
allergy, neonatology, cardiology, erowth and
development, hematology, dermatology,
respiratory, neurology, endocrinology, and
gastroenterology. This examination was conducted
online via Google Forms in the middle of the
course period, and students had the option to
repeat the test as many times as they desired.
However, the first score of attempts will be
used to evaluate. All students received overall
feedback on the results, whereas students
who had the three lowest scores received
individualized feedback. In terms of overall
feedback, students received their scores as
well as advise from teachers on important
topics that they should focus. For individualized
feedback, teachers provided advice about
the module objectives and learning achievement
strategies, and students had the opportunity
to ask and discuss with the teachers about
their specific learning problems apart from
formative outcomes. The content validity of the
examination was 0.85, as evaluated by three
pediatric staff members, and the reliability of the
examination was 0.83, as assessed using the
Kuder-Richardson formula 20. The results of the
examination were non-normally distributed;
therefore, we used the median (13) as the
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minimum score for evaluating the association
with a satisfactory grade.

Summative assessment (SA)

The summative assessment comprised
100 MCQs, and the scope of examination covered
the same topics in general pediatrics as in
the formative assessment. These scores accounted
for 40% of the pediatric basic knowledge grade.
We used similar methods as in the formative
assessment to evaluate the quality of the
summative examination. The content validity of
all examinations was 0.84, and the reliability of
the examination in each rotation was 0.82, 0.80,
0.68, and 0.85. These exams took place within
the last weeks of each rotation, which were at
least four weeks before formative assessment.

Cumulative grade point average (CGPA)

The CGPA was defined as the average grade
point obtained in all subjects from the first to
fourth year. These data were normally distributed;
therefore, we used the mean of CGPA (3.26 + 0.37)
as the benchmark for evaluating the association
with a satisfactory grade.

Clerkship evaluation (CE)

The clerkship evaluation was an assessment
of students’ performance of ward duties, consisting
of two main parts as described below, and the
maximum total score was 90. The scores were
non-normally distributed; therefore, we used the
median (70.82, interquartile range [IQR] = 5.6)
as the minimum score for evaluating the association
with a satisfactory grade.

1. professional habits, morals, and ethics
(maximum total score 30)

1.1. Responsibility for duties
1.2. Accountability
1.3. Professional personality

2. Knowledge and clinical skills (maximum

total score 60)
2.1. History taking
2.2. Physical examination
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2.3. Investigation
2.4. Interpretation of clinical data
2.5. Clinical reasoning
2.6. Plan of management
Staff members assigned these scores by
direct observation of medical students’ performance
during ward rotations.

Pediatric basic knowledge grade

This letter grade was calculated on the basis
of five components of assessment, including writing
patient reports, case discussion presentations,
self-study assignments, MCQ scores, and modified
essay question scores. There were eight grade
tiers, including A, B+, B, C+, C, D+, D, and F.
We used criteria from a previous study by
Luvira et al.” to categorize grades into two groups:
grades above C were considered satisfactory,
and grades C and below were considered
unsatisfactory.

Statistical analysis

Results were reported as numbers and
percentages for categorical variables and mean
with range for continuous variables. Formative and
summative scores were converted to percentage
using the medial of each score and the difference
in percentages was analyzed by Wilcoxon signed-
rank test. The relationship between continuous
variables (FA, CGPA, CE, and SA) was analyzed
using Pearson’s correlation. Univariate logistic
regression analysis was used to identify the
potential factors for unsatisfactory grade in
pediatric knowledge among medical students.
All data were collected and analysed using
IBM SPSS Statistics for Windows, version 21.0
(IBM Co., Armonk, NY, USA), and p-values <0.05
were considered to indicate statistical significance.

Ethics statement

This study was approved by the Institutional
Review Board at Navamindradhiraj University (COA
118/2562).
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Results

A total of 84 fifth-year medical students
were included in this study. Of these, 38 (45.2%)
students were male, and the average CGPA was
3.26 + 0.37. Formative assessment scores ranged
from 3 to 20 out of 20, with a median of 13
(IQR = 4.75), respectively. For the clerkship
performance rating, student scores ranged
between 61.67 and 81.10 out of 90, with a median
70.82 (IQR = 5.6), respectively.

Regarding pediatric module learning
outcomes, summative assessment MCQ scores
ranged between 31 and 76 out of 100, with
a mean of 59.51 (£9.5). Specifically, 12 (14.3%)
students who received individualized feedback
had a higher mean summative score (61.17 £ 9.5)
than their counterparts (59.24 £ 9.6). The number
of students who obtained grades A, B+, B, C+, C,
D+, and D were 17 (20.2%), 8 (9.5%), 18 (21.4%),
21 (25.0%), 16 (19.0%), 3 (3.5%), and 1 (1.2%),
respectively. According to the criteria described
previously, 20 (23.8%) students received an
unsatisfactory grade in pediatric knowledge.
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For all students, the percentage of formative
scores was significantly higher than that of summative
(67.8% vs. 59.5%). In contrast, in students who
obtained individualized feedback, the formative
outcome was significantly lower than the
summative outcome (47.9% vs. 61.2%). Pearson’s
correlation analysis was performed to determine
the relationship between various types of
assessment and summative assessment. Formative
assessment scores were not correlated with
summative assessment scores (r = 0.064, p-value =
0.561). However, a strong positive correlation was
found between CGPA and summative assessment
scores (r = 0.685, p-value = 0.001), whereas a weak
negative correlation (r = -0.380, p-value = 0.004)
was found between pediatric clerkship evaluation
and summative assessment scores (table 1 and
fig. 1a, 1b). We also used univariate analysis
to determine the association between an
unsatisfactory grade in pediatric knowledge and
the other four variables. Only CGAP <3.26
was significantly associated with an unsatisfactory
grade in pediatric knowledge (table 2).

Correlation analyses between formative assessment and summative assessment , cumulative grade point
average and summative assessment, pediatric clerkship evaluation and summative assessment.

Correlation Pearson’s r p-value

FA x SA 0.064 0.561
CGPA x SA 0.685 0.001
CE x SA -0.380 0.004

CE: clerkship evaluation; CGPA: cumulative grade point average; FA: formative assessment; SA: summative assessment
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Scatter plots of the correlations between Cumulative Grade Point Average and Summative
Assessment (figure a) and Pediatric Clerkship Evaluation and Summative Assessment (figure b).
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Univariate analysis of factors for the Unsatisfactory Pediatric Grade

Unsatisfactory

Satisfactory
Factors Pediatric Grade
(N = 64)
Sex (male) 27 (42.2)
Formative score <13 28 (43.7)
Cumulative GPA <3.26 22 (34.4)
Clerkship evaluation <70.8 35 (54.7)

Discussion

Formative assessment is a crucial tool for
teachers in evaluating the academic performance
of students, as evidenced by previous findings
that formative outcomes were correlated with
summative outcomes and could identify students
who were likely to fail the course®®. In contrast,
the present study did not find a correlation
between these two outcomes, and formative
performance was not a predictive factor for
an unsatisfactory grade in the pediatric module
among medical students. One of the reasons may
be the limitation of our formative assessment
method. Although we tried to create a formative
examination that covered the same essential
topics in the pediatric module as the summative
examination, there were only 20 items in the
formative examination, which was a considerably
smaller number than the 100 MCQ items in
the summative examination (construct
underrepresentation). Therefore, it was difficult
to provide comprehensive knowledge in all
aspects of the topics. Furthermore, although the
online formative test was available for students
to retake during the course, we did not find
any students who did so. This may be the reason
why they did not gain a benefit from this online
platform.

Pediatric Grade G =i
(95%Cl)
(N = 20)
1.579
11 (55.0 0.301
(55.0) (0.644-3.754)
1.286
8 (40.0 0.570
40.0) (0.540 - 3.060)
17 (85.0) 10818 < 0.001
’ (2.857-40.960) )
0.686
8 (40.0) 0.391

(0.290-1.623)

The individualized feedback in this study
may also be one of the factors that contributed
to negative outcomes. As previously stated, students
who obtained the three lowest scores received
personal advice. This strategy may encourage
students to perform better in the summative
examination, which was consistent with our results
that their summative examination scores were
significantly higher than their formative examination
scores, and the mean of their scores was also
slightly higher than that of other students.
This finding is also supported by previous reports.
According to Nolette et al., using a focus group as
a formative evaluation in an accelerated pharmacy
curriculum helped students feel more comfortable
asking questions and better comprehend
difficult concepts’. Luvira et al. also did not
find a correlation between formative and
summative outcomes; however, they reported
that undergraduate students who underwent
formative evaluation were more likely to achieve
a satisfactory grade in epidemiology’.

Academic achievement among medical
students was measured by CGPA, which is
influenced by a number of factors, such as learners’
attitude, learning motivation, and daily habits'***.
This indicates that medical students who obtained
a decent CGPA have learning characteristics
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(e.g., high learning concentration) that assist them
in achieving expected learning outcomes.
Our results demonstrated a strong correlation
between CGPA and summative examination
scores, and medical students who had CGPA <3.26
tended to obtain an unsatisfactory grade in the
pediatric module. As a result, CGPA remains
an important tool for teachers in determining
which medical students are most likely to fail to
achieve satisfactory outcomes.

Notably, we found a negative correlation
between CE and summative assessment scores.
Not only were knowledge and clinical skills
assessed during the clerkship but also
professionalism, which could not be evaluated
through the MCQs. Therefore, this component
may be the factor that influenced this negative
correlation. Previously, Greenburg et al. also
reported that USMLE step 1 score could not
predict the professionalism scores among medical
students during internship'®. Moreover, although
the pediatric staff used a structured form to
evaluate students, they still performed the
assessment subjectively, which may have affected
the reliability and validity of the rating. This can be
explained by two effects, namely halo and
leniency errors; for example, evaluators may use
one area of performance to judge other areas or
may have various factors influencing their
judgment, such as fear of negative feedback
from students, fear of the impact on the student-
teacher relationship, and a lack of evaluation skills.
Specifically, the structured mark sheet could not
eliminate the leniency effect™.

However, there were certain limitations to
our study. Medical students from different
clerkship rotations were asked the same
questions in the formative assessment, but they
were provided different sets of MCQs for the
summative assessment. As a result of the
examinations' varying reliability, the students
may have encountered different levels of difficulty
in the MCQ examination. Furthermore, the
effectiveness of online formative assessment may
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not be observed because of the limitation of
the retrospective analytical design. A well-designed
randomized controlled trial study should be
performed in the future.

Conclusion

Our study did not find the correlation
between the online formative and the summative
assessment. Therefore, clinical Teachers should
consider other factors, especially CGPA, to identify
students who have a tendency for academic
failure. Besides, individualized feedback could be
an essential component of formative assessment for
improving learning outcomes in the pediatric module.
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