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Abstract
Background Longitudinal integrated clerkships (LICs) and traditional block rotations (TBRs) employ different designs 
that provide various learning experiences for students. In this study, we explored students’ clinical participation and 
interpersonal interactions in LICs and TBRs at 2 metropolitan hospitals in Taiwan.

Methods In April 2018, we enrolled 15 LIC and 29 TBR students. We conducted a cross-sectional survey which 
required the students to outline a typical daily schedule during their internal medicine rotations and draw an ecomap 
of the clinical team members. With the patient in the center as a reference, the size of each circle in an ecomap 
indicated the importance of the member; the distances and number of connecting lines between two circles 
represented the relationship and frequency of interaction, respectively, between the corresponding members. We 
analyzed the results and compared the responses of the LIC and TBR students.

Results The LIC students spent more time on direct patient care and in the outpatient clinic/operation room, 
whereas the TBR students participated more in educational activities and in observation behind their seniors. In the 
ecomap analysis, the LIC students had a closer relationship with attending physicians and had better interactions with 
patients and preceptors than did the TBR students. Conversely, the TBR students felt closer to and interacted more 
frequently with interns and residents.

Conclusions The LIC students had more opportunities to care for patients directly and engaged in interactions with 
patients and attending physicians more frequently than did the TBR students.

Trial registration Ethical approval for the study was obtained from the Institutional Review Board of Tri-Service 
General Hospital (TSGHIRB 2–106–05–018).

Keywords Longitudinal integrated clerkship, Ecomap, Workplace learning, Situated learning, Interpersonal 
relationship, Clinical participation
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Background
Longitudinal integrated clerkships (LICs), curricula 
emphasizing continuity and fostering relationships 
among medical students, patients, and physicians for a 
transformative learning experience, have been widely 
adopted in many countries and contexts [1, 2]. LICs pro-
vide students with continuity of supervision and patient 
care and enable simultaneous learning across different 
disciplines through integrated curriculum design [1, 3]. 
Given these features and the additional benefits of lon-
gitudinal placement, the LIC model provides a unique 
learning experience that ensures students develop clinical 
competence and relationships with clinical team mem-
bers [4].

The workplace learning theory and situated learn-
ing theory, associated with concepts of communities of 
practice and legitimate peripheral participation, have 
been applied to studies of learning in clinical environ-
ments, especially in LIC communities [5–10]. The work-
place learning theory focuses on workplace affordances 
and learner agency. A clinical workplace that provides 
adequate opportunities, guidance, and tools has a great 
impact on students’ active participation in patient care 
[11]. Previous studies exploring the clinical activity par-
ticipation and teamwork experience found that students 
in LIC spend more time on meaningful direct patient 
care activities [7], play more active doctor-like roles, 
and feel more integrated into the clinical team [6, 12, 
13]. Longitudinal clinical placement enables students 
to develop skills by participating in meaningful clinical 
activities [1].

Longitudinal placement also provides an opportu-
nity for students to build an interpersonal rapport with 
patients and clinical team members. By engaging and 
building rapport with team members and patients, medi-
cal students could break the so-called epistemic bound-
aries and enact their membership of the community, 
which could eventually help students’ journey from the 
periphery into full participation [8, 14]. LICs help estab-
lish an intimate rapport with the clinical team members, 
making students familiar with the settings and norms 
of clinical practice [15] and shaping their moral identi-
ties as future doctors [16]. A multicenter quality study 
also revealed that students who developed longitudinal 
relationships with their patients developed an increased 
sense of responsibility toward their care [17]. In a recent 
narrative review, O’Doherty et al. synthesized the data of 
multiple studies and concluded that the LIC model facili-
tates the development of meaningful relationships among 
students, clinical teachers, and patients, which is the 
main reason for successful learning within the context of 
an LIC [4].

Despite previous findings, most LICs are conducted 
in rural areas or urban community settings in Western 

countries [2]. Only a few medical schools have offered 
LICs in urban tertiary teaching hospitals, yet most have 
employed outpatient clinics as the primary training set-
tings [12, 18–22]. In Taiwan, most medical students 
undergo TBRs in inpatient wards at metropolitan tertiary 
teaching hospitals; however, Taiwan’s National Defense 
Medical Center (NDMC) has introduced the LIC model 
at the Tri-Service General Hospital (TS-LIC)—a tertiary-
hospital-based inpatient-predominant LIC located in 
the Taipei metropolitan area [23, 24]—since 2010. While 
most studies comparing the clinical participation and 
interpersonal relationships of LIC and TBR students have 
been conducted in Western countries and various pro-
gram contexts, from rural clinics and community health 
centers to urban tertiary hospitals [4, 6, 7, 12, 13], it high-
lights the need to understand how curriculum models 
affect students’ experiences within the East Asian context 
to complete our understanding of these topics in the LIC 
community.

On the other hand, there were limitations in the data-
collecting methods of the existing literature. Previous 
studies comparing LICs and TBRs, including ours, have 
used interviews or participant observation to explore stu-
dents’ participation in clinical activities and the experi-
ences of students working in clinical teams, approaches 
that require considerable time and the guidance of 
trained researchers [6, 7, 12, 13, 22]. Other studies have 
reviewed logbooks and have calculated the number of 
activities or patient encounters with student involve-
ment. However, this method has limitations related to 
low response rates, variation among the tasks or patient 
encounters recorded, and poor student engagement due 
to long study periods [5, 13]. To overcome the limitations 
of the methodology, we need a more intuitive, instant, 
and effective way for data collection.

To address these research gaps and based on our pre-
vious findings, we compared the clinical participation, 
interpersonal relationships, and interaction patterns of 
LIC and TBR students in tertiary hospital settings by 
using a self-developed questionnaire consisting of a daily 
schedule survey and an ecomap.

Methods
Curricula, sites, and settings
NDMC offers both TBRs and blended-type LICs as clini-
cal curricula during the penultimate year of their 6-year 
medical school program (Fig.  1). LIC design requires 
an integrated clerkship to cover the learning objectives 
of multiple disciplines simultaneously, while blended 
LICs include all or most disciplines, using complemen-
tary rotations to complete the academic year. The LICs 
at NDMC include an immersion stage of a 2-week rota-
tion in four major disciplines (surgery, internal medi-
cine, obstetrics/gynecology, and pediatrics), followed by 
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a 4-month integrated stage where students participate in 
the comprehensive care of patients over time and have 
continuing learning relationships with these patients’ 
clinician in each discipline longitudinally. In our model, 
each student is paired with preceptors from different dis-
ciplines by the program director. On the other hand, TBR 
students rotate in different disciplines in 2-week inter-
vals, encountering various attending physicians or clini-
cal teams that are randomly assigned. The key distinction 
lies in the structure of the LIC, where students have a 
more sustained and integrated experience across multi-
ple disciplines compared to the sequential and randomly 
assigned rotations in the TBR model.

In the 2017/18 academic year, in addition to the Tri-
Service General Hospital in Taipei (TS-LIC), Kaohsiung 
Armed Forces General Hospital in Kaohsiung (south-
ern Taiwan) was selected as the second LIC site (KH-
LIC). Both hospitals are tertiary teaching hospitals and 
situated in metropolitan areas. Fifteen medical students 
voluntarily applied for LICs this year, twelve and three 
of whom were assigned to TS-LIC and KH-LIC, respec-
tively. All the TBR students completed their TBRs at Tri-
Service General Hospital.

We selected internal medicine (IM) as the area of study. 
IM education plays a unique and crucial role in helping 
medical students understand clinical reasoning, the care 
of adult patients with complex conditions, and interpro-
fessional collaboration, which are competencies that are 
essential in multiple specialties [25]. Previous studies 

investigating clinical participation have mostly focused 
on surgical or mixed settings; few have explored clinical 
participation in IM settings alone [7, 13]. Because several 
researchers have discussed the transformation of under-
graduate IM curricula [25, 26], focusing on LICs and 
TBRs in IM settings enabled us to gain greater insights 
into students’ experiences with learning and facilitated 
students to build a rapport with clinical team members.

The settings of IM rotations were different between the 
three programs. TS-LIC students completed their IM 
placements in a hospitalist-run ward, where the routine 
care team consisted of hospitalists, nursing practitio-
ners, and registered nurses. A few residents would briefly 
rotate in this ward. KH-LIC students had their IM place-
ments in the general medical ward. The care team con-
sisted of physicians, residents, and registered nurses, but 
no interns. The TBR student remained rotating in 2-week 
intervals in four IM specialist medical wards. The care 
team consisted of physicians, residents, nursing practitio-
ners, registered nurses, and interns.

We recruited five hospitalists at TS-LIC and four IM 
physicians at KH-LIC to serve as IM preceptors and, as 
mentioned, paired each student with at least one pre-
ceptor. To ensure that the preceptors understood the 
objectives and practices of the LIC program, we con-
ducted at least two sessions of faculty training at each 
hospital before the academic year started. One session 
was a one-hour overview of the curriculum, and another 
was a one-hour consensus meeting. The TBR students 

Fig. 1 Curriculum design and data collection timeline
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would encounter 5 to 6 clinical teachers during their IM 
rotations.

Participants and research schedule
Approximately 10% of the class, or around 12 students, 
voluntarily join the LICs program through a lottery 
selection. The participants were fifth-year medical stu-
dents during the 2017/18 academic year. All fifteen LIC 
students, including both TS-LIC and KH-LIC students, 
were enrolled in this study. To recruit TBR students, we 
adopted convenience sampling and invited 29 students 
during the research schedule in April 2018. We excluded 
students who had not completed any IM rotations.

Measurements
We used an anonymous two-part questionnaire to collect 
data.

In the first part, we constructed a table with ten com-
mon clinical activities:

Morning Meeting, Ward Round, Direct Patient Care, 
Senior Shadowing, Clinical Administration, Educational 
Activity, Informal Discussion, Outpatient Departments or 
Operation Room (OPD/OR), Hand-off, and Self-directed 
Learning. The students recalled and wrote the approxi-
mate time they spent on those activities (from 7:00 am 
to 5:00 pm) during IM placement. We elaborate on the 
content of each activity in the following paragraph.

The daily IM rotation schedule usually begins with a 
Morning Meeting, a routine meeting involving case-based 
discussions in the conference room. Following the meet-
ing, students usually participate in a Ward Round, which 
is a service or teaching round led by attending physi-
cians or residents. During the ward round, patients may 
report new complaints, require further investigation, or 
be approved for discharge; each of these situations cor-
responds to additional patient care activities, such as 
history taking, physical examination, and procedure 
implementation (nasogastric tube insertion, urinary 
catheter insertion, etc.), as well as other care activities 
involving direct interaction with patients. Direct Patient 
Care refers to the care activities performed by the medi-
cal students under supervision. If the students simply 
observe behind the residents or interns performing these 
care activities, we categorized their observational activi-
ties as Senior Shadowing. In addition to these activities, 
seniors may supervise the completion of Clinical Admin-
istrative tasks by students, such as writing notes, retriev-
ing examination reports, and entering medical orders 
(prescriptions or examinations) into the hospital infor-
mation system. Students may also engage in Informal 
Discussions with members of the clinical team regarding 
various issues related to their primary care patients. (Dis-
cussions during ward rounds and about non–primary 
care patients are not included in this category.) At the 

end of the day, students usually participate in Hand-off 
activities led by chief residents or superiors.

In addition to inpatient ward activities, students may 
participate in patient care in outpatient departments, 
examination rooms, or operation rooms, referred to 
hereafter as OPD/OR activities. (Because students do not 
participate in OPD/OR activities every day, we calculated 
the time each student spent on OPD/OR activities as 
the average time they spent participating in such activi-
ties each week [5 weekdays]). In addition, students may 
participate in Educational Activities, which are struc-
tured learning activities including lecturing, small-group 
discussions, or clinical skill laboratories. Otherwise, 
students may arrange their own learning schedule for 
the remaining time, which is referred to herein as Self-
directed Learning.

In the second part of the survey, we adopted the eco-
map method, first developed by Ann Hartman in 1978 
based on ecological system theory and family tree map-
ping, which have been widely used in healthcare research 
in the past two decades [27–29]. As a visualization tool, 
ecomaps enable users to illustrate social contexts and 
networks, express themselves using methods beyond ver-
bal language, and represent multiple dimensions of their 
experiences [30]. We modified the ecomap methodology 
proposed by Ann Hartman in this study to examine the 
clinical team ecosystem, or a “community of practice” in 
situated learning theory [9], from the student perspective.

The revised version involves the use of an ecomap fea-
turing clinical team members (as shown in Fig. 2), with 
the patient positioned at the center as a point of refer-
ence. The outer circle, with a radius of ten centimeters, 
delineates the limits of the clinical team. The size of 
each circle (in centimeters) denotes the importance of 
the corresponding member, with a larger circle indicat-
ing greater significance. The distance between any two 
circles (in centimeters) reflects the relationship between 
the respective members, with a shorter distance indicat-
ing a closer connection. The number of connecting lines 
between two circles represents the frequency of interac-
tion between the corresponding team members.

Data collection process and eco-map measurement
We conducted this cross-sectional study in April 2018, 
the second-to-last month of the students’ clerkship 
courses. The invited students gathered in a group at a 
conference room, where the investigators instructed the 
students to fill out the survey and draw an ecomap. We 
explained the elements mentioned above to the partici-
pants and helped them if they encountered difficulties in 
filling out the survey or constructing the ecomap.

Measurement of circular sizes is typically conducted 
in centimeters. However, when an ellipse is encoun-
tered, the determination of its size requires a different 
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approach. In this case, we calculate the average radius, 
which is defined as the mean value of its semi-major axis 
(a) and semi-minor axis (b). The formula used to calcu-
late the average radius is (a + b)/2. This method provides 
a comprehensive measure that accounts for both the lon-
ger and shorter dimensions of the ellipse, resulting in an 
accurate and representative measure of its size.

Statistical analysis
We report all the collected data as descriptive statistics 
(means and standard deviations). We used Fisher’s exact 
test to analyze categorical variables because it was pre-
viously validated for small sample sizes [31]. In addition, 
we conducted a Kruskal–Wallis test to compare the TS-
LIC, KH-LIC, and TBR students in relation to the depen-
dent variables of interest, namely, time spent on specific 
activities on a typical IM rotation day and the importance 
of and relationships and interactions among clinical team 
members. A p-value of ≤ 0.05 was considered statistically 
significant. We report eta-squared values as estimates 
of effect size. All the statistical analyses were performed 
using IBM SPSS Statistics for Windows, version 28.0.

The utilization of modified version of the ecomap 
methodology in this study has not undergone valida-
tion and no baseline reference is currently available for 
the distance or number of connecting lines between 

members. To address this concern, we conducted a 
reanalysis of the data where we adjusted the shortest dis-
tance between circles (relationships) in each ecomap into 
Z-scores based on the mean and standard deviation of all 
distances within the ecomap. Additionally, the number of 
the connecting lines between each pair of circles (interac-
tions) was replaced with the ratio of that number to the 
total number of lines within the ecomap. This methodol-
ogy aims to provide a more accurate and objective repre-
sentation of the relationships and interactions among the 
team members.

Results
Forty-four students (12 TS-LIC, 3 KH-LIC, and 29 TBR 
students) participated in this study. The average age of 
the participants was 23.2 ± 0.89 years, and 31 (70.5%) of 
the students were male; no significant differences were 
identified in the gender ratio among the three groups 
(p = 0.529).

Participation in clinical activities
Our analysis of the students’ daily schedules revealed that 
LIC students (of both TS-LIC and KH-LIC) spent most 
of their time on OPD/OR activities and ward rounds, 
both of which are patient-oriented activities (Table  1). 
By contrast, the TBR students spent the most time on 

Fig. 2 Ecomap examples and interpretations
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educational activities, self-directed learning, and senior 
shadowing, all of which are minimally patient-oriented.

The time spent on educational activities, direct patient 
care, OPD/OR activities, and senior shadowing dif-
fered significantly among the three groups. The LIC stu-
dents spent more time on direct patient care (TS-LIC: 
1.04 ± 0.54  h, KH-LIC: 1.25 ± 0.35  h) than did the TBR 
students (0.46 ± 0.22  h, p < 0.001). The LIC students also 
spent more time participating in OPD/OR activities (TS-
LIC: 1.80 ± 0.98  h, KH-LIC: 1.83 ± 0.76  h) than did the 
TBR students (1.01 ± 0.93  h, p = 0.02). By contrast, the 
TBR students spent more time shadowing interns and 
residents (1.44 ± 0.89  h) than did the LIC students (TS-
LIC: 0.71 ± 0.33  h, KH-LIC: 0.67 ± 0.29  h, p = 0.008). The 
TBR students spent the most time on educational activi-
ties (1.64 ± 0.68  h) and spent significantly more time on 
educational activities than did the LIC students (TS-LIC: 
1.13 ± 0.43 h, KH-LIC: 1.17 ± 0.29 h, p = 0.047).

Perceived importance, interpersonal relationships, 
and interactions
The students’ perceived importance of clinical team 
members was similar among the three groups; how-
ever, the perceived importance of nurses differed signifi-
cantly among the groups (p = 0.038). All the students in 
both groups rated the attending physicians as the most 
important clinical team members, followed by residents 
or nursing practitioners and nurses. The average circle 
size for nurses in the TBR group (2.53 ± 1.11 cm) was sig-
nificantly larger than those in both LIC groups (TS-LIC: 
1.72 ± 0.54  cm, KH-LIC: 1.53 ± 0.15  cm). The circle sizes 
for attending physicians, residents, and interns did not 
differ significantly among the groups.

Regarding interpersonal relationships, the LIC students 
were the closest to the attending physicians, followed by 
the patients and residents/nursing practitioners. By con-
trast, the TBR students were the closest to the interns, 
followed by the patients and residents/nursing practi-
tioners, and were not as close to the attending physi-
cians. Comparing between groups, the average distance 
between the students and attending physicians in the TS-
LIC and KH-LIC groups (0.85 ± 0.71 and 1.23 ± 1.23  cm, 
respectively) was significantly shorter than that in the 
TBR group (3.79 ± 1.92  cm, p < 0.001). Although the dif-
ference was not statistically significant, we noted that the 
students in both LIC groups were closer to the patients, 
nurses, and residents/nursing practitioners than the TBR 
students.

As for interactions among team members, the fre-
quency with which the students interacted with attend-
ing physicians and patients differed significantly among 
the groups. The LIC students interacted most frequently 
interacted with attending physicians, followed by resi-
dents/nursing practitioners and patients. By contrast, the 

TBR students interacted the most frequently with interns 
(4.45 ± 3.04 lines) followed by residents/nursing practitio-
ners and patients. Comparing between groups, the LIC 
students had more interaction with attending physicians 
(TS-LIC: 3.58 ± 1.24 lines, KH-TIC: 4.00 ± 2.65 lines, and 
TBR: 1.63 ± 0.71 lines, p < 0.001) and patients (TS-LIC: 
2.83 ± 1.47 lines, KH-LIC: 2.67 ± 1.53 lines, and TBR: 
1.83 ± 1.30 lines, p = 0.047) than did the TBR students.

The adjusted data, which shows similar results, is 
shown in Table  2. Compared to the TBR, the LIC stu-
dents reported having more interaction with attending 
physicians and the patients, and closer relationships with 
the former.

Discussion
In this study, we adopted a survey comprising a daily 
schedule outline and an ecomap to compare the clinical 
participation and interpersonal relationships of LIC and 
TBR students at metropolitan tertiary teaching hospitals. 
We discovered that the LIC students spent more time on 
patient-related activities such as ward rounds and direct 
patient care than the TBR students. Regarding interper-
sonal relationships, the LIC students had closer rela-
tionships and interacted more frequently with attending 
physicians. In contrast, the TBR students had closer rela-
tionships with interns but interacted less frequently with 
patients. The adjusted data also reassured similar results 
of interpersonal relationships.

Our previous studies found different experiences and 
perceptions between LIC and TBR students. We inter-
viewed students in both groups and concluded that LIC 
students received mostly guidance and support from the 
attendings, whereas TBR students frequently interacted 
with interns [24]. LIC students also had more opportuni-
ties to build relationships and interact with their patients 
over time, see coherent disease and treatment progress, 
and eventually lead to meaningful roles in care. TBR stu-
dents, in contrast, described more opportunistic learning 
through observation, while the short period of rotation 
prevented them from interacting more with the patients. 
This affordance provided perspective on the patients’ 
experience of illness and may have offered students more 
meaningful roles in care, which is triangulated by another 
quality research of our team, in which the patients per-
ceived students providing care facilitation, companion-
ship, and empathy [32]. In the present study, we fill the 
gap in how students interact with and relate to other 
team members and time allocation in the workplace that 
affords their daily learning.

Our findings regarding clinical participation are con-
sistent with those of a previous study, in which LIC stu-
dents were determined to spend a significantly higher 
percentage of session time working directly with patients 
(25%) than did TBR students in outpatient (12%) and 
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inpatient (7%) settings [7]. In the present study, the TBR 
students spent considerable time on indirect patient care 
activities, such as observing clinical practices, deliver-
ing case presentations, or engaging in discussions, in 
inpatient settings. These findings support that the LIC 
model fosters students’ more intensive and meaningful 
participation in patient care [33]. The longitudinal cur-
riculum design of the LIC model also provides LIC stu-
dents with the opportunity to repeatedly engage with the 
same preceptors and patients, ensuring the continuity 
of supervision and care. In one study, LIC students were 
significantly more likely to experience continuity of care 
of patients with 34% of their patients returning to them, 
whereas only 5% of patients did so for TBR students [7]. 
The continuity of patient care helps students develop a 
compassionate, patient-centered professional identity 
[22], and the continuity of supervision enables students 
to earn preceptors’ trust and actively engage in patient 
care [6].

In addition, we discovered that the LIC students spent 
significantly more time in ambulatory settings than did 
the TBR students in the present study. A national survey 
of IM programs at medical schools in the United States 
revealed that although the clerkship directors of TBR stu-
dents reported that their students were required to spend 
time in IM-specific ambulatory settings more often than 
did LIC students (44% vs. 33%), the LIC students actually 
spent more half days in ambulatory medicine than did 
the TBR students [25]. Because the LIC model promotes 
continuity in a students’ relationships with preceptors 
and patients, it promotes the educational continuity of 
ambulatory training and helps students engage in mean-
ingful patient care activities [13, 34]. In another study 
comparing the participation of LIC and TBR students in 
surgical clinical activities, the researchers discovered that 
the LIC students recorded most of their surgical encoun-
ters (40.6%) in clinical settings, in which they participated 
in surgical clinical activities more actively. By contrast, 
the TBR students recorded most of their surgical encoun-
ters in the hospital inpatient setting (52%), wherein they 
mainly played observation roles [5]. Despite the NDMC 
LIC model being an inpatient–predominant model that 
differs from the ambulatory–predominant LIC mod-
els often adopted in Western countries, our model still 
provides LIC students with more ambulatory training 
opportunities and engages students in clinical practice.

In this study, we noted that, unlike LIC students, TBR 
students spent the most time on senior shadowing. 
Moreover, they interacted the most frequently and had 
the closest relationships with interns. Previous studies 
have reported that junior doctors frequently took the 
responsibility of teaching medical students in hospitals, 
and researchers have discussed the advantages and dis-
advantages of the teaching role of junior doctors [35–41]. 

One study on workplace learning in TBR and LIC mod-
els revealed that participating in junior doctor work in a 
hospital setting may help students transition into their 
internships more easily in the future [13].. Despite their 
potential roles in teaching medical students, junior doc-
tors may contribute to the establishment of a hierarchy 
in a clinical environment. Clinical hierarchies serve as 
a safety net for patients but as a barrier for medical stu-
dents [42]. In settings with role-based hierarchies, learn-
ing opportunities are allocated on the basis of individuals’ 
level of training [43]. Therefore, TBR students often have 
fewer opportunities to participate in meaningful patient 
care activities because of their peripheral role in a large 
team. In one study, TBR students described themselves 
as playing a peripheral and observational role in the 
clinical environment [13]. The LIC model was designed 
to overcome the clinical hierarchy and reduce students’ 
reliance on residents as primary teachers by promoting 
interactions between students and experienced doctors 
[13]. In rural placements, LIC students are more likely 
to be the only trainees and serve as first assistants [44]. 
In the present study, the students of two LIC programs, 
in the absence of competing learners (such as interns or 
residents), not only developed closer relationships with 
attending physicians but also interacted with patients and 
preceptors more frequently than the TBR students.

Strengths and limitations
To the best of our knowledge, our study is the first to 
compare time spent on clinical activities between two 
curriculum models and to use ecomaps as primary tools 
to visualize, quantify, and compare interpersonal rela-
tionships and interactions within clinical teams in dif-
ferent curriculum models. Our results may serve as a 
reference for program directors and researchers in plan-
ning future curricula and using ecomaps for social net-
work and interpersonal relationship evaluation.

In addition, our studies provided valuable informa-
tion about the students’ subjective experience in the new 
6-year medical students curriculum in Taiwan. The medi-
cal school curriculum in Taiwan was shortened from 
seven to six years in 2013 [45]. The participants in this 
study represent the first graduates under this revised cur-
riculum. A previous study had shown no difference in the 
national OSCE score between the 6- and 7-year curricula 
[46]; however, the learning experience of students was 
not well understood. With shortened clinical rotations in 
the new curriculum, meaningful clinical participation is 
even more crucial than before. Assigning students from 
the new education program before confirming their con-
fidence and independent clinical capabilities may lead to 
exhaustion among medical teams after graduation. We 
believe that with more understanding of student’s per-
spectives on workplace engagement and interpersonal 
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interactions, further curriculum optimization could be 
implemented.

Nevertheless, our study has several limitations. First, 
the questionnaire used in the present study had not been 
validated or triangulated, which is similar to other studies 
examining time spent on clinical activities [47, 48]. How-
ever, subjective perceptions of time spent in the work-
place may still provide valuable information, as one study 
reported that considerable amounts of time on activities 
involving direct patient contact made students feel more 
positive about their learning environment [48]. Second, 
because of the cross-sectional design of the study and 
the use of a self-reported questionnaire, recall bias may 
occur in the results. Recording a logbook during or after 
rotation or triangulation by third-party observers may be 
considered [49]. Third, the small sample size precluded 
us from conducting correlation analysis or investigat-
ing potential causal relationships. For example, we were 
unable to examine the potential links between inter-
personal relationships or the frequency of team mem-
ber interactions and the time spent on various clinical 
activities. While the sample size of KH-LIC was relatively 
small, we conducted additional analyses to compare 
TS-LIC and TS-TBR only to mitigate the impact of dif-
ferences between medical institutions (Supplement). 
These analyses showed similar results to those obtained 
through three-group comparisons, indicating that the 
curriculum itself, rather than institution difference, may 
have been the primary contributing factor. Furthermore, 
we only collected demographic information regarding 
gender and age, while the observed differences in other 
baseline characteristics, such as personality traits, home-
town location, or academic performance, may exert a 
notable influence on the outcomes.

Conclusion
This study revealed that compared with TBR students, 
LIC students tend to participate in more patient-ori-
ented activities, such as ward rounds and direct patient 
care, and have closer relationships and interact more 
frequently with attending physicians and patients. These 
findings suggest that the LIC model has unique value and 
may serve as a reference for program directors looking to 
improve upon a longstanding model of block rotation-
based clerkships.
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