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Abstract

Background Report writing in class provides basic training for academic writing. However, report writing education
in medical schools in Japan has rarely been reported and no teaching strategy has been established for it.

Methods This study developed a report writing program using peer review for first-year medical students consisting
of two 120-minute classes. The goal of being able to write reports appropriately was established and presented

to students at the beginning of the program. In session 1, students decided on a topic, gathered information, and
structured their report. In session 2, students' written reports were peer reviewed. The reports were improved based
on the peer reviews. The responses of the pre- and post-program questionnaires were evaluated to determine the
program’s effectiveness. The other reports that were assigned one month after the program were used as comparison
with the reports of students who did not participate. Furthermore, the long-term effects of the program were also
evaluated by comparing the results of students from the previous year who did not participate in the program with
those of program participants six months after the program.

Results A total of 106 students completed the questionnaire evaluation. The program was rated as being acceptable
for the students. Self-assessment of report writing significantly improved after the program. The report scores of
program participants (n=99) were significantly higher overall and in all domains than were those of non-participants
(n=99). The self-assessment of students who participated (n=96) was significantly higher than that of non-
participants (n=109). No difference was observed for students’sense of burden in report writing.

Conclusions The report writing skills of medical students can be improved by clearly establishing the goals of report

writing and practicing the basic skills of report writing step-by-step. Moreover, the use of peer review may enhance
the effectiveness of learning opportunities for report writing.
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Background

The act of writing is a valuable tool for fostering learning
and scientific thought processes [1]. Academic writing,
as presented in reports, essays, dissertations, and journal
articles, is necessary for interpersonal communication
in all areas of science, including medicine [2]. In Japan,
however, various factors such as smaller research bud-
gets, fewer researchers [3], and a lack of academic writ-
ing skills among researchers have led to a decrease in the
number of research papers published [3]. While train-
ing programs for academic writing that include report
writing are included in first-year courses at many Japa-
nese universities [4—6], such programs have rarely been
reported in Japanese medical schools [7].

Several writing programs for doctors and faculty have
been reported [8-10]. Farrin et al. reported on medical
students’ learning experiences from writing blog posts
or “pearls” about their practice on the Pearls4Peers (P4P)
website [11]. However, graduate students’ academic
writing skills remain insufficient due to the lack of an
established teaching strategy for academic writing at uni-
versity. Moreover, informative or explanatory writing is
not always adequately emphasized during pre- and post-
graduate medical education years, which contributes to a
lack of confidence in writing, writing-related anxiety, and
cognitive burden among trainees [1].

Research misconduct related to writing articles could
be attributed to researchers not learning how to system-
atically write reports while at university. Thus, writing
instruction must not only teach more than simple writ-
ing skills, but also foster an attitude of active learning and
logical thinking, in which learners ask questions, think,
and express themselves [6]. Furthermore, medical educa-
tion should also cover publication ethics and what consti-
tutes scientific and research misconduct [12].

Report writing is not only an important basis for learn-
ing academic writing but also a cognitively demand-
ing learning task for students. Cognitive burden is an
important factor in the initiation, implementation, and
completion of writing tasks, and must be addressed to
significantly improve instruction for writing scientific
articles [13]. Although medical students often receive
report writing assignments, the rules of writing are
implicit and no systematic guidance has been provided
to them [14]. Because a formal curriculum for academic
writing was lacking at our institution, students had to
learn how to write reports by themselves. As a result,
their reports were of low quality and often resembled
unsubstantiated opinion pieces. Furthermore, plagia-
rism and other forms of dishonesty were observed, which
were problematic. Plagiarism, falsification, and fabrica-
tion are considered acts of research misconduct, which
are often caused by various factors [12, 15] such as the
lack of understanding of and interest in a topic, pressure
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to attain good grades, laziness, poor time management,
and insufficient academic writing skills [16]. Plagiarism,
in particular, is influenced by factors such as Internet
access, a lack of reference materials, laziness, and poor
academic writing skills [17]. Some reports are consid-
ered to be written using multiple copy-and-paste, making
these irregularities difficult to accurately detect [18].

Report writing assignments are often given in univer-
sity courses as an opportunity for students to summarize
their thoughts, provide evidence, and practice argumen-
tation [6]. However, these assignments often lack an
explanation of the purpose and the learning effects that
can be gained. Thus, they become a tedious task for stu-
dents, who may forget that writing can present many
benefits and opportunities. It is, therefore, necessary for
educators to clarify the objectives of report writing and
construct a curriculum with an awareness of the over-
all learning task. Effective curriculum development is
required to teach cognitively demanding skills such as
report writing.

The four-component instructional design (4 C/ID)
model is based on cognitive load theory, which advances
instructional design while preserving the wholeness of
complex tasks [19]. 4 C/ID was proposed in the field of
medical education in 2006 [20] and the use of the 4 C/ID
model in medical education programs has been recom-
mended [21]. Several reports on the implementation of
medical education programs using 4 C/ID [22-25] exist.
In 4 C/ID, learners are made aware of the task as a whole,
while complex tasks are divided into four components:
learning tasks, supportive information, procedural infor-
mation, and part-task practice. Experiential learning,
which highlights reflection as an important process, and
student peer reviews also play a role in the effectiveness
of report writing classes [26—28].

We were concerned that medical students did not
fully understand the purpose of what they should learn
through the report writing process and how to write their
reports according to academic writing, even for reports
in their mother tongue. Another problem was that stu-
dents were working on their reports in a haphazard man-
ner, as if they were burdensome assignments. Thus, this
study conducted a course on report writing with peer
review for first-year medical students in Japan based on
the 4 C/ID model. We hypothesized that providing a sys-
tematic report writing program with peer review to first-
year students could improve their report writing skills
and reduce their sense of cognitive burden. We then eval-
uated the long-term effects of the program on students’
attitudes toward report writing. The program is expected
to help students write high quality reports and to reduce
incidences of misconduct.
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Methods

Ethical approval

This study was approved by the Ethics Committee of
Chiba University (approval no. 3425). The study database
was anonymized.

Study design

This descriptive, interventional study compared two
groups without randomization. The study analyzed pre-
and post-program questionnaires for participants to
evaluate the effectiveness of the systematic report writing
program with peer review. Additionally, we performed
a comparative evaluation of the questionnaires admin-
istered to non-participants and participants, along with
their reports.

Reports and essays are not clearly defined and may dif-
fer depending on the context [29, 30]. In Japan, a report
is generally considered to be a document that has a
structure and requires argumentation with evidence. In
contrast, an “essay, is often used as a free form expres-
sion of opinions, thoughts, and impressions. Students
in this program were asked to produce evidence-based
documents that would serve as the basis for future aca-
demic writing, such as case reports and original research
papers. In this study, a report is defined as a document
that states an argument based on evidence with a certain
proofreading, using as evidence of the research on an
issue of a certain theme.

Setting

Medical education in Japan

In Japan, students enter medical school after graduat-
ing from high school. Japanese medical schools have
a six-year curriculum that is standardized throughout
the country. Medical school education in Japan is based
on the model core curriculum developed by the Minis-
try of Education, Culture, Sports, Science and Technol-
ogy [31]. Pre-clinical education includes liberal arts,
basic medicine, and clinical medicine, and is presented
in stages from the first to the fourth year before clinical
clerkship. Regarding academic writing, outcomes in the
model core curriculum include “Research Presentation,’
which requires students to summarize their research in
the form of a thesis, report, or conference presentation
(Code: RE-04-01) as a competency [31]. The educa-
tional methods for research presentation have not been
standardized, leaving each university to determine them
independently.

Participants

Chiba University has approximately 120 medical students
in each academic year. The number of study participants
was based on realistic possibilities without calculating
the sample size. The participants were recruited from
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among 116 students who took part in the report writing
program from May to June 2023. The participants were
informed about the study before the start of the program,
and they provided their consent to participate.

To evaluate the long-term effect of the program, the
students who participated in the program answered the
post-questionnaire in December 2023, six months after
the lecture. The control group comprised 118 students
who were in their first year at the time. These students
had not attended the report writing program but had
answered the same questionnaire in December 2022.
They were informed about the study before the survey
was distributed, and provided their consent to complete
the survey.

The format of the entrance exam remained unchanged
for students entering in 2022 and 2023. There were also
no differences in grades between students in the two
years. Moreover, there were no changes in the curriculum
of our university between the April and July when report-
ing assessment was performed, other than the addition of
areport writing program.

First-year curriculum and “introductory problem-based
learning (iPBL)”

The report writing program was implemented as part of
the iPBL class in 2023, which was conducted from May
to July for first-year students. The purpose of the iPBL
class was to acclimate medical students to active learn-
ing at university. In session 1, students were divided into
groups to brainstorm and discuss the image of the doc-
tor they should aspire to become. In session 2, a lecture
was presented on the diploma policy of Chiba University
and the problem-based learning (PBL) processes. Then,
students attended the PBL session using medical news
articles as the subject matter (Fig. 1). The PBL consisted
of three sessions (core sessions 1-3), during which medi-
cal students were divided into groups of about seven or
eight. News articles were given in fragments at each core
session. Students identified questions and decided on
their own report themes. At the start of core sessions 2
and 3, students compiled a report to share information
on the theme they selected during the previous core ses-
sion. Additional information on news articles was then
provided for further discussion. The topics were differ-
ent: oral adenovirus type 5 vector SARS-CoV-2 vaccine
in 2022, and Recanemab, a drug for dementia in 2023.
One faculty member per group participated in the PBL
as a facilitator. After the three core sessions, each group
decided what to present in the final class. After assigning
roles within each group, students completed their pre-
sentations on their own time, and were given 180 min to
engage in group work. Each group was given five minutes
to present during the final class.
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Year 2022 Year 2022 /2023 Year 2023

Introduction
1 months
after admission
(2 weeks)

Group Discussion

Unidirectional lecture on

Students were divided into groups to brainstorm and discuss the
image of the doctor they should aspire to become.

Lecture regarding to diploma policy

Academic
Writing

Session 1 (120 min)
1. Tntroduction and overview lecture (20 min).
2. Bach student performed the following (10 min).

Program

(2) narrow down the topic, formulate questions

report writing (20 min)

PBL Core session 1
3 months
after admission
(5 weeks)

Core scssion 2

contents of their report.

Core session 3

contents of their report.

Prescntation

time (180 min).

Identification of questions.
Discussions to resolve questions.
Ne“ S an,cle Identification of topics to be

investigated.

@ Same
discussion as
Each smdmz prcsuns the N amclc G Tme 1L
Determination
% of the theme
Each alud:‘nl pmenh the Ne\» s «ruul: of the

Each group decided the theme of presentation in final class.
Students completed their presentations during their own preparation

Each group gave their presentation in five minutes in the final class.

2 months
after admission
(4 weeks)

(3) decide on a conclusion for each theme.
. Bach student performed the following using a worksheet (30 min).
(4) gather material (5) write an outline
(6) organize material (7) think about structure
. Peer review using their worksheet in groups of three (15 min cach,
45 min in total).
. Summary of session 1 and explanation for session 2 (15 min).

Each student writes their own
first version of the report.
Sessmn 2 (120 min)
. Introduction (15 min).
2. Reading and peer review of cach other's reports in groups of three
(30 min each, 90 min in total).

3. Additional lectures on critical examination and academic writing
(15 min).

w

~

v

2 weeks

presentation.

Each student writes their own
final version of the report based
on the Peer Review.

2 weeks

A faculty member (HK) assessed
all final version reports and overall
[T feedback to the all students.

i

December

Fig. 1 Schedule of the report writing program in iPBL and evaluation questionnaires. The evaluation of the report writing program and the evaluation
for comparison between participants and non-participants are indicated by orange figures and text. iPBL, Introductory Problem-Based Learning, PBL,

Problem-Based Learning

Until 2022, only a 20-minute unidirectional lecture on
report writing was delivered before core session 1 of the
PBL. In 2023, report writing program was then intro-
duced at the same time in iPBL classes. The content of
the iPBLs mentioned above remained unchanged except
for the different news topics covered in the PBLs.

Report writing program

The program consisted of two 120-minute classes, which
combined lectures, individual work, and peer review.
Sessions 1 and 2 were conducted two weeks apart. The
classes were administered by the two authors (HK
and SI). Left side of Figure 1 summarizes the program
schedule, report writing assignment, and evaluation
questionnaire.

The learning objective was to be able to write an appro-
priate report. The benefits of report writing were clearly
stated and explained to the students. The features of
this course are to show the overall image of report writ-
ing based on the 4 C/ID [19]. Procedural and support-
ive information, such as how to decide on a topic, how
to make an outline, and how to search for literature,

which are necessary for report writing, were made avail-
able to the students. Students were then guided through
the steps of writing a report, such as formulating ques-
tions and gathering information. The worksheets were
developed to assist students to keep their direction. Fur-
thermore, peer reviews were applied based on previous
reports of expected effectiveness in academic writing
programs [27, 28]. Because it was essential that students’
products should be understood by the reader, peer
reviews could promote awareness of the importance of
communicability of reports. In addition, it was easy to
implement, even with a limited number of faculty.

The writing program was conducted in Japanese, since
we focused on improving the ability to write reports in
one’s native language.

Session 1 (120 min)

The report writing process was divided into the follow-
ing eight steps: (1) planning a timetable for submission;
(2) focusing the topic and formulating questions; (3)
deciding on the final conclusion; (4) gathering material;
(5) outlining; (6) organizing material; (7) thinking about
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structure; (8) writing [32]. Each process was regarded as
a part-task in 4 C/ID and was practiced by the students.
Themes for assignments on familiar topics with eas-
ily retrieved information were determined in advance,
thereby reducing the load on the students. In addition,
three different report topics were set for peer review.
Students chose one of the following three themes for
their report: (a) discuss nail clipping or tooth brushing;
(b) state your opinion on the pros and cons of wearing a
mask; or (c) describe what you gained through university
entrance examinations.

At first, students were given an overview of report writ-
ing, which focused on writing reports within reports, and
the basic rules of writing were explained for 20 min. Sec-
ond, students were divided into groups of three. As first
assignment, each student performed steps (2) and (3) for
each of the selected themes using the individual work-
sheet for 10 min (Fig. 2A). Then, as second task, they
performed steps (4)—(7) according to the worksheet for
30 min. After completing the worksheet, as a peer review
phase, each student gave a 5-minute presentation on it
to the other two students in their group. Self- and peer
reviews were conducted using the assessment part of the
worksheet (Fig. 2B, C), followed by an exchange of opin-
ions. Finaly, faculty summarized the main points of the
content of the session 1 and explained the style of writ-
ing reports, how to include citations, followed by session
2. As homework, based on the worksheet results, each
student wrote a 2,000-character report in Japanese. 2000
Japanese characters is equivalent to about 800—1200 Eng-
lish words.
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Session 2 (120 min)

At first, a brief review of session 1 was given as an intro-
duction, followed by explanation of the peer review for
15 min. Then, the same three-person groups from ses-
sion 1 were given 10 min to read their group members’
reports, five minutes to evaluate them using the self-
and peer assessment parts (Fig. 3A, B), and 15 min for
self-assessment and feedback from peers (Fig. 3C). This
30-minute procedure was carried out among the three
students and their opinions were shared within the group
to improve their own reports (total 90 min). Then, stu-
dents were given additional lectures on critical examina-
tion and academic writing for 15 min.

After session 2, the students revised their reports based
on the peer reviews and submitted the final versions to
Google classroom® two weeks later. The final submissions
were assessed by one author (HK), and feedback was
given to the whole group instead of individual students.

Data collection

Evaluation of the effect of the program

The following questions regarding students’ self-assess-
ment of report writing and their sense of burden were
asked before, immediately after, and six months after the
program (May, June, and December 2023, respectively)
(S. Table 1): (A, B, C1) “How would you rate the self-
assessment of your report writing?’, and (A, B, C2) “How
burdened do you feel by assignments that require you to
write reports?” The questions were scored on a 5-point
Likert scale ranging from 1 [Very low (A, B, C1); Very

(A) Worksheet

(B) Self assessment form

(C) Assessment form for peer review

Academic Writing Worksheet

1. Theme

Check the theme of you choice

Check items

2. Interests

and opi
Contents | Itis not just an impression.
The argument is clear.

3. Guestion  Sclect e of the sbove 2 ad considr the quesin

4. Claims * Lt consider the argument or the question statex

5. Sub-themes

Academic Writing Self-Assessment Form 1

Tabove The topic has been narrowed down. 10 -20-30-40-05
A clear distinction between facts 15 » 2310 5510 A5 o 25
inions.

Nothing unretated to the claim Is 10 20-30-40- 05

Notes in response to comments from evaluators

Academic Writing Assessment Form 1
Name
Evaluator (1) Name
Evalyator (2) Name

Check
(change the appropriate M to 1)
Check items. Bad 1,2, 3,4, 5Good

Evaluator (1) Evaluator (2)

The toplc has been namowed 10,0.30.0.05  10-030-0-05
jown.

A clear distinction between -0-30-0-
facts and opinions. IEHElEEara

SUbStance| 1t is not just an impression.

10-0-30-0-05
10-0-30-0-05
10-0-30-0-05

10-0-30-0-05

The argument is clear. 10-0-30-0-05

Subtheme (2)
Subtheme (3)
Subtheme (4)

6. Materials *Lets anbe 2 also listed)
(Information)

Information A:
Information B:
Information C
Information D:
Information E:

Information

Nothing unrelated to the claim  1.00.30.0.05
tted.

Pl 10-0-30-0-05

@ Comment from evaluator (1)
(Good points)

(Bad points, points for improvement)

(Impressions and Others)

Information G:
Informsation H:
Information I

2 * Lt organize the information that can be used for each sub-theme.
Outline/Structure | subeme (1)

Sulbtheme (2):
Subtheme (3)

Subthermes (4):

@ Comment from evaluator (2)
(Good points)

(Bad points, points for improvement)

(Impressions and Others)

Fig. 2 Work sheet, self-assessment sheet, and assessment sheet for peer review in session 1
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(A) Self assessment form

(B) Assessment form for peer review No. 1

(C) Assessment form for peer review No. 2

Academic Writing Self-Assessment Form 2

Nami

Academic Writing Assessment Form 2

@ Evaluator (1)
(Good points)

Evaluator (1) Nam

Evaluator (2) Name.

(Bad points, points for improvement)

[

The topic has been narrowed

Bullet points, tables, and graphs. The argument is clear.

are used effectively. el
It consists of three parts: an st
introduction, a main argument, and 10-0-30-0-05

aconclusion. are used effectively.

written on it
cified  number
e =

written on

dowr 10-0-30-0-05 Check items
A clear distinction between facts 10-0-30-0-05
and opl The (DDI( has been narrowed
It s not just an impression. 10-0-30:0-05 down.

Substancell || ontisclear. 10-0-30-0-05 :n&%?;\ (‘jlsw\cnon between facts.
Nothing unrelated to the claim is .0-30-0-
stated. 10-0-30-0-05 S It is not just an impression.

Nothing unrelated to the claim is
ated.

Bullet points, tables, and graphs

e U Eeess oo 10-0-30-0-05 It consists of three parts: an
sted Introduction, a main argument, and
The way of citation is correct. 10-0-30-0-05 a conclusion.
The wrting style Is unified in the P At least three references are
Thesis  regular JELEUSELELED listed.
Etiquette  Spoken lansuase is not used. 10-0-30-0-05 The way of citation is correct.
and  There are no sentences Shat are The writing stye Is unified In the
Writing  ambiguous in their wordin: EECLSEEEEES Thesis  regular form.
There are no typos or omissions. 10.0-30.0-05 Etiuette  Spoken language Is not used.
There are no sentences with more and  There are no sentences that are
than 80 characters (redundant 10-0-30-0-05 Writing ambiguous in their wording.
sentences) in one sentence. There are no typos or omissions.
Chart numbers, titles, units, and
sources of obies and Sraphs are 10-0-30-0-05 e sentencesithioce
cer sentences) in one sentence.
The specified format (paer size, DEEEES
-0-30-0- Chart numbers, titles, units, and
— mber of mf'::'m’ B b“‘“ - Sources of tables and sraphs are
e specified _number  of clear.
s 10-0-30-0-05
characters Is respected. The specified format (paper size,
Your number, name, etc. are e mber of Characters) Is used.

Your  number, name. etc. are

Check
(chs the te @ to 0)
changs the approoriate M to (pressions and Others)

Evaluator (1) Evaluator (2)

10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05 @ Evaluator (2)

(Good points)

10-0-30-0-05
10-0-30-0-05

10-0-30-0-05
10-0-30-0-05

10-0-30-0-05  10-0-30-0-05 (Bad points, points for improvement)

10-0-30-0-05  10-0-30-0-05

(Impressions and Others)

10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05
W Self-assessment

(Good points)

10-0-30-0-05  10-0-30-0-05

10-0-30-0-05

10-0-30-0-05

10-0-30-0-05

(Bad points, points for Improvement)
10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05

(Impressions and Others)

10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05
10-0-30-0-05  10-0-30-0-05

10-0-30-0-05  10-0-30-0-05

Fig. 3 Self-assessment sheet and assessment sheet for peer review in session 2

burdensome (A, B, C2)] to 5 [Very high (A, B, C1); Not at
all burdensome (A, B, C2)].

To evaluate the program’s effect on the students, quan-
titative data were obtained from their responses to the
questionnaire immediately after the program (S. Table 1):
(B3) “How useful was the program?’, (B4) “How difficult
was the group work?’, (B5) “Did you gain any new knowl-
edge from the program?’, (B6) “What were the good
aspects of the program?’, and (B7) “What were the weak
points of the program and what can be improved?” Ques-
tions B3-5 were scored on a 5-point Likert scale ranging
from 1 [Not useful at all (B3); Very easy (B4); Did not
gain at all (B5)] to 5 [Very useful (B3); Very difficult (B4);
Very much gained (B5)]. Questions B6-7 were answered
in an open-ended format.

These questionnaires combining a Likert scale and
free-text items were designed for the exploratory pur-
pose of evaluating program effectiveness. A Likert scale
format was used for ease of answering the questions. The
questionnaire items were created under the supervision
of physicians specializing in medical education (MA and
SI).

In December 2022, one year before the program was
conducted, questions B1-2 were answered by first-year
students who had not participated in the program (here-
after “non-participants”). The responses of both program
participants and non-participants were compared.

Report assessment
As there was no report writing program in 2022, reports
produced for core session 3 during the PBL, which takes

place in the second half of the iPBL, were adopted as a
comparison for the reports. The reports written for core
session 3 of the iPBL, where the theme was determined
in core session 2, were compared between program par-
ticipants and non-participants. The reports were assessed
using the scoring rubrics for writing described by Jacob
et al. [33]. The scoring method was based on five aspects:
content, organization, vocabulary, language use, and
mechanics. Each aspect was rated on a four-point scale
(excellent to very good, good to average, fair to poor, and
very poor). Content, organization, vocabulary, language
use, and mechanics were allocated 30 (4 levels; 30, 25, 20,
15), 20 (20, 16, 12, 8), 20 (20, 16, 12, 8), 25 (25, 19, 13, 7),
and 5 (5, 4, 3, 2) points, respectively. The total score was
100 points, and a score of 34 points corresponded to very
poor in all cases.

Two authors (HK and MA) independently rated the
reports from non-participants and participants. The
authors’ scores displayed a non-normal distribution, and
the Spearman’s rank correlation coefficient was 0.891
(p<0.001). The two authors calculated and compared the
averages of the scores of the program participants and
non-participants that were assessed.

In addition to these evaluations, citation methods, such
as the presentation of the reference locations, inclusion
of citations, and number of reliable references, were also
assessed (S. Table 2).

Statistical analysis
Continuous variables are shown with mean value
and standard deviations (SD) for clarity, regardless of
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distribution. The continuous variables were compared
between the groups using the Mann—Whitney U test and
the proportions of categorical variables were compared
using Pearson’s chi-square test. A p-value<0.05 was con-
sidered statistically significant. All statistical analyses
were performed using JMP Pro 15.0 software (JMP Sta-
tistical Discovery LLC, Cary, NC, USA) and SAS soft-
ware version 9.4 (SAS Institute, Cary, NC, USA).

Results

A total of 116 medical students participated in the
program during the study period. Ten students were
excluded: Eight provided insufficient responses to the
questionnaire before and immediately after the program,
and two did not agree to data collection. The final sam-
ple included 106 students (18.7+1.3 years old, 81 males
and 25 females) for questionnaire evaluation and report
assessment.

Evaluation of the education program

The 106 students responded to the questionnaires before
and immediately after the program. Figure 4 summarizes
the two groups’ results for self-assessment and perceived
burden. The program was evaluated as highly use-
ful (4.410.7), and the degree of difficulty was adequate
(3.3%£0.7). In addition, many students were able to gain
new knowledge (4.4%0.7) (Fig. 4A). The responses for
(B6) included understanding the basics of report writing
(n=52, 49.1%), peer review (n=32, 30.2%), learning how
to cite literature (n=7, 6.6%), a combination of lecture
and practice (n=6, 5.7%), knowing the purpose of report
writing (n=5, 4.7%), and sharing opinions with others
(n=5, 4.7%). By contrast, the responses for (B7) included
uneven difficulty of the three topics of the report assign-
ment (n=22, 20.8%), a long time allocated for peer review
(n=22, 20.8%), hearing only the opinions of students in
the group (n=5, 4.7%), and insufficient educational con-
tent on report writing techniques (n=5, 4.7%). Few stu-
dents had concerns about the validity and reliability of
peer assessments (n=3, 2.8%), and dissatisfaction with
the lack of individual feedback on their reports by faculty
(n=3,2.8%).

Self-assessment of report writing before and imme-
diately after the class improved significantly (Before
2.610.9 vs. After 2.9+0.9, p<0.001) (Fig. 4B). However,
no significant changes in students’” self-identified sense
of burden were found (Before 2.2+1.0 vs. After 2.1%+0.9,
p=0.205) (Fig. 4C).

Among the 106 students, 96 (90.5%) responded to a
post-survey to evaluate the long-term effect of the pro-
gram. Self-assessment (2.840.9) did not change from
self-assessment immediately after the program (p=0.075)
and remained significantly better than that before the
program (p<0.001) (Fig. 4B). Additionally, sense of
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burden (2.1£1.0) did not change before and immedi-
ately after the program (p=0.279, p=0.205, respectively)
(Fig. 4C). The self-assessment results of program partici-
pants were significantly higher than those of the 109 non-
participants (participants, 2.84+0.9 vs. non-participants,
2.4%0.9, p<0.001) (Fig. 4B). However, no difference was
observed in the sense of burden between the two groups
(participants, 2.1£1.0 vs. non-participants, 1.9%0.9,
p=0.301) (Fig. 4C).

Report assessment

Table 1 summarizes the assessment results of the reports
in core session 3 of the PBL for program participants and
non-participants. Compared to non-participants, pro-
gram participants had significantly higher overall scores
(participants, median 76.0 [IQR, 69.0-82.0] vs. non-par-
ticipants, median 63.5 [60.0——73.5]) and scores in each
domain (content, organization, vocabulary, language use,
and mechanics).

Moreover, scores for methods and number of citations
in reports by participants were also significantly higher
than were those in reports by non-participants (p<0.001
and p<0.001, respectively).

Discussion

This study is the first to evaluate the effectiveness of
a practical writing program in Japan using the 4C/ID
model and peer review for first-year medical students.
The two main findings are as follows: First, this program
with peer review that focused on report writing improved
the quality of medical students’ reports. Second, the pro-
gram improved medical students’ self-assessment of
report writing without increasing their sense of burden.

This study focused on report writing as a learning task
by clarifying its benefits. The results revealed that the
participants found the program to be acceptable. As they
gained a better understanding of the benefits of report
writing for their future clinical experience and the pub-
lication of their research, they became more intrinsically
motivated. The program also improved their self-assess-
ment of report writing and the quality of their reports.

In the present program, the participants understood
the necessary steps for report writing and wrote their
reports considering each step as part-task practice.
Although this increased their workload more than report
writing without adequate instruction, it did not increase
their sense of burden in this study. The worksheets
required for the program’s report writing process may
have been influenced by the reduction in cognitive load.
Although report writing is a cognitively demanding activ-
ity [13], careful scaffolding may enable learners to work
without increasing their workload. While learners must
identify and define their own needs and learning goals in
self-directed learning [34], it is also important for faculty
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A. Evaluation of the program by participants (n=106)
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Table 1 Comparison of the assessment results of the reports in core session 3 of the introductory problem-based learning between

program participants and non-participants

Parameter Participants Non-participants p-value
2023 2023
(n=99) (n=99)
Total (maximum 100), mean +SD 76.0+9.8 66.1+11.2 <0.001
Content (maximum 30), mean+SD 246+2.8 218+32 <0.001
Organization (maximum 20), mean+SD 150+26 150+2.8 <0.001
Vocabulary (maximum 20), mean+SD 150+2.3 127+23 <0.001
Language use (maximum 25), mean =+ SD) 174£36 152+37 <0.001
Mechanics (maximum 5), mean +SD 39+05 36+06 <0.001
Citing
Methods of citing, n (%) <0.001
4 19(19.2) 4(4.0)
3 45 (45.4) 32(323)
2 33(33.3) 59 (59.6)
1 2(20) 4(4.0)
Number of reliable references, n (%) <0.001
4 75 (75.8) 51(51.5)
3 18(18.2) 23(23.2)
2 21(21.2)
1 4(4.0)

SD, standard deviation

members to clearly inform them about the purpose of an
assignment and provide the appropriate instructions.

Becoming proficient in academic writing in English is
necessary for publishing research results in internation-
ally recognized journals [35]. However, acquiring this skill
is difficult even for native English speakers, much less for
speakers of English as a second/foreign language [36]. It
has been suggested that learners need writing support in
the process of acquiring academic writing [35]. Academic
writing education in Japan lags far behind that in Europe
and the United States in both Japanese and English [37].
In fact, Japanese high school students lack educational
opportunities for academic writing in Japanese [38]. A
survey of Japanese university students on their ability
to translate between Japanese and English suggests that
a lack of Japanese language proficiency can affect their
English performance [39]. Therefore, academic writing
skills in one’s native language must be improved before
proceeding to write case reports and scientific papers in
English.

Peer review was used in this program to evaluate and
improve the students’ own reports. Program participants
considered the peer review process effective and accept-
able despite their lack of experience in report writing.
Peer review may promote metacognition through self-
assessment and reflection by enabling students to check
on each other’s learning status and share information on
how to search for better literature to be applied to clinical
problems. However, students may also find it difficult to
be critical when evaluating their peers’ essays [40]. Since
the purpose of assessment in this study was made clear

by preparing the assessment form in advance, the stu-
dents were able to engage in peer review without resis-
tance. A few program participants were concerned about
the lack of feedback from faculty. However, providing
individual feedback on reports can be burdensome for
faculty members, making this system difficult to imple-
ment. On the contrary, peer review among students can
be easily conducted and implemented even with inade-
quate resources, such as faculty and time [27, 28].

The present study has some limitations. First, as it was
conducted in only one medical school in Japan, its effects
on and comments from the participants are subject to
cultural bias. Second, regarding research design, this
single-site study used a small sample of participants in an
uncontrolled environment and relied partly on students’
self-assessments for data collection. Future research
could use a larger sample size of students across different
schools and regions to increase sample diversity. Third,
the questionnaire items may not fully represent partici-
pants’ emotions and attitudes because their validity and
reliability have not been confirmed. Fourth, since the top-
ics of the PBLs that required the reports for comparison
between participants and non-participants were different
in 2023 and 2022, the report assignments were not stan-
dardized. Therefore, the assessors were not completely
blinded because they were able to ascertain whether par-
ticipants or non-participants wrote the reports based on
the content of their reports. In addition, the report evalu-
ation criteria [33] were developed for English reports
and have not been validated for Japanese reports. Fifth,
the long-term effects of report plagiarism have not been
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verified and it was not possible to verify whether report
plagiarism and other forms of cheating were reduced.

Conclusions

Report writing is an important first step in academic
writing for medical students. The results from this study
suggest that the report writing skills of medical students
can be improved by clearly stating the goals of report
writing and practicing the part-tasks of report writing
step-by-step. Moreover, peer reviews may enhance the
effectiveness of learning opportunities for report writ-
ing. By providing the program in the early years of medi-
cal school, subsequent report writing assignments can
become more meaningful learning opportunities for
students.
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