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Abstract 

Background  Progress testing is an assessment method in which an examination reflecting competencies at gradu-
ation is regularly administered to students over multiple years, thereby facilitating self-directed learning. However, 
the significance of the objective structured clinical examination as a progress test in undergraduate education, needs 
to be determined. This study provides evidence of the role of the objective structured clinical examination for pro-
gress testing and optimal scoring methods for assessing students in different academic years.

Methods  We conducted a sequential explanatory mixed-methods pilot study. Participants were assessed using 
the Item Rating Scale, the year-adjusted Global Rating Scale, and the Training Level Rating Scale. The characteristics 
of each scale were compared quantitatively. In addition, the influence of the objective structured clinical examination 
as a progress test on learning attitudes was examined. Qualitative data from a post-examination questionnaire were 
analyzed, using content analysis to explore influences on self-directed learning.

Results  Sixth and fifth year clinical students (n = 235) took the objective structured clinical examination progress test. 
The total Item Rating Scales were recorded (%) as 59.03 ± 5.27 and 52.64 ± 5.08 (p < 0.01); Training Level Rating Scale 
was 3.94 ± 0.39 vs 3.22 ± 0.42 (p < 0.01); and the year-adjusted Global Rating Scale was 4.25 ± 0.44 vs 4.32 ± 0.52 (no 
significant difference), for the sixth and fifth year students, respectively. The correlations across stations and the reli-
ability of each station were satisfactory. Four categories were identified in the qualitative analysis: “motivation to learn 
during the clinical clerkship was promoted,” “dissatisfied with being asked about things they had not experienced,” 
“confusion about being unable to use conventional test-taking strategies,” and “insufficient understanding of compe-
tencies at graduation.” The scores indicated significant differences in performance according to training year.

Conclusions  This study provides evidence that the objective structured clinical examination can be used as a pro-
gress testing tool for undergraduate clinical clerkships. Further enhancement of training opportunities and dissemi-
nation of performance competency goals in clerkship curricula are required if we intend to promote self-directed 
learning through progress testing.
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learning

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Medical Education

*Correspondence:
Ikuo Shimizu
qingshuiyufu@gmail.com
Full list of author information is available at the end of the article

https://orcid.org/0000-0002-6731-7104
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-023-04940-8&domain=pdf


Page 2 of 10Shimizu et al. BMC Medical Education          (2023) 23:958 

Introduction
Progress testing (PT) is a testing method in which an 
examination at a level of difficulty that indicates the com-
pletion of learning (graduation) with a passing score, 
which is regularly given to students to help them under-
stand their mastery of the expected achievement goals 
[1]. PT is cross-sectional in that it includes participants 
at diverse levels of training and allows for a longitudinal 
assessment through the opportunity to compare per-
formance over time [2]. Owing to these characteristics, 
PT has been shown to have certain educational benefits 
in fostering self-directed learning (SDL) [3]. SDL is a 
learning attitude in which individuals take the initiative 
to diagnose their own learning needs, formulate their 
own learning goals, and identify resources for learning. 
They also choose the appropriate learning strategies and 
evaluate their learning outcomes, including performance 
in a national board examination [4, 5]. Ultimately, PT 
will curb shortsighted academic test preparation and 
cramming, promote deeper lifelong learning, and even 
improve performance on national certification exami-
nations. However, most PTs that have been practiced to 
date are written examinations, although there are differ-
ences in the medium used, such as paper or computers 
[6]. Thus, PTs only provide information on the cognitive 
domain rather than emphasize demonstrating various 
competencies [7]. From an assessment theory perspec-
tive, using written examinations to assess the utilization 
of knowledge aspects often does not adequately measure 
them because it requires a reasonable amount of atten-
tion to the composition and other aspects of the test [8]. 
It is a weakness of PT as a written examination.

As direct observations of clinical skills are often insuf-
ficient in the workplace, the objective structured clinical 
examination (OSCE) is frequently used, in which learners 
are presented with simulated clinical problems to assess 
their clinical competencies in solving them [9, 10]. It is 
commonly used to assess various skills, such as history 
taking, physical examination, and clinical procedures, as 
well as other roles required by physicians, such as com-
munication and professionalism.

However, the role of the OSCE as a PT (OSCE-PT) 
has yet to be fully explored. Few attempts reported on its 
implementation in postgraduate internal medicine train-
ing are by Pugh et  al. [4, 5]. More advanced residents 
recorded higher scores and higher test reliability in their 
study [11]. They provided evidence for the validity of 
using scores achieved on the OSCE as a measure of pro-
gress for learners at different training levels, suggesting 
that the OSCE may play a role as a PT. In addition, it can 
also function as formative assessment, which is expected 
to have the potential to promote SDL [12]. However, 
the potential of PT in undergraduate education remains 

unclear. As a characteristic of undergraduate education, 
differences in performance across years in the OSCE-PT 
may be influenced by the attitudes of the target students 
toward learning. Compared with more passive learn-
ing methods such as classes, workplace-based learning 
requires SDL, which is also associated with lifelong learn-
ing attitudes. Therefore, if the OSCE can be inserted dur-
ing the undergraduate clinical curriculum, where OSCE 
tasks of the same difficulty level are assigned to students 
in different years and the achievement level of the stu-
dents’ skills can be assessed, it will help students under-
stand the expected level of mastery of achievement goals 
and bring about SDL, which will also enable educators to 
provide more personalized skills education. Our research 
questions were as follows:

1.	 Does OSCE-PT measure improvement in competen-
cies over time in an undergraduate medical educa-
tion curriculum?

2.	 How does OSCE-PT influence SDL attitudes?

Methods
In this study, we examined whether OSCE-PT could 
measure improvements in competencies over time in an 
undergraduate medical education curriculum, and how 
PT influenced SDL attitudes.

Context of examination
In Japan, medical schools have a six-year undergradu-
ate curriculum, with the clinical clerkship (CC) program 
dedicated to the last two years. Two types of OSCEs are 
implemented as summative assessment for clinical skills 
before and after clinical clerkship (Fig.  1). The former 
type of OSCE before starting clinical clerkship (“pre-
CC”) is conducted as a part of the Common Achieve-
ment Tests (CAT). In addition, the latter type of OSCE 
to confirm whether the 13 tasks (Table  1) in the Model 
Core Curriculum [13] have been implemented after 
completing clinical clerkship (“post-CC”) as the CAT in 
2020. Both OSCEs are summative assessments and can-
not measure the achievement status of skills during clini-
cal clerkship for feedback, as PT does. Other assessment 
opportunities, such as workplace-based assessments, are 
implemented for both formative and summative pur-
poses, in addition to these OSCEs. These assessments 
were designed according to the blueprint for assessing 
clinical years (Table 2). Like other OSCEs, this blueprint 
is based on the clinical competencies shown in Table  1 
[13]. Of these, we chose three stations (medical record, 
clinical procedures, and patient safety) for this examina-
tion because they have not been assessed in the existing 
OSCEs and are difficult to standardize in the workplace-
based assessments.
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In addition to the existing OSCEs mentioned earlier, 
we implemented a “mid-term CC” OSCE in the fifth year, 
marking the midpoint of the clinical clerkship program. 
This assessment opportunity was utilized as an OSCE-PT 
(Fig. 1). As a pilot study exploring the role of the OSCE-
PT, this study describes the function of OSCEs in assess-
ing medical students across different years. Furthermore, 

the authors described the structure for recording scores 
and aimed to establish evidence for an appropriate rating 
scale for an undergraduate OSCE-PT.

The stations were developed by an educational spe-
cialist of the Center for Medical Education and Clini-
cal Training who had received intensive training on 
simulation-based education and assessment through a 

Fig. 1  Overview of clinical skills assessment using the existing CAT-OSCEs in a typical medical school in Japan (Shinshu University) and the OSCE-PT 
in this study. Other assessment opportunities than these OSCEs were not described (e.g. workplace assessment, portfolio, written or oral tests) . 
In this study, OSCE-PT for the 6th year students was conducted simultaneously with post-CC OSCE. CAT, Common Achievement Test; CC, clinical 
clerkship; OSCE, objective structured clinical examination; PT, progress testing

Table 1  Tasks that should be performed at graduation as described in the Model Core Curriculum 2016 [13]. Thirteen tasks are defined 
as competencies at graduation

1. Listen to medical history and perform physical examination.
2. Think of differential diagnoses.
3. Interpret the results of basic laboratory tests.
4. Plan prescriptions.
5. Document medical records (medical chart).
6. Orally present the patient situation.
7. Clarify clinical problems and collect evidence.
8. Conduct/receive handover of a patient case.
9. Collaborate in an interprofessional team.
10. Perform initial responses to highly urgent patients.
11. Obtain informed consent.
12. Perform fundamental clinical procedures.
13. Contribute to patient safety through the identification and improvement of organizational issues.

Table 2  Blueprint for assessing clinical skills in a clinical clerkship curriculum of a typical medical school in Japan, and this study 
(OSCE-PT). This blueprint is created based on the example of Shinshu University, where assessment methods during CC vary for each 
rotation

CAT​, the Common Achievement Tests, CC clinical clerkship, OSCE objective structured clinical examination, PT progress testing

Schedule Assessment methods Competencies at graduation (tasks should be performed) [13]

1 2 3 4 5 6 7 8 9 10 11 12 13

before CC (y4) Pre-CC OSCE (CAT) X X X

during CC (y4–6) workplace-based (including 
portfolio and oral tests)

X X X X X X X X X X X X X

end of CC (y6) Post-CC OSCE (CAT) X X X X X

midpoint (y5) and
end (y6)
of CC

this study
(OSCE-PT)

X X X X X X X
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consensus meeting of faculty. Medical interviews, physi-
cal examinations, clinical reasoning and planning, pres-
entations, and discussions with health professions (i.e., 
the rest of the competencies) were not included in this 
study, because they were asked in existing OSCEs and 
regularly assessed in the workplace. The study stations 
took 20 minutes for charting medical records and 7 min-
utes for other stations. The purpose of the OSCE-PT was 
explained to the students in advance, and the results were 
provided after the examination.

Participants
We conducted this study at Shinshu University School 
of Medicine, a national university in Japan. The pre-CC 
OSCE takes place at the end of the first semester of the 
fourth year. The clinical clerkship then begins in the sec-
ond semester of the fourth year and continues until the 
first semester of the sixth year. The post-CC OSCE takes 
place just after the end of the clinical clerkship.

Two years of the six-year curriculum (from the sec-
ond half of the fourth academic year to the first half of 
the sixth year) are devoted to clinical clerkships in this 
school. Thus, the study was conducted with students at 
the end of the first semester of the fifth year, when the 
clinical clerkship is in its intermediate stage, and with 
students taking the Post CC OSCE. We estimated that 
a sample of 126 students (63 each) would provide 80% 
power to detect a standardized effect size of 0.5 with a 
two-tailed type I error of 0.05 [14].

The OSCE-PT was administered to fifth and sixth year 
students who had participated in their CC program. 
Although testing was mandatory, participation in the 
study was voluntary, and written informed consent was 
obtained from those who wished to participate. This 
study was approved by the Institutional Review Board of 
Shinshu University School of Medicine (No. 4383).

Assessment scales and rater
Three types of rating scales were used based on a previ-
ous study for assessing postgraduate residents [4], and 
their characteristics were compared; Item Rating Scale 
(IRS), Training Level Rating Scale (TLRS), and year-
adjusted Global Rating Scale (yGRS). IRSs were devel-
oped to assess five specific requirements in each station. 
Content experts developed the original lists, and then 
educational experts reviewed and revised them by con-
ducting iterative mock tests to identify potential defects 
beforehand and ensure the quality of stations. The items 
were rated on a six-point scale according to the follow-
ing stages: preclinical (not allowed to start CC), just 
starting CC, during CC, completing CC (acceptable to 
graduate), during residency, and completing residency 
(can be entrusted to perform). TLRS was used to assess 

the overall performance of each station, and rated on a 
six-point scale like the IRS. The yGRS was used for the 
rating of examinee performance with a six-point scale 
to account for differences between years, with a score of 
four or higher considered acceptable for the examinees’ 
academic year (inferior, poor, borderline, acceptable, 
good, excellent).

There was one rater at each station. They regularly 
instructed medical students and residents, and were 
knowledgeable about their various performance lev-
els. They also had experience with ratings of previous 
OSCEs, and had received prior instructions on the rating 
for each station. All performances were video recorded 
in case of any doubt regarding the ratings. Students from 
each year’s cohort were tested. This meant that the raters 
were able to ascertain the academic year of each exami-
nee. However, the scores for other competencies during 
clinical practice were not communicated to the raters in 
advance.

Analysis
Based on a pragmatic paradigm, we employed a sequen-
tial exploratory mixed  methods research approach 
incorporating quantitative (OSCE assessment forms) 
and qualitative (examinees’ open-ended questionnaires) 
methods. In the quantitative analysis, t-tests were used 
to compare the results of the three types of assessment 
tables across academic years, and the IRS was used to 
determine the examinees’ score for each station, which 
was converted to a percentage score (%) after the total 
number of correctly answered items was added. For the 
TLRS and yGRS, the scoring values for each task were 
used. These data were used to calculate the mean scores 
for each task and the overall test. As a measure of effect 
size, we used Cohen’s d, where 0.20 corresponded to a 
small effect, 0.50 to a medium effect, and 0.80 to a large 
effect [15]. Correlations between measures were com-
pared using Spearman’s rank correlation coefficient (rs), 
as the values of these measures were expected to be non-
normally distributed, based on previous OSCE results. 
The internal consistency of each station was assessed 
using Cronbach’s alpha. Statistical analysis was per-
formed using IBM’s SPSS version 27.0, with p < 0.05 con-
sidered significant.

In the qualitative analysis, the views of consenting stu-
dents regarding the impact of this examination on their 
studies were elicited using an online open-ended anony-
mous questionnaire. Open-ended comments were ana-
lyzed using deductive content analysis, drawing upon 
Garrison’s conceptual framework for SDL [16] as the 
coding framework to define categories and sub-cate-
gories [17, 18]. In this framework, SDL is described as 
self-management, motivation, and self-monitoring. All 
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authors read comments independently and were involved 
in the extraction of content; two authors (IS, JM) con-
ducted open coding and discussed the coding. After 
verifying that the data across all comments possessed no 
excess or deficiencies in interpretation, we determined 
theoretical saturation. To ensure the reliability of the 
findings, the categories and subcategories were regularly 
reviewed by an author with extensive experience in quali-
tative research (IS) for content review. All authors agreed 
to the final results. We referred the Good Reporting of A 
Mixed Methods Study framework to secure the quality of 
the research [19].

Results
The OSCE was conducted in July 2019, with fifth year 
(n = 114; 79 males and 35 females) and sixth year (n = 121; 
81 males and 40 females) students attending all the sta-
tions separately on the same day. There was no signifi-
cant difference in the ratio of genders between the two 
cohorts, and the male/female ratio was comparable to the 
general demographics of this medical school (1.91). To 
prevent cheating on the examination, all students were 
prohibited from using smartphones and other digital 
devices. Meeting times and locations of each cohort were 
separated to prevent them from contacting each other.

All the examinees agreed to analyze the quantitative 
data. In the quantitative analysis, there were no missing 
data for any item. The scores assessed with three different 
scales are shown in Table  3. The total IRS scores of the 
fifth and sixth years cohorts were 52.64 ± 5.08 standard 
deviation (SD) and 59.03 ± 5.27 SD, which showed statis-
tically significant differences (p < 0.01). The IRS in each 
station also showed a statistically significant difference. 

The total TLRS was 3.22 ± 0.42 SD vs. 3.94 ± 0.39 SD 
(p < 0.01), which was equivalent to year-level mastery. 
In contrast, the yGRS showed no significant difference 
between academic year cohorts. Effect sizes (d) of IRS 
and TLRS were medium to large, while yGRS showed 
negligible effect sizes.

The correlations between the scales across the stations 
were large, as shown in Table 4. Inter-station reliabilities 
(alpha) were calculated as 0.65 for the IRS, 0.58 for the 
yGRS and 0.80 for the TLRS.

For the qualitative analysis, 68 fifth year students pro-
vided anonymous comments regarding the impact of the 
OSCE, thus yielding 68 quotes. After the open coding, 

Table 3  Comparison of examination results between the year cohorts. IRS and TLRS showed a statistically significant difference 
between the cohorts, while yGRS did not

IRS item rating scale, SD standard deviation, TLRS training level rating scale, yGRS year-adjusted rating scale

scales 5th (n = 114) 6th (n = 117) F p d

mean SD mean SD

Clinical procedure (Suturing) IRS 16.13 2.83 18.56 3.33 1.28 < 0.01 0.79

TLRS 2.99 0.70 3.62 0.82 15.26 < 0.01 0.82

yGRS 4.13 0.77 4.03 1.00 7.62 0.37 0.12

Patient safety (Surgical marking) IRS 16.72 2.75 19.31 2.47 1.44 < 0.01 0.99

TLRS 3.23 0.58 4.03 0.52 7.93 < 0.01 1.46

yGRS 4.26 0.61 4.31 0.71 4.26 0.61 0.07

Patient note IRS 19.79 2.67 21.15 2.03 3.86 < 0.01 0.58

TLRS 3.45 0.80 4.17 0.46 53.23 < 0.01 1.11

yGRS 4.55 0.67 4.41 0.63 0.39 0.10 0.22

Total IRS 52.64 5.08 59.03 5.27 0.16 < 0.01 1.23

TLRS 3.22 0.42 3.94 0.39 2.71 < 0.01 1.78

yGRS 4.32 0.44 4.25 0.52 4.52 0.28 0.14

Table 4  Correlations between the scales. The large strength of 
association between the scales was observed in all stations

IRS item rating scale, TLRS training level rating scale, yGRS year-adjusted rating 
scale.

rs p

Clinical procedure IRS - TLRS 0.79 < 0.01

IRS - yGRS 0.59 < 0.01

TLRS - yGRS 0.68 < 0.01

Patient safety IRS - TLRS 0.79 < 0.01

IRS - yGRS 0.60 < 0.01

TLRS - yGRS 0.54 < 0.01

Patient note IRS - TLRS 0.77 < 0.01

IRS - yGRS 0.68 < 0.01

TLRS - yGRS 0.44 < 0.01

Total IRS - TLRS 0.85 < 0.01

IRS - yGRS 0.56 < 0.01

TLRS - yGRS 0.45 < 0.01
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similar codes were grouped into categories and sub-cat-
egories. With the exception of 20 codes unrelated to the 
research questions (e.g., claims for logistical management 
of the examination), thematic saturation was reached 
after analyzing the data. Then we divided categories in 
view of the promoters and inhibitors of the SDL frame-
work (self-management, motivation, and self-monitor-
ing) [12].

Four categories were identified for the SDL framework 
of this study: students indicated (1) “promoted motiva-
tion to learn during the clinical clerkship,” in addition to 
experiencing (2) “dissatisfaction with being asked about 
tasks they have not experienced.” Furthermore, (3) “con-
fusion about not being able to use previous test-cracking 
strategies” was observed, due to (4) an “unfamiliarity to 
competencies at graduation.”

The subcategories Satisfaction with assessment on 
training results, Willingness to have more clinical expe-
rience in clerkship, and Seeking feedback were classified 
under the first category Promoted motivation to learn 
during the clinical clerkship.

The subcategories, Realizing unexperienced procedures 
and materials, Confronting with scarce skill training, 
and Notice of clinician educator’s wrong procedure were 
aggregated into the second category Dissatisfaction with 
being asked about tasks they have not experienced.

The subcategories Complaints about that no specific 
coverage was shown beforehand, Taking wrong test-crack-
ing strategies, and Focused only on knowledge domain was 
classified under the third category Confusion about not 
being able to use previous test-cracking strategies.

Finally, the subcategories Insufficient understanding of 
the required task at graduation and Insufficient under-
standing of the required level at graduation were created 
under the category, Unfamiliarity to competencies at 
graduation. Table  5 shows the categories, subcategories 
and representative quotes.

Discussion
PT has been used in some medical schools, primarily in 
Europe, to improve knowledge-based competencies [1]. 
Although PT is generally resource-intensive [12], the 
concept is becoming more widespread as competency-
based curricula in medical education have become more 
widely known. The use of written examinations has been 
shown to be beneficial in providing feedback to train-
ees and educators, monitoring growth over time, and 
promoting deeper learning by shifting the focus from 
assessment of learning to assessment for learning [20]. 
However, the usefulness of written examinations is lim-
ited when assessing many of the skills required from 
physicians, such as physical examinations and the abil-
ity to communicate with patients. Although OSCEs 

are expensive to administer, they are a viable means of 
assessing clinical skills [21], and their predictive validity 
for future performance has been studied [22, 23].

As demonstrated in this study, OSCEs in undergradu-
ate education can be used as PT. OSCE was found to be 
a tool for observing the progression of competencies, 
showing higher scores and effect sizes for more experi-
enced students. yGRS showed negligible effect sizes and 
high reliability, which means this scale can be used for 
summative assessment within each cohort. The analysis 
of individual stations showed that the mean test scores 
from all three rating scales had high inter-rater reliability. 
The scores on each rating scale were highly correlated. 
The IRS and TLRS scores differed between the train-
ing levels at all stations, suggesting that they were good 
at identifying levels of expertise across all content areas. 
yGRS scores, on the other hand, are useful for making 
complex multifaceted judgments, such as summative 
assessments. As each measure serves a different purpose, 
it would be beneficial to include all of them.

Therefore, the TLRS could be used to provide individ-
ual feedback to students, showing their overall ranking 
and the IRS could be used to communicate the level of 
achievement of individual items. By contrast, the yGRS 
could be used for a summative assessment of test results. 
These characteristics are similar to those in studies con-
ducted on postgraduate education [4, 11]. These studies 
were conducted on residents in their first to fourth year 
of residency, whereas ours was conducted on students 
from two clinical years and therefore showed two levels 
of progress. Although shorter, we were able to measure 
progress in competencies similar to previous studies, 
suggesting that OSCE-PT is useful in undergraduate clin-
ical education. A potential avenue for OSCE-PT is a scale 
to gauge entrustability, enabling the generation of reliable 
assessments capable of differentiating learners across 
diverse training levels in the postgraduate setting [11]. In 
this study, we designated “entrusted to perform” as the 
highest level in the TLRS; however, it was not deemed 
indicative of measuring the entrustability level or mile-
stones. While the assessment of entrustability inclinical 
procedures remains limited for undergraduate students, 
there exists an opportunity to explore the applicability 
of OSCE-PT in assessing clinical activities permitted for 
students.

The impact of rating stringency presents another chal-
lenge in OSCE-PT, and it is known that the impact of dif-
ferences in rating stringency differs between procedural 
and non-procedural tasks [24]. While our OSCE included 
two procedural tasks (clinical procedure, patient safety 
procedure) and one non-procedural task (patient note), 
we found no difference. Further research is needed to 
determine the level of stringency that best motivates 
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students within an environment accustomed to high-
stakes examinations.

The results of the qualitative analysis showed that SDL 
can be facilitative, especially in terms of motivation. 
However, the results also suggest that it could inhibit 
self-management and self-monitoring. Much of this was 
owing to the fact that the curriculum and educational 
opportunities were not sufficiently aligned with the cur-
rent testing opportunity. The original PT established its 
significance on a vertically integrated curriculum [25]. 
Students in this curriculum can be aware of their final 
competencies from the earliest stages and continue to 
engage in their learning. A trial of PT in a non-integrated 
curriculum revealed that the increased motivation of stu-
dents through examinations did not necessarily lead to 
the establishment of self-directedness 26]. These results 
are consistent with those in the present study. Further-
more, our attempt is about performance training, which 
requires more readiness for learning than knowledge 
acquisition because it is more difficult to start learning 
independently.

Additionally, aspects of self-management and moni-
toring as well as competencies at the end of the clinical 
program are difficult to convey to students, despite the 
fact that these competencies were explained to them 
from the time they enrolled in the clinical clerkship. One 
of the characteristics that distinguishes the undergradu-
ate clinical clerkship from postgraduate training is that 
it rotates through many departments, and the students 
are less independent in the undergraduate curriculum 
than in the residency. Strategies for encouraging consist-
ent monitoring, management, and support training were 
considered to be inadequate. Planned opportunities must 
be incorporated into the clinical clerkship curriculum to 
enable students to train more thoroughly and regularly. 
Providing extra-curricular skill training is also helpful for 
motivated students. When introducing the OSCE-PT to 
undergraduates, a coordinated effort with ongoing sup-
port across the curriculum, and not only for the exam, 
was considered necessary. Especially, the opportunities 
for learning after the examination, like post-test training, 
will engage students more in learning [26].

Notably, we were able to measure progress in compe-
tencies as PTs in the issue of patient safety. Since the pub-
lication of the Patient Safety Curriculum Guide by the 
World Health Organization [27], patient safety education 
has received increasing attention in recent years. Educa-
tion is necessary not only for post-accident measures but 
also for quality improvement; however, there are areas 
where the undergraduate curriculum does not adequately 
meet needs, such as diagnostic errors [28] and medica-
tion safety [29]. In addition, it is difficult to incorporate 
appropriate methods for assessing competencies into the 

curriculum. Self-reflection and portfolio are often used 
but sometimes susceptible to social desirability bias in 
issues where the ideal response is evident [30], such as 
patient safety. Also, in workplace-based assessments, 
consistency is a concern when dealing with patient safety 
events that are highly context-dependent. By contrast, 
OSCE is suitable for the summative assessment of patient 
safety because it can assess competencies collectively in a 
validity-controlled context. In the future, OSCE tasks for 
patient safety should be developed, and further utiliza-
tion should be explored to use them as a PT.

Limitations
This study had several limitations. First, the generaliz-
ability of results is constrained by the single institution 
setting and a comparison involving a small number of 
OSCE stations. Additionally, we did not compare PT 
with written test performance, despite a prior study at a 
Japanese medical university suggesting potential benefits 
of PT in the knowledge domain [26]. Further studies with 
more stations in multiple schools will be warranted.

Second, there were concerns regarding the reliability 
of the examiners. Although they had experience with 
existing OSCE assessments, they were not blinded to the 
examinees’ academic years, which may have anchored 
them to the differences in ability. However, given the 
correlation between the ratings and the actual academic 
years, we can conclude that the examiners were able to 
assess the students independently based on their actual 
academic years. In addition, there was one rater at each 
station. Therefore, we could not test for inter-rater 
errors or other rater characteristics. As a pilot study, 
we assigned one rater at each station to maintain feasi-
bility; if the OSCE-PT is conducted as a higher-stakes 
examination, it would be more reliable to assess it with 
multiple raters. However, OSCE generally requires sig-
nificant resources, and so does PT [20]. The utility of an 
assessment method is not only determined by reliability, 
but also educational impact, acceptability and cost [31]. 
If educational impact through feedback (i.e., formative 
assessment) is the primary purpose, as in the original 
PT, the number of raters should be determined by overall 
utility.

Third, this pilot study was conducted before the onset 
of the COVID-19 pandemic. After the pandemic, the 
situation regarding the OSCE changed slightly, and 
there has been a shift back to a workplace-based assess-
ment [32]. However, workplace-based assessments have 
not been fully implemented yet [33]. In East Asian cul-
tures, where students are aware of exceptionally reli-
able examinations, both faculty and students must 
establish assessments using standardized tasks rather 
than case-specific workplace assessments [34]. As it 
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has been reported that even summative assessments 
can be effective in promoting learning if they are highly 
authentic, it is expected that the OSCE-PT will pro-
mote the learning of performance competencies.

Conclusions
This study provides a rationale for using the OSCE-PT. 
IRS scores and TLRS as indicators of progress and the 
yGRS as a summative assessment for each year. Student 
responses were consistent with previous studies on the 
knowledge assessment of PTs in Japan. More detailed 
information on the purpose of PTs and the use of feed-
back should be provided.

Abbreviation
CAT​	� Common Achievement Tests
CC	� Clinical Clerkship
IRS	� Item Rating Scale
OSCE	� Objective structured clinical examination
OSCE-PT	� Objective structured clinical examination as a progress testing
PT	� Progress testing
SDL	� Self-directed learning
TLRS	� Training Level Rating Scale
yGRS	� year-adjusted Global Rating Scale

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​023-​04940-8.

Additional file 1. 

Acknowledgements
The authors would like to acknowledge the faculty and the administrative 
staff of the Academic Affairs Office at Shinshu University School of Medicine 
for their hard work and dedication regarding the OSCEs.

Authors’ contributions
IS made substantial contributions to the conception and design, acquisition 
of data, analysis and interpretation of data, as well as drafting the manuscript. 
JM and HK made substantial contributions to the conception, design, analysis, 
and interpretation of data as well as critically revising the manuscript. AY, SK, 
YM, and YN made substantial contributions to conception design, design 
analysis, and critically revising the manuscript. All the authors approved the 
final version of the manuscript to be submitted. Each author has participated 
sufficiently in the work to take public responsibility for appropriate portions 
of the content and each has agreed to be accountable for all aspects of the 
work. 

Funding
This work was supported by the JSPS KAKENHI under Grant #21H03161. This 
funding source had no involvement in the design of this study and will have 
no involvement in its execution, analyses, data interpretation, or decision to 
submit results.

Availability of data and materials
The datasets generated and analyzed during the current study are not pub-
licly available due to the participants’ data and anonymity but are available 
from the corresponding author upon written request.

Declarations

Ethics approval and consent to participate
The study protocol was performed in accordance with the Declaration of 
Helsinki, reviewed and approved by the Institutional Review Board of Shinshu 
University School of Medicine (No. 4383) on June 21, 2019. The participation 
in the study was voluntary and written informed consent was obtained from 
those who wished to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Center for Medical Education and Clinical Training, Shinshu University School 
of Medicine, Matsumoto, Japan. 2 Department of Medical Education, Chiba 
University Graduate School of Medicine, Chiba, Japan. 3 Division of Safety Man-
agement, Chiba University Hospital, Chiba, Japan. 4 Academic Affairs Office, 
Shinshu University School of Medicine, Matsumoto, Japan. 5 Safety Manage-
ment Office, Shinshu University Hospital, Matsumoto, Japan. 

Received: 10 August 2023   Accepted: 5 December 2023

References
	1.	 Tio RA, Schutte B, Meiboom AA, Greidanus J, Dubois EA, Bremers AJA. 

The progress test of medicine: the Dutch experience. Perspect Med Educ. 
2016;5(1):51–5.

	2.	 Wade L, Harrison C, Hollands J, Mattick K, Ricketts C, Wass V. Student 
perceptions of the progress test in two settings and the implications for 
test deployment. Adv in Health Sci Educ. 2012;17(4):573–83.

	3.	 Bulik RJ, Romero CM. The elusive concept of self-directed learning. In: 
Long HB, editor. Self-directed learning and the information age. Shaum-
berg, Illinois: Motorola University Press; 2001.

	4.	 Pugh D, Touchie C, Wood TJ, Humphrey-Murto S. Progress testing: is there 
a role for the OSCE? Med Educ. 2014;48(6):623–31.

	5.	 Pugh D, Bhanji F, Cole G, Dupre J, Hatala R, Humphrey-Murto S, et al. Do 
OSCE progress test scores predict performance in a national high-stakes 
examination? Med Educ. 2016;50(3):351–8.

	6.	 Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR, et al. 
Competency-based medical education: theory to practice. Med Teach. 
2010;32(8):638–45.

	7.	 Holmboe E. Faculty and the observation of trainees’ clinical skills: prob-
lems and opportunities. Acad Med. 2004;79(1):16–22.

	8.	 Lurie SJ. History and practice of competency-based assessment. Med 
Educ. 2012;46:49–57.

	9.	 Harden RM, Gleeson FA. Assessment of clinical competence using 
an objective structured clinical examination (OSCE). Med Educ. 
1979;13(1):41–54.

	10.	 Newble D. Techniques for measuring clinical competence: objective 
structured clinical examinations. Med Educ. 2004;38(2):199–203.

	11.	 Halman S, Fu AYN, Pugh D. Entrustment within an objective structured 
clinical examination (OSCE) progress test: bridging the gap towards 
competency-based medical education. Med Teach. 2020;42(11):1283–8.

	12.	 Pugh D, Desjardins I, Eva K. How do formative objective structured clini-
cal examinations drive learning? Analysis of residents’ perceptions Med 
Teach. 2018;40(1):45–52.

	13.	 Model Core Curriculum for Medical Education in Japan, AY 2016 Revision, 
https://​www.​mext.​go.​jp/​compo​nent/a_​menu/​educa​tion/​detai​l/__​icsFi​
les/​afiel​dfile/​2018/​06/​18/​13259​89_3 0.pdf. (Accessed 1 January 2023).

	14.	 Dupont WD, Plummer WD. Power and sample size calculations: A review 
and computer program. Control Clin Trials. 1990;11:116–28.

	15.	 Cohen J. Statistical power analysis for the behavioral sciences. New York: 
Routledge; 1988.

	16.	 Garrison DR. Self-directed learning: toward a comprehensive model. 
Adult Educ Q. 1997;48(1):18–33.

https://doi.org/10.1186/s12909-023-04940-8
https://doi.org/10.1186/s12909-023-04940-8
https://www.mext.go.jp/component/a_menu/education/detail/__icsFiles/afieldfile/2018/06/18/1325989_3
https://www.mext.go.jp/component/a_menu/education/detail/__icsFiles/afieldfile/2018/06/18/1325989_3


Page 10 of 10Shimizu et al. BMC Medical Education          (2023) 23:958 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	17.	 Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 
2008;62(1):107–15.

	18.	 Graneheim UH, Lindgren BM, Lundman B. Methodological challenges 
in qualitative content analysis: a discussion paper. Nurse Educ Today. 
2017;56:29–34.

	19.	 O’Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in 
health services research. J Health Serv Res Policy. 2008;13:92–8.

	20.	 St-Onge C, Vachon Lachiver É, Langevin S, Boileau E, Bernier F, Thomas 
A. Lessons from the implementation of developmental progress assess-
ment: a scoping review. Med Educ. 2020;54(10):878–87.

	21.	 Schuwirth LWT, Van der Vleuten CPM. Programmatic assessment: 
from assessment of learning to assessment for learning. Med Teach. 
2011;33(6):478–85.

	22.	 Patricio M, Juli~ao M, Fareleira F, Carneiro A. Is the OSCE a feasible tool to 
assess competencies in undergraduate medical education? Med Teach. 
2013;35(6):503–14.

	23.	 Martin IG, Jolly B. Predictive validity and estimated cut score of an objec-
tive structured clinical examination (OSCE) used as an assessment of clini-
cal skills at the end of the first clinical year. Med Educ. 2002;36:418–25.

	24.	 Pugh D, Halman S, Desjardins I, Humphrey-Murto S, Wood TJ. Done or 
almost done? Improving OSCE checklists to better capture performance 
in progress tests. Teach Learn Med. 2016;28(4):406–14.

	25.	 Ten Cate O. Medical education in the Netherlands. Med Teach. 
2007;29(8):752–7.

	26.	 Matsuyama Y, Muijtjens AMM, Kikukawa M, Stalmeijer R, Murakami R, Ishi-
kawa S, et al. A first report of east Asian students’ perception of progress 
testing: a focus group study. BMC Med Educ. 2016;16(1):245.

	27.	 World Health Organization. WHO patient safety curriculum guide for 
medical schools. WHO; 2009.

	28.	 Trowbridge RL, Dhaliwal G, Cosby KS. Educational agenda for diagnostic 
error reduction. BMJ Qual Saf. 2013;22(SUPPL.2):28–32.

	29.	 World Health Organization. Reporting and learning systems for medica-
tion errors: the role of pharmacovigilance centres. WHO; 2014.

	30.	 Van de Mortel TF. Faking it: social desirability response bias in self-report 
research. Aust J Adv Nurs. 2008;25(4):40–8.

	31.	 Van Der Vleuten CPM. The assessment of professional competence: 
developments, research and practical implications. Adv Health Sci Educ. 
1996;1(1):41–67.

	32.	 Kogan JR, Hauer KE, Holmboe ES. The dissolution of the step 2 clinical 
skills examination and the duty of medical educators to step up the 
effectiveness of clinical skills assessment. Acad Med. 2021;96(9):1242–6.

	33.	 Yudkowsky R, Szauter K. Farewell to the step 2 clinical skills exam: new 
opportunities, obligations, and next steps. Acad Med. 2021;96(9):1250–3.

	34.	 Kwok P. Examination-oriented knowledge and value transformation in 
east Asian cram schools. Asia Pac Educ Rev. 2004;5(1):64–75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Progress testing of an objective structured clinical examination during undergraduate clinical clerkship: a mixed-methods pilot study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Context of examination
	Participants
	Assessment scales and rater
	Analysis

	Results
	Discussion
	Limitations

	Conclusions
	Anchor 17
	Acknowledgements
	References


