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E-portfolio utilization in medical school clinical practice:
assessing satisfaction and learning advantages
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Purpose: This study aimed to investigate the difference in satisfaction and learning benefits between e-portfolios compared to paper
portfolios during clinical practice in medical schools.

Methods: Utilization of and satisfaction with e-portfolios among 40 third-year medical students in the medicine department of Ajou
University School of Medicine was collected using an online survey in December 2020. The collected data were analyzed using
descriptive statistics and an analysis of variance.

Results: Students perceived that e-portfolios were highly beneficial for consistently documenting activities during clinical practice,
when compared to paper-based portfolios (mean=standard deviation [SD]=2.60=1.22). However, the least rated aspect was that
e-portfolios require less time than paper-based portfolios (mean=SD=1.80+1.14). Additionally, among the various clinical practice
courses using e-portfolios, the highest satisfaction was observed with the fewest content items in the e-portfolio.

Conclusion: To maximize the potential benefits of e-portfolios, improvements in implementation and usability are essential.
Additionally, for effective utilization of e-portfolios in clinical practice, it is necessary to clearly define students’ required competencies
and ultimate goals, and structure content accordingly.
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] placed with electronic portfolios (e—portfolios) to address

Introduction

A portfolio is a learning tool that allows students to
track their progress and develop competency improvement
plans based on feedback received during the learning
process and assignment completion. When paper—based
portfolios were first introduced in the mid—-1980s [1], they
drew educators attention [2]. As digital innovation

technology advanced, paper-based portfolios were re-—

accessibility and management issues [3]. In general,
web—based e-portfolios are useful tools for storing
learning-related information, gathering and organizing
learning evidence, and demonstrating student learning and
growth over time [3,4]. An e-portfolio is more user-
friendly than a paper—based portfolio and has several
advantages, including a lower risk of data loss, easier
access and management [5], and the convenience of

sharing faculty feedback regardless of place or time, only
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needing an internet connection [6,7]. In medical education,
e—portfolios can foster experiential learning, critical
self—reflection, and self-regulation among students, while
faculty members can use them to track student de-
velopment and provide timely and constructive comments
[8]. Consequently, e—portfolios may be a useful instrument
for promoting critical reflection in the writing process,
assisting learners in self—directed learning, and facilitating
contact and feedback between students and instructors.

Notably, when educational goals are not clearly defined
between students and teachers, e—portfolios are frequently
utilized to incorporate a large amount of content into
content composition [9]. Imprecise requirements of how
to construct an e—portfolio may lead to students forming
a negative opinion regarding extensively—written e-
portfolios, and spending more time on them than
necessary. Therefore, previous studies have suggested that
e—portfolio content criteria should be kept simple and
adaptable in relation to educational aims [9,10]. However,

there is a paucity of empirical studies on whether the

content composition of an e—portfolio, as seen by learners
using them is acceptable.

This study aimed to investigate whether there are
differences in satisfaction and learning benefits in clinical
practice using an e-portfolio compared with a paper—
based portfolio for third-year medical students in the
Department of Medicine at Ajou University School of
Medicine, based on the content items included in the

e-portfolio used during clinical practice.

Methods

1. The design of the e-portfolio

This study uses the Korea Association of Medical
Colleges (KAMC) e-portfolio consortium's ubiquitous
portfolio (U-FOLION) in the healthcare educational
technology (EDUTECH) e-portfolio system. This e-

portfolio was first used in clinical practice by the Ajou

Table 1. Content Composition Items of E-portfolio by Clinical Practice Course of Medical School

[tems Pediatrics Obstetrics & gynecology Neurology

Planning and reflection

Daily practice record 0 0 0
Weekly practice plan and reflection 0 0 0
Final reflection 0 0 0
Clinical presentation planning and self-evaluation 0 0 0
Clinical skills planning and self-evaluation 0 0 0
Attitude assessment (Professor 360 Assessment) 0 0 0
Docility 0 0 -
Clinical presentation

QOutpatient preliminary record 0 0 0
Inpatient medical records of inpatients 0 0 -
Inpatient case presentation 0 0 0
Clinical skills

Clinical skills (rubric evaluation) 0 0 0
Clinical skills {observation) 0 0 -
Surgical observation record 0 - -
Others

Topic presentation 0 - -
Journal review 0 0 -
English presentation 0 - -
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University School of Medicine in 2020. Internal medicine,
surgery, obstetrics and gynecology, pediatrics, psychiatry,
neurology, and family medicine are among the seven
clinical practice courses available for third—year medical
students. E-portfolios have been used in the fields of
pediatrics, obstetrics and gynecology, and neurology. Each
faculty member chose the e—content portfolio to match
the educational aims and features of each course. Table
1 shows the topics selected after examining the

characteristics of each clinical practice course.

2. Participants

An online survey was administered in December 2020,
at the completion of clinical practice, to 40 third-year
medical students who participated in the clinical practice
course at Ajou University School of Medicine in Korea
from June to December 2020. All the 40 participants

completed the survey.

3. Questionnaire

The survey questions regarding the benefits and
satisfaction of e—portfolio usage as perceived by medical
students were as follows: To compare the utility of
different portfolio media (e.g., quality of evidence,
user—friendliness), we adapted several items from Driessen
et al. [6] and added questions regarding the quality of the
portfolios format and structure. These items were
evaluated on a 5-point Likert scale. In this study, the
Cronbach’s a for satisfaction with e-portfolio utility
compared to paper—based portfolios was 0.822. In addition,
six questions were designed to assess the advantages and
utility of e-portfolio during clinical practice. These
questions covered aspects such as understanding of the
clinical practice process, self-reflection, self—directed
learning abilities, appropriateness of content composition,
and feedback provision. All items were rated on a 5—point

Likert scale.

4, Analysis

Descriptive statistics and an analysis of variance
(ANOVA) were performed using Jamovi (https://www.
jamovi.org). Descriptive statistics were employed to
analyze the mean and standard deviations of the
satisfaction levels, while ANOVA was performed to
examine how the perception of the usefulness of e-
portfolios and the improvement in clinical practice
performance varied based on the differences in items used
in e—portfolios among the pediatrics, obstetrics and
gynecology, and neurology clinical practice courses.
Subsequently, post—hoc Scheffé€’s tests were performed for

further validation.

5. Ethics statement

This study was approved by the Institutional Review
Board (IRB) of Ajou University Hospital (Ethics consent
no., AJIRB-SBR-SUR-21-078). Informed consent was
obtained from all individual participants included in the

study.

Results

The satisfaction results regarding the utility of e—
portfolios compared with paper—based portfolios are
presented in Table 2. The results of this study indicate
that students perceptions of the usefulness of e—portfolios
are overall neutral to slightly negative. Students perceive
e-portfolios as facilitating consistent and accurate
documentation during clinical practice. This is reflected
in the positive scores for questions in Table 2, where
students rated e-portfolios more useful for keeping
activity records (2.60), recording activities accurately
(2.55), and interacting with instructors (2.27) compared to

paper portfolios. However, a notable finding is the low
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score (1.80) for the time—saving aspect of e—portfolios.
Students did not perceive a significant reduction in time
spent compared to paper portfolios. This could be due to
factors like an initial learning curve for the e—portfolio
system or a design that requires extensive data entry.
The results in Table 2 present satisfaction regarding the
utility of e—portfolios compared to paper—based portfolios.
Overall, student perceptions of the usefulness of e-
portfolios range from neutral to slightly negative.
However, students recognize e—portfolios role in fa—
cilitating consistent and accurate documentation during
clinical practice. This is evident in the positive scores for
certain questions (as shown in Table 2), where students

rated e—portfolios higher in terms of keeping activity

records (2.60), recording activities accurately (2.55), and
interacting with instructors (2.27) compared to paper
portfolios. Nevertheless, a noteworthy finding is the low
score (1.80) regarding the time-saving aspect of e-
portfolios. Students did not perceive a significant re—
duction in time compared to paper portfolios, which could
be attributed to factors such as an initial learning curve
for the e—portfolio system or a design that necessitates
extensive data entry.

The results of perceptions regarding the experience and
benefits of using e—portfolios in each clinical practice
course are presented in Table 3. Students in the neurology
clinical practice course had higher scores in terms of their

experience and perceived benefits of using e—portfolios

Table 2. Satisfaction with the Usefulness of the E-portfolio Compared to the Paper-Based Portfolio

No. (Questions Mean +SD
Q1. Using an e-portfolio is easier to use than a paper-based portfolio. 223+1.14
02.  Using an e-portfolio is more useful than a paper-based portfolio to keep a record of my activities during my clinical practice. ~ 2.60+1.22
(3. Using an e-portfolio takes less time than a paper-based portfolio. 1.80+1.14
Q4. Using an e-portfolio can record activities in clinical practice more accurately than a paper-based portfolio. 2.55+0.96
(5. Compared to the paper-based portfolio, the e-portfolio makes it easier to interact with faculty/practice majors in the clinical ~ 2.27+1.06
practicum process.
06. Using an e-portfolio can evaluate my clinical performance more accurately than a paper-based portfolio. 2.23+0.92
Q7. Using an e-portfolio is more useful than a paper-based portfolio. 2.02+0.85
(8. | prefer the e-portfolio format to the paper-based portfolio. 1.93+0.97
SD: Standard deviation.
Table 3. Experience of Using E-portfolio by Clinical Practice Course and Awareness of Benefits
No. Questions Pediatrics (a) ~ Neurology (b) g?/gztcitlzg i) p-value (Pgocshte?g)
Q1. The use of the e-portfolio provided help in 2.38+0.98 2.73+1.13 2.20+1.04 2.58 0.08
understanding the practice goals and the training
process as a whole.
Q2. The e-portfolio is useful for reflecting and reflecting ~ 2.45+1.01 2.88+1.07 227111 3.37 0.038 b>a, ¢
on my clinical practice experience.
(3. The e-portfolio improves my self-directed learning ~ 2.20+1.04 2.60+1.11 227+1.15 1.51 0.228
ability.
Q4. The feedback | received from the e-portfolio helped ~ 2.60+0.93 3.05+1.26 2.271+1.11 4.94 0.009 b>a, ¢
me improve my learning and performance.
(5. The number of e-portfolio evaluation items was  2.20+0.97 2.63+1.08 2.05+1.15 3.11 0.048 b>a, ¢
appropriate.
06. The faculty in charge quickly gave feedback on  2.73+1.09 3.45+1.24 2.30+1.20 9.75 0.000 b>a>c

the e-portfolio submission task.

Data are presented as mean=standard deviation unless otherwise stated.
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than students in the pediatrics and obstetrics and
gynecology courses. Specifically, statistically significant
differences were observed in the following aspects: the
utility of e—portfolios for reflecting on and self—reflecting
on clinical practice experiences (F=3.37, p<<0.05), help-
fulness of feedback received from e-portfolios in
enhancing learning and performance abilities (F=4.94,
p<0.001), appropriateness of the number of assessment
items in e—portfolios (F=3.11, p<0.05), and promptness
of feedback provided by faculty on submitted assignments

through e-portfolios (F=9.75, p<0.001).

Discussion

This study aimed to investigate the differences in
satisfaction and learning effectiveness between e—
portfolios and paper—based portfolios used in clinical
practice by third-year medical students. To achieve this,
the study examined the utility of e—portfolios compared
to paper—based portfolios in the clinical practice process,
the appropriateness of evaluation items and content
structure, and the feedback provided through e—portfolios.

According to the findings of this study, satisfaction with
electronic portfolios among students in clinical practicum
courses was not significantly higher than with paper—
based portfolios. While electronic portfolios were
perceived to be slightly more useful in certain areas,
overall, there was a neutral or slightly dissatisfied
sentiment. Particularly, there was no notable satisfaction
or positive inclination towards time efficiency and general
preference. These results suggest that while electronic
portfolios have potential benefits, there is a need to
improve implementation and usability to meet user
demands. Previous research has reported that e-portfolios
can demonstrate long—term usefulness through systematic

record management and accessibility [5], but this study

did not find a positive trend in this regard. Some prior
studies have pointed out the issue that considerable time
may be required during the initial use of e—portfolios [9].
Therefore, considering the results of this study targeting
initial users, user education and support are essential for
the introduction and utilization of e—portfolios. Ad-
ditionally, continuous improvement is necessary to
enhance long—term utility.

This study also identified differences in the experiences
and perceptions of using e—portfolios among clinical
practice courses in pediatrics, obstetrics and gynecology,
and neurology. The findings indicate that the workload
for students varied depending on the content composition
of e—portfolios in each clinical subject. This suggests that
during the initial setup phase of e—portfolios, both faculty
and students lacked sufficient understanding, leading to
the inclusion of unnecessary content. Neurology had the
fewest e—portfolio items, obstetrics and gynecology had
the most, and pediatrics had an intermediate number.
Consequently, neurology students reported the highest
satisfaction with e—portfolio use. According to Vance et
al. [10], during the initial introduction of e—portfolios, the
lack of clear objectives often results in overly com-—
prehensive content composition. Based on these insights,
to effectively utilize e—portfolios in clinical practice, it
is necessary to clearly define the required competencies
and ultimate goals for students, and structure the content
accordingly.

This study has limitations in generalizability as it
surveyed only a small number of students using e-
portfolios during clinical practice at a single medical
school. Additionally, although survey questions were
based on previous research, a specific scale to measure
e—portfolio satisfaction was not developed. The analysis
of the number of assignments submitted by students was
not conducted, which also represents a limitation. Future

research should investigate the impact of content
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composition, the timing and quality of feedback, and the
feedback providers on the learning benefits of e-
portfolios, and include detailed analysis regarding the
number of assignments submitted by students. Moreover,
developing a validated e—portfolio satisfaction scale is
necessary to systematically measure satisfaction. These
efforts will help optimize e—portfolio usage and maximize
their learning effects.

In conclusion, this study confirms the potential benefits
of e—portfolios; however, the findings regarding initial
users underscore the need for user education and support.
Additionally, it has been demonstrated that continuous
improvement is essential for enhancing long—term use-—
fulness. Specifically, the importance of clearly defining
students needs and goals and structuring content ac-
cordingly for effective utilization of e—portfolios has been
emphasized. Therefore, it is concluded that improvements
to meet user demands and ongoing efforts are necessary
for optimizing the utilization of e-portfolios and max-—

imizing learning outcomes.
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