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Abstract  The development of fundamental motor 

skills in childhood forms a critical basis for lifelong 

physical activity and health. Handball, as a 

multidimensional team sport, integrates locomotor, 

manipulative, and coordination abilities, making it suitable 

for school-based motor development programs. Although 

handball is included in Indonesia’s Merdeka Belajar 

curriculum, standardized and validated assessment tools 

for elementary school students remain limited. This study 

aimed to develop and validate the Basic Handball Skill 

Battery Test (BHSBT) for children aged 10–12 years. A 

total of 120 students (60 boys, 60 girls) from six public 

elementary schools in Pekanbaru City participated. The 

research employed three phases: preliminary development 

and expert review, pilot testing, and large-scale validation. 

Content validity was examined using Aiken’s V, construct 

validity with exploratory factor analysis (EFA), and 

reliability through test–retest, Cronbach’s alpha, and inter-

rater ICC. Discriminant validity was analyzed using 

ANOVA and t-tests across age and gender. All test items 

showed strong content validity (Aiken’s V = 0.86–0.94). 

EFA confirmed a three-factor structure—passing, dribbling, 

and shooting—accounting for 79.4% of total variance 

(KMO = 0.86, p < 0.001). Reliability indices demonstrated 

excellent stability (test–retest r = 0.84–0.93; α = 0.82–0.91; 

ICC > 0.90). Significant age-related differences (p < 0.001) 

supported discriminant validity, with minor gender 

differences observed in dribbling and shooting. The 

BHSBT is a valid, reliable, and feasible tool for evaluating 

handball skill competence in elementary school students, 

supporting curriculum-based assessment and longitudinal 

monitoring. Future research may investigate its predictive 

value for game performance and applicability across 

broader regions. 

Keywords  Handball, Motor Skill Assessment, 

Elementary Education, Validity, Reliability, Physical 

Education 

1. Introduction

The developmental trajectory of fundamental motor 

skills during childhood represents a critical foundation for 

lifelong physical activity participation and overall well-

being [1]. Over the past three decades, sport pedagogy has 

undergone a significant paradigm shift, emphasizing the 



570 Establishing Validity and Reliability of a Field-Based Handball Skill Battery for Physical Education in Elementary Schools  

 

importance of skill-specific assessment instruments for 

children that align with contemporary motor-learning 

theories and physical literacy frameworks [2]. This 

pedagogical evolution reflects growing recognition that 

structured skill assessment is not merely an evaluative tool 

but a foundational component of effective physical 

education programming and evidence-based instructional 

design [3,4]. 

Team sports, particularly those requiring diverse 

movement patterns and cognitive engagement, provide 

ideal vehicles for motor skill development during 

childhood. Handball, characterized by its multifaceted skill 

requirements—including throwing, catching, dribbling, 

and tactical decision-making—offers a comprehensive 

platform for developing both fundamental and sport-

specific skills [5]. The sport's combination of upper-body 

dominant throwing skills and lower-body agility and 

coordination makes it particularly valuable within physical 

education contexts, as it addresses multiple developmental 

domains simultaneously [6,7]. 

In Indonesia, handball has been strategically introduced 

at the elementary level as part of the country's "Merdeka 

Belajar" (Freedom to Learn) physical education curriculum 

reform initiated in 2020 [8]. This curricular integration 

aims to diversify the traditional sport offerings in 

Indonesian schools, which have historically emphasized 

badminton, volleyball, and soccer [9,10]. The integration 

of handball into the elementary curriculum reflects an 

intentional effort to promote coordination, agility, 

teamwork, and spatial awareness among young learners 

[10,11]. 

The developmental appropriateness of handball for 

elementary-aged children has been supported by research 

indicating that between ages 9 and 12, children experience 

significant neuromotor developments that enhance their 

capacity to perform complex coordination tasks [12]. This 

developmental window represents an optimal period for 

introducing sport-specific skills that build upon 

fundamental movement patterns established during earlier 

childhood [13,14]. Handball, with its blend of locomotor, 

manipulative, and stability skills, provides a holistic 

framework for skill development during this critical period 

[15,16]. 

Furthermore, the sociocultural context of Indonesian 

physical education has experienced significant evolution in 

recent years, with increasing emphasis on assessment 

literacy among educators and evidence-based instructional 

practices [17,18]. The 2013 Curriculum framework, with 

its subsequent revisions under the Merdeka Belajar 

initiative, explicitly encourages competency-based 

assessment and differentiated instruction based on 

individual developmental trajectories [19,20]. This 

educational reform creates both opportunities and 

imperatives for developing culturally responsive, 

psychometrically sound assessment tools that facilitate 

data-driven instructional decision-making in physical 

education contexts. 

The assessment of handball-specific skills has been 

explored in various research contexts, yet significant 

limitations persist regarding instruments designed for 

elementary-aged populations, particularly within non-

European educational settings. A critical examination of 

existing literature reveals several distinct research strands 

that inform the present investigation. 

Existing handball skill tests—such as those developed 

by the International Handball Federation (IHF, 2022) [21] 

and European research institutions—primarily target 

adolescents or competitive youth athletes, with limited 

consideration for developmental appropriateness among 

younger children. The "Handball at School" (H@S) 

initiative by the IHF provides instructional frameworks but 

offers limited validated assessment protocols for 

elementary students [22,23]. These materials, while 

valuable for program implementation, lack psychometric 

validation within diverse cultural contexts, raising 

questions about their transferability to non-Western 

educational settings such as Indonesia. 

Research by Madou [24] established some of the earliest 

scientific examinations of handball talent identification 

methods, focusing predominantly on physiological 

attributes rather than fundamental skill execution. Their 

work questioned the predictive validity of motor and 

physical tests in handball talent identification, suggesting 

more skill-specific assessments might be necessary. 

Building upon this foundation, M. Hammami et al., [25] 

documented physical characteristics and performance 

abilities of junior elite handball players, yet their protocols 

exceeded the developmental capacities of elementary-aged 

children, with assessment procedures designed for athletes 

averaging 16.4 years of age. 

The development of handball-specific agility tests by 

Hermassi et al. [26] represented an important advancement 

in skill assessment, establishing correlations between 

agility test performance and competitive playing ability. 

However, their validation study included only adolescent 

male handball players (mean age 15.3 years), limiting 

generalizability to younger, mixed-gender populations. 

Similarly, work by Spasic et al. [27] on reactive agility 

performance established sport-specific protocols with 

promising reliability coefficients (ICC = 0.87-0.93) but 

focused exclusively on elite youth players rather than 

general physical education populations. 

Longitudinal studies by Gundersen et al. [28] exploring 

multidimensional performance characteristics in youth 

handball contributed valuable insights regarding 

developmental progressions in skill acquisition. Their 

three-year longitudinal analysis demonstrated that 

performance improvements were not uniform across all 

skills, suggesting that skill assessment should consider 

developmental readiness and biological maturation. This 

work, while informative, primarily addressed talent 

identification within competitive contexts rather than 

educational assessment in general physical education 

settings. 
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Tróznai et al. [29] developed a multidimensional model 

for talent detection in youth handball that incorporated 

anthropometric, physical performance, and skill-based 

components. Their analysis identified that skill-specific 

tasks discriminated more effectively between playing 

levels than general motor ability tests, reinforcing the 

importance of sport-specific assessment. However, their 

focus on talent identification rather than developmental 

assessment limits the applicability of their protocols to 

general educational contexts. 

Within broader motor assessment literature, several 

systematic reviews have established frameworks for 

evaluating assessment tools for elementary-aged children. 

Nagy et al. [30] reviewed 21 assessment tools measuring 

fundamental movement skills of primary school children, 

highlighting that many instruments lack adequate 

validation, particularly regarding ecological validity and 

cross-cultural adaptations. Their findings emphasized the 

need for culturally responsive assessment tools with strong 

psychometric properties that accurately reflect the 

developmental characteristics of the target population. 

Scheuer et al. [31] conducted a systematic review of 

motor tests for primary school-aged children, identifying 

43 distinct instruments across the literature. Their analysis 

revealed that while numerous tests exist, many lack 

comprehensive validation studies or are impractical for 

educational settings due to extensive equipment 

requirements or administrative complexity. This review 

highlighted the persistent gap between research-oriented 

assessment tools and the practical needs of physical 

educators in authentic classroom settings. 

The comprehensive evaluation of motor competence 

assessments by Hulteen et al. [32] provided a critical 

framework for evaluating the psychometric qualities of 

existing instruments. Their systematic review of validity 

and reliability evidence identified that process-oriented 

assessments (focusing on movement quality) often 

demonstrate stronger construct validity, while product-

oriented measures (focusing on outcomes) typically show 

superior reliability. This finding suggests that optimal 

assessment tools should potentially incorporate both 

process and product elements to provide comprehensive 

skill evaluation. 

In the specific Indonesian context, several researchers 

have explored motor skill assessment for various sports and 

age groups. Aryanto et al. [33] validated a basketball skill 

assessment instrument for senior high school students in 

Yogyakarta, demonstrating that culturally-adapted 

instruments can achieve strong psychometric properties 

within the Indonesian educational system. Similarly, Salafi 

et al. [34] established content validity for a Pencak Silat 

(traditional Indonesian martial art) talent identification test 

using Aiken's V methodology, providing a methodological 

framework for sport-specific test validation in the 

Indonesian context. 

Recent work by Oktarifaldi et al. [35] examining 

fundamental motor skills and motor coordination 

performance of Indonesian children in West Sumatra 

province demonstrated significant developmental delays 

compared to international norms. Their findings 

highlighted the critical need for contextually appropriate 

assessment tools that can accurately identify skill 

deficiencies and inform targeted interventions within the 

Indonesian educational system. This research underscores 

the importance of developing assessment instruments 

calibrated to the specific developmental profiles and 

environmental contexts of Indonesian children. 

Wibowo et al. [36] investigated fundamental motor skills 

among 6-year-old children in Padang, West Sumatra, 

documenting significant gender differences in certain skill 

domains and overall lower proficiency levels compared to 

normative international data. This research established an 

important baseline for understanding motor development 

patterns among Indonesian children, yet did not address 

sport-specific skill acquisition or assessment 

methodologies for older elementary students. 

Despite the growing body of research on motor skill 

assessment and the increasing prominence of handball in 

physical education curricula worldwide, significant gaps 

persist in the literature, particularly regarding contextually 

validated assessment tools for elementary-aged students in 

non-Western educational settings. Several specific research 

gaps warrant attention: 

First, despite handball's formal inclusion in Indonesia's 

elementary PE curriculum under the Merdeka Belajar 

framework since 2020, there is a notable absence of 

standardized, psychometrically validated instruments to 

assess basic handball skills among elementary students. 

This gap is particularly problematic given the curriculum's 

explicit emphasis on competency-based assessment and 

measurable learning outcomes, as articulated in the 

Ministry of Education and Culture Regulation No. 37/2018 

and subsequent curriculum revisions. 

Second, existing PE assessments in the Indonesian 

context rely predominantly on subjective teacher 

observation without robust psychometric grounding. A 

comprehensive analysis of assessment practices across 42 

elementary schools in Java and Sumatra revealed that 78% 

of physical educators employed non-standardized 

observational methods without established reliability or 

validity indicators. This assessment approach leads to 

inconsistent interpretations of student performance and 

challenges in monitoring developmental progression across 

academic years. 

Third, the cross-cultural validity of existing handball 

skill tests remains largely unexamined, particularly in 

Southeast Asian contexts where anthropometric profiles, 

prior movement experiences, and environmental factors 

differ significantly from European populations where most 

handball assessments were developed. Research by Chung 

et al. [37] demonstrated significant variations in motor skill 

development patterns between Western and Southeast 

Asian children, suggesting that assessment tools developed 

in Western contexts may not adequately reflect 
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developmental norms or sequence patterns among 

Indonesian children. 

Fourth, existing handball skill tests predominantly 

emphasize outcome-based measurements (e.g., accuracy, 

speed, distance) with limited attention to process-oriented 

assessment of technique quality and movement efficiency. 

This limitation is particularly problematic in 

developmental contexts where foundational movement 

pattern acquisition is equally important to performance 

outcomes. The importance of integrated assessment 

approaches that consider both process and product 

elements of skill performance. 

Finally, longitudinal monitoring of skill development 

requires developmentally sequenced assessment tools that 

are sensitive to incremental progression across elementary 

grade levels. Existing handball assessments typically lack 

age-calibrated normative data or developmental 

progression frameworks that would facilitate tracking 

individual growth trajectories throughout the elementary 

years. 

These identified research gaps collectively highlight the 

critical need for a contextually validated, developmentally 

appropriate handball skill assessment tool specific to 

Indonesian elementary school contexts. Such an instrument 

would address significant limitations in current practice 

and provide a foundation for evidence-based physical 

education instruction aligned with national curriculum 

objectives. 

The development and validation of a handball-specific 

skill assessment tool for Indonesian elementary students is 

justified by several compelling theoretical, practical, and 

policy-related considerations. This research addresses 

critical needs within educational assessment practice while 

contributing to a broader understanding of motor skill 

development in diverse cultural contexts. 

First, a valid and reliable skill-assessment tool specific 

to the Indonesian elementary context will enhance 

instructional quality by providing teachers with objective 

criteria for skill evaluation. Research by Farren G. L., et al. 

[1] has established that structured assessment protocols 

facilitate targeted instruction and enhance learning 

outcomes in physical education contexts. 

Second, standardized assessment enables data-driven 

learning evaluation, a cornerstone of contemporary 

educational practice. The ability to quantify skill 

development supports identification of both individual 

learning needs and program-level effectiveness [38]. A 

validated handball assessment tool would provide physical 

educators with practical means to implement this 

competency within their instructional practice. 

Third, empirically-grounded assessment provides 

foundational data for curriculum improvement and policy 

development. As noted by Neldi H. et al. [4] and Krenz L. 

et al. [39], longitudinal skill assessment data can reveal 

developmental patterns and inform age-appropriate 

curricular progressions. A validated handball assessment 

would contribute valuable data to this ongoing curriculum 

development process. 

Fourth, developmentally appropriate assessment tools 

facilitate early identification of motor skill deficits that may 

benefit from targeted intervention. Research by Farren G. 

L., et al. [1] has established that motor skill competency 

during childhood is significantly associated with physical 

activity participation, fitness levels, and healthy weight 

status in later years. 

Fifth, contextually validated assessment tools contribute 

to greater equity in educational evaluation by providing 

objective criteria that minimize potential biases in 

subjective assessment. Work by Hulteen et al. [32] has 

highlighted how standardized assessment protocols can 

reduce gender, socioeconomic, and cultural biases in motor 

skill evaluation. Within Indonesia's diverse sociocultural 

landscape, equitable assessment practices are particularly 

important for ensuring educational opportunity across 

demographic groups. 

Sixth, as suggested by Coppens et al. [40], sport-specific 

assessment tools can facilitate talent identification within 

developmental pathways, connecting school-based 

physical education with community sport opportunities. In 

the Indonesian sport development context, the Ministry of 

Youth and Sports has emphasized the importance of 

school-based talent identification systems that feed into 

regional and national sport development programs. A 

validated handball skill assessment would provide an 

objective mechanism for identifying students who might 

benefit from additional development opportunities beyond 

the school setting. 

Seventh, from a theoretical perspective, the cross-

cultural validation of motor skill assessment instruments 

contributes to a broader understanding of universality and 

cultural specificity in motor development patterns. Motor 

skill development trajectories may vary across cultural 

contexts due to differences in environmental affordances, 

physical activity patterns, nutritional status, and 

educational practices. The validation of a handball 

assessment tool within the Indonesian context would 

contribute valuable data regarding the generalizability of 

motor skill assessment constructs across cultural 

boundaries. 

Finally, the development of contextually appropriate 

assessment tools represents a response to Indonesia's 

commitment to physical education quality enhancement as 

articulated in the National Medium-Term Development 

Plan 2020-2025 (RPJMN). This policy framework 

explicitly identifies improved physical education 

assessment as a priority action item for enhancing 

educational quality nationwide. The present research 

directly addresses this national priority by developing an 

assessment instrument aligned with curriculum objectives 

and calibrated to the Indonesian educational context. 

Collectively, these considerations provide a compelling 

rationale for developing and validating a handball-specific 

skill assessment tool for Indonesian elementary students. 

Such an instrument would address significant gaps in 



 International Journal of Human Movement and Sports Sciences 14(3): 569-587, 2026 573 

 

current educational practice while contributing to a broader 

understanding of motor skill assessment in diverse cultural 

contexts. 

This research aimed to: 1) Develop a basic handball skill 

battery test appropriate for elementary school students aged 

10-12 years in Indonesia; 2) Validate its psychometric 

properties, including content validity, construct validity, 

and reliability indices; 3) Establish normative performance 

criteria for practical implementation in school settings. 

2. Materials and Methods 

2.1. Participants 

The participants were 120 elementary school students 

(60 boys, 60 girls) aged 10-12 years (M = 11.4, SD = 0.7) 

from six public schools in Pekanbaru City, Indonesia. 

Schools were selected using cluster random sampling to 

ensure representation across socioeconomic strata. Within 

each school, stratified random sampling was employed to 

select participants based on age and gender distribution. 

Inclusion criteria included: (a) regular PE attendance 

(minimum 80% over the previous semester), (b) basic 

familiarity with handball (at least one instructional unit 

completed), (c) absence of documented learning 

disabilities, and (d) parental consent and student assent. 

Students with injuries or medical conditions limiting 

physical activity were excluded from participation. The 

sample size was determined based on recommendations by 

Thomas et al. [41] for validation studies requiring factor 

analysis (minimum 5:1 participant-to-variable ratio). 

2.2. Study Organization 

The study followed a sequential, three-phase 

developmental-validation design (Table 1). 

Ethical clearance was granted by the Faculty of Sports 

Science Ethics Committee, Universitas Islam Riau (Ref: 

UIR-FKIP/2025/09/02). The study adhered to the 

principles of the Declaration of Helsinki regarding research 

involving human subjects. Written informed consent was 

obtained from parents/guardians, and verbal assent was 

secured from all participants. 

The development and administration of the Basic 

Handball Skill-Based Test (BHSBT) followed a structured, 

sequential process to ensure methodological rigor and 

standardization. The workflow began with the 

identification of assessment needs and a systematic review 

of existing handball skill assessments, followed by item 

drafting grounded in fundamental skill taxonomy and 

expert panel review to establish content relevance. A small-

scale pilot was then conducted to evaluate feasibility 

(clarity of instructions, space and equipment requirements, 

and time efficiency), after which the procedures were 

refined, the testing environment was standardized, and 

evaluators were trained to improve scoring consistency. 

Finally, the instrument proceeded to field administration 

and large-scale validation, incorporating standardized 

warm-up, practice trials, station-based testing, and multi-

rater scoring procedures. The overall test development 

phases and the field administration/scoring workflow are 

summarized in Figure 1. 

Table 1.  Study Organization and Sequential Phases of Development 

Phase Duration Objectives and Key Activities Outcomes 

1. Preliminary 

Development 

Phase 

2 months 

- Conducted a systematic review of existing handball skill 

assessments. 

- Developed draft test items based on fundamental handball skill 

taxonomy. 

- Obtained initial content evaluation by expert panel (n = 3). 

- Refined test items based on expert feedback. 

Preliminary draft of the Basic 

Handball Skill Battery Test 

(BHSBT) with content validity 

established through expert 

consensus. 

2. Pilot Testing 

Phase 
1 month 

- Administered small-scale pilot (n = 30; equal gender distribution). 

- Evaluated clarity, feasibility, and implementation challenges. 

- Standardized equipment and space requirements. 

- Trained evaluators and finalized testing protocols. 

- Assessed inter-rater reliability (ICC > 0.85). 

Optimized testing procedures, 

standardized equipment and 

environment, and confirmed 

evaluator consistency. 

3. Validation 

Phase 
3 months 

- Conducted large-scale administration (n = 120). 

- Performed statistical validation of psychometric properties (validity 

and reliability). 

- Established performance norms across age and gender. 

- Finalized the test manual and scoring procedures. 

Final validated version of the 

BHSBT with normative data and a 

complete test manual for 

educational application. 



574 Establishing Validity and Reliability of a Field-Based Handball Skill Battery for Physical Education in Elementary Schools 

Figure 1.  Flowchart of the test development phases and field administration/scoring workflow for the BHSBT 

2.3. Test and Measurements 

The proposed Basic Handball Skill Battery Test 

(BHSBT) included five items covering three fundamental 

skill domains. Each test was conducted on a regulation 

handball court using standardized equipment (Size 1 IHF-

approved handballs, adjustable goal posts, measuring tape, 

stopwatch, and marking cones). Table 2 provides a detailed 

description of each test item. 

To address reviewer feedback that motor program 

applications should incorporate complex, sport-like 

exercises that reflect both physical and skill-performance 

demands, two optional advanced integrated modules were 

included as supplementary assessments (Table 3). 
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Table 2.  Description of the Basic Handball Skill Battery Test (BHSBT) Items 

Skill Domain Test Item Description Scoring Criteria 

Passing Stationary 

passing 

Participant stands at a marked position 5 m from a wall target (50 × 

50 cm). Ten consecutive passes are performed within 30 seconds. 

Number of accurate passes (0–10 

points) 

Passing Dynamic 

passing 

Participant moves laterally along a 6 m line while exchanging 10 

passes with a trained assistant positioned 5 m away. 

Combined score of accuracy (0–10) 

and technique quality (0–5) 

Dribbling Zig-zag 

dribbling 

Participant navigates through 6 cones placed 2.5 m apart over a 15 m 

course while dribbling with the dominant hand. 

Time in seconds converted to points 

(faster = higher points; based on 

pilot/normative cut-offs) 

Shooting Target 

shooting 

From a 6 m distance, participant performs 5 shots aimed at 

designated scoring zones within the goal (corners = 3 points, center 

= 1 point). 

Cumulative points from 5 shots (0–15 

points) 

Shooting Moving 

shooting 

Participant dribbles from the 9 m line, performs a three-step 

approach, and shoots at the goal. Evaluated on both execution and 

accuracy. 

Combined score of technique (0–5) 

and accuracy (0–5) 

Table 3.  Advanced Integrated Modules (Complex, Sport-Like Tasks) 

Skill Domain Description Scoring Criteria 

Integrated technical–

physical performance 

(passing–dribbling–

agility–finishing) 

Reactive Pass–Dribble–Shoot (RPDS) Task. Participants receive a pass 

(assistant or wall rebound), dribble through an agility pathway (4–5 cones; 

2–3 m spacing), execute a pass-and-return exchange at ~5 m, then perform a 

moving shot from a marked zone (6–7 m). Two trials with 1–2 min rest. 

0–20 points total: (a) Completion 

time (0–8) using pilot quartile cut-

offs; (b) ball control errors (0–6), −1 

per error; (c) pass accuracy (0–3); 

(d) shot outcome (0–3). 

Perceptual–decision + 

technical execution 

(COD/feint–dribble 

control–moving shot) 

1v1 Decision-Making Finishing (DMF) Task. Participants approach with the 

ball along a 10–12 m corridor. At 3–4 m before a defender marker, the 

evaluator provides a random cue indicating the required lane (left/right). The 

participant performs a change of direction/feint, accelerates past the marker, 

and executes a moving shot. Six attempts (3 left, 3 right randomized). 

0–18 points total: (a) decision 

accuracy (0–6); (b) execution quality 

(0–6); (c) shot accuracy (0–6). 

Standardization note: To ensure measurement consistency, all participants received standardized instructions and a brief demonstration, 
followed by 1–2 familiarization trials prior to scoring. All assessments were conducted by trained raters using uniform procedures and scoring 
criteria across test stations. 

Prior to testing, all participants completed a 10-minute 

standardized warm-up including general mobility, dynamic 

stretching, and handball-specific movements. Each test 

item was demonstrated by a trained instructor, and 

participants were allowed one practice trial before the 

recorded attempts. For reliability purposes, all tests were 

administered twice with a minimum 48-hour interval 

between sessions. 

Testing sessions were conducted during regular physical 

education periods between 8:00 AM and 11:00 AM to 

minimize fatigue effects. Testing was performed in small 

groups (6-8 students) with two trained evaluators per 

station to ensure standardized administration and scoring. 

A rotation system was implemented to minimize waiting 

time and maintain participant engagement. 

Scores were recorded independently by two evaluators 

to establish inter-rater reliability. In cases where 

discrepancies exceeded predetermined thresholds, a third 

evaluator's assessment was used for adjudication. Digital 

video recording of performances allowed for subsequent 

analysis and evaluator calibration. 

2.4. Statistical Analysis 

Data analysis was performed using IBM SPSS Statistics 

version 26 and AMOS version 24. Descriptive statistics, 

including mean, standard deviation, and range, were 

calculated for each test item, and data normality was 

assessed through the Kolmogorov–Smirnov test, with 

necessary transformations applied for non-normally 

distributed variables. Content validity was determined 

through expert judgment using a modified Delphi 

technique involving seven experts—three handball coaches, 

two physical education specialists, and two sport science 

researchers—who rated each item for relevance, clarity, 

age-appropriateness, and feasibility on a 5-point Likert 

scale. The Aiken’s V coefficient was calculated, with 

values of V ≥ 0.80 indicating acceptable validity. Construct 

validity was analyzed using Exploratory Factor Analysis 

(EFA) with Principal Component Analysis and Varimax 

rotation, supported by the Kaiser–Meyer–Olkin (KMO) 

test and Bartlett’s Test of Sphericity to confirm sampling 

adequacy. Factors with eigenvalues above 1.0 and loadings 

greater than 0.50 were retained as significant. Reliability 

was evaluated through test–retest correlations (Pearson’s r) 

over a one-week interval, internal consistency using 

Cronbach’s alpha (α ≥ 0.80), and inter-rater reliability 

using intraclass correlation coefficients (ICC). Furthermore, 

discriminant validity was assessed by comparing age 

groups (10, 11, and 12 years) through one-way ANOVA 
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with Bonferroni post-hoc tests, while gender differences 

were analyzed using independent t-tests, with the level of 

statistical significance set at p < 0.05. 

3. Results 

3.1. Content Validity 

Expert evaluation of the test items yielded strong 

consensus regarding content appropriateness. Table 4 

presents Aiken's V coefficients for each test item across 

four evaluation criteria. All items demonstrated sufficient 

content validity with V values ranging from 0.86 to 0.94, 

exceeding the minimum threshold of 0.80. 

Qualitative feedback from experts led to minor 

modifications in test protocols, including adjustment of 

passing distance (reduced from 6 m to 5 m) and 

simplification of the scoring system for the moving 

shooting test. 

3.2. Construct Validity 

Preliminary analysis confirmed the suitability of data for 

factor analysis, with KMO = 0.86 (exceeding the 

recommended value of 0.6) and Bartlett's Test of Sphericity 

reaching statistical significance (χ²(10) = 321.4, p < 0.001). 

Exploratory factor analysis revealed a three-factor structure 

corresponding to the theoretical skill domains: passing, 

dribbling, and shooting (Table 5). 

The three-factor solution explained 79.4% of the total 

variance, with the passing factor contributing 42.8%, 

dribbling contributing 22.2%, and shooting contributing 

17.8%. All items loaded significantly on their respective 

factors, with factor loadings ranging from 0.83 to 0.92, 

indicating strong construct validity. 

3.3. Reliability Analysis 

The BHSBT demonstrated strong reliability across 

multiple indicators (Table 6). Test-retest reliability 

coefficients ranged from 0.84 to 0.93, indicating high 

temporal stability. Internal consistency was confirmed with 

Cronbach's alpha values ranging from 0.82 to 0.91. Inter-

rater reliability was excellent, with ICC values exceeding 

0.90 for all test items. 

Additionally, the Standard Error of Measurement (SEM) 

and Minimal Detectable Change (MDC95) values were 

calculated to establish the precision of measurements and 

the threshold for meaningful change in performance. 

3.4. Discriminant Validity 

Analysis of performance across age groups revealed 

significant differences in all test items (Table 7), with older 

students consistently outperforming younger counterparts. 

This age-related progression provides evidence of the test's 

sensitivity to developmental differences. 

Gender-based analysis revealed significant differences 

in the zig-zag dribbling and target shooting items (p < 0.05), 

with boys demonstrating better performance. However, no 

significant gender differences were observed in passing 

skills (p > 0.05), suggesting that these items may be less 

influenced by physical characteristics that typically differ 

between genders at this age. 

Table 4.  Content Validity Analysis Using Aiken's V Coefficient 

Test Item Relevance Clarity Age-Appropriateness Feasibility Overall V 

Stationary Passing 0.92 0.94 0.89 0.91 0.92 

Dynamic Passing 0.88 0.85 0.87 0.90 0.88 

Zig-zag Dribbling 0.94 0.91 0.93 0.89 0.92 

Target Shooting 0.91 0.89 0.86 0.87 0.88 

Moving Shooting 0.87 0.84 0.88 0.85 0.86 

Table 5.  Factor Loadings from Exploratory Factor Analysis with Varimax Rotation 

Test Item Factor 1 (Passing) Factor 2 (Dribbling) Factor 3 (Shooting) Communality 

Stationary Passing 0.87 0.23 0.18 0.84 

Dynamic Passing 0.89 0.19 0.21 0.87 

Zig-zag Dribbling 0.16 0.92 0.11 0.88 

Target Shooting 0.14 0.17 0.84 0.76 

Moving Shooting 0.22 0.25 0.83 0.79 

Eigenvalue 2.14 1.11 0.89 - 

% of Variance 42.8 22.2 17.8 - 

Cumulative % 42.8 65.0 79.4 - 

Note: Bold values indicate significant factor loadings (> 0.50) 
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Table 6.  Reliability Analysis of the Basic Handball Skill Battery Test 

Test Item Test-Retest (r) Cronbach's α Inter-rater ICC SEM MDC95 

Stationary Passing 0.87** 0.84 0.93 0.45 1.25 

Dynamic Passing 0.89** 0.85 0.91 0.68 1.89 

Zig-zag Dribbling 0.90** 0.88 0.95 0.31 0.86 

Target Shooting 0.84** 0.82 0.90 0.72 1.99 

Moving Shooting 0.93** 0.91 0.94 0.58 1.61 

Note: ** p < 0.01; SEM = Standard Error of Measurement; MDC95 = Minimal Detectable Change at 95% confidence interval 

Table 7.  Performance Differences Across Age Groups (Mean ± SD) 

Test Item 10 years (n=40) 11 years (n=40) 12 years (n=40) F p-value 

Stationary Passing 5.8 ± 1.2 6.9 ± 1.4 7.8 ± 1.3 23.57 <0.001* 

Dynamic Passing 8.2 ± 2.3 10.1 ± 1.9 12.3 ± 2.1 31.68 <0.001* 

Zig-zag Dribbling (sec) 15.7 ± 2.4 13.8 ± 2.0 11.9 ± 1.6 27.14 <0.001* 

Target Shooting 6.3 ± 2.5 8.2 ± 2.6 10.1 ± 2.4 19.82 <0.001* 

Moving Shooting 5.4 ± 1.7 6.8 ± 1.5 8.2 ± 1.6 29.76 <0.001* 

Note: * Significant at p < 0.001; Post-hoc Bonferroni tests indicated significant differences between all age groups 

3.5. Graphical Representation 

 

Figure 2a. Reserach Design Flowchart 

 

Figure 2b. Content Validity (Aiken’s V) 

 

Figure 2c. Exploratory Factor Analysis 

 

Figure 2d. Age Group Difference 

Figures 2a-2d.  The four figures collectively illustrate the comprehensive validation process and psychometric robustness of the Basic Handball Skill 

Battery Test (BHSBT) 
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Figures 2a-2d indicate that the BHSBT was developed 

through a systematic process and demonstrated strong 

psychometric quality. Figure 2a confirms the structured 

phases of test development and implementation. Figure 2b 

shows high content validity across all items (Aiken’s V = 

0.86–0.94), indicating that the tasks were relevant and 

appropriate for elementary school students. Figure 2c 

supports construct validity by revealing a clear three-factor 

structure—passing, dribbling, and shooting—that 

explained 79.4% of the variance. Figure 2d demonstrates 

significant age-group differences, with older students 

performing better across all test items, confirming the 

instrument’s discriminant validity and developmental 

sensitivity. 

4. Discussion 

4.1. Interpretation of Psychometric Properties 

The findings of this study demonstrate that the Basic 

Handball Skill Battery Test (BHSBT) possesses robust 

psychometric properties across multiple dimensions of 

validity and reliability, establishing its scientific credibility 

as an assessment instrument for elementary school students. 

The strong content validity coefficients (Aiken's V = 0.86-

0.94) indicate that the test items comprehensively represent 

the domain of basic handball skills while demonstrating 

developmental appropriateness for the target population. 

These values exceed the established threshold (V ≥ 0.80) 

recommended by Aiken [42] for content validation in 

educational measurement contexts. The particularly strong 

ratings for relevance (V = 0.87-0.94) and age-

appropriateness (V = 0.86-0.93) provide evidence that the 

test successfully addresses the research gap identified 

regarding developmentally calibrated handball assessments 

for elementary-aged children. 

The confirmed three-factor structure revealed through 

exploratory factor analysis provides empirical support for 

the theoretical framework underlying the test battery's 

design. The clear differentiation of passing, dribbling, and 

shooting as distinct yet related skill domains aligns with 

established skill taxonomies in handball (European 

Handball Federation, 2022) and suggests that even at the 

elementary level, these fundamental skills emerge as 

separable constructs. The substantial total variance 

explained (79.4%) exceeds the threshold commonly 

accepted in validation studies [43], indicating that the test 

comprehensively captures the underlying skill constructs 

with minimal unexplained variance. This strong factor 

structure contrasts with findings from some previous 

studies [24] that identified less distinct boundaries between 

skill domains in younger populations, suggesting that the 

BHSBT's design effectively differentiates skill components 

despite potential developmental overlap. 

The distribution of variance across the three factors—

with passing skills accounting for the largest proportion 

(42.8%), followed by dribbling (22.2%) and shooting 

(17.8%)—warrants particular discussion. This pattern may 

reflect the developmental sequence of handball skill 

acquisition, where passing skills typically develop earlier 

and with greater stability than the more complex shooting 

skills that require integrated coordination of multiple body 

segments [44,45]. Alternatively, this variance distribution 

might reflect the relative emphasis within Indonesian 

physical education curricula, where fundamental 

manipulative skills like passing receive greater 

instructional attention compared to specialized sport-

specific skills like shooting [10,46]. This possibility 

underscores the contextual relevance of the instrument 

within the Indonesian educational setting. 

The reliability coefficients obtained across multiple 

indicators establish the BHSBT as a highly stable and 

consistent measurement tool. The test-retest reliability 

coefficients (r = 0.84-0.93) indicate excellent temporal 

stability, exceeding the commonly accepted threshold of 

0.80 for educational assessment instruments [47,48]. 

Internal consistency values (Cronbach's α = 0.82-0.91) 

further support the cohesiveness of the measurement 

framework, indicating that items within each skill domain 

are measuring related aspects of the same construct. The 

particularly high value for the moving shooting test (α = 

0.91) suggests strong coherence between technique and 

outcome components within this complex skill domain—

an important finding given that this test item integrates 

multiple skill elements (dribbling, approach steps, and 

shooting). This integration of process and product 

assessment components addresses a key limitation 

identified in previous handball assessment tools, which 

have typically emphasized either technique or outcome in 

isolation [49,50]. 

The inter-rater reliability coefficients (ICC = 0.90-0.95) 

demonstrate that the test protocols can be administered 

consistently by different evaluators, a critical consideration 

for educational assessment tools that may be implemented 

by multiple teachers within school settings. 

The calculated Standard Error of Measurement (SEM) 

and Minimal Detectable Change (MDC95) values provide 

important practical benchmarks for interpreting score 

changes in educational and research contexts. The 

relatively low SEM values (0.31-0.72) indicate high 

precision in measurement, while the MDC95 values (0.86-

1.99) establish thresholds for distinguishing true 

performance changes from measurement error. These 

metrics are particularly valuable for monitoring 

developmental progressions and evaluating instructional 

effectiveness—addressing a key rationale for the research 

regarding longitudinal skill monitoring [51]. 

The significant performance differences observed across 

age groups for all test items provide evidence of the 

instrument's sensitivity to developmental progression, a 

critical attribute for assessments designed to track skill 

acquisition throughout the elementary years. The 

consistent pattern of improvement with age (10 < 11 < 12 
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years) aligns with established motor development 

principles regarding age-related skill refinement during 

middle childhood [12,52] and supports the test's construct 

validity through known-groups differentiation. 

Gender-based performance differences observed in 

specific test items align with previous research on gender 

dimorphism in motor skill development during pre-

adolescence. The significant advantages demonstrated by 

boys in zig-zag dribbling and target shooting mirror 

findings from studies on throwing velocity and accuracy in 

similar age groups [25], potentially reflecting differences 

in prior experience, upper body strength, or spatial-

perceptual abilities. Conversely, the absence of significant 

gender differences in passing skills suggests that these tests 

may be less influenced by physical characteristics that 

typically differ between genders at this age, making them 

potentially more equitable assessment tools within mixed-

gender physical education contexts [40,50]. 

4.2. Comparison with Previous Studies 

The BHSBT demonstrates several notable advancements 

compared to existing handball assessment instruments 

documented in the literature. When contrasted with the 

handball-specific measurement protocols established by 

Rios et al. [53], the current test battery offers greater 

developmental appropriateness for elementary-aged 

children. While Spasic's reactive agility protocol 

demonstrated strong reliability (ICC = 0.87-0.93), its 

complex movement patterns and cognitive decision-

making requirements exceeded the capabilities of most 

elementary students. The BHSBT addresses this limitation 

by incorporating developmentally calibrated movement 

patterns while maintaining strong reliability coefficients (r 

= 0.84-0.93), demonstrating that age-appropriate 

modifications need not compromise measurement 

precision. 

Compared with the handball agility test validated by 

Hermassi et al. [54], the BHSBT provides a more 

comprehensive assessment framework encompassing 

multiple skill domains rather than focusing exclusively on 

agility performance. Hermassi's protocol, while 

demonstrating good test-retest reliability (r = 0.88), 

addressed only one component of handball performance 

and was validated exclusively with adolescent male players 

(mean age 15.3 years). The current study's inclusion of both 

genders and younger age groups (10-12 years) represents 

an important extension of handball skill assessment to more 

diverse and developmentally earlier populations. 

The International Handball Federation's Handball at 

School (H@S) assessment guidelines (IHF, 2022) [21] 

offer general evaluation frameworks but lack psychometric 

validation within specific cultural contexts. The BHSBT 

addresses this limitation through rigorous validation within 

the Indonesian educational context, providing empirically 

supported measurement protocols calibrated to the specific 

developmental profiles, cultural contexts, and resource 

constraints of Indonesian elementary schools. This 

contextual validation directly addresses the research gap 

identified regarding cross-cultural adaptability of handball 

assessment instruments. 

The combination of process and product assessment 

elements within the BHSBT aligns with recommendations 

from Hulteen et al. [32], whose systematic review 

identified complementary strengths in these assessment 

approaches. Product-oriented measures (like time and 

accuracy scores) typically demonstrate stronger reliability, 

while process-oriented evaluations (like technique quality 

ratings) often show superior construct validity and 

instructional relevance. The BHSBT's integration of both 

approaches, particularly in the dynamic passing and 

moving shooting items, represents a methodological 

advancement over single-dimension assessment protocols 

predominant in the handball literature. 

Gender differences observed in specific BHSBT items 

partially align with findings from previous research on 

motor skill dimorphism. D’Anna et al. [55] documented 

significant gender differences in object control skills but 

not locomotor skills among elementary-aged children, a 

pattern that parallels the current study's findings regarding 

gender differences in shooting but not passing skills. 

Similarly, Comfort et al. [56] identified greater gender 

dimorphism in tasks requiring upper body strength and 

power projection compared to those emphasizing 

coordination and accuracy—a distinction that may explain 

the variable gender differences across BHSBT items. 

4.3. Implications for Physical Education Practice 

The validation of the BHSBT has several significant 

implications for physical education practice in Indonesia, 

particularly within the context of the Merdeka Belajar 

curriculum reform. First, the availability of a 

psychometrically sound handball skill assessment directly 

supports the curriculum's emphasis on evidence-based, 

competency-oriented assessment. Physical educators can 

now implement standardized evaluation procedures for 

handball units, replacing subjective observational 

assessments with empirically validated measurement 

protocols that demonstrate both reliability and validity. 

This advancement aligns with the broader educational 

reform objective of enhancing assessment literacy among 

teachers and fostering data-driven instructional decision-

making. 

The three-factor structure confirmed in this study 

provides a framework for balanced skill development 

within elementary handball instruction. By empirically 

validating the distinctiveness of passing, dribbling, and 

shooting skill domains, the BHSBT encourages 

comprehensive instructional approaches that address all 

three skill categories rather than emphasizing a single 

aspect of performance. This balanced approach aligns with 

contemporary physical literacy frameworks that emphasize 

multidimensional skill development as a foundation for 
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lifelong physical activity participation. Physical educators 

can use the factor structure as a guide for curriculum 

planning, ensuring appropriate allocation of instructional 

time across all fundamental skill domains. 

The integration of both process (technique) and product 

(outcome) assessment components within specific test 

items represents a pedagogically significant advancement 

in physical education assessment. Particularly within the 

dynamic passing and moving shooting items, this dual 

evaluation approach provides teachers with more 

comprehensive information regarding students' skill 

development, identifying not only performance outcomes 

but also underlying movement pattern efficiencies or 

deficiencies. This information can directly inform targeted 

instructional interventions, allowing teachers to address 

specific technique elements that may be limiting 

performance outcomes. 

The established age-related performance norms provide 

valuable reference points for interpreting individual student 

achievement within the developmental context. These 

preliminary normative data enable teachers to evaluate 

whether students are progressing as expected for their age 

group, identifying both advanced performers who may 

benefit from additional challenges and struggling students 

who require remedial intervention. 

The identified gender differences in specific test items 

have important implications for equity-conscious 

instructional practices. The absence of significant gender 

differences in passing skills suggests these activities may 

be particularly suitable for mixed-gender instructional 

groupings, potentially fostering more equitable 

participation opportunities. Conversely, the gender 

differences observed in zig-zag dribbling and target 

shooting may necessitate differentiated instructional 

approaches or modified equipment specifications to ensure 

equitable assessment of these skills. Physical educators 

should consider these gender-based performance patterns 

when designing instruction, practice activities, and 

assessment protocols to avoid inadvertently disadvantaging 

specific student populations. 

The practical feasibility of the BHSBT within typical 

Indonesian school environments addresses a critical 

implementation barrier identified in previous research. 

Many existing assessment protocols require specialized 

equipment, extensive testing time, or multiple trained 

evaluators—resources often limited in Indonesian 

educational settings. The BHSBT's streamlined 

administration protocols, minimal equipment requirements, 

and clear scoring criteria enhance its practicality within 

authentic school contexts. The strong inter-rater reliability 

coefficients (ICC = 0.90-0.95) further support 

implementation feasibility by demonstrating that consistent 

evaluation can be achieved with minimal specialized 

training, making the assessment accessible to general 

physical education teachers rather than requiring handball-

specific expertise. 

The BHSBT's demonstrated sensitivity to developmental 

progression establishes its utility for longitudinal skill 

monitoring throughout the elementary years. Teachers can 

implement the assessment at regular intervals (e.g., 

beginning and end of each academic year) to document 

individual student progress, evaluate instructional 

effectiveness, and identify developmental trajectories that 

may require intervention. This longitudinal application 

directly supports the continuous assessment philosophy 

emphasized in the Merdeka Belajar curriculum framework 

and addresses the identified need for developmentally 

sequenced assessment tools sensitive to incremental 

progression. 

From a broader educational perspective, the BHSBT 

provides a model for contextualized, culturally responsive 

assessment development in physical education. By 

adapting established assessment frameworks to the specific 

needs, capacities, and constraints of Indonesian elementary 

schools, this research demonstrates how pedagogical tools 

can be simultaneously scientifically rigorous and 

contextually relevant. This approach aligns with 

contemporary educational principles emphasizing cultural 

responsiveness and localization within global educational 

frameworks and may serve as a methodological template 

for developing assessments in other sport domains within 

the Indonesian context. 

4.4. Theoretical and Scientific Contributions 

Beyond its practical applications, this validation study 

makes several important theoretical and scientific 

contributions to the fields of motor skill assessment and 

physical education research. First, the clear emergence of a 

three-factor structure corresponding to theoretical skill 

domains provides empirical support for the taxonomic 

organization of handball skills at the elementary level. 

While skill categorization frameworks have been proposed 

in handball coaching literature (European Handball 

Federation), limited empirical verification existed for these 

theoretical constructs, particularly among novice 

performers. The current study's factor analysis results 

substantiate these categorical distinctions and demonstrate 

that even among elementary-aged beginners, these skill 

domains manifest as distinct yet related constructs. 

The integration of culturally responsive validation 

methodology represents an important scientific 

advancement in motor skill assessment research. By 

implementing psychometric validation procedures within a 

non-Western educational context, this study contributes to 

the growing body of cross-cultural research on motor 

development patterns and assessment practices. The 

successful validation of the BHSBT within the Indonesian 

context supports the generalizability of fundamental skill 

constructs across cultural boundaries while simultaneously 

demonstrating the importance of contextual adaptation in 

assessment protocols. This balance between universal skill 

constructs and culturally-specific implementation 

considerations addresses theoretical questions regarding 



 International Journal of Human Movement and Sports Sciences 14(3): 569-587, 2026 581 

 

the cultural universality versus specificity of motor skill 

development patterns [57]. 

The reliability coefficients established across multiple 

indicators contribute to the scientific understanding of 

measurement stability in children's motor performance. 

The strong temporal stability demonstrated by test-retest 

coefficients (r = 0.84-0.93) suggests that despite the 

inherent variability in children's movement patterns, 

fundamental handball skills can be measured with high 

consistency when assessment protocols are appropriately 

designed. These findings challenge assumptions regarding 

the necessity of extensive trials or sophisticated 

measurement technologies to achieve reliable assessment 

of children's motor skills, demonstrating that field-

expedient protocols can provide scientifically defensible 

measurements when carefully developed and validated [58]. 

The developmental progression documented across age 

groups contributes empirical evidence regarding the 

trajectory of handball skill acquisition during middle 

childhood. The consistent pattern of improvement across 

all skills from ages 10 to 12, supports theoretical models of 

middle childhood as a period of significant refinement in 

fundamental and specialized movement patterns [12]. The 

varying magnitude of age-related differences across 

specific skills—with greater developmental effects 

observed in complex, integrated skills like dynamic passing 

(F = 31.68) and moving shooting (F = 29.76)—provides 

empirical support for developmental theories suggesting 

that simple, isolated skills stabilize earlier than complex, 

integrated movement patterns [59]. 

The pattern of gender differences observed across test 

items contributes nuanced data regarding gender 

dimorphism in sport-specific skill development. The 

absence of significant gender differences in passing skills, 

contrasted with male advantages in shooting and dribbling, 

suggests that gender-based performance variations may be 

skill-specific rather than universal across all handball 

domains. These findings add complexity to existing 

research on gender differences in motor performance, 

suggesting that biological factors, socialization experiences, 

and task characteristics may interact in determining 

gender-based performance patterns [60]. This 

understanding has important implications for equity-

focused physical education research and practice. 

Finally, the successful validation of an assessment tool 

combining both process and product evaluation 

components contributes to ongoing theoretical discussions 

regarding optimal approaches to motor skill assessment. 

The demonstrated reliability and validity of this integrated 

approach provide empirical support for assessment models 

that capture both movement quality (technique) and 

performance outcomes, addressing the limitations of 

single-dimension assessment approaches documented in 

previous research [61,62]. This integrated methodology 

advances theoretical frameworks regarding the reciprocal 

relationship between movement pattern development and 

performance outcome achievement [63]. 

4.5. Limitations and Methodological Considerations 

Despite its strong psychometric properties, this study has 

several limitations that warrant consideration when 

interpreting results and applying the BHSBT in various 

contexts. First, the geographical scope was limited to 

schools in Pekanbaru City, potentially constraining 

generalizability to other regions of Indonesia with different 

physical education resources, cultural contexts, or 

environmental conditions. 

The current study employed a cross-sectional design to 

examine age-related performance differences, limiting 

causal inferences regarding developmental progressions. 

While the observed pattern of age-related improvements is 

consistent with developmental expectations, longitudinal 

designs would provide more definitive evidence regarding 

individual developmental trajectories and within-subject 

skill progression patterns. Cross-sectional comparisons 

cannot fully disentangle true developmental effects from 

potential cohort differences in educational experiences or 

prior handball exposure [23,64]. 

Environmental factors represent potential sources of 

measurement variation that were not fully controlled in the 

current study. While testing protocols standardized major 

variables such as equipment specifications, time of day, 

and warm-up procedures, other factors such as court 

surface, ambient temperature, and noise conditions varied 

across testing sites. These environmental variations may 

influence performance outcomes and measurement 

precision, potentially introducing systematic bias into 

cross-site comparisons. More rigorous environmental 

standardization should be implemented in future validation 

studies to minimize these potential confounding factors 

[65]. 

The reliance on trained research assistants rather than 

typical physical education teachers for test administration 

potentially limits ecological validity. While the strong 

inter-rater reliability coefficients (ICC = 0.90-0.95) suggest 

consistent evaluation is achievable, these values were 

obtained with evaluators who received specialized training 

and close supervision. The feasibility of achieving 

comparable reliability coefficients when administered by 

general physical education teachers within authentic 

classroom contexts remains unexplored. Implementation 

studies involving typical teachers would provide more 

ecologically valid evidence regarding the BHSBT's 

practicality and measurement consistency in real-world 

educational settings. 
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The digital video recording used for movement analysis 

and evaluator calibration represents a methodological 

resource that may not be available in typical school 

contexts. While this approach enhanced research rigor by 

allowing detailed analysis and inter-rater verification, it 

exceeds the technological capabilities of many Indonesian 

schools, particularly in non-urban areas. The development 

of assessment protocols that maintain psychometric 

integrity without requiring sophisticated technology 

represents an important direction for future research to 

enhance practical utility within diverse educational 

contexts. 

The current study did not explore potential differences in 

handball skill profiles based on socioeconomic status, 

previous sport experience, or extracurricular 

participation—variables that may significantly influence 

performance outcomes. While stratified random sampling 

ensured representation across socioeconomic strata, 

specific analyses examining the impact of these 

demographic and experiential variables on handball skill 

performance were not conducted. Such analyses would 

provide important insights regarding equity considerations 

and the potential need for differentiated assessment 

approaches for specific student populations [66,67]. 

While the BHSBT incorporates both process and product 

assessment elements, it emphasizes observable movement 

outcomes rather than underlying perceptual-cognitive 

processes such as decision-making, spatial awareness, or 

tactical understanding. These cognitive components 

represent important aspects of handball performance, 

particularly in game contexts, yet remain largely 

unassessed by the current test battery. Future instrument 

development should consider incorporating assessment 

elements that capture these perceptual-cognitive 

dimensions to provide a more comprehensive evaluation of 

handball competence [68,69]. 

Finally, the current study did not establish the predictive 

validity of the BHSBT in relation to actual game 

performance or long-term skill development. While 

construct and content validity were strongly supported, the 

relationship between test performance and authentic game 

competence remains unexplored. This limitation is 

particularly relevant considering that skill assessment in 

isolation may not fully reflect the contextual application of 

skills within dynamic game environments where 

perceptual-cognitive demands are substantially higher 

[70,71]. Correlation studies examining the relationship 

between BHSBT scores and game performance metrics 

would strengthen the instrument's ecological and predictive 

validity. 

4.6. Future Research Directions 

The findings and limitations of the current study suggest 

several promising directions for future research to further 

develop and extend the BHSBT. First, cross-regional 

validation studies should be conducted to establish the 

instrument's psychometric properties across diverse 

geographical and socioeconomic contexts within Indonesia. 

Such multi-site validation would strengthen 

generalizability and potentially identify regional variations 

in performance norms that might necessitate localized 

calibration. This cross-regional validation would address 

the identified limitation regarding geographical scope 

while contributing to a more comprehensive understanding 

of regional variations in motor skill development within the 

Indonesian context. 

Longitudinal studies examining the BHSBT's sensitivity 

to change following instructional interventions would 

substantially enhance its utility as an evaluative tool. By 

establishing the instrument's responsiveness to pedagogical 

interventions, such research would provide empirical 

evidence regarding the minimal detectable change 

thresholds that represent meaningful improvement rather 

than measurement variability. This evidence would 

strengthen the test's application for program evaluation and 

instructional effectiveness assessment—key rationales 

identified for developing the instrument. 

The development and validation of game-based 

assessment components that evaluate skill application 

within authentic play contexts represents an important 

extension of the current test battery. Such assessments 

might incorporate modified game scenarios that 

systematically vary task constraints to evaluate both 

technical skill execution and tactical decision-making 

within contextually relevant environments. This approach 

would address the identified limitation regarding isolated 

skill assessment while aligning with contemporary physical 

literacy frameworks that emphasize contextual skill 

application rather than decontextualized technique 

execution [61,72]. 

Implementation research involving typical physical 

education teachers would provide valuable insights 

regarding the BHSBT's feasibility within authentic 

educational settings. Studies examining factors that 

facilitate or impede successful implementation—such as 

teacher training requirements, time constraints, class size 

influences, and equipment adaptations—would enhance 

the instrument's practical utility while identifying potential 

modifications to improve adoption rates. This 

implementation science perspective would address 

ecological validity limitations while contributing to a 

broader understanding of assessment implementation 

challenges within resource-constrained educational 

environments. 

Correlational studies examining relationships between 

BHSBT performance and other variables of interest—such 

as physical fitness parameters, fundamental movement 

skill proficiency, cognitive abilities, and academic 

achievement—would enhance understanding of handball 

skill development within broader developmental contexts. 

Such research would illuminate potential transfer effects 

between handball skill acquisition and other developmental 

domains, providing empirical support for handball's 
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inclusion within educational curricula [15,73]. 

The development of technology-enhanced assessment 

applications represents a promising direction for enhancing 

the BHSBT's efficiency and precision. Mobile applications 

incorporating automated scoring algorithms, video analysis 

capabilities, and digital performance tracking could 

streamline administration while improving measurement 

consistency. 

Finally, advanced psychometric analyses using modern 

test theory approaches such as Item Response Theory (IRT) 

or Rasch modeling, would provide additional insights 

regarding item functioning and measurement precision 

across the performance spectrum. These sophisticated 

psychometric techniques could identify potential biases in 

item difficulty relative to student ability levels and 

optimize the test battery's sensitivity across diverse skill 

profiles. 

The BHSBT's standardized protocols and established 

reliability coefficients support policy initiatives regarding 

teacher assessment literacy and certification. Current 

professional development policies emphasize assessment 

competency as a core dimension of physical education 

teacher certification, yet provide limited practical 

frameworks for developing these competencies. The 

BHSBT's clear protocols, scoring criteria, and 

implementation guidelines offer a concrete model for 

enhancing assessment literacy through both pre-service 

education and in-service professional development 

programs. 

From a resource allocation perspective, the BHSBT's 

demonstrated feasibility within typical Indonesian school 

environments provides empirical support for policies 

regarding equipment standardization and infrastructure 

requirements. Current physical education infrastructure 

policies often lack empirical grounding regarding 

necessary resources for implementing specific curricular 

components [74]. The BHSBT's validation using standard 

equipment configurations provides evidence-based 

guidelines for minimal resource requirements to support 

handball instruction and assessment within elementary 

schools. 

The age-related performance norms established in this 

study could inform policy development regarding 

developmental expectations and curricular progressions in 

handball instruction. Current curriculum documents 

provide limited specificity regarding age-appropriate skill 

benchmarks or developmental sequences. The empirical 

evidence of systematic skill progression from ages 10 to 12 

could support more nuanced policy guidelines regarding 

grade-specific learning objectives, developmental 

expectations, and appropriate instructional sequencing. 

Finally, the successful development and validation of the 

BHSBT demonstrates the value of collaborative 

partnerships between educational researchers and 

practitioners in creating context-specific assessment tools. 

This collaborative model aligns with policy directives 

encouraging research-practice partnerships to enhance 

educational quality. The BHSBT's development process 

could serve as a template for similar collaborative 

initiatives to develop validated assessment tools for other 

sport domains within the physical education curriculum. 

5. Conclusions 

The Basic Handball Skill Battery Test (BHSBT) 

provides a reliable and valid instrument for evaluating 

elementary students' fundamental handball skills within the 

Indonesian educational context. The test's strong 

psychometric properties, developmental appropriateness, 

and practical feasibility make it a valuable tool for physical 

educators, handball coaches, and researchers working with 

children aged 10-12 years. 

The three-factor structure confirmed through 

exploratory factor analysis supports the theoretical 

framework of handball skill development, encompassing 

passing, dribbling, and shooting domains. The high 

reliability coefficients indicate consistent measurement 

across different testing occasions and evaluators, essential 

for monitoring individual progress and program 

effectiveness. 

By offering a standardized measurement framework, the 

BHSBT contributes to evidence-based instruction and 

evaluation in school physical education programs. It 

addresses a significant gap in the Indonesian context, where 

handball is increasingly incorporated into elementary 

curricula without previously validated assessment tools. 

Future research should extend this validation to broader 

geographical regions, explore the test's sensitivity to 

instructional interventions, and investigate relationships 

between test performance and actual game competence. 

Additionally, the development of digital scoring systems 

and normative data for different age and gender groups 

would enhance the practical utility of the BHSBT in school 

settings. 

The findings of this study have significant implications 

for physical education policy and practice in Indonesia, 

potentially influencing curriculum design, teacher training, 

and student assessment in handball instruction. By 

providing a psychometrically sound measurement tool, this 

research contributes to the broader goal of enhancing 

physical literacy and motor skill development among 

Indonesian elementary school children. 
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