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ABSTRACT 

This study focused on creating and validating a dependable tool for assessing discus throw 

performance in secondary school students. The sample comprised 240 students (120 males, 120 

females; aged 15-17) from 12 institutions, selected via stratified random sampling for skill and 

demographic representation. The assessment tool was developed with expert guidance and 

preliminary testing, incorporating five technical components: starting position, starting swing, 

movement across the circle, power position, and release-recovery. Statistical methods included the 

Intraclass Correlation Coefficient (ICC) via a two-way mixed-effects model, Cronbach's alpha for 

internal consistency, test-retest reliability over two weeks, and Standard Error of Measurement 

(SEM) with bootstrapping to establish confidence intervals. The overall reliability of the instrument 

was excellent (ICC=0.89, 95% CI: 0.85-0.93). Notable internal consistency was found (Cronbach's α 

= 0.87), coupled with strong test-retest reliability (r=0.91, p<0.001). Component analysis indicated 

the highest reliability in the power position (ICC=0.92) and the lowest in the initial swing (ICC= 

0.86). A positive correlation existed between experience level and reliability measures (ICCs from 

0.86 to 0.92). Gender analysis revealed comparable reliability for males (ICC=0.88) and females 

(ICC=0.90). The reliability among diverse components and demographics supports its use in both 

formative and summative assessments. 
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1. INTRODUCTION 

Discus throwing, a core discipline within track and field athletics, represents a complex motor 

skill that demands precise technical execution, physical strength, and coordination (Gregor et al., 

1985). The assessment of students' performance in this discipline has historically faced significant 

challenges regarding standardization and reliability (Humphries et al., 2002). The complexity of 

discus throwing technique, involving multiple sequential movements and various biomechanical 

factors, makes objective assessment particularly challenging for physical education teachers (Meron 

& Saint‐Phard, 2017). Current evaluation methods often rely heavily on subjective observations, 

leading to inconsistent scoring across different evaluators and institutions (Mercier & Doolittle, 

2013). This variability in assessment approaches has created substantial challenges in maintaining 

fair and accurate student evaluations, particularly in the context of academic grading and athletic 

talent identification (Petr & Paskus, 2009). 

Key issues in current discus throwing assessment practices include: 1) Lack of standardized 

evaluation criteria: Physical education teachers often rely on informal, subjective assessments that 

lack clearly defined technical components and scoring rubrics (Kobayashi et al., 2016), 2) 

Inconsistent scoring methods across different schools and evaluators: The absence of a unified 

assessment framework leads to significant variability in how discus throwing performance is 

measured and interpreted (Dai et al., 2012), 3) Limited consideration of technical components in 

existing assessment tools: Many existing instruments focus primarily on outcome-based metrics 

rather than evaluating the underlying technical proficiency (Dunbar et al., 1991), 4) Absence of 

validated reliability measures for current evaluation methods: The psychometric properties of discus 

throwing assessment tools have not been systematically examined, limiting their validity and utility 

(Yarmani et al., 2021). 5) Insufficient integration of modern biomechanical understanding in 

assessment criteria: Emerging research on the biomechanics of discus throwing has not been fully 

incorporated into educational assessment practices (Liu & Yu, 2021). 

Robust assessment tools in physical education are crucial beyond just evaluating student 

performance (Trasolini et al., 2022; Alamiri & Ameen, 2023; Meron & Saint‐Phard, 2017; Yu et al., 

2023). These instruments significantly impact: 1) Tracking student progress and skill development, 

2) Evaluating programme effectiveness, 3) Designing physical education curricula, 4) Supporting 

teacher professional development, 5) Setting standards for inter-school competitions, 6) Identifying 

and nurturing athletic talent. 
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Prior research has highlighted the challenges in maintaining consistency in assessing sports 

performance, particularly in technical events like discus throwing (Starck, 2017). However, limited 

investigation has been conducted specifically within the educational context, creating a significant 

knowledge gap in understanding how these assessment tools function in this unique cultural and 

academic setting. The assessment of sports performance in physical education settings has been 

extensively researched and debated. Researchers have emphasised the importance of aligning 

assessment practices with the principles of assessment for learning, underscoring the need for 

authentic, criterion-referenced, and developmentally appropriate evaluation tools (Spinelli, 2007; 

Moura et al., 2020). In the specific context of discus throwing, a growing body of biomechanical 

research has elucidated the critical technical components that contribute to successful performance 

(Alamiri & Ameen, 2023). These include factors such as the initial starting position, preliminary 

swinging movements, power generation during the crossover step, and the release and recovery 

phases (Trasolini et al., 2022). 

The landscape of discus throwing assessment has been marked by diverse yet imperfect 

approaches. Previous research has yielded several assessment instruments, each with notable 

limitations. Biomechanical analysis protocols developed by McKeown et al. (2014) offered 

comprehensive kinematic parameters but required advanced technological equipment that made them 

impractical for standard physical education settings. Subjective rating scales introduced by Marqués-

Bruna & Grimshaw (1998) categorized throwing movements into developmental stages but suffered 

from significant inter-rater variability, with different evaluators often interpreting performance 

inconsistently. Performance outcome-based instruments, such as those proposed by Horst et al. 

(2020), predominantly focused on throw distance and final performance metrics, inadvertently 

neglecting the critical technical components that contribute to effective throwing technique. 

These existing assessment methods revealed fundamental challenges in objectively evaluating 

discus throwing skills. Kobayashi et al. (2012) developed assessment tools for elementary school 

children's overarm throwing, which provided insights into basic movement patterns but lacked the 

complexity required for high school-level technical assessment. The complexity of discus throwing 

technique, involving multiple sequential movements and various biomechanical factors, makes 

objective assessment particularly challenging for physical education teachers (Meron & Saint‐Phard, 

2017). Current evaluation methods often rely heavily on subjective observations, leading to 

inconsistent scoring across different evaluators and institutions (Mercier & Doolittle, 2013). 
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Addressing these limitations, the current study introduces a novel assessment instrument with 

several innovative characteristics. Unlike previous approaches, this tool provides a detailed, multi-

component assessment covering five critical phases: starting position, preliminary swings, movement 

across the circle, power position, and release-recovery. The instrument introduces a precise, criterion-

referenced scoring system with explicit performance indicators for each technical component, 

minimizing subjective interpretation and providing clear guidance for evaluation. Through rigorous 

statistical validation, including Intraclass Correlation Coefficient (ICC), Cronbach's alpha, and test-

retest reliability analysis, the instrument demonstrates robust measurement properties absent in many 

existing tools. 

The new assessment approach offers unique advantages by considering variations across 

gender, grade levels, and prior athletic experience, providing a more nuanced approach to skill 

evaluation. Importantly, the instrument can be implemented with minimal equipment, making it 

accessible for standard physical education environments. This comprehensive method addresses the 

critical need for a standardized, reliable, and practical assessment tool that can accurately capture the 

technical intricacies of discus throwing performance among high school students. 

Prior studies have conducted comprehensive biomechanical analyses of discus throwing, 

identifying key performance variables and their relationship to overall achievement (Young, 2009; 

Alamiri & Ameen, 2023). The researchers found that individual throwing characteristics could be 

identified across different throwing disciplines, suggesting the potential for developing assessment 

tools that capture the unique movement patterns of each athlete (Marqués‐Bruna & Grimshaw, 1998; 

Kobayashi et al., 2012; Thomas et al., 2013; Angell et al., 2018). Similarly, Abdulkareem's research 

on biomechanical variables in discus throwing highlighted the importance of factors such as 

explosive force, rapid strength, and integrated muscle activation in achieving optimal performance 

(Alhumaid & Atta, 2022; Trasolini et al., 2022). 

This study aims to address these challenges by developing and validating a comprehensive 

test instrument for evaluating discus throwing learning outcomes. 

2. METHODS 

2.1. Participants 

The study employed a stratified random sampling method to ensure representative and 

comprehensive coverage of the high school student population in Riau Province. This approach was 
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carefully designed to minimize selection bias and maximize the generalizability of the research 

findings. 

Table 1. Detailed sampling methodology breakdown 

Sampling Stage Criteria Description Rationale 

Population 

Identification 

Total High 
Schools 

86 schools in Riau Province Comprehensive regional 
coverage 

Geographic 

Distribution 

Urban (60%), Suburban (30%), 

Rural (10%) 

Ensures representative sampling 

across different school 

environments 

Inclusion Criteria Active physical education 

programs 

Ensures relevant sample for 

research objectives 

Facility 

Requirements 

Functional track and field 

facilities 

Guarantees basic infrastructure 

for discus throwing assessment 

Stratification 

Variables 

Location Urban, Suburban, Rural Captures geographic diversity 

School Size Small (<500 students), Medium 

(500-1000 students), Large 
(>1000 students) 

Accounts for institutional 

variations 

Grade Levels 10th, 11th, 12th grades Ensures developmental stage 

representation 

Random 

Selection Process 

Initial School Pool 24 schools meeting inclusion 
criteria 

Provides initial diverse sample 

Selection Method Systematic random sampling Minimizes selection bias 

School Selection 12 schools selected Balanced and manageable 
sample size 

Participant 

Selection 

Total Participants 240 students Statistically robust sample size 

Per School 20 students randomly selected Consistent sampling across 

institutions 
Gender Balance 50% male, 50% female Eliminates gender bias 

Grade Distribution 33.3% from each grade level Ensures developmental stage 

representation 

Experience 

Stratification 

Athletic 
Experience 

Categories 

No experience, 1-2 years, >2 
years 

Captures skill level variations 

Statistical 

Validation 

Power Analysis 
Software 

G*Power Scientifically rigorous sample 
determination 

Effect Size Medium (f = 0.25) Appropriate for motor skill 

research 

Statistical Power 0.80 Robust statistical confidence 

Significance Level α = 0.05 Standard scientific threshold 

Sampling 

Precision 

Minimum 

Required Sample 

204 students Theoretical minimum 

Actual Sample 240 students Additional statistical robustness 
Note. Total Potential Population (86 high schools); Selected Schools (12 schools); Total Participants (240 students); 

Sampling Method (Stratified Random Sampling); Confidence Level (95%); Margin of Error (±5%) 

The representativeness of this study's sample is rooted in a comprehensive approach to 

capturing the diversity of high school students in Riau Province, Indonesia. By employing a stratified 

random sampling method, the research design systematically addressed potential sources of sampling 
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bias and ensured a robust representation of the target population. The careful selection process 

considered multiple demographic dimensions, including geographic variation, school characteristics, 

and individual student attributes. Urban, suburban, and rural schools were proportionally represented, 

reflecting the broader educational landscape of the region. The sample's balanced distribution across 

grade levels (10th, 11th, and 12th) and gender ensures a comprehensive view of discus throwing 

performance during critical stages of adolescent physical development. Moreover, the inclusion of 

students with varying levels of athletic experience from those with no prior sports participation to 

those with more than two years of experience provides a nuanced perspective on skill acquisition and 

performance potential. This methodological approach goes beyond simple random selection, creating 

a stratified sample that captures the complex heterogeneity of high school student populations. The 

statistical power of the sample, validated through rigorous power analysis, further enhances the 

reliability and generalizability of the research findings, allowing for meaningful insights into discus 

throwing performance assessment across diverse student groups. 

The sample of 240 students from 12 different high schools across Riau Province provides a 

robust representation of the target population, allowing for meaningful statistical analysis and 

generalizability of findings in discus throwing performance assessment. 

All participants and their guardians provided written informed consent, and the study was 

approved by the relevant educational authorities 

2.2. Procedure 

The test instrument was developed through a three-phase process: 1) Initial instrument design 

based on expert consultation and literature review, 2) Pilot testing with 30 students, 3) 

Implementation and reliability testing with the full participant group. 

Table 2. Assessment components and scoring criteria for discus throwing test instrument 

Component Key Elements Score Range Performance Indicators 
Starting Position 

and Grip 
- Grip technique 0-20 18-20: Excellent grip and stance 

- Finger placement 15-17: Good control with minor 

adjustments needed 
- Stance width 12-14: Adequate but inconsistent 

- Body alignment 0-11: Poor technique requiring major 

corrections 
Preliminary Swings - Swing rhythm 0-20 18-20: Smooth, controlled movements 

 - Balance maintenance  15-17: Good rhythm with slight 
inconsistencies 

 - Arm position 12-14: Moderate control and 

coordination 
 - Upper body rotation 0-11: Uncontrolled or ineffective 
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movements 
Movement Across 

the Circle 
- Pivot technique 0-20 18-20: Fluid movement with perfect 

form 
- Speed progression 15-17: Good movement with minor 

balance issues 
- Balance control 12-14: Adequate progression with some 

technical flaws 
- Foot placement 0-11: Poor movement pattern and 

control 
Power Position 
and Delivery 

- Hip-shoulder separation 0-25 22-25: Excellent power generation and 

timing 
- Weight transfer 18-21: Good power position with minor 

timing issues 
- Block position 14-17: Adequate power but inconsistent 

delivery 
- Acceleration path 0-13: Poor power position and 

ineffective delivery 
Release and 
Recovery 

- Release angle 0-15 13-15: Perfect release and balanced 

recovery 
- Follow-through 10-12: Good release with slight balance 

issues 
- Balance maintenance 7-9: Adequate release but poor recovery 

- Recovery position 0-6: Poor release angle and unstable 
recovery 

Note. Testing Protocol: 1) Each student performs three throws with 3-minute rest periods between attempts, 2) Three 

certified physical education teachers evaluate independently, 3) Final score calculated as average of three evaluators' 

scores, 4) Video recording used for verification and analysis, 5) Standard discus weight: 1.5kg for males, 1kg for 

females, 6) Testing conducted in outdoor facilities during morning hours (8:00-11:00 AM), 7) Weather conditions 

recorded for each testing session. 

2.3. Statistical Analyses 

The reliability of the test instrument was assessed through a multi-method statistical analysis. 

Inter-rater reliability was measured using the Intraclass Correlation Coefficient (ICC) with a two-way 

mixed-effects model and absolute agreement. This method effectively evaluated rater agreement, 

considering systematic and random errors. ICC calculations were performed for each assessment 

component and overall scores to elucidate reliability in throwing technique. Internal consistency was 

analyzed via Cronbach's alpha, verifying the homogeneity of test items measuring discus throwing 

proficiency. Confidence intervals for ICC and Cronbach's alpha were obtained using bootstrapping 

with 1000 iterations to ensure robustness. Temporal stability was evaluated through test-retest 

reliability using Pearson's correlation coefficient. A randomly selected subset of 60 participants was 

retested after two weeks to control for learning effects and changes in throwing ability. This interval 

was strategically chosen to uphold participant engagement and minimize bias. The Standard Error of 

Measurement (SEM) was also calculated to assess individual score precision and confidence 

intervals. 
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Additional analyses involved assessment of systematic biases with Bland-Altman plots and 

demographic influences through stratified reliability analyses. A significance threshold of p < 0.05 

was established, and all analyses were executed using SPSS version 26.0 (IBM Corp., Armonk, NY). 

Non-parametric alternatives were prepared for potential statistical assumption violations, but were 

unnecessary due to confirmed normal data distribution from Shapiro-Wilk tests (p > 0.05) and Q-Q 

plot assessments. 

3. RESULTS 

The analysis revealed strong reliability indicators for the developed instrument across 

multiple statistical measures. The detailed findings are presented in the following tables and 

accompanying interpretations. 

Table 3. Overall reliability measures of the discus throwing test instrument 

Reliability Measure Value 95% CI Interpretation 

Inter-rater Reliability (ICC) 0.89 0.85 - 0.93 Excellent 

Internal Consistency (α) 0.87 0.84 - 0.90 High 

Test-retest Reliability (r) 0.91 0.88 - 0.94 Excellent 

SEM (points) 1.8 1.5 - 2.1 Good Precision 

 

The developed standardized assessment instrument for discus throwing demonstrated strong 

psychometric properties across multiple reliability measures (Table 3). The inter-rater reliability, 

assessed using intraclass correlation coefficient (ICC), yielded a value of 0.89 (95% CI: 0.85-0.93), 

indicating excellent agreement between different evaluators when assessing the same discus throwing 

performance. This suggests that the assessment criteria and scoring rubric provided clear and 

consistent guidelines that minimized subjective interpretation among raters. 

Internal consistency of the instrument was measured using Cronbach's alpha (α), resulting in a 

value of 0.87 (95% CI: 0.84-0.90). This high internal consistency indicates that the various 

components of the assessment tool measured related aspects of discus throwing technique in a 

cohesive manner, suggesting that the instrument effectively captures a unified construct of discus 

throwing performance. 

The test-retest reliability coefficient (r) was 0.91 (95% CI: 0.88-0.94), demonstrating 

excellent stability of measurements over time. This indicates that the assessment instrument produces 
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consistent results when administered to the same participants on different occasions, confirming its 

reliability for tracking progress and performance changes in high school discus throwers. 

Additionally, the Standard Error of Measurement (SEM) was 1.8 points (95% CI: 1.5-2.1), 

representing good precision in the instrument's measurements. This relatively low SEM value 

suggests minimal random variation in the assessment scores, further supporting the instrument's 

reliability for practical application in educational and training contexts. 

Collectively, these reliability measures provide strong evidence for the psychometric 

soundness of the developed discus throwing assessment instrument, addressing the previously 

identified limitations in existing evaluation methods for high school athletes. 

Table 4. Component-specific inter-rater reliability analysis 

Assessment Component ICC 95% CI SEM Interpretation 

Starting Position 0.88 0.84 - 0.92 1.2 Excellent 

Preliminary Swings 0.86 0.82 - 0.90 1.4 Excellent 

Movement Across Circle 0.90 0.87 - 0.93 1.1 Excellent 

Power Position 0.92 0.89 - 0.95 1.3 Excellent 

Release and Recovery 0.87 0.83 - 0.91 1.0 Excellent 

 

 

Figure 1. Inter-rater reliability (ICC) by assessment component 

Table 4 and Figure 1 details the inter-rater reliability analysis for the discus throwing 

assessment tool created in this study, revealing excellent reliability coefficients across all five 

technical components based on Cicchetti's (1994) guidelines. The Power Position component 

received the highest reliability (ICC = 0.92, 95% CI [0.89-0.95], SEM = 1.3), indicating strong 



Henjilito et al.  

SPORT TK. Year 2026. Volume 15. Article 23.                                                                                                                  10 

consistency among raters regarding this crucial phase, highlighting its importance for optimal 

performance. The narrow confidence interval signifies high precision in this reliability estimate, 

underscoring the validity of assessment criteria for this component. Movement Across Circle 

displayed a strong reliability coefficient (ICC = 0.90, 95% CI [0.87-0.93], SEM = 1.1), reflecting 

significant inter-rater agreement during the evaluation of athletes' movements in the throwing circle, 

with a low SEM indicating minimal error. Starting Position achieved excellent reliability (ICC = 

0.88, 95% CI [0.84-0.92], SEM = 1.2), illustrating consistent evaluations of athletes' preparatory 

stances, which are crucial for the subsequent throwing sequence. Release and Recovery showed a 

slightly lower ICC (0.87, 95% CI [0.83-0.91]) but the lowest SEM (1.0), suggesting minimal 

measurement error despite slightly more variability in raters' scores, likely due to the clear 

observability of these mechanics. Preliminary Swings had the lowest reliability (ICC = 0.86, 95% CI 

[0.82-0.90], SEM = 1.4), with a higher SEM indicating increased variability, possibly due to the 

dynamic nature of this component and the challenges in standardizing its assessment. The 

consistently high ICC values (0.86 to 0.92) surpass the recommended minimum of 0.80 for reliable 

assessment in throwing events, suggesting that the instrument offers a stable framework for 

evaluating discus throwing techniques and addressing limitations in current scoring methods. 

Table 5. Subgroup analysis of reliability measures 

Subgroup ICC α Test-retest (r) SEM 

Gender     

- Male 0.88 0.86 0.90 1.9 

- Female 0.90 0.88 0.92 1.7 

Grade Level     

- Grade 10 0.87 0.85 0.89 2.0 

- Grade 11 0.89 0.87 0.91 1.8 

- Grade 12 0.90 0.89 0.93 1.6 

Experience Level     

- None 0.86 0.84 0.88 2.1 

- 1-2 years 0.89 0.87 0.91 1.8 

- >2 years 0.92 0.90 0.94 1.5 
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Figure 2. Reliability measure by subgroup and experience level impact on reliability and 

performance 

Table 5 and figure 2 presents the reliability coefficients across different subgroups within our 

sample of high school students. Analysis of these data reveals several notable patterns in the 

psychometric properties of our standardized discus throwing assessment instrument. 

In terms of gender differences, both male and female subgroups demonstrated excellent 

reliability, with females showing slightly higher consistency across all reliability metrics (ICC = 

0.90, α = 0.88, test-retest r = 0.92) compared to males (ICC = 0.88, α = 0.86, test-retest r = 0.90). The 

standard error of measurement (SEM) was correspondingly lower for females (1.7) than males (1.9), 

indicating marginally higher precision in measurements among female participants. 

When examining reliability by grade level, a clear progressive pattern emerged. Reliability 

coefficients systematically increased from Grade 10 (ICC = 0.87, α = 0.85, test-retest r = 0.89) 

through Grade 11 (ICC = 0.89, α = 0.87, test-retest r = 0.91) to Grade 12 (ICC = 0.90, α = 0.89, test-

retest r = 0.93). This trend was mirrored in the decreasing SEM values across grade levels (Grade 10: 

2.0, Grade 11: 1.8, Grade 12: 1.6), suggesting that the instrument produces more consistent and 

precise measurements with older students. 

The most pronounced differences in reliability measures were observed across experience 

levels. Students with no prior discus throwing experience showed good but lower reliability (ICC = 

0.86, α = 0.84, test-retest r = 0.88, SEM = 2.1) compared to those with 1-2 years of experience (ICC 
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= 0.89, α = 0.87, test-retest r = 0.91, SEM = 1.8). Students with more than 2 years of experience 

demonstrated the highest reliability across all metrics (ICC = 0.92, α = 0.90, test-retest r = 0.94) and 

the lowest measurement error (SEM = 1.5). 

Overall, these subgroup analyses indicate that while our assessment instrument maintains 

strong reliability across all demographic and experience categories (all ICC values ≥ 0.86), the 

instrument performs optimally with more experienced athletes, senior students, and female 

participants. These findings suggest that factors such as movement consistency, technical 

proficiency, and developmental maturity may influence the reliability of performance assessments in 

discus throwing among high school athletes. 

4. DISCUSSION  

The journey to develop and validate a reliable assessment instrument for discus throwing has 

revealed fascinating insights into both the technical aspects of athletic evaluation and the broader 

implications for physical education. Our findings paint a compelling picture of how structured 

assessment tools can bridge the gap between subjective observation and objective measurement in 

sports performance. The remarkable inter-rater reliability (ICC = 0.89) achieved by our instrument 

suggests a breakthrough in standardizing what has traditionally been a challenging area of 

assessment. This achievement becomes particularly meaningful when we consider the complex, 

dynamic nature of discus throwing – a sport where the subtleties of technique can be as crucial as the 

final distance achieved (Horst et al., 2020; Chen et al., 2021). As we delved deeper into the 

component-specific analysis, an interesting pattern emerged. The power position component, 

achieving the highest reliability (ICC = 0.92), demonstrated how clear biomechanical markers can 

lead to consistent evaluation even across different raters. This finding challenges the traditional 

notion that dynamic sport movements are inherently difficult to assess reliably (McKeown et al., 

2014). The success in evaluating this critical phase of the throw suggests that when provided with 

well-defined criteria and proper training, evaluators can achieve remarkable consistency in their 

assessments. Conversely, the slightly lower reliability in preliminary swings (ICC = 0.86) reveals the 

ongoing challenge of evaluating more fluid, preparatory movements, pointing to areas where further 

refinement in assessment criteria might be beneficial. 

Perhaps one of the most intriguing aspects of our findings lies in the demographic patterns 

that emerged from the data. The subtle but consistent difference in reliability between male and 

female participants (ICC = 0.90 vs 0.88) opens up important questions about gender-specific 
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considerations in sports assessment. This pattern, while small in magnitude, suggests that our 

understanding of technical execution and its evaluation might benefit from a more nuanced, gender-

aware approach (Gromeier et al., 2017; Sørensen et al., 2022). Similarly, the clear progression in 

reliability scores across grade levels tells a story of how motor skill development and assessment 

reliability might be more intertwined than previously thought (Hulteen et al., 2020; Hoeboer et al., 

2018). 

The experience-level analysis revealed what might be our most significant insight into the 

relationship between skill development and assessment reliability (Cameron et al., 2016). As 

participants' experience increased, we observed not only higher reliability scores but also a consistent 

decrease in measurement error (Yang et al., 2015; Dunbar et al., 1991). This pattern suggests a 

symbiotic relationship between skill mastery and assessment accuracy – as movements become more 

refined and consistent, they also become more reliably measurable (Osborne & Gordon, 1972). This 

insight has profound implications for how we might approach both teaching and assessment in 

physical education. 

Looking toward practical applications, our findings suggest that reliable assessment in 

physical education need not be a matter of subjective judgment or overly complex measurement 

systems (Hay, 2006; Starck, 2017). The success of our instrument in achieving high reliability with 

minimal equipment requirements demonstrates that well-designed assessment tools can be both 

sophisticated in their approach and practical in their implementation. The ability to complete 

comprehensive evaluations within a standard class period while maintaining high reliability suggests 

that quality assessment need not come at the cost of instructional time(Pellegrino & Quellmalz, 

2010). Support for sequential skill acquisition models, where more fundamental movement patterns 

(power position) demonstrate higher reliability than more complex, preparatory movements 

(preliminary swings) (Rodríguez-Perea et al., 2019; Enokibori & Mase, 2013).  

Demonstration of multi-component reliability analysis, addressing calls for more 

comprehensive approaches to assessment validity (Hulteen et al., 2020). Empirical support for the 

benefits of standardized assessment instruments in physical education, overcoming challenges of 

subjective evaluation (Starck, 2017). Insights into demographic considerations in sports performance 

assessment, expanding theoretical perspectives on fairness and equity (Moura et al., 2020). Support 

for criterion-referenced assessment in PE, moving beyond norm-referenced approaches. Integration 

of quantitative and qualitative measures, responding to demands for mixed-method assessment 

frameworks (Wilkie et al., 2023). 



Henjilito et al.  

SPORT TK. Year 2026. Volume 15. Article 23.                                                                                                                  14 

Evidence-based assessment methodology that can inform teacher training and professional 

development in physical education (Hay, 2006). Opportunity to strengthen alignment between 

curriculum, instruction, and assessment in PE, a key tenet of effective educational practice (Tsuda et 

al., 2019). Standardization of performance evaluation, enabling meaningful comparison and 

benchmarking across settings (Zhu et al., 2011). Support for competency-based education models in 

physical education, emphasizing mastery over time-based progression (Humphries et al., 2002). 

These comprehensive findings not only validate the reliability of the developed instrument but also 

provide valuable insights into the broader context of physical education assessment and skill 

development evaluation. 

5. CONCLUSIONS 

This study successfully developed and validated a reliable assessment instrument for discus 

throwing performance among Indonesian high school students. The instrument demonstrated strong 

overall inter-rater reliability, with particularly high consistency for the critical Power Position 

component. These findings indicate that the assessment tool can serve as a practical and efficient 

means of comprehensively evaluating discus throwing technique, with the potential to significantly 

enhance skill development, performance tracking, and evidence-based instruction within physical 

education curricula. The robust reliability of the instrument, especially in assessing the pivotal Power 

Position, suggests that it can provide educators with an objective, standardised framework to assess 

and guide students' technical proficiency in this complex athletic skill. This, in turn, could enable 

more targeted, data-driven approaches to teaching and learning, ultimately supporting the holistic 

development of discus throwing competency among Indonesian high school students. 
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