Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Comparison of level of Engagement, Empathy, and
Motivation among 2nd year MBBS students with
early and conventional clinical exposure, A
comparative cross-sectional study

Meerab Ali khan
Allama Igbal Medical College

Ali Hassan
Allama Igbal Medical College

Eman Fatima
Allama Igbal Medical College

Muhammad Yousaf
Allama Igbal Medical College

Waseem Sajjad Shah
Allama Igbal Medical College

Muhammad Raza Ansari
King Edward Medical University

Basira Bek

basirbekl1999@yahoo. com

Kateb University

Hamza Hussain
Allama Igbal Medical College

Research Article

Keywords: Early Clinical Exposure, Academic Engagement, Empathy, Motivation, Medical Education,
Cross-Sectional Study, Pakistan.

Posted Date: September 3rd, 2026
DOI: https://doi.org/10.21203/rs.3.rs-10533989/v1

License: © ® This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 1/20


https://doi.org/10.21203/rs.3.rs-10533989/v1
https://doi.org/10.21203/rs.3.rs-10533989/v1
https://doi.org/10.21203/rs.3.rs-10533989/v1
https://creativecommons.org/licenses/by/4.0/

Additional Declarations: No competing interests reported.

Page 2/20



Abstract
Background

Medical students' academic involvement, empathy, and motivation could be a potential area of influence
of ECE into medical education. The traditional structure of medical curricula has been criticized for
failing to establish a meaningful link between knowledge and skills acquired in basic sciences and those
in clinical sciences, which may lead to significant loss of interest and empathy in preclinical years. The
purpose of this study was to compare academic engagement, empathy and motivation among medical
students who had been exposed to an early clinical exposure (ECE) curriculum with those who had not
been exposed to an ECE curriculum.

Methods

A comparative cross-sectional study was conducted at two medical institutions in Pakistan: Allama Igbal
Medical College (AIMC), which has adopted an ECE curriculum, and King Edward Medical University
(KEMU), which has adopted a traditional curriculum. 423 second-year MBBS students, 196 students from
the ECE group, and 227 students from the non-ECE group participated. The Student Course Engagement
Questionnaire (SCEQ), the Kiersma—Chen Empathy Scale (KCES), and the Academic Motivation Scale
(AMS) were used to collect the data. A series of independent samples t-tests, Pearson correlations, and
Cronbach's alpha reliability analyses were conducted on SPSS. The study was reported as per STROBE
guidelines for cross sectional study.

Results

The ECE group demonstrated significantly higher engagement scores (M = 3.64, SD = 0.74) compared to
the non-ECE group (M =3.41,SD =0.72), t(417) =3.15, p = 0.002, Cohen's d = 0.31. Empathy scores were
also significantly higher in the ECE group (M = 3.99, SD = 0.56) than in the non-ECE group (M =3.84, SD =
0.54),1(417) =2.74, p = 0.006, Cohen's d = 0.27. There was no difference for motivation (p = 0.293). The
Cronbach's a values for all three scales were between 0.805 and 0.836, indicating good internal
consistency. Motivation (r = 0.649) and empathy (r = 0.473) were highly and moderately correlated with
engagement, respectively, and both were significant (all p < 0.01). However, sociodemographically, ECE
students did better academically (58.2% achieving = 70% grades vs 32.6% for non-ECE, p < 0.001), and
studied for fewer hours per week (p = 0.012) despite their superior outcomes.

Conclusions

Medical students who have early clinical exposure tend to be more involved in academics and
empathetic, which supports the inclusion of this in the medical curriculum. The low effect sizes and

Page 3/20



sociodemographic differences in confounding factors found as a result of the implementation of ECE,
however, suggest that ECE needs to be used in conjunction with other strategies in order to have a
maximal impact on student outcomes. Future longitudinal studies are recommended to prove causality
and to look at the effects of ECE in clinical settings.

Introduction

Medical education is undergoing a worldwide reform from teacher-centred to integrated and student-
centred education. The introduction of patients and healthcare settings to the early part of the training or
to preclinical students is one of the important innovations in addressing this challenge, and is referred to
as Early Clinical Exposure (ECE (1). The overall aim of ECE is to complement and help contextualize
basic science education, so that students can learn firsthand how theory can be applied in the diagnosis,
management and treatment of patients (2). ECE is intended to connect the classroom learning with the
real experience, to make learning more meaningful and to help develop professional attitude and skills
since the beginning of medical education (3).

In ECE, students have been demonstrating that it makes basic sciences and clinical practice possible to
relate (4). It has also been reported to facilitate the professional development of learning through
making learning more meaningful, increasing motivation to learn, and increasing understanding of the
patient (5, 6). Research around the world has identified positive impacts of ECE for medical students'
learning experiences. It has been linked, for example, to increased career motivation, empathy and
engagement in the classroom (7, 8, 9, 10). But, there is limited research available for first year MBBS
students. Great studies have value, but they only reflect the first impressions of students as they embark
on their medical education.

Second year MBBS students on the other hand, have completed one year of either modular or traditional
curriculum. Perceptions allow them to see the relatively long-term impact of ECE on psychological and
behavioral outcomes in a more stable and comparative way.

The findings of this study will provide evidence for the comparative effects of modular vs traditional
curricula with ECE on engagement, empathy and motivation of medical students. The outcome will give
the curriculum planners and policymakers locally relevant information to improve the quality of medical
education in Pakistan.

Although there is strong evidence in the world about the impact of ECE, the evidence in Pakistan is
limited, especially beyond medical education at the first year. Most of them have been used in short-term
studies, but it is unclear how ECE affects students after they have been exposed to medical training for
extended periods of time. This study aims to fill this gap, comparing the level of engagement, empathy
and motivation of 2nd year MBBS students who study in the modular and traditional curricula. Findings
will help to guide medical education reform, including curricular structures that are best suited to
achieving these outcomes. This study proposes to evaluate the effect of ECE on engagement, empathy
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and motivation in 2nd year MBBS students and compare the engagement, empathy and motivation
among the students of modular and traditional programmes.

The purpose of the present study is to assess the level of motivation with adopted items from the
Academic Motivation Scale (AMS), and the level of empathy with the scale adopted by Kiersma-Chen
(KCES) (11, 12). The Student Course Engagement Questionnaire (SCEQ) was adapted and used for the
purpose of evaluation of engagement in this study (13).

Methods
Design and Study setting

This is a comparative and a cross-sectional study conducted at two medical institutions in Pakistan;
Allama Igbal Medical College (AIMC) with ECE Curriculum and King Edward Medical University (KEMU)
with traditional Curriculum without ECE (14). The study was carried out between the 2025-2026 school
year. The ECE program at AIMC includes systematic clinical exposure activities starting from the 1st year
of the MBBS program, which encompasses clinical visits, patient interview, clinical skill sessions etc.
Conversely, during preclinical years, students at KEMU are taught primarily in the classroom, and, to a
lesser extent, have patient interaction.This study was designed and reported following the guidelines for
cross-sectional studies outlined in the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) (15).

Participants

The study population was undergraduate medical students of second year MBBS program at both
institutions. Students were eligible to participate in the study if they were currently enrolled in the
program and signed an informed consent form. Students who refuse to participate or have major
psychological or health issues were not included. A total of 423 students participated in the study, 196
students in the ECE group (AIMC) and 227 students in the non-ECE group (KEMU) were taken through
convenience sampling. The number of respondents was selected due to feasibility and this was similar
to sample size in other cross-sectional study in medical education that ranges from 100 to 2,579
respondents (14).

Study Instruments
A structured self-administered questionnaire was used to collect data, which consisted of four parts:
Sociodemographic Information

Age, gender, living situation, place of residence, family history of medical professionals, academic
performance and mental health history. The number of study hours per week and the time spent on non-
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academic digital devices were also captured.
Academic Engagement Scale

A 5-item scale to measure students' academic engagement. For items, the ability to make medical
content interesting, desire to learn material, regularity of study habits, relevance of course material to
future practice, and application of learning to real life situations were assessed.

Empathy Scale: A 7 item scale for measuring student empathy towards patients that includes three
dimensions: perspective taking, compassionate care and patient experience understanding.

Motivation Scale: A 5-item scale that assesses students' motivation in their academic pursuits in terms
of both intrinsic and extrinsic motivation.

Each item on the engagement, empathy, and motivation scales was measured using a 5-point Likert
scale from "strongly disagree" to "strongly agree. The questionnaires were modified from previously
validated questionnaires in medical education research and were content validly approved by experts in
the field.

Procedure

The study was approved by the Ethical Review Board (ERB) of Allama Igbal Medical College and Jinnah
Hospital, Lahore, Pakistan (Ref No: SC003/ERB/5./28-11-2025/AIMC/JHL, dated 28th November, 2025).
In addition, permission was requested from the relevant academic departments before the collection of
data. All participants were informed about the purpose of the study, the procedures employed and the
fact that they were free to withdraw at any point in the study without any consequences. All subjects
gave informed consent. The students completed the questionnaire in their class during their class time.
Completed questionnaires were retrieved straight-away and data anonymized for analysis using unique
response numbers.

Statistical Analysis

The data were analyzed in SPSS version 26.0. Demographic variables and scale scores were analyzed
using descriptive statistics such as means, standard deviations, frequencies, and percentages. Each
scale's internal consistency was measured using Cronbach's alpha with values = 0.70 deemed
acceptable. Independent samples t-tests were employed to compare the mean scores of the
engagement scale, empathy scale and motivation scale between the ECE and non-ECE groups. The size
of the group difference was evaluated by Cohen's d, where 0.2, 0.5 and 0.8 represent small, medium and
large group differences, respectively. Pearson correlation coefficients were calculated to explore the
relationship between the three study variables. The p value < 0.05 was statistically significant.

Results
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The early clinical exposure (ECE) to medical students during their study years plays a crucial role in their
overall academic performance. Our study aimed to assess the impact of ECE on engagement, empathy,
and motivation among second-year MBBS students using the Student Course Engagement
Questionnaire (SCEQ), the Kiersma—Chen Empathy Scale (KCES), and the academic motivation scale
(AMS), respectively. A total of 423 medical students participated in the study, comprising 196 students
from the ECE group at AIMC and 227 students from the non-ECE group at KEMU.

The following are the sociodemographic of the student population included in our study:

Out of 423 participants, 219 (51.8%) were females, and 204 (48.2%) were males. The mean age of
participants was significantly higher in the ECE group (21.3 + 1.4 years) than in the non-ECE group (20.3
+ 1.4 years), with a p-value < 0.001. No significant differences were observed regarding having a family
member who is a doctor (p = 0.410) or place of residence (p = 0.459) (Table 1)(Graph 1).
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Table 1

Sociodemographic characteristics

Characteristic

Age (years), Mean + SD
Gender, n (%)

Female

Male

Family Member Doctor, n (%)
Yes

No

Place of Residence, n (%)
Urban

Semi-Urban

Rural

Living Situation, n (%)
Hostel (shared room)

With family

Other

Mental Health History, n (%)
Yes

No

Academic Performance, n (%)
Below Average (< 60%)
Average (60-69%)

Good (70-79%)

Excellent (= 80%)

Study Hours/Week, n (%)
<5 hours

5-10 hours

>10 hours

ECE (AIMC) n =196

21.3+x1.4

103 (52.6%)
93 (47.4%)

63 (32.1%)
133 (67.9%)

109 (55.6%)
53 (27.0%)
34 (17.3%)

144 (73.5%)
49 (25.0%)
3 (1.5%)

67 (34.2%)
129 (65.8%)

19 (9.7%)

63 (32.1%)
79 (40.3%)
35 (17.9%)

80 (40.8%)
83 (42.3%)
33 (16.8%)

Non-ECE (KEMU) n = 227

203+x1.4

116 (51.1%)
111 (48.9%)

65 (28.6%)
162 (71.4%)

133 (58.6%)
51 (22.5%)
43 (18.9%)

195 (85.9%)
32 (14.1%)
0 (0.0%)

95 (41.9%)
132 (58.1%)

45 (19.8%)
108 (47.6%)
52 (22.9%)
22 (9.7%)

84 (37.0%)
75 (33.0%)
68 (30.0%)

p-value
<0.001
0.743

0.410

0.459

0.004

0.091

<0.001

0.012
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A significant difference was observed in academic performance between the two groups (p <0.001). The
study hours per week were higher in the non-ECE group (30.0%) as compared to the ECE group (16.8%),
with a p-value = 0.012. At the same time, the academic performance was higher in the ECE group (p <
0.001). The ECE group had a higher percentage of students in the "Good" category (40.3%) than the non-
ECE group (22.9%) and in the "Excellent" category (17.9%), as compared to the non-ECE group (9.7%).
Whereas the non-ECE group had more students in the "Average" category (47.6%) than the ECE group
(32.1%) and "Below Average" category (19.8%) than the ECE group (9.7%).

The academic engagement was observed to be higher in the ECE group with a mean value of 3.64 +0.74
as compared to the non-ECE group with a mean value of 3.41 £ 0.72 (p = 0.002) (Table 2). The item-level
comparison was performed to understand the differences in engagement (Table 3). The students of the
ECE group scored higher in all five engagement items. However, the largest difference was observed for
the item “Apply learning to real-life situations” (mean difference = + 0.32, and the smallest was for
"Desire to learn the material" (mean difference = + 0.13). The effect size was small (Cohen’s d = 0.31).

The empathy score was higher in the ECE group (mean value = 3.99 + 0.54) than in the non-ECE group
(mean value = 3.84 + 0.54), with a mean difference of 0.15. The effect size was observed to be small
(Cohen's d =0.27).

There was no prominent difference in motivation observed between the two groups. The ECE group
showed a mean value of 3.83 + 0.69, while the non-ECE group showed a mean value of 3.75 1 0.79 for
motivation. The mean difference was 0.08 with a negligible effect size (Cohen's d = 0.10) (Graph 2).

The relationship among engagement, empathy, and motivation was examined through the Pearson
correlation matrix (Table 4). All three variables were statistically correlated (p < 0.01). The engagement
was strongly correlated with motivation (r = 0.649) and moderately correlated with empathy (r = 0.473).
However, the correlation between empathy and motivation was moderate (r = 0.465) (Graph 3).
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Table 2
Main comparison

Variable Group n Mean SD t p Cohen's  Effect
d
Engagement  ECE (AIMC) 196 3.64 0.74 3.15 0.002* 0.31 Small
Non-ECE 227  3.41 0.72
(KEMU)
Mean 0.22 (0.08,
Difference 0.36)
(95% CI)
Empathy ECE (AIMC) 196 3.99 0.56 2.74 0.006* 0.27 Small
Non-ECE 227 3.84 0.54
(KEMU)
Mean 0.15 (0.04,
Difference 0.25)
(95% CI)
Motivation ECE (AIMC) 196 3.83 0.69 1.05 0.293 0.10 Negligible
Non-ECE 227 3.75 0.79
(KEMU)
Mean 0.08 (-0.06,
Difference 0.22)
(95% CI)
Table 3
Item-level comparison between ECE and non-ECE groups
No. Item ECEMeant Non-ECE Mean Diff
SD +SD
E1 Make medical content 3.66+1.09 3.44+1.13 +
interesting 0.22
E2 Desire to learn the material 3.77£0.95 3.63+1.03 +
0.13
E3 Study on a regular basis 3.23+1.14 2.99+1.18 +
0.24
E4 Make course material relevant ~ 3.77+1.03 3.56+1.08 +
to future 0.22
E5 Apply learning to real-life 3.78+1.05 3.45+1.16 +
situations 0.32
Overall engagement 3.64+0.74 3.41+0.72 +
score 0.22

Page 10/20




Table 4
Pearson correlation matrix of study variables (n =419)

Variable 1. Engagement 2. Empathy 3. Motivation
1. Engagement  1.000 0.473 0.649
2. Empathy 1.000 0.465
3. Motivation 1.000

Discussion

Integrating early clinical exposure (ECE) into medical education may impact academic engagement,
empathy, and motivation among medical students. The purpose of the present study was to assess the
academic engagement, empathy and motivation of medical students who have received Early Clinical
Exposure (ECE) at AIMC compared with those with a traditional curriculum at KEMU (14, 16). The results
offer useful information on the potential advantages of medical education incorporating early clinical
experiences.

Higher Engagement in the ECE Group

The difference in engagement between the ECE group and the non-ECE group was statistically
significant (p = 0.002), as was the difference in empathy (p = 0.006); with no significant difference in
motivation (p = 0.293). These results are consistent with an emerging, positive body of evidence about
the benefits of ECE for medical student outcomes. A higher proportion of children in the ECE Group
achieved a higher level of Engagement. The differences in engagement scores between the two groups
(ECE and non-ECE) provide support for the hypothesis that early clinical exposure will increase student
engagement. The results are in line with a recent systematic review that pooled the data from 15 studies
with medical students from Asian and African countries on which 2,579 medical students participated
and found positive effect of ECE on cognitive and effective learning outcomes (14). The majority of
students were found to be in agreement that ECE helped them improve in their communication skills,
problem-solving skills, empathy, professionalism and confidence to deal with patients.

The item-level analysis indicated that the highest mean difference (+ 0.32) between groups was in the
item "Apply learning to real-life situations”, indicating that ECE was successful in closing the gap
between theory and practice. This is consistent with studies showing the benefit of ECE for students in
gaining first-hand experience of applying theoretical knowledge in the context of the diagnosis,
management and treatment of patients, thus providing a sense of utility and purpose to students beyond
the classroom (14). A study carried out in Kolkata also found that 91% of first year MBBS students
reported that their conceptual clarity improved after ECE and 90% reported better retention of knowledge
after ECE (16). Moreover, studies conducted in India revealed that 94% of the students expressed that
ECE is more interesting than the traditional didactic lecture approach for teaching learning. This is why it
is important to encourage greater empathy in the ECE Group (17, 18).
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Higher Empathy in the ECE Group

The ECE group also had significantly higher scores for empathy (p = 0.006). This discovery is in line with
the studies that indicate that early patient contact builds humanistic attitudes and patient-centeredness.
A recent systematic review revealed that after ECE, medical students had significantly higher mean
empathy scores (as assessed by the JSE-student version), than before ECE, across both first and second
year students and among both males and females. ECE students may become more sensitive to the
psychosocial issues of illness by early interaction with patients, and thus enhance an important aspect
of empathy (14). This is significant, especially with the evidence of a decrease in empathy during
medical school due to the hidden curriculum, heavy workloads, overemphasis on biomedical knowledge,
and lowered exposure to role models with empathy (19).

Early clinical exposure, in which the student gets to experience the patient's perspective early in the
course, could help ease this erosion. Real patients were also found to have a greater impact on student
empathy compared to fictional cases, further supporting the importance of real clinical experiences in
developing empathy (20). There was no significant difference in motivation among the two groups.

No Significant Difference in Motivation

Surprisingly, there was no significant difference in motivation between the two groups (p = 0.293). This
discovery needs to be interpreted. This may be because both groups had a high motivation towards
becoming a medical professional from the outset. Medical students are usually an extremely motivated
group of students and the effects of the curriculum may be overshadowed by this motivation (14, 21). It
may also be that the motivation scale actually measured general academic motivation and not
motivation specific to clinical learning. It is important to note, however, that there have been several
studies that have found that ECE enhances the medical knowledge of students through motivation to
learn (3). For example, a study found mean test scores to be significantly higher as a result of ECE
intervention, from 48% to 66% (22). Further, a cross-sectional study conducted in India showed that most
of the students thought that ECE helped them read more and provided them a better link between basic
sciences and clinical cases. In our study, the negligible effect size (d = 0.10) reinforces the above
conclusion that ECE does not significantly affect motivation, as measured in this study (17).

Sociodemographic Differences and Their Implications

There are a few key sociodemographic disparities between groups that should be discussed. There was
a significantly older age in the ECE group (21.3 years) compared to the other group (20.3 years, p <
0.001); this may indicate different admission criteria or pathways. Most significantly, ECE students were
more likely to reside with their families (25.0% compared to 14.1%, p = 0.004) and had better academic
performance (p < 0.001). These results suggest that stable family environments and stable housing may
be linked to success in school and to the gains of participation in ECE. In addition, the ECE curriculum
could have an impact on academic achievement, by making learning more relevant and engaging.
Interestingly, ECE students were found to be studying less hours per week than those who were not
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studying ECE (p = 0.012), but they also had better academic outcomes. This indicates that ECE can
encourage more efficient/effective studying, but not necessarily more time spent studying. The
implications of the finding are obvious: medical educators need to emphasize learning strategies that
improve learning quality rather than quantity (23). The absence of any significant differences between
the two groups on family doctor history, place of residence or mental health history indicates that the
study groups were relatively similar with respect to these factors, enhancing the internal validity of the
study.

Correlations Among Engagement, Empathy, and Motivation

A high correlation between engagement and motivation (r = 0.649) is predicted and students who are
motivated can be expected to engage deeply in their learning. The moderate correlations among
empathy and engagement (0.473) and motivation (0.465) indicate that students who are more empathic
are also more engaged and motivated. This interdependency suggests that interventions that impact one
construct can have a positive effect on the other constructs. For instance, better empathy and more
contact with patients early on can lead to an increase in engagement, as this study has shown. Students
exposed to immersive role play showed greater emotional and cognitive engagement, and greater
emotional engagement was correlated with greater empathy, compared to scenarios that were imagined
(23, 24).

Reliability of Instruments

The internal consistency of all three scales was acceptable (Cronbach's a =0.805-0.836), suggesting
that they were reliable instruments for assessing the constructs intended in this sample. It helps support
the validity of the results and appropriateness of these instruments for future research with a similar
population.

Limitations
It is important to note that there are a few restrictions:

Cross-sectional nature: This study may not capture the changes in engagement, empathy and motivation
in the ECE and non-ECE groups in the time leading up to the study.

Generalizability: This cross-sectional study was implemented in two medical Colleges of Pakistan only,
so that the result cannot be generalized to other settings.

Apart from ECE, there may be institutional differences in teaching and assessment methods, or
institutional culture that impacts on the academic performance of the students.

Self-report bias: All data were self-reported and there are aspects of recall bias and social desirability.
The positive attributes such as empathy and engagement may have been exaggerated due to positive
expectations.
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Convenience sampling: This type of sampling may cause selection bias because the participants may
not be representative of the overall student population.

Causality: Since the study is cross sectional, it is not possible to determine that causality exists between
ECE and the outcomes.

Recommendations for future studies

Further research should be conducted to monitor the students' progress in engagement, empathy, and
motivation on a longer term to evaluate changes in their motivation in ECE and non-ECE curricula.
Longitudinal designs would enable a study of the pathway of these variables and determine when
periods of intervention are necessary. To provide effective interventions, institutes would benefit from
the exploration of the time, duration and sequence of ECE. Further research is needed to determine if the
advantages of ECE continue through the clinical years and if the advantages are linked to better patient
care results. Qualitative research may offer more information regarding the ways in which ECE
contributes to student learning and identity development.

Conclusion

Our study compares the impact of engagement, empathy, and motivation with respect to early clinical
exposure (ECE) in the ECE group (AIMC) and the non-ECE group (KEMU). The ECE group demonstrated
significantly higher engagement (6.5% higher mean score, p = 0.002) and empathy (3.9% higher, p =
0.006) as compared to the non-ECE group, while there was no significant difference in motivation
between the ECE and non-ECE groups (2.1% difference, p = 0.293). The item-level analysis revealed that
the largest difference between groups was for "Apply learning to real-life situations" (+ 0.32), indicating
that ECE significantly affects students' academic engagement by making learning more relevant and
practical.

Despite the fewer study hours in the ECE group compared to the non-ECE group (40.8% studying < 5
hours vs. 37.0%), the ECE group showed better academic performance than the non-ECE group (58.2%
achieving = 70% grades vs. 32.6%). This finding supports the notion that ECE promotes more efficient
learning and that strategies should be implemented to make learning more engaging and integrated with
the clinical side (25, 26).

These findings support early clinical exposure as a beneficial educational strategy, and interventions
should be implemented for effective academic outcomes. However, the small effect sizes (Cohen's d =
0.27-0.31) and presence of confounding sociodemographic differences suggest that ECE should be
implemented alongside other strategies to fully optimize student outcomes. The limitations of this study,
including its cross-sectional design, limited generalizability, institutional differences, and reliance on self-
reported data, urge thoughtful study designs to examine the impact of ECE on clinical years and
improved patient care outcomes. Future longitudinal studies are recommended to establish causality
and examine whether the benefits of ECE persist in clinical practice.
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Figure 2

Graph 2: main comparison
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Figure 3

Graph 3: relationship between empathy, engagement and motivation score
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