
26 

 JPES 15 (1) (2026) 

 

Journal of Physical Education and Sports 
 

http://journal.unnes.ac.id/sju/index.php/jpes 

 

 

Development of An Assessment Instrument To Analyze Conceptual Abilities 

And Daily Life In PJOK Subject Questions Based On The Rasch Model 

 

 

Muhammad Izzul Afriza1 , Heny Setyawati2 

 
1 Universitas Negeri Semarang, Indonesia; imronnugrohosaputro@students.unnes.ac.id 
2 Universitas Negeri Semarang, Indonesia; henysetyawati@mail.unnes.ac.id 

 

Article Info 

________________ 
History Articles 

Received:  

July 2025 

Accepted:  

July 2025 

Published: 

Maret 2026 

________________ 
Keywords: 

Minimum Competency 

Assessment, Conceptual 

Ability, Daily Life, Rasch 

Model.. 

____________________ 

Abstract
 

___________________________________________________________________ 

This study aims to develop an assessment instrument to analyze conceptual 

understanding and application in everyday life (daily life) in Physical 

Education, Sports, and Health (PJOK) based on the Rasch Model. The 

research method used was Research and Development (R&D), adapting the 

development model from Gall, Gall, and Borg. The research procedure 

included a preliminary study, instrument design, expert validation, small-scale 

trials, large-scale trials, and dissemination of the final product. The developed 

instrument consisted of 16 essay questions that integrated conceptual mastery 

and application in everyday life contexts. Data were analyzed using content 

validity (Aiken's V), reliability (Cronbach's Alpha), and item characteristic 

analysis using the Rasch Model with the assistance of Winsteps software. The 

results showed that the instrument met the criteria for validity and reliability, 

and the items demonstrated a good level of fit. This instrument can be used by 

PJOK teachers as an evaluation tool capable of comprehensively describing 

students' minimum competencies. 
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INTRODUCTION 

 

Explaining Education in Indonesia 

continues to transform in line with changing 

times and societal needs. One strategic policy 

implemented is the elimination of the 

National Examination (UN) and its 

replacement with the National Assessment 

(AN), which consists of three main 

components: the Minimum Competency 

Assessment (AKM), the Character Survey, 

and the Learning Environment Survey. The 

AKM specifically measures students' literacy 

and numeracy skills, reflecting their critical 

thinking capacity and problem-solving 

abilities in everyday life. 

Although the AKM has been widely 

implemented, the implementation of 

assessments measuring minimum 

competencies in Physical Education, Sports, 

and Health (PJOK) remains very limited. 

PJOK not only focuses on physical skills but 

also teaches important concepts related to 

health, physical activity, and the application 

of positive attitudes in everyday life. The 

Independent Curriculum requires students to 

develop critical, creative, collaborative, and 

communicative thinking skills (the 4Cs), 

making it crucial to develop assessment 

instruments that measure not only factual 

knowledge but also conceptual skills and 

their application in real-life contexts. 

A problem identified in the current 

evaluation process is the limited availability 

of instruments that can holistically assess 

students' ability to understand physical 

education (PJOK) concepts and apply them 

in everyday life. Furthermore, existing 

evaluations tend to be normative in nature, 

lacking a scientific approach that can 

guarantee the validity and reliability of the 

instruments. One solution to this challenge is 

to use the Rasch Model in developing 

assessment instruments. The Rasch Model 

offers advantages in analyzing question 

difficulty, item suitability, respondent 

reliability, and detecting bias in items. 

This research aims to develop a Rasch 

Model-based assessment instrument that can 

measure students' conceptual and practical 

application skills in the subject of PJOK. It is 

hoped that the results of this development 

will serve as a reference for PJOK teachers in 

conducting more meaningful evaluations and 

encouraging improvements in the quality of 

learning in accordance with the objectives of 

the Independent Curriculum. 

 

METHODS 

Make This research employed a 

research and development (R&D) method, 

adapting the ten-stage development model of 

Gall, Gall, and Borg (2003). This model was 

chosen because it can produce a product in 

the form of an evaluation instrument that has 

been validated theoretically and empirically. 

The research focused on developing a 

minimum competency assessment 

instrument that measures conceptual and 

daily life skills in Physical Education (PJOK) 

using the Rasch Model approach. 

The research design followed the 

following steps: 

1. Identification of potential and problems 

through observation and interviews with 

elementary school PJOK teachers regarding 

the need for a valid and reliable assessment 

instrument. 

2. Initial data collection, in the form of a 

literature review and data collection related 

to learning outcomes (CP) and learning 

objectives (TP) in PJOK Phase C. 

3. Designing the initial product, in the form 

of a grid, essay questions, and scoring 

guidelines that measure conceptual and daily 

life skills. 

4. Expert validation, involving one 

educational evaluation expert, one physical 

education lecturer, and one certified physical 

education teacher, using a content validation 

instrument. 

5. Product revision based on expert input to 

refine the instrument. 

6. Small-scale pilot testing, conducted with 

52 students from two elementary schools. 
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7. Product revision after the small-scale pilot 

testing based on data analysis. 

8. Large-scale pilot testing, conducted with 

104 students from four elementary schools. 

9. Final revision of the instrument with 

selection of valid and reliable items. 

10. Dissemination of the final product, in the 

form of an assessment instrument and 

guidelines for its use. 

The research subjects consisted of two 

trial groups: (1) a small-scale trial involving 

52 fifth-grade students from two elementary 

schools, and (2) a large-scale trial involving 

104 students from four different elementary 

schools. 

Data collection instruments: 

interviews, expert validation questionnaires, 

and observation sheets. The main assessment 

instrument: 16 essay questions measuring 

conceptual and daily life skills. The scoring 

guidelines were developed based on a rubric. 

Content validity was analyzed using 

Aiken's V formula to assess the 

appropriateness of the content by experts. 

Instrument reliability was calculated using 

the Cronbach's Alpha coefficient. Item 

characteristic analysis was conducted using 

the Rasch Model with Winsteps software to 

determine: 

Person Reliability and Item 

Reliability, Item Fit (MNSQ and ZSTD), 

Item Difficulty (logit), Person Fit, 

Differential Item Functioning (DIF) to detect 

bias based on gender and school location. 

An instrument is declared suitable if it 

meets the criteria for validity, reliability, and 

fit of the Rasch model. 

 

RESULTS AND DISCUSSION 

 

Well Content validation was 

conducted by three validators: an 

educational evaluation expert, a Physical 

Education lecturer, and a certified Physical 

Education teacher. Validity was assessed 

using a 1–5 Likert scale and analyzed using 

Aiken's V. The Aiken's V values for all items 

were within the range of 0.85–0.95, 

indicating that all items met high content 

validity criteria. This indicates that the 

instrument is content-appropriate in 

measuring conceptual and daily life skills in 

Physical Education. 

The instrument's reliability was 

analyzed using Cronbach's Alpha. In a 

small-scale pilot test with 52 students, a 

Cronbach's Alpha value of 0.864 indicated 

excellent reliability. A large-scale pilot test 

with 104 students yielded a Cronbach's 

Alpha of 0.889, also considered high. Thus, 

the instrument has excellent internal 

consistency in measuring student 

competency. 

Item Characteristics Analysis Using 

the Rasch Model Analysis using Winsteps 

software showed the following results: 

• Item Fit: Most items had Outfit Mean 

Square (MNSQ) values in the range of 0.7–

1.3 and ZSTD between -2 and +2. No items 

had MNSQ values outside the 0.5–1.5 range, 

thus all items were deemed fit to the Rasch 

model. 

• Item Difficulty: The distribution of item 

difficulty levels was relatively balanced, with 

logit values ranging from -1.23 to +1.40. 

This indicates that the instrument is capable 

of measuring low to high levels of ability. 

• Person Reliability: The person reliability 

value reached 0.87, indicating consistency in 

measuring ability across students. 

• Item Reliability: The item reliability value 

was 0.93, indicating high stability in 

measuring item characteristics. 

Differential Item Functioning (DIF) 

DIF analysis showed no significant 

differences between student groups based on 

gender or school location. All items had 

probability values above 0.05, so the 

instrument can be categorized as free from 

group bias. 

The results of the study indicate that 

the developed instrument meets the criteria 

for validity and reliability, with good item 

characteristics. This finding aligns with 

research by Sumintono and Widhiarso 

(2015), which stated that the Rasch Model is 
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capable of producing high-quality 

instruments for educational evaluation. 

The use of contextual essay questions 

based on daily life encourages students to 

think critically, relate physical education 

(PJOK) concepts to real life, and enhance 

problem-solving skills. This instrument 

aligns with the policy direction of the 

Independent Curriculum, which demands 

more meaningful assessments with 

measurements oriented toward conceptual 

understanding and higher-order thinking 

skills. 

Therefore, the developed instrument 

can be a solution for PJOK teachers to 

implement more objective and accurate 

assessments that support the comprehensive 

development of students' minimum 

competencies. 

 

Table 1. Cognitive Domain Physical Education 

Test Items in Conceptual and Daily Life Abilities 

 

Based on Table 1, the minimum 

competency assessment instrument, designed 

to measure conceptual and daily life skills, 

was tested to ensure its suitability for the 

desired skills. Content validity and reliability 

testing were conducted by a group of experts. 

The minimum competency assessment 

instrument, specifically designed for fifth-

grade students to measure conceptual and 

daily life skills, was tested for content 

validity by several experts. The content 

validity evaluation involved three experts 

who assessed the appropriateness of the 

material, structure, and language used in the 

instrument. The experts who evaluated the 

conceptual and daily life competency 

assessment instrument in the Physical 

Education (PJOK) questions included 

academics and practitioners. The results of 

the expert evaluation of the instrument were 

then processed using the Aiken V formula 

prepared in Excel format. The data resulting 

from the content validity calculation using 

the Aiken V formula are presented in Table 

2. 

Table 2. Expert Agreement Coefficient 

 
Berdasarkan data pada Tabel 2, 

koefisien kesepakatan antar pakar yang 

diperoleh kemudian dibandingkan dengan 

tabel koefisien validitas. Item versi Aiken 

dianggap valid jika koefisien kesepakatan 

antar melebihi nilai V. Tabel V Aiken 

menunjukkan bahwa nilai V untuk 3 asesor 

dan 3 pilihan skala validitas > 0,80. 

Sebaliknya, koefisien kesepakatan antar 

pakar dianggap tidak valid jika tidak 

mencapai nilai 0,80 dengan probabilitas 

kesalahan 0,04. Uji validitas konstruk 

membuktikan bahwa indikator yang 

dikembangkan secara akurat mengukur 

kemampuan variabel. Kemampuan konsep 

dan kehidupan sehari-hari melibatkan 

pemahaman. Konsep melalui kehidupan 

sehari-hari. Data yang digunakan untuk 

menguji validitas konstruk adalah hasil 

evaluasi kompetensi minimum pada skala 

kecil. 

Analisis dilakukan dengan 

menggunakan perangkat lunak Winsteps. 

Validitas konstruk model Rasch dapat 

diamati melalui Polaritas Item. Nilai 

Korelasi Ukur Titik (Pt. Mea Cort) yang 

positif menunjukkan tidak ada konflik antara 

item yang diukur dan pengujian 

Unidimensionalitas konstruk juga dijelaskan 

pada Tabel 3. 

 

 

Table 3. Unidimensionality Test 

No Cognitive Domain  item 

1 Analyzing daily physical activities 37,50% 6 

2 Explain and implement a healthy lifestyle 50% 8 

3 Explaining the importance of physical fitness for the body 12,50% 2 

 Total  16 

 

Index 

Item 

Indeks 

Aiken’s V 
Description 

Index 

Item 

Indeks 

Aiken’s V 
Description  

1 0,8 Valid 9 0,95 Valid 

2 0,85 Valid 10 0,8 Valid 

3 0,95 Valid 11 0,8 Valid 

4 0,95 Valid 12 0,8 Valid 

5 0,95 Valid 13 0,95 Valid 

6 0,95 Valid 14 0,95 Valid 

7 0,95 Valid 15 0,95 Valid 

8 0,8 Valid 16 0,8 Valid 
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Based on Table 3 above, the raw data 

variance measurement results are 68%. This 

value is not significantly different from the 

expected value of 64.91%. This indicates that 

the 20% unidimensionality requirement is 

met. A unidimensionality value of 40% is 

better, and a unidimensionality value of 60% 

is exceptional (Sumintono & Widhiarso, 

2014). Unexplained variances were 5.7%, 

5.6%, 4.8%, 2.9%, and 2.6%, respectively. 

This indicates that the variance unexplained 

by the instrument should ideally not exceed 

15%, thus categorizing the instrument as 

good. 

The second assumption is the 

assumption of local independence. This 

assumption is automatically proven by the 

evidence of unidimensionality in participant 

response data to a test (Retnawati, 2014). 

The assumption of local independence states 

that there is no correlation between test 

participants' responses to different test items 

(Kurniawan, 2019). In the explanation of 

unidimensionality above, it is proven that the 

test items tested have fulfilled 

unidimensionality so that they also fulfill 

local independence. 

The Rasch model analysis was applied 

to the small-scale data, which consisted of 16 

questions. The item analysis included 

evaluating item difficulty (item measure), 

item fit (item fit), individual abilities (person 

measure), and individual fit (person fit). Item 

Fit assesses whether the items function 

properly for measurement. The criteria used 

to evaluate item fit are outfit mean-square 

(MNSO), z-standard (ZSTD), and point 

measure correlation (Pt. Mean Corr). Items 

that do not meet these three critena are 

considered suboptimal and need to be 

revised or replaced. The results of the Item 

Fit analysis are detailed in Table 4. 

Table 4. Output Item Fit 

 

 

The acceptable MNSQ score is 0.5 ≤ 

MNSQ ≤ 1.5. The acceptable ZSTD score is 

-2.0 < ZSTD < 2.0. The acceptable Pt. 

Measure Corr score is 0.4 < Pt. Measure 

Corr < 0.85 (Sumintono & Widhiarso, 

2015). An item is considered fit or acceptable 

if it meets any of these three criteria. 

The results of the Item Fit analysis 

showed that of the 16 items tested on 28 

students, 10 were accepted, and 6 were 

discarded. The researcher discarded items 9, 

14, 16, 1, 2, and 8 because they were deemed 

misfits. 

The researchers then selected 10 

questions from the 16 that met the criteria to 

be used as instruments in the large-scale trial 

phase. A total of 10 questions were selected 

for testing in the large-scale trial phase. 

In the Item Measure analysis, the 

standard deviation reaches 1.80. If the value 

exceeds 0.0 logits plus the standard 

deviation, then the question is considered 

difficult. If the value falls between 0.0 logits 

plus the standard deviation and 0.0 logits 

minus the standard deviation, then the 

question is categorized as moderate. 

Meanwhile, il the value is less than 0,0 logits 

minus the standard deviation, then the 

question is classified as easy. Details 

regarding the Item Measure results and, the 

classification of difficulty levels can be seen 

in Table 5 

 

 

 

 

 

Table 5. Output Item Measure 

item  Outfit Pt. 

Measure 

Corr 

No 

butir 

Outfit Pt. 

Measure 

Corr 

 MNSQ ZSTD   MNSQ MNSQ  

9 3.30 1.7 -.0.6 4 .81 -.7 .62 

14 3.22 1.6 -.03 3 .74 -.9 .80 

16 3.01 2.9 -.02 7 .75 -.6 .70 

1 1.97 3.0 .41 10 .72 -1.1 .81 

2 1.92 1.7 .11 12 .60 -1.3 .61 

8 1.91 1.5 .00 5 .50 -2.0 .60 

13 1.15 .7 .73 15 .48 -1.9 .68 

11 .95 -.2 .74 6 .48 -1.8 .68 
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Based on Table 4.8, of the 16 

questions tested on 28 students in the small-

scale test, there were 2 questions in the 

difficult category, namely questions number 

9 and 14. A total of 10 questions were in the 

medium difficulty category. The remaining 4 

questions were in the easy category, namely 

questions number 10, 11, and 3. 

The results of the Output Person 

Measure show that the average person logit 

is -0.48 with a standard deviation of 2.44 on 

item point 1. A total of 4 students can 

Output Person Measure shows an average 

person logit of -1.74 and a standard deviation 

of 1.10. A total of 12 students can be 

classified as having a medium level of ability. 

While the remaining 16 students are 

classified as having low ability. 

 

CONCLUSION  

This research produced a valid and 

reliable assessment instrument to measure 

conceptual and practical skills in daily life in 

Physical Education (PJOK) based on the 

Rasch Model. The instrument development 

process, which included expert validation, 

small-scale trials, and large-scale trials, 

demonstrated that all items met the criteria 

for content validity and high reliability, and 

item characteristics consistent with the 

Rasch Model. 

The developed instrument provides an 

accurate picture of student abilities and can 

be used by PJOK teachers as an effective 

diagnostic assessment tool. This instrument 

can help teachers design more targeted 

learning and improve the quality of learning 

outcome evaluations in accordance with the 

requirements of the Independent 

Curriculum. 

It is recommended that teachers and 

education practitioners implement this 

instrument in their learning processes, and 

that future researchers develop similar 

instruments for other subjects and at different 

educational levels to ensure broader and 

more optimal application of minimum 

competency assessment. 
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