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Introduction

Physical Education Teacher (PET) education programs play a critical role in preparing
qualified professionals who possess not only disciplinary knowledge and pedagogical skills
but also positive learning attitudes that support lifelong professional development. In recent
decades, program evaluation models have been increasingly applied in higher education to
assess the quality, effectiveness, and outcomes of teacher education programs. Among these
models, the Context-Input-Process-Product (CIPP) framework and its extended version,
CIPPIEST (Stufflebeam, 2015), have been widely adopted due to their comprehensive and
systematic structure. The CIPP model effectively implemented KTSP physical education
learning at Aceh Besar District Public High Schools, resulting in systematic, planned, regular,
and continuous improvements in student learning (Maulana, 2024). The implementation of
the Independent Curriculum in elementary schools needs a more differentiated and
contextual strategy, along with sustainable support for teacher professional development and
improving educational infrastructure (Mulyadi et al., 2024). Chu et al. (2022) found that the
sports education model significantly improves college students' learning motivation,
affective engagement, cognition, and behavior compared to traditional physical education
methods. The model also enhances students' responsibility, leadership skills, and active
participation, demonstrating its effectiveness as an innovative teaching approach in physical
education (Chu et al., 2022). A qualitative case study in Indonesian elementary schools using
the CIPP model revealed significant variations in the implementation of the Independent
Curriculum for physical education, highlighting the need for differentiated, contextual
strategies and sustained support for teacher development and infrastructure improvement
(Mulyadi et al., 2024).

The PET program at the Mongolian National University of Education (MNUE),
established in 1955, is one of the longest-standing teacher education programs in Mongolia.
Since 2014, MNUE has implemented large-scale reforms across all degree levels, resulting
in the accreditation of numerous programs by the Mongolian National Commission for
Education Accreditation. Building on this reform, the PET program has been evaluated
since 2021 using the CIPP and CIPPIEST models, primarily through self-assessment reports
and process-oriented evaluations.

A comprehensive self-assessment report for the PET bachelor's program was developed
and accredited by the MNCEA on June 20, 2020. This report addressed key areas including
program planning, educational activities, the learning environment, student development
activities, and quality assurance. In addition, evaluations of the implementation of the PET
bachelor’s program at the School of Physical Education of MNUE have been conducted
along with comparative studies of program implementation (Ganbaatar et al.,, 2021).
Furthermore, the entrance assessment system for new students in the PET bachelor’s
program was evaluated, and the findings were published in a separate research article.

However, within the Mongolian higher education context, program evaluation has
largely emphasized contextual, input, and process-related dimensions, while systematic
empirical evaluation of program outcomes remains limited. This limitation has become
particularly evident following the initiation of curriculum reform in 2024, which
necessitates the revision and alignment of Program Learning Outcomes with
contemporary educational and professional standards.
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Within the CIPPIEST framework, program outcomes are commonly operationalized
through students” knowledge, skills, values, and learning attitudes (Table 1). While
learning attitudes are frequently measured using self-report questionnaires, such
instruments were not administered to recent graduates of the PET program. Moreover, in
practice-oriented fields such as PET, learning attitudes may also be reflected in sustained
engagement and performance across theoretical and practical learning contexts.

Table 1
Evaluation Components of the PET program According to the CIPPIEST model

Context Input Process Product Impact
Effectiveness
Sustainability
Transportability
Mission Resources Teaching Knowledge  Curriculum efficiency
Goals Infrastructure Learning Values
Objectives  Curriculum Co-curricular activities Attitudes
Content Results

Research has shown that the correlation and significance between learning styles and
students' knowledge, skills, and attitudes is high (Ernest, 2015; Halim et al., 2022). The
combined (integrated) influence of university students' learning attitudes, knowledge, and
digital skills significantly determines learners' participation in modern educational
environments (Senay, 2013).

Therefore, the present study focuses exclusively on the Product component of the
CIPPIEST model by empirically examining graduates” knowledge, skills, and learning
attitudes. Specifically, this study aims to (1) validate the assessment of knowledge and
skills through graduation examination analysis using Classical Test Theory, and (2) classify
students’ learning attitudes based on integrated knowledge and skills performance using
cluster analysis. By adopting this approach, the study seeks to contribute an alternative
method for evaluating learning attitudes and program outcomes in the PET program
during periods of curriculum reform.

Literature Review

Numerous studies at the international level have effectively utilized the CIPP model to
evaluate Bachelor of Education (BEd) programs. The CIPP Model for program evaluation
was developed in the late 1960s as an alternative to objective, testing, and experimental
design views (Stufflebeam, 2003). This study investigated the effectiveness of a peer
mentoring program at a Spanish university over five academic years (Aitana et al., 2025),
Toosi published a systematic review article (Toosi et al., 2021). The Context, Input, Process,
and Product (CIPP) model is a comprehensive perspective that attempts to provide
information in order to make the best decisions related to CIPP.

Assessing the structural relationships between the CIPP model components in a teacher
education program. The CIPP model components directly influence preservice teachers'
perceptions of teacher preparation programs, with direct relationships between context,
input, process, and product components (Alquraan et al., 2025). Sankaran and Saad (2022)
found that while the BEd program in Malaysian polytechnics was effectively structured
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using the CIPP model, limitations in infrastructure, lesson planning, and teaching materials
hindered its full implementation (Sankaran & Saad, 2022).

The elementary teacher-learner program in physical education is effective in facilitating
teacher teaching, learning, and professional development (Suryobroto et al., 2018). The
implementation of the independent curriculum model in physical education subjects has
been fulfilled, but weakness indicators related to teacher consistency in implementing
learning still exist (Wahidah et al., 2023). Evaluation of sports and health Physical Education
Program in using the CIPP evaluation model (context, input, process, product) (Setyadi etal.,
2022). An evaluation of the instruction, activities, and assessment methods of the bachelor's
level Health and Physical Education (HPE) program being implemented in colleges of
Khyber Pakhtunkhwa province was conducted within the framework of the CIPP model, and
it was concluded that some deficient aspects were identified in the process component,
including rehabilitation techniques, the role of mentorship in stimulating students' interest,
and the regular arrangement of physical activities, and these areas need to be improved (Igbal
et al., 2022). The CIPP model effectively implemented KTSP physical education learning at
Aceh Besar District Public High Schools, resulting in systematic, planned, regular, and
continuous improvements in student learning (Maulana, 2024).

The study found a statistically significant correlation between student attitude and
academic performance (Bellido-Medina et al., 2023) and a significant positive correlation
between students' attitudes toward mathematics and their academic performance (Musa
etal., 2022; Umac et al., 2025).

Although research studies related to program evaluation in Mongolia are relatively
few, some experiences exist. Implementing educational evaluation using appropriate
methodologies and scientifically-based models serves as important evidence for
stakeholders to accept evaluation results (Tudevdagva & Sanjdorj, 2022). Furthermore, an
evaluation was conducted using the CIPP model methodology on the “Graphic Design”
bachelor’s program at MNUE and Inner Mongolia Normal University in China, which
demonstrated that this is an effective methodology for identifying the strengths and
weaknesses of programs, assessing opportunities and risks, and providing fundamental
information for planning program development, formulating policies, and making
decisions (Erjing, 2025).

Although numerous studies have applied the CIPP model in teacher education, most
of them primarily focus on context, input, and process components, while empirical
evaluation of product outcomes-particularly students’ learning attitudes-remains limited.

Methodology

Research Design

This study employed a Program Evaluation Design, integrating Classical Test Theory
(CTT) to evaluate the psychometric properties of assessment instruments and cluster analysis
to classify students into distinct performance groups, in order to assess the knowledge and
skill performance of students in the Physical Education Teacher (PET) program at the
Mongolian National University of Education (MNUE) across the 2023-2026 academic years.
Guided by the CIPP evaluation model, the study concentrated on the Product component
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examining students' learning outcome performance, while also investigating learning
attitudes to provide a systematic evaluation of PET program effectiveness.

Data Collection Procedures

Two distinct datasets were extracted from the University Learning Management
System (ULMS) of the Mongolian National University of Education (MNUE). These
datasets were used to examine whether professional courses have reliably assessed the
knowledge and skills of graduates of the PET program.

The first dataset comprised graduation examination results from students who
completed the PET bachelor’s program in 2024. Item and test analyses were conducted
using graduation examination data from a total of 67 students, including 33 graduates from
the winter semester and 34 from the spring semester. The graduation examination
consisted of approximately 400 closed-ended test items and around 50 open-ended tasks
covering content from professional physical education subjects. From this pool, 50 test
items were randomly selected for detailed analysis: 41 reading comprehension items were
classified as measures of knowledge, and 9 written-response tasks were classified as
measures of skills. The examination system was configured to randomly assign identical
tests to all students within a single examination session. The difficulty index, discriminant
power, and reliability of the selected test items were analyzed.

The second dataset consisted of grades obtained from compulsory courses. The design
used for collecting this dataset is illustrated in Figure 1. The study focused on students who
enrolled in the PET program in 2020 and graduated in 2024 (n = 67). Students were classified
according to their attitudes toward learning based on assessments of their knowledge
(examination and test scores) and skills (assignment scores) in compulsory courses, including
general education, teacher education, professional, and practicum courses. A two-step cluster
analysis method was employed for this classification. (Figure 1)

General Courses Teacher Education Practicum Courses Professional Courses
Course 1 Course 1 Course 1 Course 1

‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ ‘ skills ‘
Course 2 Course 2 Course 2 Course 2

‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ ‘ Skills ‘ ‘ Knowledge ‘ ‘ Skills ‘
Course 9 Course 6 Course 4 Course 34

‘ Knowledge ‘ ‘ skills ‘ ‘ Knowledge ‘ Skills ‘ ‘ Knowledge ‘ ‘ Skills ‘ ‘ Knowledge ‘ ‘ Skills ‘

Teacher Education Graduation
examination (40 test items) examination (50 test items)

} ﬂ::> ‘ Attitudes towards Physical Education ‘

Figure 1: Design for data collection

Skills Open-ended tests

Closed-ended tests
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Data Analysis Methods

Tests are used to assess the knowledge and skills of general education school students
and university students. Multiple-choice, matching, fill-in-the-blank, written response, and
numerical answer test types are predominantly used. Among these, multiple-choice tests
constitute the majority. Analysing test data has become an important research topic for
teachers and education researchers (Himelfarb, 2019). Education researchers use several
test techniques from educational and psychological research in combination to analyse
examination test data. Related research works and publications in education, psychology,
and other sciences are continuously being published in journals. Several methods are used
in test data analysis, including classical test theory, factor analysis, cluster analysis, item
response theory, and model analysis (Ding & Beichner, 2009). These are summarized and
presented in Table 2.

Table 2
Summary of Measurement Theories and Analytical Methods Applied in the Study
Objectives Implement
Classical test theory Evaluate item or test reliability =~ Perform item analysis and test
and discriminatory power analysis
Factor Principal Reduce the number of variables Solve eigenvalue equations for
analysis  component correlation matrix
analysis
Common factor Explore underlying factors Solve eigenvalue equations for
analysis adjusted correlation matrix
Cluster analysis Classify subjects into groups Calculate Euclidian distances
and merge/ divide subjects
Item response theory  Estimate item characteristics and Use logistic functions to
subjects’ latent abilities formulate data
Model analysis Represent probabilities of using  Calculate density matrix and
different models solve eigenvalue equations

To determine whether the knowledge and skills of students who graduated from the
PET program were reliably assessed, it was necessary to examine the difficulty levels and
reliability of the tests and tasks included in the graduation examination. This was
particularly important because the graduation examination covered content from all
professional courses. To evaluate the task difficulty and test reliability, various theories
and methods were considered (Table 2), with classical test theory being selected.
Additionally, cluster analysis was employed to classify students according to their
attitudes toward learning.

Classical Test Theory: Classical test theory is an important part of the foundation of
modern measurement theory (Kline, 1986). The total test score consists of two components:
the true test score and random error. Classical test theory provides the possibility to
conduct several statistical analyses for test evaluation. This includes both item response
and test analysis (Doran, 1980). The purpose of these analyses is to examine the reliability
and discriminant index of any given test. In terms of test reliability, it considers whether
the test produces the same results when administered twice (at different times), whether
the test-taker's performance is consistent, and whether the testing conditions are similar.
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Item analysis measures the following three aspects:

e [tem difficulty level (P)
e Discriminant index (D)
e  Point-biserial coefficient (rpbi)

In practice, item difficulty values between 0.3 and 0.9 are considered acceptable (Doran,
1980). If values fall above or below this range, it means the item is either too difficult or too
easy. Discriminant index measures the differentiating ability between high-scoring and
low-scoring students. In other words, it is the percentage difference in correct responses
between students in the upper quartile and lower quartile for any given item (Oosterhof,
2001). Generally, discriminant index D>0.3 is considered to meet standards (Doran, 1980).
Higher values are better. If it is lower than this value, the item should be carefully reviewed
and the question statement should be made clearer and more comprehensible. The point-
biserial coefficient is a measure of the reliability of individual item, determined by the
correlation between that item scores and total test scores (Ghiselli, 1981). A point-biserial
coefficient rpp;20.2 is considered acceptable (Kline, 1986). Similarly, higher values are
better. If an item's coefficient is observed to be low, it indicates that the item does not have
similar content to other items. Therefore, it is important to make improvements to that item
by comparing it with other items.

Test Analysis: Test analysis can be determined through three measures: Kuder-
Richardson reliability index (rs), Ferguson's delta (0), and Cronbach's alpha (a). These
measures evaluate an entire test rather than assessing individual items. The Kuder-
Richardson reliability index measures the internal consistency of a test. In other words, it
evaluates whether the items in a test were developed within the same materials. When the
correlation between items is high, the Kuder-Richardson reliability index is high. This
indicates that the entire test has higher reliability. This is named and denoted as KR-20
after the equation number in Kuder and Richardson's famous article (Kuder & Richardson,
1937). If the ryq value is greater than 0.8, the test items are considered reliable. If the test
reliability is low, items with low discriminant index and low point-biserial coefficients
should first be examined. Because these items often are not consistent with other items,
they can negatively impact the reliability of the entire test.

Ferguson's delta (0) Ferguson’s delta measures the discriminatory power of an entire
test. Specifically, this measure studies how widely students' total scores are distributed
across the possible range. Generally, the broader the score distribution is, the better the test
is in discriminating among students at different levels. Ferguson's delta is calculated using
the following formula. Generally, if Ferguson's delta is greater than 0.90, it is considered to
effectively identify student differences (Kline, 1986). Cronbach's alpha is one of the
comprehensive methods for examining the reliability of tests and research questionnaires.
An alpha value greater than 0.5 is considered acceptable (Field, 2009).

Cluster Analysis: In 1971, Cormack, and in 1999, Gordon defined “cluster as internal
cohesion (homogeneity) and external isolation (separation)” (Cormack, 1971; Gordon,
1999). Cluster analysis is a quantitative classification method. Cluster analysis is used to
classify any objects into distinct groups based on their unique characteristics (Everitt et al.,
2011). Cluster analysis often uses Euclidian distances to measure similarities between any
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two subjects (Aldenderfer & Blashfield, 1984). Cluster analysis tends to address general
problems in scientific fields such as Physics, Biology, Botany, Medicine, Psychology,
Geography, Marketing, Image Processing, and Archaeology. There are many clustering
methods and algorithms, among which the two-step clustering method from SPSS software
was used. This method is based on a model that measures distances between neighbors in
conditions involving both continuous and categorical variables. While most clustering
methods are suitable for very large sample datasets, this method has the advantage of
being applicable to small sample datasets.

To classify students’ learning attitudes, a two-step cluster analysis was conducted using
integrated assessments of knowledge and skills. Knowledge was represented by
examination and test scores, while skills were represented by assignment-based
performance scores obtained from compulsory courses, including general education,
teacher education, professional, and practicum courses. These variables were selected to
reflect students’ sustained academic and practical engagement throughout the program.

The two-step cluster analysis method was chosen due to its suitability for handling
continuous variables and its capacity to automatically determine the optimal number of
clusters based on statistical criteria (Tkaczynski, 2017). In the first step, cases were pre-
clustered using a distance-based approach, followed by hierarchical clustering to identify
stable cluster solutions. This method allows for the identification of homogeneous groups
of students with similar performance patterns in terms of knowledge and skills.

The resulting clusters were interpreted as distinct learning attitude groups, based on
the assumption that consistent patterns of knowledge-skills performance across diverse
learning contexts reflect students’ orientations toward learning in practice-oriented
disciplines such as PET.

The quality of the cluster solution was evaluated using the silhouette index, which
measures the degree of similarity of cases within a cluster compared to those in other
clusters. Silhouette values range from —1 to +1, with higher values indicating better cluster
separation and cohesion. Values above 0.5 are generally interpreted as indicating good
cluster quality, while values between 0.2 and 0.5 suggest reasonable separation (Davies &
Bouldin, 1979; Shutaywi & Kachouie, 2021).

In this study, the silhouette index indicated an acceptable level of separation among the
identified clusters, suggesting that the classification of students’ learning attitudes based
on knowledge and skills assessments was statistically meaningful. Visual inspection of
cluster distributions further supported the distinctiveness of the clusters, as illustrated in
Table 8.

Results

Results of Item and Test Analysis

The research results show that the graduation examination tests taken from students
who graduated from the PET bachelor's program in the 2023-2024 academic year are
overall appropriate for assessing students' knowledge and skills, with reliability indices
exceeding acceptable values (Table 3). A total of 33 graduates took the graduation
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examination in the winter semester and 34 in the spring semester. Out of the total 450
graduation examination test items, 50 randomly selected test items consisted of 41 closed-
ended tests (multiple choice, sequencing, matching, closed-ended tests) and 9 open-ended
written response tasks. The following table presents the detailed results of studying the
difficulty level, discriminant power, and reliability of these 41 closed-ended test items.

Table 3

Item Difficulty, Discrimination Index, and Reliability Indicators of the selected graduation
examination for PET program

Graduation

Winter  Spring

Test statistics Critical values Calculated values
Difficulty level index, P [0.3, 0.90] 0.79* 0.81*
Discrimination index, D >0.30 0.54* 0.57*
The point biserial coefficient, rpbi >0.20 0.53* 0.55*
Kuder-Richardson reliability index (KR-20) >0.70 0.96 0.93
Reliability index (Cronbach’s a) >0.5 0.88 0.93
Ferguson’s delta, 6 >0.90 0.97 0.98

Note: P = difficulty index; D = discrimination index; rpp = point-biserial coefficient; KR-20
= Kuder-Richardson reliability index; a = Cronbach’s alpha; & = Ferguson’s delta. *Values
indicated by average across items.

Because the difficulty levels index and reliability of the 41 randomly selected test items
included in the graduation examination were found to be acceptable, the grades assessing
the knowledge and skills of students enrolled in the PET program were considered
sufficiently reliable to support subsequent clustering analysis. On this basis, further
analyses were conducted with the aim of classifying students according to their learning
attitudes.

Cluster Analysis Results

Students who enrolled in the PET program in 2020 and graduated in 2024 were
classified by learning attitudes based on their knowledge and skills assessments in
compulsory courses including general, teacher education, professional, and practicum
courses. No survey was administered to measure the learning attitudes of the 2024
graduates, the study sought to infer students” attitudes from their demonstrated scores of
knowledge and skills, as also described in the research data section this article. A two-
dimensional space was constructed, with knowledge scores represented on the horizontal
axis and skills scores on the vertical axis. Each cluster formed within this space represents
a distinct level or group of attitudes toward learning, such that graduates within the same
cluster exhibit similar attitude. In summary, learning attitude was operationalized as the
integrated pattern of students” knowledge and skills performance.

The PET program consists of four main sections: general, teacher education,
professional, and practicum courses. General courses included 9 courses totaling 19
credits, such as Mongolian History and Culture, Mongolian Language and Stylistics, and
Information and Communication Technology. Teacher education courses included 6
courses totaling 14 credits, such as General Psychology, and Foundations of Learning and
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Teaching. Professional courses included 34 courses totaling 73 credits, such as Theory of
Physical Education, Sports Medicine, and Sports Skills. Practicum courses included 13
credits of Orientation Practicum, Study Practicum, Guided Practicum, and Teaching
Practicum.

Analysis was conducted using the two-step clustering method on the knowledge and
skills results from a total of 53 courses. At MNUE, the final grade for each course is
calculated as the aggregate of three assessment components: attendance, class
participation, examinations (knowledge), and assignments (skills). First, analysis was
performed on general courses, followed by teacher education, professional, and practicum
courses. Subsequently, the average percentage of knowledge and skills from all
compulsory courses was calculated and used to classify bachelor's students' learning
attitudes into 5 groups. The results classified by the two-step clustering algorithm are
summarized and presented in detail in Table 4.

Table 4

Two-Step Cluster Analysis Results of Learning Attitudes Based on Knowledge and Skills
Performance Across Compulsory Course Categories. The blue curve is indicated by 5 groups
distributions, and the blue curve represents a group’s distribution.
All courses  General courses Teacher Physical Practices
Education Education
courses courses

Very good |Groups

Acceptable Good

Poor

Very poor
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Table 5 shows the classification of students' learning attitudes into 5 groups - very good,
good, average, poor, and very poor - using cluster analysis method based on the average
scores of knowledge and skills from General, Teacher Education, Professional, Practicum
and All Courses, according to whether students' learning attitudes were well developed or
not. The percentage and graph of each group are shown respectively. When classifying
students by the average percentage of all courses, they were distributed as follows: very
good 16.4%, good 34.3%, average 29.9%, poor 16.4%, and very poor 3.0% in their respective
groups.

Table 5
Means and Weights for 5 groups across Compulsory Course Categories
Groups All General Teacher Education Professional  Practices
Courses Courses Courses Courses
Mean % Mean % Mean % Mean % Mean %

Very good 898 164 902 119 88.2 26.9 915 6.0 939 284
Good 848 343 848 194 823 26.9 874 269 895 343
Acceptable 80.6 299 80.21 31.3 779 209 83.6 254 861 164
Poor 772 164 758 194 72.7 134 80.2 299 817 179
Very poor 703 30 711 179 67.9 11.9 75.1 119 628 3.0
Note: Mean scores represent the average percentage of knowledge and skills assessments.
% = percentage of graduates classified in each group. Groups are ordered from highest
(Very good) to lowest (Very poor) learning attitude level.

When examining the arithmetic mean of the distribution of students' learning attitudes
classified by cluster analysis, the following numerical values were obtained. Table 6 shows
the mean values and standard deviations of students' knowledge and skills assessments
across General, Teacher Education, Professional, Practicum, and All Courses. Around and
above the overall course average score (82.69), students with average (29.9%), good
(34.3%), and very good (16.4%) learning attitudes were developed. The sum of these three
groups, or 80.6% of students, can be concluded to have developed learning attitudes. The
averages for practicum courses were relatively high. This is understood to be related to
students' interest in teaching activities.

Table 6
Mean and standard deviation grades of students for Compulsory Course Categories
N Mean Std. Deviation
All Courses 67 82.69 4.77
General Courses 67 79.81 6.06
Teacher Education Courses 67 79.93 6.87
Professional Courses 67 83.05 457
Practicum 67 87.96 6.33

When performing two-step cluster analysis on SPSS software, it calculates coefficient
values that express how significant the clustering is. Table 7 shows the importance of
clustering performed by courses and the average of all courses. Of course, the closer the
significance is to 1, the better it indicates that the groups were well differentiated.
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Table 7
Silhouette index and input (predictor) importance of Two steps cluster component
All General Teacher Professional Practices
Courses Courses Education Courses
Courses
Silhouette measure of  0.79* 0.71* 0.7% 0.8* 0.69*
cohesion and
separation

Note: Silhouette values range from -1 to +1; values above 0.5 indicate good cluster
separation and cohesion. *Input (predictor) importance = 1.0 for all course categories.

When observing the distribution patterns of average assessments for General, Teacher
Education, and Practicum courses, the groups do not appear to be clearly differentiated,
whereas the 5 groups are very clearly differentiated when looking at Professional courses
(silhouette = 0.8) and all courses (silhouette =0.79). This can be observed in the gray graphs
presented in Table 7.

Figure 2 shows the distributions of students having a good level of general academic
achievements have positive learning attitudes. It was shown separately in General
Courses, Teacher Education Courses and Practicum. The grey curves indicate 5 group
distributions, and the blue curve represents the distribution for students having a good
level of general academic achievements have positive learning attitudes. The horizontal
axis represents students’ mean knowledge and skills scores.

45
4

General Courses Teacher Education Courses

Poor
17.9 %
50 60 70 80 9 100

Practices
Figure 2: Distributions of students’ levels of general academic achievements (1)

To make it more comprehensible, let's examine the graphs of students with well-
developed learning attitudes one by one. The graphs created by performing cluster analysis
on the scores of General, Teacher Education, and Practicum courses are presented in Figure
2. Observing these 3 graphs, it can be seen that performing cluster analysis with relatively
few courses and classifying students by their learning attitude development is unclear,
meaning it cannot differentiate well.
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The results obtained by finding the average of Professional and All courses for each
student and performing cluster analysis, expressed through distribution graphs for each of
the 5 groups - very good, good, average, poor, and very poor are shown in Figure 3. This
demonstrates from the grey-colour graph in Figure 3 that when classifying students by
learning attitudes, it is appropriate to consider them as a sum and complex of quite a few
courses. This is because our 5 groups - very good, good, average, poor, and very poor - are
clearly differentiated on the graphs of 31 Professional courses and all 49 courses. This is
expressed by the cluster analysis significance shown in Table 8, which is 0.8 for Professional
courses and 0.79 for All courses.

Figure 3 shows the distributions of students having general academic achievements
have learning attitudes. Their learning attitudes were shown separately in 5 groups: very
good, good, acceptable, poor and very poor. The grey curve is indicated by 5 group
distributions, and the blue curve represents the distribution for the group students. The
horizontal axis represents the average values of students knowledge and skills.

6

5

3 Good
3 26.9 %

Good 1
343 %

50 60 70 80 90 100 50 60 70 80 90 100

All Courses Professional Courses
Figure 3: Distributions of students’ levels of general academic achievements (2).

Table 8 presents the distribution of learning attitude levels among the 67 students who
successfully completed the PET program during the 2023-2024 academic year. The
findings indicate that 11 students (16.4%) demonstrated very good learning attitudes, 23
students (34.4%) exhibited good learning attitudes, and 20 students (29.9%) showed
average learning attitudes. In contrast, 11 students (16.4 %) were categorized as having poor
learning attitudes, while 2 students (3.0%) demonstrated very poor learning attitudes.

Table 8

Distribution of PET Program Graduates Across Five Learning Attitudes Groups (2023-2024
Academic Year)

Very good Good Acceptable Poor Very poor
All Courses 11 23 20 11 2
164 % 344 % 29.9 % 164 % 2.9 %

In the 2023-2024 academic year, 80.7% of graduates from the PET program had higher
learning attitudes, while 19.3% had lower learning attitudes. It is considered necessary to
include graduates with insufficiently developed learning attitudes in professional
development training in the future.
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Discussion

The findings of this study are consistent with established standards in Classical Test
Theory and align with comparable program evaluation studies in Physical education. The
graduation examination items demonstrated acceptable difficulty indices (P = 0.79-0.81),
discrimination indices (D = 0.54-0.57), and point-biserial coefficients (rp; = 0.93-0.96), as
well as high Kuder-Richardson reliability (KR-20 = 0.93-0.96) and Ferguson’s delta (6 =
0.97-0.98). These values exceed the minimum thresholds recommended by Doran (1980)
and Kline (1986), indicating that the assessments reliably differentiated student
performance levels. In comparison, Sankaran and Saad (2022) employed the CIPP model
to evaluate a Bachelor of Education program in Malaysian polytechnics and similarly
found that while institutional assessments were structurally sound, limitations in
instructional resources constrained the full realization of program outcomes. Igbal et al.
(2022) likewise applied the CIPP framework to evaluate an undergraduate Health and
Physical Education program and identified gaps in the process component, including
mentorship and physical activity arrangements, rather than in assessment reliability per
selected items. The present study advances this line of inquiry by demonstrating that,
within the Product component of the CIPPIEST model, graduation examination data can
serve as a credible and psychometrically defensible basis for outcome evaluation, even in
the absence of externally standardized instruments.

The classification of students’ learning attitudes into five distinct clusters —very good,
good, acceptable, poor, and very poor based on integrated knowledge and skills
performance represents a methodologically distinctive contribution to program evaluation
in PET. The silhouette indices for professional courses (0.80) and all courses combined
(0.79) confirmed acceptable cluster cohesion and separation, indicating that the two-step
cluster analysis effectively differentiated student profiles. This approach responds to a
recognized limitation in the field: as noted by Halim et al. (2022) and Ernest (2015), learning
attitudes, knowledge, and skills are closely interrelated constructs, yet most existing
studies measure them separately using self-report instruments. The present study’s use of
longitudinal academic performance data as a proxy for learning attitudes offers an
alternative operationalization that is both feasible and empirically grounded. Chu et al.
(2022) similarly found that pedagogical models in Physical education significantly
influence students’ affective engagement and learning motivation, reinforcing the premise
that academic performance patterns reflect deeper attitudinal orientations. Furthermore,
Senay (2013) demonstrated that the integrated influence of learning attitudes, knowledge,
and digital skills substantially determines University students’ engagement in modern
educational environments, a finding that supports the theoretical basis of the integrated
performance-learning attitudes framework adopted in this study. Compared to survey-
based studies, the cluster-based approach applied here provides a more objective and
reproducible classification method, particularly suited to institutional contexts where
retrospective learning attitudes measurement is not feasible.

From a program evaluation standpoint, the distribution of graduates across learning
attitude clusters 80.7% classified within higher-attitude groups and 19.3% in lower-attitude
groups carries direct implications for curriculum reform and targeted professional
development in the PET program. Maulana (2024) demonstrated that CIPP-based
evaluation of Physical education programs in Indonesian high schools facilitated
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systematic and continuous improvements in student learning, while Mulyadi et al. (2024)
emphasized that effective curriculum reform in Physical education requires differentiated,
context-sensitive strategies supported by sustainable teacher development initiatives.

The present findings resonate with these conclusions: the identification of graduates
with comparatively lower learning attitudes highlights the need for individualized follow-
up interventions, including mentorship, remedial coursework, and enhanced practicum
supervision. Notably, the relatively high performances scores observed in practicum
courses (mean = 87.96) compared to General and Teacher education courses suggest that
students demonstrate stronger engagement in applied, field-based learning contexts,
which is consistent with the nature of practice-oriented disciplines.

Within the CIPPIEST framework, these results provide evidence-informed foundations
for revising Program Learning Outcomes, realigning curricular priorities, and designing
targeted support structures particularly as the PET program at MNUE undergoes
comprehensive curriculum reform. Taken together, the study demonstrates that
performance-based cluster analysis constitutes a valid and institutionally practical method
for evaluating learning attitudes as a component of program outcomes, offering a
complementary approach to conventional survey-based evaluations in Teacher Education
teacher program.

Conclusion

This study extends the application of the CIPPIEST evaluation framework by
demonstrating how program outcomes in Physical Education Teacher (PET) can be
systematically examined using validated assessment data and cluster-based classification
methods. The findings indicate that the CIPPIEST model provides a structured basis for
evaluating knowledge, skills, and learning attitudes as integral components of program
outcomes.

The psychometric analysis of randomly selected graduation examination items
confirmed that the tests met acceptable standards of difficulty (p = 0.79-0.81),
discrimination (D = 0.54-0.57), and reliability (rpni = 0.93-0.96), supporting the validity of
the performance data used in subsequent analyses. Building on these validated measures,
the study demonstrated that learning attitudes related to academic and professional
education may be meaningfully inferred from integrated patterns of knowledge and skills
performance across multiple courses.

The two-step cluster analysis identified five distinct learning attitudes among
graduates. The overall course mean score of 82.69 reflects a generally strong level of
cumulative knowledge and skills achievement within the program. Furthermore, 80.7% of
graduates were classified within higher learning attitude clusters, while 19.3% were
grouped into comparatively lower profiles. This distribution underscores the potential
value of designing targeted professional development and follow-up support mechanisms
for graduates identified in lower learning attitude clusters, thereby contributing to
continuous program improvement.

Nevertheless, this study is subject to certain limitations, including its focus on a single
institution and the reliance on graduation examination data, which may not fully capture
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the breadth of graduate competencies; future research should therefore expand the scope
to include multiple teacher education programs and incorporate longitudinal follow-up
data to examine the predictive validity of learning attitudes in professional practice. The
findings carry practical implications for program designers and academic administrators,
suggesting that embedding cluster analysis based performance analytics within routine
program Evaluation cycles can enable more responsive, evidence-informed curriculum
development and graduate support strategies in bachelor program.
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