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Abstract
Background: The electronic portfolio(e-portfolio) is a useful tool for storing learning-related information,
gathering and organizing learning evidence, and demonstrating student learning and growth over time.
According to various studies, e-portfolio content criteria should be kept simple and adaptable in relation
to educational aims. However, there is a paucity of empirical studies on whether the content composition
of an e-portfolio as seen by learners using the real e-portfolio is acceptable. The purpose of this study is
to determine whether the appropriateness of electronic portfolio content items and feedback affects self-
re�ection and learning ability in clinical practice for medical students who used an electronic portfolio.

Methods: This research was carried out in 2020 with 40 �fth-grade students at Ajou University College of
Medicine in Korea. The bene�ts and utility of e-portfolios were investigated in clinical practice courses in
pediatrics, obstetrics and gynecology, and neurology. Descriptive statistics, analysis of variance (ANOVA),
correlation analysis, and a regression analysis were performed on the obtained data.

Results: Satisfaction with neurology was the greatest among the clinical practice courses in pediatrics,
obstetrics and gynecology, and neurology as compared to clinical practice course using an e-portfolio for
the �rst time. Self-re�ection, learning performance improvement, and prompt feedback were all found to
be more satisfying than in previous clinical practice courses. Furthermore, as the quantity of content
items in the e-portfolio dropped and the faculty in charge rapidly provided feedback, medical students'
satisfaction with e-portfolio usage increased.

Conclusions: The number of content items in the e-portfolio decreased as the number of content items in
the e-portfolio declined in the clinical practice course of the medical school; moreover, the faculty in
charge provided timely feedback. This suggests that for medical students to effectively use the e-
portfolio in the clinical practice course, a plan should be developed to reduce the number of e-portfolio
content items. Subsequently, there should be a focus on the most important items while considering the
unique characteristics of each clinical practice course. It also indicates that professors should provide
prompt feedback on students' academic performances.

Background
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 while completing
assignments. When the paper-based portfolio was �rst introduced in the mid-1980s [1], it drew the
attention of educators [2]. As digital innovation technology advanced, the paper-based portfolio was then
replaced by an e-portfolio to address accessibility and management issues [3]. In general, a web-based e-
portfolio is a useful tool 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 ability to receive feedback from faculty from anywhere with
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an internet connection [6, 7, 8, 9, 10, 11]. Feedback may be sent between students and teachers regardless
of place or time, and can foster experiential learning, critical self-re�ection, and self-regulation if the e-
portfolio is utilized in the medical education area [12]. Faculty can also use an e-portfolio to track
students’ development and provide timely and constructive comments [12, 13]. Consequently, the e-
portfolio may be a useful instrument for promoting critical re�ection in the writing process, assisting
learners in self-directed learning, and facilitating contact and feedback between students and instructors.

The e-portfolio relies heavily on feedback. To enhance learners’ performance and competency, feedback
should be delivered in speci�c and constructive content that is aligned with the learning goals [8]. In
competency-based medical education, evaluation and feedback are often used to assess the potential
and competencies of students [4, 14]. Positive research �ndings show that e-portfolio feedback motivates
users to re�ect, and that feedback may be used to re�ect on and plan future learning activities. In
contrast, there have been reports of skepticism regarding the e-portfolio tool, the time commitment
required for writing, and the fact that the e-portfolio has not resulted in deep learning [14, 15, 16, 17]. Even
though the results of these studies differ, it is widely assumed that feedback is a signi�cant aspect in the
use of e-portfolios in medical education. In reality, it is vital to investigate the elements that in�uence the
impact of e-portfolio feedback on the opinions of learners who have used the tool.

Notably, when educational goals are not clearly de�ned between students and teachers, the e-portfolio is
frequently utilized to incorporate a large amount of content in the content composition [18]. Because of
the imprecise requirements on the ways to construct an e-portfolio, students may form a negative opinion
that they have extensively written an e-portfolio, and they may spend more time writing an e-portfolio
than necessary. Therefore, according to various studies, e-portfolio content criteria should be kept simple
and adaptable in relation to educational aims [18, 19]. However, there is a paucity of empirical studies on
whether the content composition of an e-portfolio as seen by learners using the real e-portfolio is
acceptable.

The purpose of this study is to determine whether the appropriateness of electronic portfolio content
items and feedback affects self-re�ection and learning ability in clinical practice for �fth-grade medical
students who used an electronic portfolio in their �rst year of medical school at Ajou University.
Accordingly, the research questions were based on the study's purpose.

First, is there a variation in student satisfaction for each clinical practice course based on the content
composition?

Second, how does e-portfolio feedback in�uence students' learning outcomes and self-performance?

Methods

The design of the e-portfolio
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The Korea Association of Medical Colleges (KAMC) e-portfolio consortium's ubiquitous portfolio (U-
FOLION) in the Healthcare educational technology (EDUTECH) e-portfolio system was used in this study.
The e-portfolio was �rst used in clinical practice at the Ajou 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 to �fth-grade medical students. E-
portfolio was used in pediatrics, obstetrics and gynecology, and neurology.

Furthermore, each faculty member chose the e-content portfolio to match the educational aims and
features of each clinical practice course. Table 1 shows the topics chosen after examining the
peculiarities of each clinical practice course.

Table 1
Content composition items of e-portfolio by clinical practice course of medical school

Questions Pediatrics Obstetrics &
Gynecology

Neurology

Planning and
Re�ection

Daily practice record. O O O

Weekly practice plan and re�ection O O O

Final re�ection O O O

Clinical presentation planning and
self-evaluation

O O O

Clinical skills planning and self-
evaluation

O O O

Attitude assessment (Professor
360 Assessment)

O O O

Docility O O -

Clinical
Presentation

Outpatient preliminary record O O O

Inpatient medical records of
inpatients

O O -

Inpatient case presentation O O O

Clinical Skills Clinical skills (rubric evaluation) O O O

Clinical skills (observation) O O -

Surgical observation record O - -

Others Topic presentation O - -

Journal review O O -

English presentation O - -

Participants
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An online survey was administered in December 2020 at the completion of clinical practice for 40 �fth-
grade students who participated in the clinical practice course at Ajou University School of Medicine in
Gyeonggi-do, Republic of Korea, from June to December 2020. All 40 participants answered the survey.

Questionnaire
Data were acquired by generating questionnaire items on the bene�ts and satisfaction of utilizing an e-
portfolio in the clinical practice course of pediatrics, obstetrics and gynecology, and neurology. We
studied the literature review linked to the use of an e-portfolio in clinical practice and composed a total of
six questions about the bene�ts and effectiveness of using an e-portfolio in clinical practice during the
clinical practice course. On a �ve-point Likert scale, four questions on enhancing clinical practice,
introspection, self-directed learning skills, appropriateness of the amount of content composition items,
and prompt feedback were studied using an e-portfolio.

Analysis
Descriptive statistics, analysis of variance (ANOVA), correlation analysis, and a regression analysis were
performed on the obtained data; additionally, jamovi version 1.8.2 was used to analyze the data. The
average and standard deviation of each question were calculated to determine whether students in
clinical practice were satis�ed with their e-portfolio usage, and the ANOVA and Scheffé’s post hoc test
were used to determine whether there was a difference in e-portfolio usage satisfaction by clinical
practice course. The appropriateness of the number of content items while using the e-portfolio, as well
as whether faculty input in�uences students' learning ability and self-re�ection, were investigated using
correlation and regression analysis.

Results
Table 2 illustrates the results of each clinical practice course's e-portfolio usage experience and
perception of learning gains.

Neurologists valued the experience and bene�ts of e-portfolios more than pediatricians, obstetricians, and
gynecologists in clinical practice. In particular, the e-portfolio is useful for re�ecting on clinical practice
experience (F = 3.37, p < .05) and the feedback received from the e-portfolio helps to improve learning and
performance (F = 4.94, p < .001). There were statistically signi�cant differences in whether the amount of
content was adequate (F = 3.11, p < .05) and whether the faculty in charge gave quick feedback (F = 9.75,
p < .001) on the submitted assignments.
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Table 2
Experience of using e-portfolio by clinical practice course and awareness of bene�ts

Questions Mean(SD) F

Pediatrics Obstetrics
&
Gynecology

Neurology

1 The e-portfolio was helpful in
comprehending the practice goals and the
overall training process.

2.38(0.98) 2.20(1.04) 2.73(1.13) 2.58

2 The e-portfolio has been helpful in re�ecting
on my clinical practice experience.

2.45(1.01) 2.27(1.11) 2.88(1.07) 3.37*

3 My ability to learn on my own is enhanced
by the e-portfolio.

2.20(1.04) 2.27(1.15) 2.60(1.11) 1.51

4 The e-portfolio comments I received aided
me in improving my learning and
performance.

2.60(0.93) 2.27(1.11) 3.05(1.26) 4.94**

5 The number of content items in the e-
portfolio was adequate.

2.20(0.97) 2.05(1.15) 2.63(1.08) 3.11*

6 The e-portfolio submission assignment was
swiftly evaluated by the faculty in charge.

2.73(1.09) 2.30(1.20) 3.45(1.24) 9.75***

*p < 0.05, **p < 0.01, ***p < 0.001

Table 3 shows the relationship between the amount of e-portfolio content items, fast feedback, and the
advantages of using an e-portfolio for learning (re�ection, self-directed learning, learning, performance
ability, etc.). Students' self-re�ection, self-directed learning capacity, and learning and performance ability
were all positively correlated with the amount of content items in the e-portfolio and the rapid supply of
feedback by the faculty in charge.

Table 3
The relationship between e-portfolio content items, feedback, and e-portfolio usage experience

Questions Content
items

Feedback

The e-portfolio was helpful in comprehending the practice goals and the
overall training process.

0.658*** 0.531***

The e-portfolio has been helpful in re�ecting on my clinical practice
experience.

0.679*** 0.573***

My ability to learn on my own is enhanced by the e-portfolio. 0.681*** 0.419***

The e-portfolio comments I received aided me in improving my learning
and performance.

0.618*** 0.702***

***p < 0.001
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Table 4 shows the outcomes of managing the characteristics of each clinical practice section for the
bene�ts of learning using an e-portfolio; also, con�rms the appropriateness of the number of content
items and the impact of the faculty's prompt feedback. The amount of e-portfolio content items and the
regression equation of e-portfolio learning advantages for rapid faculty feedback were both statistically
signi�cant in the clinical practice process (F = 71.50, p < .001). Predictive variables connected to e-
portfolio content items and feedback had a predictive power of approximately 56% when it came to the
learning bene�t of the e-portfolio (Adj R2 = 0.56). In terms of the bene�ts of e-learning portfolios, it was
discovered that the amount of content items in the e-portfolio was viewed as appropriate (β = 0.55, p 
< .001) and the awareness that the faculty offered quick feedback (β = 0.29, p < .001) had a statistically
signi�cant effect. In other words, the more appropriate the quantity of e-portfolio content items employed
in clinical practice, the faster faculty evaluation is supplied, then the e-learning portfolio's advantages of
introspection, self-directed learning, and learning performance are more positively impacted.

Table 4
The regression coe�cient of predictor variables for the bene�ts of using an e-portfolio

Variable Model 1 Model 2

Unstandardized
Coe�cients

Standardized

Coe�cients

t Unstandardized
Coe�cients

Standardized

Coe�cients

t

Β Std.
Error

β Β Std.
Error

β

Clinical
practice
course

2 − 1

0.56 0.22 0.56 2.53* -0.005 0.16 -0.005 -0.03

3 − 1 0.15 0.22 0.15 0.68 -0.025 0.15 -0.025 -0.17

Content
items

        0.51 0.07 0.55 7.47***

Feedback         0.23 0.06 0.29 3.75***

  R2 = 0.06, adj.R2 = 0.04, F = 3.43* R2 = 0.58, adj.R2 = 0.56, F = 39.53***

ΔR² = 0.524, F = 71.5***

1: Obstetrics & Gynecology, 2: Neurology, 3: Pediatrics

*p < 0.05, ***p < 0.001

Discussion



Page 8/13

The goal of this research was to develop a speci�c application plan for using an e-portfolio to encourage
learning in the �fth grade of clinical practice courses and to improve learning management e�ciency. For
this purpose, we examined the utility of using an e-portfolio in clinical practice courses as well as how
satisfaction with the use of an e-portfolio in clinical practice courses is in�uenced by the appropriateness
of content composition and feedback.

With regard to our research �ndings, �rst we discovered students' perceptions of e-portfolio learning gains
and satisfaction varied depending on the e-portfolio material composition for each clinical practice
course. During clinical practice courses, there were differences in the composition of e-portfolio items for
pediatrics, obstetrics and gynecology, and neurology. Daily practice records, weekly practice records,
attitude assessment, outpatient prognostic records, inpatient medical records, clinical skills rubric
assessment, and inpatient proportion presentation were some of the most common e-portfolio content
items used in pediatric, gynecological, and neurology clinical practice processes. Clinical skills
observation and journal presentation were also used as e-portfolio content components in gynecology
and pediatric clinical practice. Throughout the course of obstetrics and gynecology clinical practice,
elements such as surgical observation records were employed as e-portfolio content items. These e-
portfolio content items are primarily for students to keep track of on a continual basis and it can be seen
that the greater the amount of content items, the more time students must dedicate to establishing an e-
portfolio. So, because the aim of an e-portfolio in the clinical practice process is unclear at �rst, many
attempts have been made to include a large amount of content in e-portfolio content [18]. According to
Driessen [18], tailoring portfolios to the needs of professors and students can be bene�cial. The
competences and learning goals to be reached should be clearly given, and the contents of the e-portfolio
should be correctly organized in order to use the e-portfolio in the clinical practice course to enjoy the
bene�ts and consequences of learning.

Furthermore, the more they identi�ed that the e-portfolio's content structure was suitable, the more
favorable their responses to the learning advantages were. Speci�cally, when utilizing the e-portfolio, this
is related to the content composition. The e-portfolio's contents should be organized in line with the
clinical practice course's educational aims with no super�uous or overlapping elements. According to
Vance et al. [19], information created in an e-portfolio without a clear purpose hinders student
engagement, and content development and writing should be concise and �exible to promote student
participation. According to the �ndings of this study, the number of e-portfolio items was determined to
be a factor determining the learning bene�t. Therefore, it is critical to clearly identify the learning goals
and skills for each clinical practice course, as well as to arrange the e-portfolio contents simply according
to the aim, in order to improve e-portfolio utilization.

Next, faculty evaluation was rapidly delivered in the clinical practice course, which increased the bene�ts
of e-learning portfolios (re�ection, self-directed learning, learning, and performance ability). In the
following paragraph, we present a list of the providers of feedback from pediatric adolescents, obstetrics
and gynecology, and neurology who participated in this study.
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While other clinical practice courses provided little or no feedback, the neurology clinical practice course's
responsible professor provided immediate feedback on each student's learning record, such as daily
feedback on daily records. Students' perceptions of the e-portfolio's learning bene�ts appear to have been
in�uenced by this difference in feedback. Providing students with regular and timely feedback, in other
words, may help them stay motivated and achieve excellent learning results. According to Bleasel et al.
[17], providing exact feedback at the correct time is more important than the volume of feedback
supplied. Watling [20] also noted that excellent feedback can only be provided at an appropriate time. As
a result, it was veri�ed that providing fast feedback to students in the e-portfolio is an essential aspect for
clinical faculty.

First, with regard to the study’s importance and implications, this research looked at student satisfaction
with the use of e-portfolios in the �rst year after they were introduced. In a scenario where there is little
research on the use of e-portfolios, it is worthwhile to examine the satisfaction of utilizing e-portfolio
content by considering the features of each course in the clinical practice process for medical students.
Accordingly, because it was the �rst year of using an e-portfolio, there was no instruction on how to
organize and use the content. A satisfaction survey was conducted with students who used the e-
portfolio for the �rst time, and attempts were made to discover variables for content creation and
satisfaction enhancement in order to successfully use the e-portfolio that is used as an advantage for
students' learning in the future. Hence, satisfaction with utilizing an e-portfolio was highest in the
neurology clinical practice course in this study, which included pediatric, obstetrics, gynecology, and
neurology clinical practice courses. When compared to other clinical practice courses, the e-portfolio
content items in neurology clinical practice courses were minimized. When it comes to using the e-
portfolio, students want to be succinct and obtain what they want. It was veri�ed once again that the
appropriateness of information creation is a key component in building a student-friendly e-portfolio and
increasing user satisfaction. According to previous research, the number of content items in the e-
portfolio should be succinct and adaptable according to the learning goal to promote participation in the
e-portfolio and enhance the e�cacy of learning [18, 19]. In fact, Vance et al. [19] questioned clinical
practice students in the United Kingdom about their use of e-portfolios, concluding that content
con�gurations that reduce the time, repetition, and duplication of the process should be accomplished to
encourage e-portfolio participation. As a result, the degree of content composition elements should be
adjusted according to the learning objective to maximize the learning effect of using the e-portfolio.

Second, this study discovered that feedback is a key element in increasing an e-portfolio's learning
advantage. In competency-based medical education, feedback for learners is a signi�cant topic of study.
This study indicates that if the faculty offers timely observations on the feedback utilizing the e-portfolio,
it aids learners in self-re�ection and academic achievement. Research on the e�cacy of learning from
feedback recognized by students and teachers at a medical education site discovered that feedback
becomes more timely, detailed, and constructive [17, 20]. Consequently, a system for delivering detailed
feedback must be prepared to maximize the learning advantages of utilizing the e-portfolio.
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Notably, there were some shortcomings in this study. The questionnaires were created based on a review
of prior studies on the use of e-portfolios; moreover, the satisfaction with the usage of e-portfolios was
evaluated. An e-portfolio user satisfaction survey tool is required to perform an e-portfolio user
satisfaction survey on a continual basis. The number of questions on assessment and feedback in this
study were from one to two of them concerning the con�rmation of the link between evaluation and
feedback when using an e-portfolio. So, there is a limit that does not include complete e-portfolio
evaluation and feedback, such as the suitability of the content development range and questions about
particular feedback techniques. Therefore, we recommend that future studies on learning advantages,
such as complete feedback on evaluation items and content design, feedback timing, provider, quality,
etc. while utilizing an e-portfolio, will need to be more empirically performed.

Conclusions
This research discovered that student satisfaction with the use of an e-portfolio varies depending on the
composition and functioning of e-portfolio content items in a clinical practice course. The number of
content items in the e-portfolio decreased as the number of content items in the e-portfolio declined in the
clinical practice course of the medical school; moreover, the faculty in charge provided timely feedback.
This suggests that for medical students to effectively use the e-portfolio in the clinical practice course, a
plan should be developed to reduce the number of e-portfolio content items. Subsequently, there should
be a focus on the most important items while considering the unique characteristics of each clinical
practice course. It also indicates that professors should provide prompt feedback on students' academic
performances.
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