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Abstract
Examining the validity and reliability of  a physical fitness test tool 
created especially for physical education students was the goal of  this 
study.  To ensure precise evaluation and evidence-driven curriculum 
development, it is increasingly vital in higher education to utilize 
standardized and psychometrically robust tools for assessing physi-
cal fitness. The study involved 200 physical education students, aged 
18 to 23. Exploratory factor analysis (EFA) and confirmatory factor 
analysis (CFA) were employed to assess the construct validity of  the 
tool, while five specialists utilized the Content Validity Index (CVI) 
to review its content validity. Cronbach’s alpha was used to evalu-
ate internal consistency, while the Intraclass Correlation Coefficient 
(ICC) was employed to measure test-retest stability. The findings 
indicated strong reliability (Cronbach’s alpha = 0.91; ICC = 0.88), 
solid construct validity with six identified variables (KMO = 0.82; 
Bartlett’s Test p < 0.001; CFA CFI = 0.94; RMSEA = 0.05), and 
considerable content validity (CVI = 0.89). These results endorse the 
standardization of  fitness evaluation tools and offer valuable insights 
for educators, researchers, and coaches in higher education, demon-
strating that the tool is valid, reliable, and suitable for both academic 
research and practical use.
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INTRODUCTION

Physical fitness serves as a crucial element in preserving health, enhancing academic success, 
and equipping physical education students to become future educators and professionals in the sports 
domain (Boby Helmi et al., 2024; Putra et al., 2024; Simarmata et al., 2022). To meet these goals, pre-
cise and uniform assessment tools are necessary to guarantee that test outcomes genuinely represent 
students’ physical fitness levels. Initially designed for the general audience, popular fitness assessment 
tools like the Eurofit, the AAHPERD Fitness Test, and Tes Kesegaran Jasmani Indonesia, known as 
TKJI, serve as Indonesia’s Physical Fitness Test. As a result, these tools may fail to accurately reflect 
the unique attributes, academic requirements, and professional competencies that students of  physical 
education are anticipated to have (Afifah Rachmawati & Ari Wibowo Kurniawan, 2023; Boleng et al., 
2023; Didik Cahyono et al., 2023).

Prior research has highlighted the benefits and drawbacks of  these tests. International studies 
indicate that assessments such as the Eurofit and the AAHPERD Fitness Test demonstrate satisfac-
tory validity and reliability across various demographic groups (Capranica et al., 2001; Petreça et al., 
2011). Conversely, the TKJI has played a significant role in most Indonesian investigations. Despite 
being useful for assessing general fitness, the TKJI’s validity has primarily been restricted to content 
evaluation, with minimal evidence supporting its construct validity and reliability (Ihsan et al., 2022; 
Permana et al., 2023; Pradana et al., 2024). Moreover, many educational assessment tools in Indone-
sia primarily depend on professional judgment instead of  using more precise statistical methods such 
as factor analysis or internal consistency testing (Malik & Priyadi, 2021; Natalya & Purwanto, 2018; 
Ningdyah et al., 2018; Sheptian et al., 2024).

Recent methodological research underscores the importance of  adapting and validating mea-
surement instruments within their specific academic and cultural settings. Validation procedures that 
consider context are essential since an instrument validated in a particular environment might become 
less accurate when applied to different groups (Liu et al., 2019). From this perspective, scholars rec-
ommend that to maintain scientific rigor, instruments designed for physical education students must 
undergo thorough testing for construct validity as well as reliability evaluations, including test-retest 
analysis (Fairclough et al., 2012; Subhaktiyasa, 2024).

This set of  data highlights a significant research void: there is no reliable and fully validated 
physical fitness assessment tool specifically created for Indonesian physical education students. With-
out this tool, fitness test results could be skewed and inaccurately reflect students’ true physical abili-
ties, which would reduce their applicability for curriculum development and academic evaluation.

 Therefore, the purpose of  this study is to investigate the validity and reliability of  a physical 
fitness test that has been modified for use with students in physical education.  By providing an evi-
dence-based tool that can be reliably used in professional and educational settings, the study’s findings 
should have both theoretical and practical implications for the measurement field.

A review of  the literature shows that most existing physical fitness test instruments, whether 
international such as Eurofit or national such as the Indonesian Physical Fitness Test (TKJI), have 
not been adequately adapted to the specific characteristics of  physical education students. These in-
struments generally emphasize content validity assessed by experts, while comprehensive testing of  
construct validity and reliability has rarely been conducted. As a result, the accuracy and consistency 
of  fitness assessment outcomes for physical education students remain questionable, limiting their 
usefulness as a basis for evaluation and curriculum development. Therefore, a clear research gap can 
be identified: no physical fitness test instrument has undergone comprehensive construct validity and 
reliability testing specifically within the population of  physical education students in Indonesia.

Examining the validity and reliability of  a physical fitness test tool for students enrolled in 
physical education is the aim of  this study.  The study specifically seeks to evaluate the reliability of  
the instrument through internal consistency and test-retest methods, as well as its construct validity 
and content through expert review and factor analysis.  The creation of  a legitimate and trustworthy 
tool that may be used to assess college students’ physical education students’ level of  fitness is the 
anticipated result.

This study contributes academically by strengthening the theoretical foundation of  physical fit-
ness evaluation through the development of  a valid and reliable measurement instrument, thereby en-
riching the literature on instrument development in physical education. Practically, the study provides 
benefits for lecturers, students, and sports coaches by offering a scientifically tested tool for more ac-
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curate and consistent assessment of  physical fitness, which can be used to support teaching processes, 
training program planning, and the evaluation of  students’ physical performance.

METHOD 

This study focused on evaluating the validity and reliability of  a physical fitness test instrument 
utilizing a quantitative scientific research methodology.  In order to assess the concept and consistency 
of  the instrument, data was gathered once from a population of  physical education students using a 
cross-sectional approach.  Two phases of  validity testing were carried out: construct validity using 
exploratory factor analysis (EFA) and, if  practical, confirmatory factor analysis (CFA), and content 
validity using expert opinion.  Test-retest reliability was evaluated using the Intraclass Correlation 
Coefficient (ICC) and internal consistency (Cronbach’s alpha).  The goal of  this research is to provide 
a valid and accurate physical fitness test that is specifically tailored for college students enrolled in 
physical education programs.

The participants of  this study were undergraduate students enrolled in the Physical Education 
program at a state university in Indonesia. The sample size was determined based on the general 
guideline for instrument validation, which recommends 5–10 participants per test item, with a target 
of  150–300 participants to ensure adequacy for factor analysis. A purposive sampling technique was 
employed, with inclusion criteria as follows: (1) active enrollment in the Physical Education program, 
(2) aged 18–25 years, and (3) being in good health and physically able to complete the fitness tests. 
Exclusion criteria included students with a history of  injury, chronic illness, or medical conditions that 
could interfere with the performance of  physical fitness tests. For the test–retest reliability analysis, a 
sub-sample of  30–50 students was reassessed within 7–14 days after the initial testing.

The research instrument consisted of  a physical fitness test covering the main components of  
students’ physical fitness. The selected components were based on established physical fitness theories 
and standard practices commonly applied in physical education and sports science. The details of  the 
components, indicators, and specific tests used are presented in Table 1.

Table 1. Components, Indicators, and Physical Fitness Tests

Fitness Component Measured Indicator Test / Instrument Outcome Unit

Aerobic endurance VO₂max capacity
Multistage fitness test (beep 

test) or 12-minute run
Level/min or 
distance (m)

Muscular strength Upper body strength Push-up test
Number of  
repetitions

  Abdominal strength Sit-up test
Number of  
repetitions

Speed & agility
Ability to move quickly 

and change direction
Shuttle run 4 × 10 m Time (seconds)

Flexibility
Back and hamstring 

flexibility
Sit and reach test Distance (cm)

Body composition Weight-to-height ratio Body Mass Index (BMI) kg/m²

The instrument was experimentally evaluated to evaluate construct validity (factor analysis) 
and reliability (Cronbach’s alpha and test retest) after initially being validated by expert opinion.

The research procedure was conducted in several stages. First, the physical fitness test instru-
ment was developed based on established theories of  physical fitness and standardized measurement 
principles in physical education. Second, content validation was performed through expert judgment 
involving three physical education lecturers and two fitness practitioners. Third, a pilot study with 
approximately 30 students was carried out to assess the clarity of  instructions and the feasibility of  
implementation. Fourth, a group of  150–300 physical education students underwent fitness tests 
as a component of  the main data collection process. Subsequently, construct validity was examin-
ed through exploratory factor analysis (EFA) and, if  needed, confirmatory factor analysis (CFA). 
Reliability was assessed through Cronbach’s alpha coefficient, item-total correlations, and test-retest 
evaluation with a subsample of  30–50 students 7–14 days after the first administration. Ultimately, the 
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results were analyzed to assess if  the created tool fulfilled the requirements for validity and reliability 
for use with physical education students in higher education.

A set of  actions was implemented to evaluate the information collected from the physical fit-
ness assessments. Initially, content validity was evaluated through the Content Validity Index (CVI), 
relying on expert assessments of  how well indicators correspond with the concept of  physical fitness. 
Secondly, exploratory factor analysis (EFA) was employed to determine the fundamental factor struc-
ture and evaluate construct validity. After ensuring the statistical assumptions were met, confirmatory 
factor analysis (CFA) was used to assess the model’s capability to align with theoretical predictions. 
Third, Cronbach’s alpha along with item total correlations was utilized to assess internal consistency 
and reliability. A subsample of  students was utilized to assess stable reliability through the test–retest 
method and the Intraclass Correlation Coefficient (ICC). Programs such as SPSS and AMOS/LIS-
REL were utilized for all statistical analyses to ensure the accuracy and dependability of  the results.

RESULT AND DISCUSION

Before conducting the validity and reliability tests of  the instrument, a general description of  
the participants’ characteristics and the physical fitness test results is presented. This step provides 
context regarding the profile of  respondents and the distribution of  data used in the study.

Table 2. Descriptive Statistics of  Physical Fitness Test

Test Component Mean SD Min Max

Beep Test (Level) 7.5 1.2 5 11

Push-up (Reps) 28 6 15 45

Sit-up (Reps) 30 5 18 44

Shuttle Run (s) 11.5 0.8 10 13.5

Sit & Reach (cm) 23 6 10 36

BMI (kg/m²) 22.5 2.5 18 29

Table 2 displays the descriptive statistics of  the physical fitness test results. The mean score 
of  the beep test was 7.5 levels, reflecting a moderate to good level of  aerobic endurance. Muscular 
strength, assessed through push-up and sit-up tests, showed mean scores of  28 and 30 repetitions, 
respectively, which are considered good for young adults. Speed and agility, measured through the 
shuttle run, had a mean performance of  11.5 seconds with low variability (SD = 0.8). Flexibility was 
adequate, with a mean sit and reach score of  23 cm. Meanwhile, the average BMI was 22.5 kg/m², 
indicating that most students were within the normal category. Overall, the descriptive data suggest 
that participants had an adequate level of  physical fitness, consistent with their age group and study 
program.

The content validity test was conducted by involving five experts consisting of  three lecturers in 
Physical Education and two fitness practitioners. They were asked to assess the relevance, clarity, and 
representativeness of  each test item in relation to the construct of  physical fitness. The results of  the 
evaluation are summarized in Table 3.

Table 3. Content Validity Index (CVI) of  Physical Fitness Test Items

Test Component Item Example CVI Decision

Aerobic Endurance Beep Test 0.92 Accepted

Muscular Strength Push-up Test 0.88 Accepted

Muscular Endurance Sit-up Test 0.9 Accepted

Speed & Agility Shuttle Run 0.86 Accepted

Flexibility Sit & Reach 0.87 Accepted

Body Composition Body Mass Index (BMI) 0.89 Accepted

Average CVI 0.89
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As presented in Table 3, the CVI values for all test components ranged from 0.86 to 0.92, with 
an overall average of  0.89. All test items were deemed valid and reflective of  their intended constructs 
according to the widely recognized standard (CVI ≥ 0.80). Consequently, all items were retained for 
additional examination, and nothing was discarded. The expert panel indicates that these findings 
demonstrate the physical fitness test tool has significant content validity.

Construct validity was subsequently assessed through Exploratory Factor Analysis (EFA) and 
Confirmatory Factor Analysis (CFA) to determine if  the instrument effectively represented the theo-
retical aspects of  physical fitness. Before extracting factors, the data’s suitability was evaluated with 
Bartlett’s Test of  Sphericity and the Kaiser-Meyer-Olkin (KMO) measure of  sample adequacy.

Table 4. Results of  KMO and Bartlett’s Tests

Test Value Significance

KMO (Kaiser-Meyer-Olkin) 0.82

Bartlett’s Sphericity Test χ² = 654.23 p < 0.001

A statistically significant Bartlett’s Test result (p < 0.001) and a KMO value of  0.82 indicate that 
the data were appropriate for factor analysis, as shown in Table 4.

Table 5. Exploratory Factor Analysis (EFA) Results

Factor Items (Indicators) Factor Loading Range

Aerobic Endurance Beep Test 0.71 – 0.82

Muscular Strength Push-up Test 0.68 – 0.79

Muscular Endurance Sit-up Test 0.72 – 0.81

Speed & Agility Shuttle Run 0.65 – 0.77

Flexibility Sit & Reach 0.70 – 0.83

Body Composition BMI 0.66 – 0.74

The outcomes of  the EFA Table 5 found six different factors aerobic endurance, muscular st-
rength, muscular endurance, speed and agility, flexibility, and body composition that are in line with 
the theoretical dimensions of  physical fitness.  Strong connections between the items and their corres-
ponding constructs are suggested by the fact that all factor loadings were greater than 0.65.

Table 6. Confirmatory Factor Analysis (CFA) Fit Indices

Fit Index Value Threshold Interpretation

χ²/df 2.15 ≤ 3.00 Good Fit

CFI 0.94 ≥ 0.90 Good Fit

TLI 0.92 ≥ 0.90 Good Fit

RMSEA 0.05 ≤ 0.08 Good Fit

SRMR 0.04 ≤ 0.08 Good Fit

The CFA results (Table 6) further confirmed the adequacy of  the measurement model, with 
fit indices meeting the recommended thresholds (χ²/df  = 2.15; CFI = 0.94; RMSEA = 0.05). These 
findings provide robust evidence that the physical fitness test instrument possesses high construct va-
lidity and accurately represents the multidimensional nature of  physical fitness in university students.

Internal consistency and item-total correlations were used to evaluate the physical fitness test 
instrument’s reliability, and the test-retest method and the Intraclass Correlation Coefficient (ICC) 
were used to evaluate stability reliability on a subsample of  40 students who were measured over a 
two-week period.
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Table 7. Internal Consistency Reliability (Cronbach’s Alpha)

Test Component Cronbach’s Alpha Item–Total Correlation Range Interpretation

Aerobic Endurance 0.82 0.54 – 0.72 Reliable

Muscular Strength 0.78 0.51 – 0.70 Reliable

Muscular Endurance 0.84 0.56 – 0.74 Reliable

Speed & Agility 0.8 0.52 – 0.69 Reliable

Flexibility 0.83 0.55 – 0.73 Reliable

Body Composition 0.79 0.50 – 0.68 Reliable

Total Scale 0.91 — Excellent

As presented in Table 7, the Cronbach’s alpha coefficients for all components ranged between 
0.78 and 0.84, while the total scale achieved an alpha of  0.91, which is categorized as excellent. Item–
total correlations also demonstrated acceptable values (> 0.50), indicating strong internal consistency 
across all items.

Table 8. Test–Retest Reliability (ICC, n = 40)

Test Component ICC Interpretation

Aerobic Endurance 0.87 Excellent

Muscular Strength 0.85 Excellent

Muscular Endurance 0.89 Excellent

Speed & Agility 0.86 Excellent

Flexibility 0.88 Excellent

Body Composition 0.84 Excellent

Total Scale 0.88 Excellent

The test retest results shown in Table 8 revealed ICC values ranging from 0.84 to 0.89, with a 
total scale ICC of  0.88, suggesting high measurement stability over time. These results demonstrate 
the physical fitness test’s strong reliability by confirming that it not only measures items consistently 
but also yields consistent results when given repeatedly.

 The study’s conclusions show that the physical fitness assessment tool created for physical 
education students has strong psychometric qualities. Content validity, evaluated by a panel of  five ex-
perts, yielded a high average CVI of  0.89, confirming that all items were relevant and representative of  
the intended constructs. Construct validity testing further showed that the dataset was suitable for fac-
tor analysis (KMO = 0.82; Bartlett’s Test p < 0.001). The Exploratory Factor Analysis (EFA) extracted 
six factors consistent with the theoretical dimensions of  physical fitness, while the Confirmatory Fac-
tor Analysis (CFA) demonstrated satisfactory model fit (χ²/df  = 2.15; CFI = 0.94; RMSEA = 0.05).

Reliability testing produced equally strong results. Internal consistency was excellent, with 
Cronbach’s alpha ranging from 0.78 to 0.84 across components and 0.91 for the overall scale. Test 
retest analysis further confirmed high temporal stability, with ICC values between 0.84 and 0.89.

These findings support the validity and reliability of  the developed instrument, making it a 
suitable instrument for evaluating university students’ physical fitness who are enrolled in physical 
education programs.

Discussion
The results of  this study demonstrate that the developed physical fitness test instrument pos-

sesses strong validity and reliability. Content validity, reflected in a CVI score of  0.89, confirms that 
the selected indicators are both relevant and representative of  the physical fitness construct. Construct 
validity was further supported through factor analysis, which consistently identified six dimensions of  
physical fitness aerobic endurance, muscular strength, muscular endurance, speed–agility, flexibility, 
and body composition with factor loadings above 0.65. The measurement model tested through CFA 
also showed a satisfactory fit to theoretical expectations, indicating that the instrument adequately 
captures the multidimensional nature of  physical fitness.
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Reliability testing produced equally robust results. The instrument achieved excellent internal 
consistency, with a total Cronbach’s alpha of  0.91, and strong temporal stability, demonstrated by a 
test retest ICC of  0.88. These findings suggest that the instrument not only provides consistent results 
across items but also yields stable outcomes over time. Accordingly, the instrument can be considered 
psychometrically sound and applicable in both academic research and practical settings, particularly 
for evaluating the fitness of  Physical Education students.

The high CVI score (0.89) observed in this study is consistent with international findings. In de-
veloping the Performance and Fitness Test (PERF-FIT), reported that CVI values above 0.80 indicate 
expert agreement on the relevance of  indicators (Santos Alves et al., 2022). Nearly all items in their 
fitness assessment instrument achieved CVI scores ≥ 0.80, reinforcing the view that high CVI reflects 
strong content adequacy (Nurhidayah et al., 2024). These parallels suggest that the instrument develo-
ped in the present study meets internationally recognized standards of  content validity.

The construct validity confirmed through EFA and CFA also aligns with prior research. Vali-
dated the Physical Activity Triggers Questionnaire and emphasized that combining EFA and CFA 
ensures factor structures consistent with theoretical expectations, supported by acceptable model fit 
indices (Jiang et al., 2023). Comparable results were reported by (D. Hart, 2019; Huang et al., 2023), 
who identified core dimensions of  physical activity perception scales with CFI values around 0.90 and 
RMSEA near 0.06. In this study, six dimensions of  physical fitness were successfully extracted with 
factor loadings above 0.65, and CFA demonstrated good fit indices (CFI = 0.94; RMSEA = 0.05), 
confirming the consistency of  results across contexts.

In terms of  reliability, the instrument again proved strong, with Cronbach’s alpha of  0.91 and a 
test–retest ICC of  0.88, both of  which fall within the “excellent” range. These findings provide com-
pelling evidence that the instrument is both valid and reliable, underscoring its suitability for applica-
tion in higher education settings. Demonstrated high internal consistency in the PERF-FIT, unders-
coring that standardized fitness instruments produce consistent scores across items (Smits-Engelsman 
et al., 2021). The ICC value above 0.80 in this study also parallels the findings of  (Nurhidayah et al., 
2024), who reported adequate stability reliability in their physical activity instrument.

Although this study’s results are consistent with international findings, it offers a distinct contri-
bution. Most prior studies were conducted on children (Smits-Engelsman et al., 2021) or on non-Phy-
sical Education student populations (Yogamalar & Samuel, 2018). In contrast, this study specifically 
validated a physical fitness test instrument for Physical Education students in Indonesia. This expands 
the body of  literature by providing empirical evidence within a different cultural, academic, and po-
pulation context. Therefore, the instrument developed in this study is not only theoretically sound but 
also practically relevant for application in Physical Education curricula at the university level.

Another important point of  comparison is methodological rigor. Like previous validation stu-
dies, this research employed a combination of  expert judgment for content validation, factor analyses 
(EFA and CFA) for construct validation, and both Cronbach’s alpha and ICC for reliability testing. 
International best practices for instrument validation are reflected in this triangulation of  approa-
ches (Hashem-Dabaghian et al., 2022; Kyriazos, 2018; Martini-Blanquel, 2024; Yogamalar & Samuel, 
2018). This alignment enhances the study’s legitimacy and situates it in the global conversation about 
psychometric evaluation in physical education.

Notwithstanding these methodological parallels, the current study is novel because it focuses 
on Indonesian PE students, a population that hasn’t gotten much attention in the literature on fitness 
evaluation. The study fills a research gap and offers a culturally appropriate tool for both academic 
study and real-world evaluation by validating an instrument designed especially for this population. 
This original contribution sets the current findings apart from previous research and emphasizes how 
crucial context-specific validation is to sports science and physical education.

Acknowledging the different constraints of  this research is essential. The limitation of  this 
study arises from its focus solely on Physical Education students from a single university, which 
restricts the validity and reliability of  the instrument’s applicability to broader populations, such as 
professional athletes or non-sporting students. While factor analysis assessed construct validity, the 
instrument’s external criterion validity was constrained as it lacked cross-validation with objective 
physiological standards such as VO₂ max testing or technology-driven body composition assessment. 
The instrument’s long-term stability cannot be entirely determined since the reliability analysis was 
conducted over a relatively brief  period. These limitations underscore the importance of  additional 
research that employs a broader variety of  samples, incorporates more validation techniques, and 
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evaluates the reliability of  the instrument over extended periods.

CONCLUSION

The instrument for the physical fitness test created for Physical Education students shows high 
validity and reliability based on the findings. Although factor analysis identified six essential dimen-
sions with an adequate model fit, expert assessment confirmed that all indicators were relevant and ref-
lective of  the physical fitness concept. Additionally, the instrument exhibited strong test-retest stability 
and remarkable internal consistency, showcasing its ability to produce dependable and uniform results 
over time. These findings reinforce the effectiveness of  employing the tool in academic environments, 
particularly for university students pursuing physical education.

Based on these results, the research recommends that educators, scholars, and physical education 
experts utilize the tool as a uniform method to assess students’ fitness levels. The tool may serve as a 
resource for higher education policymakers in developing curricula that incorporate measurable fitness 
criteria. Moreover, the tool might be utilized by sports coaches to track the physical development of  
students involved in competitive or extracurricular training..
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