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Purpose: Traditional single-assessment models in service-learning courses do not facilitate comprehensive assessments of learning 
outcomes. Effective assessments should incorporate perspectives from multiple stakeholders. The present study developed a service- 
learning course assessment model that incorporates assessments from multiple stakeholders, compared assessments between stake
holder types, and explored the effects of evaluator–student relationship.
Participants and Methods: The study recruited 126 students from a service-learning course at China Medical University in 2024. 
Six different groups of stakeholders, namely peers, teaching assistants, service institutions, primary instructors, group instructors, and 
final report evaluators, evaluated student performance and learning outcomes. Experts ensured that assessment criteria were relevant 
and comprehensive. Confirmatory factor and principal component analyses were performed to assess the construct validity. The study 
used descriptive statistics and performed interrater reliability and correlation analyses.
Results: The six groups of evaluators were mostly consistent in their assessments, which clustered into two distinct factors: individual 
performance (Factor 1) and team/service performance (Factor 2). Factor 1 comprised evaluations from peers, teaching assistants, 
primary instructors, and group instructors, emphasizing individual students’ attendance, participation, and contribution throughout the 
course. Factor 2 comprised evaluations from service institutions and final report evaluators, focusing on group-level service outcomes 
and teamwork effectiveness. These two factors explained a cumulative variance of 77.94%. The study identified 15 correlation 
coefficients: 8 were significantly positive—indicating agreement within or across factors; 2 were significantly negative—highlighting 
potential divergences in perspective; and 5 were nonsignificant. The relationship between evaluator and student significantly affected 
assessment outcomes. For instance, peer assessments were the most variable due to subjective influences such as interpersonal 
dynamics and collaboration history, whereas group instructor assessments showed the least variability, possibly due to a more 
outcome-focused evaluation approach.
Conclusion: Assessments by different types of evaluators are relatively consistent, and the evaluator–student relationship influences 
assessment outcomes.
Keywords: project-based service-learning, medical education, multistakeholder assessment, assessment methods, interrater reliability

Introduction
Service-learning is an educational approach that involves both classroom learning and community service and enables 
students to learn while serving and to enhance their practical problem-solving skills.1 In medical education, students 
participating in community service can gain a deeper understanding of societal needs, strengthen their self-directed 
learning abilities, and develop a sense of social responsibility.2–4 Service-learning also provides students with early 
exposure to clinical practice, allowing them to grow through interactions with patients, families, and health-care 
teams.1–6
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Project-based service-learning (PjBL-SL) is an instructional approach that integrates the principles of project-based 
learning (PjBL) with community service. Grounded in John Dewey’s educational philosophy of “learning from experi
ence”, PjBL-SL emphasizes student autonomy, collaborative problem-solving, and reflective practice to achieve both 
educational goals and community-oriented outcomes.1 PjBL-SL instructors and schools collaborate with students to 
establish learning objectives based on predetermined educational goals and outcomes. Instructors and teaching assistants 
(TAs) in PjBL-SL courses are responsible for communicating, negotiating, guiding, and facilitating student learning. 
They also assist students in communicating with institutions receiving the service (hereinafter service institutions).7–9 Pj 

BL-SL emphasizes student agency, encouraging proactive participation in course learning and the application of acquired 
knowledge to real-life and work settings, with the goal of enhancing the service-learning outcomes.1,5,8 PjBL-SL course 
design includes selecting service projects on the basis of community needs, adjusting course content and skills to be 
cultivated, promoting mutual learning, providing continual opportunities for reflection, formulating action plans, eval
uating the effectiveness of service projects, and celebrating the successful completion of service projects.10,11 The 
outcomes of PjBL-SL include increased student motivation, improved communication skills, and enhanced social and 
emotional learning abilities.1

In general, the learning outcomes of service-learning courses are evaluated through self-reflection questionnaires 
completed by students or by assessing the final service outcomes.1 Project-based learning course outcomes are examined 
using qualitative research methodologies, such as interviews with students and teachers and classroom observations; 
quantitative research methodologies, such as teaching evaluations; and mixed research methodologies, such as using 
qualitative research to explore influencing factors, followed by quantitative research to verify the relationships between 
these factors.12–15 Relying solely on self-reported questionnaires or a single assessment method does not provide 
a comprehensive understanding of students’ learning performance and outcomes in PjBL-SL.

In medical education, student learning is influenced by stakeholders in the educational environment.16 In service- 
learning courses, assessments of student learning performance and outcomes by both internal and external stakeholders 
offer a holistic evaluation of the learning process and results. Internal stakeholders of PjBL-SL courses (ie, students, 
teachers, and TAs) can evaluate students’ learning process, level of engagement, and contributions, and external 
stakeholders (such as service institutions and final report reviewers) can provide assessments of performance and 
outcomes in real-world contexts. A multifaceted assessment by both internal and external stakeholders addresses the 
limitations of a single assessment method and enables accurate measurement of whether students have achieved the 
objectives of PjBL-SL.

To comprehensively address the contribution of a multifacted assessment model to student learning outcomes on the 
basis of multiple stakeholders’ perspectives, this study adopted 6 methods to evaluate student learning outcomes in PjBL- 
SL, namely assessments through group instructors, within-group peers, TAs, service institutions, primary instructors, and 
final report evaluators. Accordingly, the following 2 research questions were explored:

Research Question 1: What are the differences among the various assessment methods and the consistencies of 
assessment outcomes generated from these methods?

Research Question 2: Does the relationship between the evaluator and those being evaluated (eg, teacher, TA, peer, 
service institution) affect assessment outcomes?

This study’s contribution lies in breaking through traditional single-assessment models by incorporating perspectives from 
multiple stakeholders, thereby providing a more holistic and comprehensive way to evaluate medical students’ PjBL service- 
learning. This approach serves as a foundation for fostering student learning and growth and for designing future courses.

Materials and Methods
Course Design
Taiwan’s medical education system predominantly follows a six-year undergraduate program that admits students 
directly upon completion of secondary education. Upon successful completion of the program, graduates are awarded 
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the degree of Doctor of Medicine (MD). Within this educational framework, service learning has been incorporated into 
the early stages of medical training to foster students’ social responsibility and community engagement.

The 2024 (spring semester) service-learning course (required, 1 credit) for first-year students at the School of 
Medicine at China Medical University, Taiwan, is based on PjBL-SL principles.1,7–9 The course is taught in 5 
stages. In the first stage, 2 lead instructors introduce service-learning and share relevant experiences. In the second 
stage, teachers and TAs assist students in establishing relationships with service institutions and in drafting 
a service-learning plan. In the third stage, students formulate a service-learning project proposal. The fourth 
stage involves the implementation of the service-learning plan and reflection on the service-learning plan. In the 
fifth stage, students give a presentation to show what they have learned and undergo a comprehensive review. In 
this study, the students in the course were divided into 11 groups (approximately 12 to 13 students per group), 
with the service theme focused on promoting health among older adults. Each group included a second-year 
medical student who had already completed the service-learning course in spring 2023 and who acted as a TA, 
along with a medical school faculty member serving as the group instructor. Each TA underwent preparatory 
training aimed at developing the requisite pedagogical competencies and project management skills necessary to 
effectively support first-year medical students in the planning and execution of their service-learning projects.

Participants
The participants, comprising the stakeholders of the 2024 spring semester service-learning course (a required 1-credit 
module) at the School of Medicine, China Medical University, included 126 first-year students enrolled in the course, 11 
group teaching assistants, 11 group supervisors/teachers, 2 lead instructors, 6 representatives from the service recipient 
organisations, and 3 evaluators for the final project presentations.

Assessment Methods
This study incorporated various design and validation approaches to ensure content validity, construct validity, and both 
convergent and discriminant validity of the overall assessment:

Content Validity
In November 2023, the present study invited two service-learning experts (ie, faculty members with over ten years of 
experience in designing and teaching service-learning courses), two representatives from service institutions (ie, 
individuals responsible for coordinating service activities within the community organizations that collaborated with 
the course), one psychometrics expert, and two medical students who had previously served as service-learning teaching 
assistants to form a relevant population and expert group.17,18 Three steps were taken to ensure the content validity of the 
six evaluators.19

(1) Multifaceted Assessments: To comprehensively evaluate student learning outcomes in project-based service-learning, 
six distinct assessment methods were employed, each corresponding to the roles and perspectives of key stakeholders 
involved in the course. These included within-group peer evaluations, teaching assistant assessments, service 
institution feedback, and evaluations by primary instructors, group instructors, and final report reviewers. Each 
group of evaluators assessed students based on observable behaviors and products aligned with their specific 
interactions with the students. For example, peers, TAs, and instructors assessed individual students’ participation 
attitudes and contributions during group work and course activities. In contrast, service institutions and final report 
evaluators focused on group-level performance, including service effectiveness, quality of planning and execution, 
and the coherence and impact of the final deliverables. The assessment purposes, criteria, and rubric components for 
each method are summarized in Table 1. This integrative approach captures both individual and team dimensions of 
learning, enhancing the objectivity and comprehensiveness of the evaluation process.

All six evaluator types used a 0–100 scoring scale. While peer assessments, teaching assistants, and instructors (both 
primary and group) employed shared core indicators—participation attitude and contribution—to evaluate individual- 
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level performance, service institutions and final report evaluators used role-specific criteria to assess team-level outcomes 
and report quality. These criteria are detailed in Table 1. All statistical analyses were conducted using raw scores without 
transformation or aggregation.

(2) Development of Rubrics: The group members collaboratively developed rubrics for the 6 methods to ensure that 
the assessment criteria aligned with the course learning objectives and expected learning outcomes (see Table 1).

(3) Assessment of Rubrics: Following the development of the rubrics, instructors and TAs who had previously 
participated in the service-learning course tried out and modified the rubrics.

Construct Validity
This study used confirmatory factor analysis to examine whether the latent factors constructed through the 6 assessment 
methods aligned with students’ learning processes and outcomes in PjBL-SL.20 The present study conducted analysis 
with principal component analysis and adopted the varimax method to enhance the interpretability of the results.

Table 1 Assessment Purposes and Rubrics for Multimethod Assessment in Medical Project–Based Service-Learning

Assessment 
Method*

Purpose Rubrics Assessment 
Type

Within-Group 

Peers

Students assess the performance of their peers within the same group, 

providing insights into each student’s level of engagement and contribution to 

group collaboration.

1. Participation attitude% 

2. Contribution#

Individual

TAs TAs provide in-depth observations of students’ actual performance, 

supplementing areas that may be overlooked in assessments by instructors 
(both primary and group instructors).

1. Participation attitude 

2. Contribution

Individual

Primary 

instructors

The primary instructor assesses students’ overall learning attitude and 

participation throughout the course.

1. Participation attitude 

2. Contribution

Individual

Group 

instructors

Group instructors evaluate students’ learning attitude and participation during 

group collaboration.

1. Participation attitude 

2. Contribution

Individual

Service 

institutions

The service institution provides direct feedback to confirm whether students 

have effectively met the needs of the service recipients.

1. Team performance 

2. Achievement of service 

objectives 
3. Quality of service 

outcomes 

4. Clarity and thoroughness 
of service activity planning

Group

Final report 
evaluators

Three service-learning experts evaluate students’ final reports on their service- 
learning outcomes.

1. Topic selection 
2. Appropriateness, 

coherence, creativity, and 

feasibility 
3. Effectiveness of service 

outcomes 

4. Reproducibility 
5. Student reflection

Group

Notes: *: Each assessment score ranges from 0 to 100. %: Participation refers to an assessment of the level of commitment and proactiveness displayed by students in team 
activities. This includes factors such as regular participation in discussions, willingness to take on group tasks, and sharing ideas or making suggestions during team 
collaboration. The sub-rubrics for evaluating participation cover 3 aspects: Proactiveness (ie, whether the student actively participates and shows interest), attendance and 
engagement (ie, whether the student participates punctually and is fully engaged), and teamwork (ie, whether the student collaborates well with others and respects others’ 
opinions). #: Contribution refers to the student’s actual input to group tasks and outcomes, focusing on the value and specific contributions they bring to the team activities. 
The sub-rubrics for evaluating contribution cover 3 aspects: professional contribution (ie, whether the student provides professional knowledge or skills that help the group 
make progress), problem-solving assistance (ie, whether the student actively participates in addressing challenges), and task completion and quality of work (ie, whether the 
student completes assigned tasks on time and to a high standard).
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Convergent and Discriminant Validity
This study employed 4 statistical methods to ensure the convergent and discriminant validity of the assessment methods 
(See Table 2):

(1) Descriptive Statistics: Including mean, standard deviation, and range, to confirm the stability and distribution of 
the scores.

(2) Interrater Reliability: Using the intraclass correlation coefficient (ICC) to evaluate the consistency of scores across 
different assessment methods.21

(3) Correlation Analysis: Applying Pearson correlation coefficients to examine the linear associations between 
different assessment methods, ensuring the convergent validity among the methods.22

(4) Factor Analysis: Using confirmatory factor analysis to validate discriminant validity, verifying that each assess
ment method accurately measures distinct constructs.20

Institutional Review Board Approval
This study was approved by the Institutional Review Board of China Medical University (CRREC-113-029). All 
procedures were performed in accordance with the relevant guidelines and regulations. All participants provided 
informed consent before participation.

Results
Descriptive Statistics
The mean, standard deviation (SD), coefficient of variation (CV), and range for the 6 assessment methods are presented 
in Table 3. In order to descend SD values, the assessment scores given by within-group peers exhibited the highest 
variation (8.74), followed by those of TAs (8.05), service institutions (6.82), primary instructors (4.51), group instructors 
(2.68), and final report evaluators (2.25).

Interrater Reliability
To enhance consistency among evaluators, a calibration process was conducted prior to assessment. Evaluators reviewed 
and discussed the scoring rubrics to clarify criteria and standardize interpretations. Interrater reliability was subsequently 
evaluated using the ICC, which yielded a value of 0.626 (p < 0.001), indicating moderate-to-high consistency across 
different assessment sources.21

Table 2 Analytical Framework for Establishing Validity and Reliability in Project-Based Service-Learning Assessment

Statistical 
Method

Purpose Variables/Indicators 
Used

Key Findings Supported

Descriptive 
Statistics

Assess central tendency and score dispersion Mean, Standard Deviation 
(SD), Coefficient of 

Variation (CV), and Range

Peer and TA assessments most 
variable; group instructor least 

variable

Interrater 

Reliability (ICC)

Evaluate consistency among evaluators Intraclass Correlation 

Coefficient (ICC)

Moderate consistency  

(ICC = 0.626, p <0.05)

Pearson 

Correlation 

Analysis

Examine linear relationships between evaluators 15 correlation coefficients 8 positive, 2 negative, 5 

nonsignificant correlations

Construct Validity 

(via CFA)

To assess whether latent constructs representing 

individual and group performance align with observed 
learning outcomes, supporting construct validity.

Confirmatory Factor 

Analysis (CFA) with PCA 
and varimax rotation

Two-factor structure confirmed: 

Factor 1 (individual), Factor 2 
(team); 77.94% variance explained
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Correlation Analysis
Analyzing the 6 assessment methods yielded 15 correlation coefficients, of which 8 were significantly positive (all P < 
0.05). For example, the assessment score provided by within-group peers was significantly and positively correlated with 
those of primary instructors (r = 0.929) and TAs (r = 0.629). We observed 2 significant and negative correlations (both 
P < 0.05); for example, the assessment score given by within-group peers was significantly and negatively correlated 
with that of service institutions (r = −0.201). We observed 5 nonsignificant correlations (all P > 0.05); for example, the 
scores given by final report evaluators were nonsignificantly correlated with those of TA (r = 0.022), primary instructor (r 
= −0.174), and group instructor (r = 0.160; Table 4).

Factor Analysis
The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was 0.529, meeting the minimum threshold for factor 
analysis but indicating limited shared variance among the variables. This suggests that the extracted factor structure 
should be interpreted with caution. In contrast, Bartlett’s test of sphericity was statistically significant (χ²(15) = 513.70, 
p < 0.001), confirming that the correlations among variables were sufficient to justify factor extraction.

Principal axis factoring extracted two factors with eigenvalues greater than 1, collectively accounting for 77.94% of 
the total variance. Factor 1 (eigenvalue = 2.70; 45.05% of the variance) included within-group peer assessments, teaching 
assistant assessments, primary instructor assessments, and group instructor assessments, all of which focused on 
individual student performance. Factor 2 (eigenvalue = 1.97; 32.89% of the variance) comprised service institution 
assessments and final report assessments, which emphasized team-based service implementation and outcomes. This two- 
factor solution reflects the theoretical distinction between individual performance and group-level practice embedded in 
the course design, thereby enhancing the interpretability and credibility of the findings despite the relatively low KMO 
value.

Table 3 Descriptive Statistics of Scores Given by 
Evaluators

Assessment Methods Mean SD Range

Within-group peers 96.32 8.74 70.50

TAs 92.25 8.05 47.00

Service institutions 92.93 6.82 18.00

Primary instructors 89.02 4.51 35.00

Group instructors 93.48 2.68 17.00

Final report evaluators 87.35 2.25 8.03

Table 4 Correlations Between the Scores Given by Evaluators

Assessment 
Methods

Within-Group 
Peer

TA Primary 
Instructor

Group 
Instructor

Service 
Institution

Final Report 
Evaluator

Within-group peer 1.000
TA 0.629* 1.000

Primary instructor 0.929* 0.548* 1.000

Group instructor 0.316* 0.534* 0.327* 1.000
Service institution −0.201* −0.025 −0.170 0.458* 1.000

Final report 

evaluator

−0.189* 0.022 −0.174 0.160 0.712* 1.000

Note: *: represents a statistically significant correlation at p < 0.05.
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Discussion
This study examined the overall consistency of the different assessment methods, the relationships between these 
methods, and the effect of the relationship between the evaluators and evaluated students on assessment results.

To situate these findings within the context of existing research, our results reinforce and extend previous work on 
multistakeholder evaluations in medical education. While earlier studies have examined peer or faculty assessments 
individually, our findings empirically demonstrate how grouping assessors into factors—those emphasizing individual 
versus group performance—offers a clearer conceptual model. This aligns with Kokotsaki et al, who emphasized the 
value of structuring project-based learning assessments to capture both student agency and team dynamics.15 Similarly, 
Cifrian et al highlighted the pedagogical benefit of integrating different assessment approaches to evaluate students’ 
performance at both individual and collaborative levels in engineering education.13 By operationalizing a comparable 
multilevel assessment strategy within a medical education context, our study not only complements these existing 
frameworks but also advances their applicability to clinical training environments that emphasize both individual 
accountability and collaborative service outcomes.

Overall Consistency of Different Evaluators
The ICC was 0.620, indicating a moderate level of consistency among the 6 evaluators despite some differences.23 These 
score differences arose from the unique rubrics used by each evaluator (Table 1). For example, the rubrics for within- 
group peers, TAs, group instructors, and primary instructors focused primarily on individual students’ participation 
attitude and contribution. By contrast, the rubrics for service institutions and final report evaluators were more centered 
on the overall group performance in the service-learning context (Table 1). The results of the confirmatory factor analysis 
clearly divided the 6 assessment methods into 2 underlying factors.

Scoring Structure of the 6 Assessment Methods
Factor 1: Assessment of Students’ Individual Classroom Performance
This factor included within-group peer assessment, TA assessment, group instructor assessment, and primary instructor 
assessment. The rubrics for these assessment methods were designed on the basis of project-based learning principles, 
emphasizing individual student performance and contributions throughout the project, focusing specifically on participa
tion attitude and contribution.

Factor 2: Assessment of Students’ Service-Learning Performance
This factor included service institution assessment and final report assessment. The rubrics for these assessment methods 
were developed with an emphasis on the effectiveness of service-learning and team performance, focusing on service 
activity planning, achievement of service goals, and quality of service outcomes.

Relationships Within and Between Evaluators
Correlation Coefficients Observed in Each Factor
Seven correlation coefficients in the same factor (6 coefficients for Factor 1 and 1 coefficient for Factor 2) exhibited 
significant and positive correlations (r = 0.316 to .929), indicating consistency in scores across different assessment 
methods within any given assessment dimension.

Correlation Coefficients Observed Between the Two Factors
The correlation analysis results between Factor 1 (individual classroom performance) and Factor 2 (service-learning 
performance) showed that, among the 8 correlation coefficients between the two factors, only group instructor assessment 
and service institution assessment exhibited a significantly positive correlation (r = 0.458). In addition, we observed 2 
significantly negative correlations (r = −0.189 and −0.201) and 5 nonsignificant correlations.

The significantly positive correlation between assessment methods with respect to the two factors indicated some 
consistency in the assessment standards across the factors. For example, the positive correlation between group instructor 
assessment and service institution assessment (r = 0.458) suggested that although the assessment standards differed 
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between the two methods, they yielded consistent student performance scores. This was because both the group 
instructors and the service institutions evaluated the same group of students. If the entire group of students actively 
participated in the service-learning activities, they could demonstrate stronger teamwork and planning performance, 
which in turn led to higher-quality service outcomes as well as higher scores from service institutions.

The lack of significant correlations between student scores given by the different evaluators across the two factors 
indicated a weak association between cross-factor assessment standards. For example, final report assessment scores 
were not significantly correlated with those provided by TAs (r = 0.022), primary instructors (r = −0.174), and group 
instructors (r = 0.160) scores. Given that the TAs, primary instructors, and group instructors all focused on individual 
student performance in the classroom and group settings, their assessment criteria were consistent. Specifically, the 
rubrics for these assessments included participation attitude and contribution, both of which pertain to individual student 
behavior and performance. By contrast, the final report evaluators primarily assessed the overall execution and reflection 
on the service-learning project, focusing more on students’ service outcomes instead of their individual classroom 
performance.

Between the two factors, we observed significantly negative correlations between students’ scores across different 
evaluators, indicating an inverse relationship of intragroup collaboration with learning-service outcomes and final report 
performance. For example, scores given by within-group peers had significantly negative correlations with those of 
service institutions (r = −0.201) and final report evaluators (r = −0.189). Service institutions and final report evaluators 
focused on overall team performance and achievement of service goal, whereas peers emphasized intragroup collabora
tion, particularly individual participation and contribution, which was not evaluated by service institutions or final report 
evaluators. These contrasting perspectives can be partially explained by group dynamics, where perceived imbalances in 
participation or interpersonal tensions influence peer ratings, and by social desirability bias, which may lead external 
evaluators to focus on successful outcomes rather than internal group processes. TA observations confirmed that some 
students received high external ratings for contributing to service outcomes, despite limited visible engagement in group 
collaboration, resulting in lower peer scores. The collected raw data indicated that some students received high scores 
from service institutions and final report evaluators but low scores from within-group peers. The TA explained the reason 
for the aforementioned phenomenon by noting that these students contributed to a successful service outcome but did not 
participate actively in relevant course activities, leading to lower scores from peers.

The relationship between the evaluators and students may influence the consistency of results across different 
evaluators and affect the degree of variation within the scores produced from different assessment methods regarding 
the same factor.

Variations Between Evaluators of the Same Factor
The relationship between evaluators and students can influence the leniency of scores in the same assessment dimension. 
In descending order of CV values, within-group peer assessment exhibited the highest variation (9.07%), followed by TA 
assessment (8.73%), primary instructor assessment (5.06%), and group instructor assessment (2.87%). This indicates that 
peers had the greatest variability, and group instructors had the least variability.

Given Taiwan’s predominantly collectivist cultural context, peer evaluations may be influenced by group harmony, 
relational considerations, and social obligations. Such dynamics might increase the variation in peer-assigned scores, 
especially in cases where maintaining group cohesion is prioritized over individual performance accuracy. This contrasts 
with assessment practices in more individualistic cultures, where feedback may be more candid or competitive.

As members of a group, students had direct experience of each other’s participation and contribution. Because 
students observed each other closely and had a personal stake in the group’s outcomes, peer assessments may be 
influenced by subjective factors such as personal impressions, interaction experiences, or collaboration history, leading to 
the highest variation in peer assessments. Variation in TA assessment was similar to but slightly lower than that of peer 
assessments because the TAs examined in this study were second-year medical students who completed the service- 
learning course the previous year, making their perspective on individual student performance similar to that of a peer. 
The primary instructor’s assessment generally focused on students’ in-class performance and was based on a more 
standardized set of criteria. Their ability to evaluate students from a comprehensive perspective and adoption of more 
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consistent assessment criteria resulted in a lower CV compared with within-group peer and TA assessments. Group 
instructors, by contrast, concentrated mainly on students’ specific performance during group collaboration, leading to 
even lower score variability.

Regarding the learning-service performance factor, the CV for service institution assessment (2.87%) was higher than 
that for final report assessment (2.58%). This was attributed to how the outcomes of service-learning exerted a direct 
effect on the service recipients and their institutions, promoting the service institutions to more deeply perceive the 
students’ service-learning outcomes stronger than did the final report evaluators.

According to the aforesaid study findings and discussion, we compiled the following answers to the research 
questions:

Answer to Research Question 1: We observed a certain level of consistency among the 6 assessment methods; 
however, these methods were examined on the basis of two assessment factors, namely students’ individual classroom 
performance (Factor 1) and learning-service performance (Factor 2). The 2 factors not only involved different assessment 
criteria—individual performance versus team performance—but also provided a more comprehensive assessment of 
student learning outcomes in PjBL-SL.

Answer to Research Question 2: The relationship between evaluators and students directly affected the differences in 
assessment results. For example, within-group peer assessments had the highest SD among the 4 assessment methods for 
individual classroom performance. This phenomenon was due to how students interacted closely with each another, and 
their assessments were often influenced by subjective factors such as interaction experiences and collaborative relation
ships, which could lead to greater variability in assessment scores.

Implications
This study employed 6 assessment methods to assess PjBL-SL outcomes. In consideration of budgetary and human 
resource limitations, implementers of student assessment systems may consider reducing the number of evaluators in 
actual educational contexts. The correlation coefficient between the scores given by within-group peers and primary 
instructors reached .929, indicating high similarity between these 2 evaluators. Therefore, we recommend removing 
primary instructors from future assessment schemes. The ICC for the remaining 5 methods was 0.500 (ICC = 0.452, P < 
0.001). For Factor 2, after removing service institution assessment, the ICC increased to 0.590 (P < 0.01); by contrast, 
after removing final report assessment, the ICC decreased to 0.498 (P < 0.01). Accordingly, we recommend removing 
service institution assessment to achieve greater consistency among the different types of evaluators. Specifically, the 
number of evaluator types may be from 6 to 4 to retain within-group peers, TAs, group instructors, and final report 
evaluators. This streamlined assessment model maintains a comprehensive assessment of both individual and team 
performance while achieving adequate assessment validity (ICC = 0.590, P < 0.001).

This multistakeholder assessment framework aligns with global educational reforms emphasizing competency-based 
medical education (CBME), in which multi-source evaluations are essential for capturing complex competencies such as 
collaboration, accountability, and professionalism. The delineation between individual-level and group-level assessments 
in this study also echoes the structure of Entrustable Professional Activities (EPAs), highlighting the importance of 
evaluating both individual accountability and collective performance in authentic learning contexts.

To further strengthen the validity and educational utility of these assessments, medical educators are encouraged to 
strike a judicious balance between subjective evaluations—which illuminate affective and process-oriented aspects of 
learning—and objective indicators that ensure fairness and comparability. Multistakeholder triangulation of assessment 
data offers a promising strategy to overcome the limitations of any single evaluator perspective.

Moreover, this study elucidates the differential stability and reliability of various evaluator roles. Group instructors 
demonstrated the lowest score variability and moderate positive correlations with external raters, suggesting their 
potential as dependable anchors in longitudinal evaluation frameworks. While peer evaluations provide granular insights 
into team dynamics and learner engagement, they may be susceptible to interpersonal bias and should be interpreted in 
conjunction with more standardized assessments.

The findings of this study offer important implications for the design and implementation of competency-based 
assessment models in PjBL-SL curricula. By strategically aligning each evaluator’s role with clearly defined learning 
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objectives—such as interprofessional collaboration, reflective practice, and social accountability—educators can ensure 
that assessment systems not only measure outcomes effectively but also foster the professional development of future 
healthcare practitioners.

Limitations
This study has several limitations. First, the assessment data were derived from a specific service-learning course context 
within the Taiwanese medical education system, characterized by a collectivist cultural orientation and centralized 
curriculum design; thus, the generalizability of findings to other disciplines, teaching models, or cultural and institutional 
contexts may be limited. Future studies could explore whether similar assessment dynamics emerge in Western or more 
individualistic settings. Second, no evaluator training was conducted to reduce the influence of evaluator subjectivity on 
assessment results. These limitations constitute potential topics for future research.

Conclusion
These findings are context-specific to Taiwan’s medical education environment and may not be directly transferable to 
settings with differing cultural norms, institutional policies, or student–teacher power dynamics. Educators seeking to 
apply similar multistakeholder assessment models in other regions should carefully consider local educational and 
cultural conditions to ensure contextual relevance and effectiveness.

Education constitutes an ecosystem of stakeholder interactions,16 and assessments drawn from these multiple 
perspectives can more comprehensively and precisely capture both individual learning performance and group service 
achievements in PjBL-SL courses. Given that PjBL-SL is fundamentally rooted in collaborative learning, the present 
study provides a valuable foundation for developing robust assessment models in similar curricula and serves as a critical 
reference for evaluating student performance in future service-learning programs.
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