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Introduction: School-based physical fitness (PF) assessments are widely used to monitor health-

related fitness in children. However, evidence regarding the measurement properties of 

internationally recognized fitness batteries remains limited in some cultural contexts, including 

Iran. 

Objective: To evaluate the reliability and construct validity of the Iranian adaptation of the ALPHA-
Fitness Test Battery among Iranian children. 
Method: A methodological study was conducted with 458 Iranian schoolchildren (241 boys, 217 girls; 
mean age=10.45 years). Participants completed the Iranian adaptation of the ALPHA-Fitness Test 
Battery. Test–retest reliability was evaluated over a 7-day interval using ICC, SEM, MDC95, CV, and 
Bland–Altman analyses. Construct validity was assessed through EFA and CFA, while measurement 
invariance across sex was examined using multi-group CFA. 
Results: All fitness tests demonstrated good-to-excellent reliability (ICC=0.84–0.95), with low 
measurement error and acceptable agreement between testing sessions. EFA identified a three-
factor structure representing muscular fitness, functional/cardiorespiratory fitness, and flexibility, 
explaining 71.8% of the total variance. CFA supported the proposed model (χ²/df=2.14, CFI=0.96, 
TLI=0.95, RMSEA=0.051, SRMR=0.043). Multi-group CFA confirmed configural, metric, and scalar 
invariance across sex. 
Conclusions: The Iranian adaptation of the ALPHA-Fitness Test Battery demonstrated satisfactory 
reliability and strong construct validity, supporting its use for school-based assessment of PF in 
Iranian children. 
 
Cite this Article: Hosseinzaeh Peyghan, R. (2026). Reliability and Construct Validity of the Persian 

Version of the ALPHA-Fitness Test Battery in Iranian Children. Physical Activity in 
Children, 3(1), 107-115. https://doi.org/10.22034/pach.2026.588287.1096 

 
 

1. Introduction 

Physical fitness (PF) is a multifaceted concept that 

comprises several health-related components, 

including cardiovascular stamina, muscular capacity, 

flexibility, power, speed, agility, and body fat 

percentage (1,2). For pediatric and adolescent 

populations, these PF metrics serve as vital indicators 

of both present and long-term health, as they are 

significantly linked to cardiometabolic stability, 

cognitive performance, psychological health, and 

overall quality of life (3,4). Research indicates that 

youth who possess superior PF levels exhibit a reduced 

predisposition toward chronic health issues, such as 

hypertension, obesity, and metabolic syndrome, 

underscoring the critical necessity of monitoring PF 

throughout developmental years (5-7). 

Schools provide an ideal environment for 

evaluating PF because they enable standardized 

assessment of large numbers of children in a practical 

and cost-effective manner (8). Consequently, school-

based fitness testing has become an integral 

component of physical education programs and public 

health initiatives in many countries (9). Reliable and 

valid PF assessments allow educators, clinicians, and 

researchers to monitor children’s physical 

development, identify individuals requiring additional 

support, evaluate intervention effectiveness, and 

describe population-level trends in youth PF over time 

(10). However, the usefulness of such assessments 

depends fundamentally on the quality of their 

measurement properties within the population in 

which they are applied. 

Several standardized field-based PF batteries have 

been developed for use in youth. Among the most 

widely adopted are the EUROFIT Test Battery, 

FITNESSGRAM, and the ALPHA-Fitness Test Battery 

(11,12). These batteries assess multiple components of 

PF using inexpensive, easily administered field tests 

suitable for educational settings. Among them, the 

ALPHA-Fitness Test Battery has received considerable 

international attention because its test components 

were selected on the basis of their associations with 

present and future health outcomes and their 
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feasibility for large-scale school-based assessment. 

Consequently, the ALPHA battery has been widely used 

in epidemiological studies and school-based PF 

surveillance across numerous countries. 

The implementation of the ALPHA-Fitness Test 

Battery across diverse cultural and linguistic 

landscapes requires rigorous validation to ensure test 

integrity. Because variations in educational 

environments, pedagogical instructions, and cultural 

nuances can impact measurement accuracy, the 

Persian adaptation of this battery requires systematic 

psychometric verification before widespread 

application in Iranian schools (13). 

Following established cross-cultural adaptation 

guidelines, the transition from an original instrument 

to an adapted version demands more than mere 

translation; it requires a structured process including 

expert review, pilot testing, and formal psychometric 

assessment to maintain conceptual equivalence and 

standardized administration (14). Central to this 

validation are reliability, which ensures consistency 

across repeated trials, and validity, which confirms 

that test scores accurately reflect their intended 

constructs (15, 16). For school-based fitness monitoring, 

test–retest reliability is particularly vital, often assessed 

through Intraclass Correlation Coefficients (ICC) for 

relative reliability, alongside indices like the Standard 

Error of Measurement (SEM) and Minimal Detectable 

Change (MDC) for absolute reliability (17). 

Given the multidimensional nature of PF, construct 

validity is typically evaluated through both Exploratory 

and Confirmatory Factor Analysis (EFA and CFA) to 

confirm that the observed test performance aligns 

with the latent structure of established PF models (18). 

Furthermore, modern validation protocols 

increasingly prioritize measurement invariance to 

ensure that a test functions identically across 

demographic groups, such as boys and girls, thereby 

preventing measurement bias (19–21). 

Despite the widespread use of the ALPHA-Fitness 

battery globally, comprehensive psychometric 

evidence, specifically regarding the factor structure 

and measurement invariance of the Persian version in 

Iranian youth, remains insufficient (22). To address this 

research gap, the current study evaluated the test–

retest reliability of the battery in Iranian children, 

hypothesizing ICC values ≥0.75 with acceptable 

measurement error, and examined its construct 

validity through EFA and CFA, while further testing for 

measurement invariance across sex to ensure the 

instrument aligns with the multidimensional 

theoretical models of physical fitness. 

2. Methods 

2.1. Study Design 

This study used a cross-sectional design with 

repeated assessments among students from public 

primary schools in Iran during the 2024–2025 academic 

year. The methodology and reporting procedures 

followed COSMIN guidelines for assessing the 

reliability and construct validity of measurement 

instruments. 

2.2. Participants 

The sample included 458 children (241 boys and 217 

girls) aged 8–12 years (mean age = 10.45 ± 1.47 years). 

Students were recruited from grades 2 to 6 using a 

multistage school-based sampling approach (Figure 1). 

A three-stage sampling procedure was applied. Schools 

were randomly selected from different educational 

districts, followed by random selection of eligible 

classes. All students who met the inclusion criteria 

within the selected classes were then invited to 

participate. The sample included children from both 

urban and suburban public schools, representing a 

broad range of socioeconomic backgrounds typically 

encountered within the participating educational 

districts. Although the sample was not intended to 

provide a nationally representative cohort, the 

multistage recruitment strategy was designed to 

enhance external validity by including schools from 

multiple geographic areas. Eligibility criteria included: 

(a) enrollment in a participating public school; (b) age 

between 8 and 12 years; and (c) absence of any known 

medical condition preventing participation in PF 

testing. Students with diagnosed physical disabilities, 

musculoskeletal disorders, neurological impairments, 

or other health conditions limiting safe participation 

in physical activity were excluded. The overall sample 

size exceeded commonly recommended requirements 

for psychometric investigations. Recommendations 

generally suggest a minimum of 5–10 participants per 

observed variable and at least 200 participants for 

robust factor analysis. Given the five observed PF 

variables included in the measurement model, the 

available sample was considered more than adequate 

for both EFA and CFA. Furthermore, the sample size 

provided sufficient precision for estimating test–retest 

reliability coefficients and measurement-error indices. 

For construct validity analyses, participants were 

randomly allocated using a computerized 

randomization procedure into two independent 

subsamples of approximately equal size. One 

subsample was used for EFA, whereas the second 

independent subsample was reserved for CFA. 
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Figure 1. Flowchart of Participant Recruitment, Testing, and Data Analysis Procedures. 

 

2.3. Physical Fitness Test Battery 

The Persian adaptation of the school-based PF 
battery was derived from the ALPHA-Fitness Test 
Battery (12) and included field-based assessments of 
major components of PF. 

2.3.1. Cross-Cultural Adaptation of the ALPHA-Fitness 
Test Battery 

Because the ALPHA-Fitness Test Battery consists 
primarily of performance-based field tests rather than 
questionnaire items, the adaptation process focused 
on linguistic and procedural standardization rather 
than modification of the PF assessments themselves. 
Consequently, the term “Persian adaptation” is used 
throughout this manuscript to reflect the nature of the 
adaptation process. The adaptation followed 
internationally recognized recommendations for 
cross-cultural adaptation of performance-based 
assessment protocols. Initially, all administration 
instructions and participant guidance materials were 
translated independently from English into Persian by 
two bilingual experts in physical education and sport 
sciences. The translated versions were subsequently 
reviewed by an expert panel consisting of five 
specialists in pediatric exercise science, physical 
education, measurement and evaluation, and school 
health. Panel members evaluated linguistic clarity, 
cultural appropriateness, instructional equivalence, 
and practical feasibility for implementation in Iranian 
schools. Overall agreement among experts exceeded 
90% across evaluated domains, indicating excellent 
content agreement regarding the adapted 
administration procedures. Because no questionnaire 
items or psychometric scales requiring semantic 

equivalence were adapted, formal back-translation was 
not performed. This decision represents a limitation of 
the adaptation process and is acknowledged in the 
Discussion. A pilot study involving children within the 
target age range was subsequently conducted to assess 
comprehension of the instructions and feasibility of 
test administration. Minor modifications were made to 
improve clarity of wording and logistical organization 
during school implementation. Importantly, no 
modifications were made to the original ALPHA-Fitness 
testing protocols, scoring criteria, or performance 
standards. Only the language of administration and 
organizational procedures were culturally adapted for 
Persian-speaking schoolchildren. The finalized Persian 
administration manual was used throughout the 
study. Before data collection, all examiners completed 
standardized training sessions covering participant 
instruction, equipment calibration, demonstration 
procedures, scoring rules, and quality-control 
procedures to ensure uniform administration across 
testing sites. 

2.3.2. Anthropometric Measurements 

Height and body mass were measured using a 
portable stadiometer and calibrated digital scale, 
respectively, and BMI was calculated as kg/m². 

2.3.3. Handgrip Strength Test 

Maximal isometric handgrip strength was assessed 
with a dynamometer. Two trials were performed for 
each hand, and the best score was used for analysis. 

2.3.4. Standing Long Jump Test 

Lower-limb power was evaluated by the standing 
long jump test, with the longest distance from two 
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maximal attempts recorded in centimeters. 

2.3.5. 20-Meter Shuttle Run Test 

Cardiorespiratory fitness was assessed using the 
progressive 20-m shuttle run test, with the highest 
completed stage recorded based on audio-paced 
running intervals. 

2.3.6. 4 × 10-Meter Shuttle Run Test 

Speed and agility were evaluated through the 4 × 10-
m shuttle run test, and the fastest completion time 
(0.01 s accuracy) was recorded. 

2.3.7. Sit-and-Reach Test 

Lower-body flexibility was measured using the sit-
and-reach test, with the maximum distance achieved 
across two attempts recorded. 

2.4. Testing Procedures 

Data collection was conducted during regular 
school hours by four trained examiners. Two male 
examiners assessed boys, whereas two female 
examiners assessed girls. All examiners completed 
standardized training before the commencement of 
testing. Training included standardized participant 
instruction, demonstration of each PF test, scoring 
procedures, equipment calibration, and practice 
sessions designed to minimize examiner-related 
variability. Participants completed the PF battery on 
two separate occasions to evaluate test–retest 
reliability. The retest session was conducted seven days 
after the initial assessment. A seven-day interval was 
selected because it is widely recommended in 
methodological reliability studies as sufficiently long 
to minimize recall or learning effects while being short 
enough to avoid meaningful physiological changes in 
PF among healthy children. Both testing sessions were 
performed under similar environmental conditions 
and at approximately the same time of day. 
Participants completed a standardized warm-up 
consisting of light aerobic activity and dynamic 
stretching before testing. PF assessments were 
administered in the same order during both sessions. 
Because the primary objective was to evaluate 
temporal stability of the battery, only test–retest 

reliability was examined. Inter-rater and intra-rater 
reliability were not evaluated because the same trained 
examiner assessed each participant during both 
testing sessions using standardized administration 
procedures. This limitation is acknowledged in the 
Discussion. 

2.5. Statistical Analysis 

Data were analyzed using IBM SPSS Statistics and 
AMOS. Descriptive statistics (mean, standard deviation, 
and 95% confidence intervals) were calculated, and 
distributional assumptions were examined using 
skewness, kurtosis, and visual inspection. Test–retest 
reliability was assessed using ICC (2,1) with absolute 
agreement, while absolute measurement error was 
evaluated through SEM, MDC95, and CV%. Bland–
Altman plots and limits of agreement were used to 
examine session agreement and possible 
heteroscedasticity. Construct validity was evaluated 
through sequential EFA and CFA. EFA was performed on 
a randomly selected subsample using principal axis 
factoring with Promax rotation, with factor retention 
determined by eigenvalues, scree plot evaluation, and 
theoretical relevance. KMO and Bartlett’s test were used 
to confirm sampling adequacy. The identified factor 
structure was subsequently tested using CFA in an 
independent subsample, with model fit assessed using 
χ²/df, CFI, TLI, RMSEA, and SRMR. Multi-group CFA was 
conducted to examine measurement invariance across 
sex by testing configural, metric, and scalar models, 
with changes in CFI and RMSEA used for model 
comparisons. Statistical significance was set at p < 0.05. 

 

3. Results 

3.1. Participant Characteristics 

A total of 458 children participated in the study, 
including 241 boys (52.6%) and 217 girls (47.4%). 
Participants ranged in age from 8 to 12 years, with a 
mean age of 10.45 ± 1.47 years. No injuries or adverse 
events were reported during the testing procedures. All 
participants completed both the test and retest 
assessments and were included in the final analyses 
(Table 1). 

 
Table 1. Participant Characteristics. 

Variable Total Sample (n=458) 

Age (years) 10.45 ± 1.47 
Boys, n (%) 241 (52.6) 
Girls, n (%) 217 (47.4) 
Height (cm) 141.8 ± 10.9 
Weight (kg) 39.6 ± 11.2 
BMI (kg/m²) 19.3 ± 3.7 

 

3.2. Test–Retest Reliability 

All PF tests demonstrated good-to-excellent test–
retest reliability. ICC ranged from 0.84 to 0.95, with 
handgrip strength demonstrating the highest relative 
reliability (ICC = 0.95) and the sit-and-reach test 
showing the lowest, although still within the good 

reliability range (ICC = 0.84). Absolute reliability 
indices were also favorable across all tests. The SEM and 
MDC at the 95% confidence level (MDC95) are presented 
in the original units of each PF test to facilitate 
practical interpretation. Coefficients of variation 
ranged from 3.8% to 7.1%, indicating acceptable 
measurement precision for all assessments (Table 2). 

 
Table 2. Relative and Absolute Reliability of the Persian ALPHA-Fitness Test Battery. 

Test ICC (95% CI) SEM* MDC95* CV (%) 

Handgrip Strength 0.95 (0.94–0.96) 1.21 kg 3.35 kg 3.8 
Standing Long Jump 0.92 (0.90–0.94) 5.44 cm 15.07 cm 4.9 
20-m Shuttle Run 0.89 (0.86–0.92) 0.78 stages 2.16 stages 6.4 
4 × 10-m Shuttle Run 0.87 (0.84–0.90) 0.41 s 1.14 s 5.8 
Sit-and-Reach 0.84 (0.80–0.88) 1.87 cm 5.18 cm 7.1 

*SEM and MDC95 are expressed in the original measurement units of each fitness test. 
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3.3. Agreement Analysis 

Bland–Altman analyses demonstrated acceptable 
agreement between the initial and repeated 
assessments for all PF tests. Mean differences between 
testing occasions were close to zero, indicating no 
evidence of systematic measurement bias. More than 
95% of observations fell within the corresponding 
limits of agreement. Visual inspection of the Bland–

Altman plots further revealed no apparent 
heteroscedasticity, as the dispersion of measurement 
differences remained relatively constant across the 
range of observed performance values. These findings 
suggest that measurement error did not increase 
systematically among children with higher or lower PF 
levels. Overall, the agreement analyses support the 
stability and reproducibility of the Persian ALPHA-
Fitness Test Battery (Figure 2). 

 
Figure 2. Bland–Altman Plots for Test–Retest Agreement. 

 

3.4. Exploratory Factor Analysis 

Participants were randomly allocated into two 
independent subsamples. The first subsample (n = 229) 
was used for EFA. Sampling adequacy was confirmed by 
a KMO value of 0.82, while Bartlett’s test of sphericity 
was statistically significant (χ² = 894.36, p < 0.001) (Table 
3). Three factors with eigenvalues greater than 1.0 were 

retained, accounting for a cumulative 71.8% of the total 
variance. Factor 1 (Muscular Fitness) explained 31.6% of 
the variance (eigenvalue = 2.38), Factor 2 
(Functional/Cardiorespiratory Fitness) explained 24.3% 
(eigenvalue = 1.61), and Factor 3 (Flexibility) explained 
15.9% (eigenvalue = 1.12). Communalities ranged from 
0.58 to 0.84. No substantial cross-loadings (>0.30) were 
observed (Table 4). 

 
Table 3. Exploratory Factor Analysis of the Persian ALPHA-Fitness Test Battery.. 

Variable Factor 1 
Muscular Fitness 

Factor 2 Functional/Cardiorespiratory Fitness Factor 3 Flexibility Communality (h²) 

Handgrip Strength 0.86 0.14 0.09 0.77 
Standing Long Jump 0.81 0.19 0.21 0.73 
20-m Shuttle Run 0.18 0.88 0.12 0.82 
4 × 10-m Shuttle Run 0.22 0.76 0.25 0.68 
Sit-and-Reach 0.11 0.08 0.84 0.71 

 
Table 4. Eigenvalues and Explained Variance 

Factor Eigenvalue Variance Explained (%) Cumulative (%) 

Muscular Fitness 2.38 31.6 31.6 
Functional/Cardiorespiratory Fitness 1.61 24.3 55.9 
Flexibility 1.12 15.9 71.8 

 

3.5. Confirmatory Factor Analysis 

The second independent subsample (n = 229) was 
used to evaluate the hypothesized three-factor 
measurement model. The model demonstrated 
satisfactory goodness-of-fit across all indices (Figure 3 
and Table 5). All standardized factor loadings were 
statistically significant (p < 0.001), ranging from 0.69 to 
0.91. Correlations among the latent factors were 

moderate. Specifically, Muscular Fitness correlated 
moderately with Functional/Cardiorespiratory Fitness 
(r = 0.48), whereas weaker correlations were observed 
between Flexibility and Muscular Fitness (r = 0.24) and 
between Flexibility and Functional/Cardiorespiratory 
Fitness (r = 0.27). 
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Figure 3. Confirmatory Factor Analysis Model. 

 
Table 5. Confirmatory Factor Analysis Fit Indices 

Fit Index Value Recommended 

χ²/df 2.14 < 3.00 

CFI 0.96 > 0.90 
TLI 0.95 > 0.90 
RMSEA 0.051 < 0.08 
SRMR 0.043 < 0.08 

 

3.6. Measurement Invariance Across Sex 

Multi-group CFA demonstrated support for 
configural, metric, and scalar invariance across boys 
and girls. Changes in ΔCFI and ΔRMSEA remained below 

recommended thresholds (ΔCFI < 0.010 and ΔRMSEA < 
0.015) for each successive model, supporting 
equivalence of the measurement structure across sex. 

 
Table 6. Measurement Invariance Across Sex 

Model χ²/df CFI RMSEA ΔCFI ΔRMSEA Interpretation 

Configural 2.16 0.962 0.052 — — Supported 
Metric 2.18 0.960 0.053 −0.002 +0.001 Supported 

Scalar 2.22 0.957 0.054 −0.003 +0.001 Supported 

 

4. Discussion 

The present study examined the psychometric 
properties of the Persian adaptation of the ALPHA-
Fitness Test Battery among Iranian children. The 
findings demonstrated that the battery possesses 
good-to-excellent test–retest reliability, acceptable 
absolute measurement error, and strong evidence of 
construct validity based on EFA and CFA. Furthermore, 
multi-group CFA supported configural, metric, and 
scalar invariance across boys and girls, indicating that 
the latent structure of the battery was interpreted 
similarly across sexes. Collectively, these findings 
provide robust evidence supporting the reliability and 
construct validity of the Persian adaptation of the 
ALPHA-Fitness Test Battery for use in school-aged 
Iranian children. 

A major finding of this study was the high level of 
reliability observed across all PF tests. Handgrip 
strength demonstrated the highest reliability among 
all assessments. This finding is consistent with 

previous research showing that handgrip 
dynamometry is one of the most stable field-based 
measures of muscular fitness in youth (22–24). The 
relatively simple administration procedure and 
limited influence of environmental conditions may 
explain its high reproducibility. The standing long 
jump and shuttle-run tests also demonstrated strong 
reliability coefficients, consistent with previous 
investigations of other batteries (11). Moreover, the low 
SEM and MDC values indicate that relatively small 
changes in performance can be interpreted as true 
changes rather than measurement error, enhancing 
the practical utility of the battery for repeated 
assessments in educational settings. The Bland–Altman 
analyses further strengthened the reliability findings 
by demonstrating good agreement between testing 
sessions without evidence of systematic bias or 
heteroscedasticity. These results indicate that 
measurement error remained relatively constant 
across the range of observed PF performances, 
suggesting that the precision of the battery is 
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maintained among children with different PF levels. 

Construct validity represented another major 
strength of the present investigation. EFA identified 
three latent dimensions representing muscular fitness, 
functional/cardiorespiratory fitness, and flexibility, 
while CFA supported this structure using an 
independent validation sample. The emergence of 
these three factors is theoretically meaningful and 
aligns with contemporary multidimensional models of 
youth PF, which recognize that PF comprises several 
related but distinct physiological domains rather than 
a single global construct. Muscular fitness reflects 
neuromuscular capacity and force production, 
functional/cardiorespiratory fitness encompasses 
aerobic performance and movement efficiency, 
whereas flexibility represents an independent physical 
capacity associated with musculoskeletal function and 
movement quality. The moderate correlations 
observed among these latent factors further support 
the concept that these PF domains are interconnected 
while maintaining sufficient independence to justify 
separate assessment. Consequently, the identified 
factor structure provides meaningful evidence that the 
Persian adaptation adequately captures the 
multidimensional nature of PF in children. These 
findings are comparable to previous validation studies 
conducted in school-aged populations (25–27). 
However, relatively few previous studies have 
combined EFA, CFA, and measurement invariance 
testing within the same validation framework. 
Therefore, the present study extends the existing 
literature by providing a more comprehensive 
psychometric evaluation of the ALPHA-Fitness Test 
Battery in an Iranian population. 

An important contribution of the present study was 
the demonstration of measurement invariance across 
sex. Configural, metric, and scalar invariance were all 
supported, indicating that the relationships between 
observed PF tests and the underlying latent constructs 
were equivalent in boys and girls. This finding suggests 
that sex-related differences in observed scores are more 
likely to reflect genuine differences in PF rather than 
measurement bias or differences in construct 
interpretation. Similar findings have been reported in 
previous psychometric evaluations of youth PF 
batteries, supporting the robustness of PF constructs 
across sexes. Establishing measurement invariance is 
particularly important for research and educational 
applications because it permits meaningful 
comparisons between boys and girls while 
strengthening confidence in the fairness of the 
assessment battery. 

From a practical perspective, the Persian 
adaptation of the ALPHA-Fitness Test Battery offers 
several advantages for school-based assessment. The 
required equipment is inexpensive, administration 
procedures are relatively simple, and testing can be 
completed efficiently during regular physical 
education classes. These characteristics make the 
battery suitable for routine assessment of PF within 
school environments. Nevertheless, although the 
present findings support its use for PF assessment, 
additional evidence regarding criterion validity, 
predictive validity, and responsiveness to longitudinal 
changes is required before recommending its 
application for large-scale surveillance or long-term 
monitoring programs. 

The age range of 8–12 years represents an important 
developmental period characterized by substantial 
variability in growth, biological maturation, and 
neuromuscular development. Such developmental 
differences may influence PF performance 
independently of measurement quality. Although the 
present analyses demonstrated satisfactory 
psychometric properties across the overall sample, 
future investigations should examine whether the 
factorial structure and reliability of the battery remain 
stable across narrower age groups or biological 
maturation stages. 

The present study has several strengths. These 
include the relatively large sample size, balanced 
representation of boys and girls, standardized 
examiner training, rigorous evaluation of both relative 
and absolute reliability, and the combined use of EFA, 
CFA, and multi-group measurement invariance 
analyses. Together, these methodological features 
provide a comprehensive evaluation of the construct 
validity and reliability of the battery. 

Several limitations should also be acknowledged. 
First, although the adaptation process followed 
accepted recommendations for performance-based 
assessment tools, formal back-translation was not 
performed because only the administration 
instructions and testing materials were linguistically 
adapted. This should be considered when interpreting 
the cross-cultural adaptation process. Second, 
participants were recruited from public schools within 
selected educational districts, and therefore the 
findings may not be fully generalizable to all regions of 
Iran or to private-school populations. Third, only test–
retest reliability was evaluated; inter-rater and intra-
rater reliability were not examined because the same 
trained examiners conducted repeated assessments. 
Fourth, the present study evaluated construct validity 
but did not investigate criterion validity against 
laboratory-based PF measures, predictive validity, or 
responsiveness to intervention-related changes. 
Finally, the cross-sectional design precludes 
conclusions regarding the ability of the battery to 
detect longitudinal changes in PF over time. 

Future studies should therefore examine additional 
aspects of validity, including criterion validity relative 
to laboratory-based assessments, predictive validity for 
health outcomes, responsiveness to exercise 
interventions, and longitudinal stability across 
different developmental stages. Broader validation 
studies involving children from diverse geographic, 
socioeconomic, and educational backgrounds would 
further strengthen the generalizability of the Persian 
adaptation. 

4.1. Conclusions 

The Persian adaptation of the ALPHA-Fitness Test 
Battery demonstrated good-to-excellent test–retest 
reliability, low measurement error, and strong 
evidence of construct validity among Iranian children 
aged 8–12 years. The identified three-factor structure 
representing muscular fitness, 
functional/cardiorespiratory fitness, and flexibility was 
supported by both EFA and CFA and demonstrated 
measurement invariance across boys and girls. These 
findings support the use of the battery as a reliable and 
psychometrically sound instrument for assessing PF in 
school-aged Iranian children. Although the present 
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results provide encouraging evidence for its 
application in educational and research settings, 
further studies evaluating additional sources of 
validity evidence including criterion validity, 
predictive validity, and responsiveness, are warranted 
before broader implementation for nationwide 
surveillance or longitudinal monitoring is 
recommended. 
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