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 This research was conducted to design the physics test instrument based on local wisdom “Gasing” 

used in measuring the cognitive skill of the 11th-grade senior high school students and to analyze 

the content validity. The question format of the test is two-tier multiple-choice. The first tier consists 

of 5 answer choices and the second tier consists of 5 choices of answer reasons. A methodological 

study was conducted to examine the content validity of the physics test instrument through a two-

step process (design and judgment). The design stage was conducted through five-steps, including 

determining the objectives, selecting the appropriate item format, preparing the table of 

specifications, writing the test items, and editing the test items. At the expert’s judgment stage was to 

analyze the content validity obtained from the assessment of six validators (3 lecturers and 3 physics 

teachers) using the Aiken’s formula. Based on the results of the research showed that the highest 

content validity value was one and the content validity index of 32 items was above 0.78. Thus, the 

physics test instrument based on local wisdom “Gasing” that developed was valid and feasible in 

terms of the validity of its contents. 
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INTRODUCTION 

Today, the values of local wisdom are increasingly eroded by the times (Chartok, 2010). One effort 

made by some researchers to instill and strengthen the values of local wisdom is to apply it in physics 

learning activities in schools (Vlachopoulos & Makri, 2017; Guney & Seker, 2012; Suastra & Yasmini, 2013; 

Musanna, 2011). In addition, learning of physics based on local wisdom also aims to increase the value of 

meaningfulness of physics learning to students (Guney & Seker, 2012). The meaningfulness is obtained when 

the learning is had relevance to everyday life according to student residence area (Wagiran, 2011). Therefore, 

the local wisdom values in a region should be considered in designing the physics learning activities to 

realize meaningful physics learning. 

Local wisdom can be understood as a local cultural value that can regulate the life of society wisely 

(Mungmachon, 2012). Implementation of education by raising local wisdom can stimulate the student’s 

senses to apply science, especially physics into the culture owned by the environment where they live 

(Bowker & Tearle, 2007). The local wisdom applied in the study of physics must have characteristics 

corresponding to the material of physics being taught (Suastra & Yasmini, 2013). The suitability of these 

characteristics makes the goal of physics learning achievable. 

The application of local wisdom in the study of physics has a diverse form of delivery. The form of 

delivery can be through games, simulations, fieldwork, and projects (Mungmachon, 2012). One form of 

learning that can create a fun learning atmosphere is through the game (Verpoorten, Westera, & Specht, 

2012). This is further supported by the abundance of traditional games that exist in Indonesia (Cahyono, 

2011). For example are game “Gasing”, “tarik tambang”, “yoyo”, “ketapel”, etc. The traditional games have 

a positive impact on the child’s progress. The impact can be the increase of creativity and imagination, 

increased interaction between players, and embedded noble values and certain moral messages (Cahyono, 

2011). By looking at the urgency and the positive impact that is given, we as academics, researchers, and 

practitioners are required to foster existing cultural values by applying them in physics learning so that 

physics learning is meaningful and enjoyable. 
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Situation of the Problem 

One alternative solution is the development of learning models based on local wisdom through games 

conducted by Fahmi. The learning was done by utilizing the school environment (Fahmi, 2017). The 

advantages offered from this model are able to present real-world context in physics learning (Eick, 2012), 

develop the skills to discover and interpret what is learned (Popov & Tevel, 2007), provides a fun learning 

variation (Kenney, Militana, & Donohue, 2003), and many other advantages. With so many advantages 

offered, it should be investigated further related problems in the implementation of learning models based 

on local wisdom through the game in physics learning so that the benefits offered really obtained. 

Based on the research that has been done by Fahmi, there are various problems related to the 

application of learning models based on local wisdom through games as well as the application of other 

games in physics learning. A common problem is the lack of attention to the appropriateness of the test 

instruments used (Etkina, Heuvelen, Brahmia, Brookes, Gentile, Murthy, Rosengrant, & Warren, 2006). This 

is often the case in the development of a learning model in which no measures for the development of the 

test instruments used.  

Student’s cognitive skills should be measured by measuring instruments that are appropriate to the 

learning process (Sudjana, 2013; Mitana, Muwagga, & Ssempala, 2019). Based on the literature review of the 

research conducted by Fahmi, it is found that the test instrument of cognitive skills used is not in accordance 

with the learning process that has been done. That is, the learning process applied based on local wisdom 

through the game, but the test instrument used is not based on local wisdom through the game. The 

suitability of the model with the test instrument used will make the physics cognitive skills can really be 

measured clearly and got feedback. This feedback will be used to further develop the physics cognitive skills 

better in learning. Therefore, a feasible test instrument of physics cognitive skills should be developed. 

Aim of the Study 

Based on the explanations that have been described before, we can know the various problems and 

solutions that exist. In order to produce a feasible test instrument, it is necessary to apply the principles of 

instrument development by analyzing the content validity. Since content validity is also a prerequisite for 

other validity, it must receive the highest priority during instrument development (Waltz, Strickland, & 

Lenz, 2010). Therefore, evidence of validity must be obtained in the development of the test instrument to 

measure physics cognitive skills based on local wisdom. 

 

METHOD 

The methodology in this study is part of a larger study conducted through an instrument development 

model developed by Oriondo and Antonio (1985). The model was shown in Figure 1. 

 

 

 

 

 

 

 

 

  

Figure 1. Research Methodology 
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In accordance with the purpose of research, then in this study is limited to two stages are the design of 

the instrument and analysis of content validity. The purpose of first stage is to produce a test design. The test 

is used to measure the physics cognitive skills of 11th grade senior high school students with ages 16 to 17 

years. The physics subject being tested is the equilibrium and dynamics of rotation. At this stage there are 

four steps. The first step is the determination of the objectives, which are related to the physics matter to be 

tested. The second step is selecting the appropriate item format, where the test developed is based on 

modern test theory (Item Response Theory, IRT). The third step is preparing the table of specifications, in 

which the table of test is constructed by taking into account the basic competencies and indicators physics 

matter. Based on the table of specification that has been made the next step is to write a test script.  

After the test is complete, experts will evaluate it. This second stage is conducted to determine the value 

of content validity of physics test based on local wisdom. The content validity process is assessed by six 

experts. The selected validators are three expert lecturers from Yogyakarta State University (physics, 

assessment and evaluation, and physics education), while three others are from high school physics teacher 

in Kebumen, Indonesia. The results of the expert judgement were analyzed using Aiken's V formula to find 

out the content validity of the physics test. 

Material 

Data collection instruments used in this study were assessment questionnaires of the test instruments. 

The product validation questionnaire was given to the matter experts of physics, measurement and 

evaluation, physics education and physics teachers or practitioners. The experts assess the test instruments 

from aspects of substance, construction, and language. The value of the content validity is obtained based on 

expert judgment. For the purposes of this study, a number of   experts were asked to assess the developed 

test instruments. In order to have sufficient control over the scoring differences, the minimum recommended 

number of experts is five. However, the likelihood of an agreement will decrease if the number of experts is 

more than ten (Lynn, 1986; Wynd, Schmidt, & Schaefer, 2003; Yaghmale, 2003). The assessment is given 

qualitatively by each expert then converted to a quantitative score with a score range of 1 to 4. The 

assessment questionnaire of test instruments is presented in Table 1. 

 

Table 1. Assessment Questionnaires of the Test Instruments 

Aspect indicator 
No. Items 

1 2 … 32 

Substance 

The test instrument developed was able to measure cognitive skills in 
accordance with the basic competencies that students must master. 

    

Items developed in accordance with learning indicators.     

Items developed in accordance with cognitive skills.     
Problems, pictures, tables presented according to the needs of the items.     

Construction 

The instructions for the questions developed are clear.     
Item rating rubrics are clear.     

Formulation of short sentences.     

Language 

The items are arranged in good and correct sentences.     
Items use communicative sentences.     

The sentence item is easy to understand.     
The use of language in items does not contain a double meaning.     

*Total Score      

* Description of the total score: 

4 = if more than 75% of the items are appropriate 

3 = if more than 50%-75% of the items are appropriate 

2 = if more than 25%-50% of the items are appropriate 

1 = if less than 25% of the items match the criteria 

Data Analyses 
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Content validity analysis using formulas developed by Aiken. The formula for calculating Aiken's V 

index is as follows. 

  
∑ 

( (   ))
  ………… (1) 

 
Where   is the Aiken's V index, ∑  is the number   of   rater with       ,   is the score given by the 

expert,    is the lowest scoring score, and   is the highest scoring score. The valid criterion of an instrument is 

obtained by comparing Aiken's V index of experts with the table of validity coefficients (Aiken, 1985). For 

example, if the number of raters is six persons with four assessment categories, the minimum Aiken's V 

index to be obtained is 0.78. 
 

FINDINGS  

The specification table of physics test based on local wisdom is based on the Basic Competencies used 

in Curriculum 2013 Indonesia. The following Table 2 presents the developed test specification. 

 

Table 2. Test Specifications 

Basic Competencies Indicators Taxonomy Bloom 
Item 

Number 

Applying the concept 
of torque, moment of 
inertia, emphasis, and 
angular momentum 
on rigid bodies (static 
and dynamic) in life 
daily. 

Applying the force moment equation to solve the 
problem of rotational dynamics 

C3 1 

C3 2 

C3 3 

Applying the moment equations of inertia of an 
object to solve the problem of rotational dynamics 

C3 4 

C3 5 

C5 6 

Analyzing the moment-force relationship formulation 
with angular acceleration to solve the problem of 
rotational dynamics 

C4 7 

C5 8 

C5 9 

Calculating the angular momentum of a moving 
object circular 

C4 10 

C4 11 

C3 12 

Analyzing the scale of physics related to the concept 
of rotational dynamics in rotating objects 

C4 13 

C6 14 

C4 15 
Applying the law of conservation of angular 
momentum in solving quantitative physics problems 

C5 16 

C4 17 

C5 18 

Formulating the kinetic equation of rotation to solve 
the problem of the motion of the object 

C4 19 

C6 20 

C4 21 

Determining the conditions necessary to balance 
objects. 

C3 22 

C4 23 

Formulating the condition of the balance of objects in 
solving physics problems 

C3 24 

C3 25 

C3 26 

Explaining the emphasis. C3 27 

C3 28 

Determining the coordinates of the gravity of an 
object. 

C4 29 

C3 30 

Categorizing the type of balance C3 31 

C3 32 

 

The question form of the test is a two-tier multiple-choice questions. The form is a modification of 

multiple choice with two-tier answer alternative, consisting of first tier (containing five answer choices) and 
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the second tier (five reasons for answer). The following is an example of a question for an indicator 

formulating balance requirements in solving physics problems (item to 24). 

Question: 

In Figures 2 and 3, a “Gasing” with a mass of 0.2 kg with a lower axis is between the tiles, so the 

“Gasing” does not shift to the right and left but the “Gasing” can still spin like the picture below. 

The value of F2 in order that 

the “Gasing” is not spinning 

is . . . . 

A. 
 

 
  

B. 
 

 
  

C. 
 

 
  

D. 
 

 
  

E. 
 

 
  

 

 

 

 

 

 

Reason: 

A. In accordance with Newton's 2nd Law of translation      

B. In accordance with Newton's 2nd Law of rotation      

C. Qualify balance, i.e. ∑    

D. Qualify the law of conservation of momentum where the momentum of the angle is eternal 

(unchanged) 

E. Qualify the law of conservation of momentum where the force is constant. 

The scoring criteria used are based on the item response theory (IRT), that is the Rasch model (Istiyono, 

Mardapi, & Suparno, 2014; Asysyifa, Jumadi, Wilujeng, & Kuswanto, 2019). The criteria are divided into four 

categories. Score one for incorrect answer on first tier and second tier, score two for incorrect answer on first 

tier and correct answer on second tier, score three for correct answer on first tier and incorrect answer on 

second tier, and score four for correct answer on first tier and second tier. 

After the test is complete, the experts will evaluate it using questionnaire presented in Table 1. The test 

instruments were assessed by six experts. Expert Judgment results for the test instrument developed in the 

first validation steps as in Table 3. 

 

 

 

 

 

 

 

R1 = 1 cm 
R2 = 2,5 cm 

F1= F 

Figure 2. Images Seen from the Side 

F2 

R1 = 1 cm R2 = 2,5 cm 

F1= F 

Figure 3. Images Seen from Above 

F2 
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Table 3. Expert Judgment’s Result (1st Validation) 

Item 
Validation Score by Experts 

CV Decision 
1 2 3 4 5 6 

1 3 2 4 3 3 2 0.61 invalid 
2 4 4 4 4 4 4 1 valid 
3 3 3 3 3 3 3 0.67 invalid 
4 4 4 4 4 4 4 1 valid 
5 4 4 4 4 4 4 1 valid 
6 4 4 4 4 4 4 1 valid 
7 4 4 4 4 4 4 1 valid 
8 4 4 4 4 4 4 1 valid 
9 4 4 4 4 4 4 1 valid 

10 4 4 4 4 4 4 1 valid 
11 4 4 4 4 4 4 1 valid 

12 4 4 4 4 4 4 1 valid 
13 4 4 4 4 4 4 1 valid 
14 4 4 4 4 4 4 1 valid 
15 4 4 4 4 4 4 1 valid 
16 4 3 4 3 3 3 0.72 invalid 
17 4 4 4 4 4 4 1 valid 
18 2 2 4 3 3 3 0.61 invalid 
19 4 4 4 4 4 4 1 valid 
20 4 4 4 4 4 4 1 valid 
21 4 4 4 4 4 4 1 valid 
22 4 4 4 4 4 4 1 valid 
23 4 4 4 4 4 4 1 valid 
24 4 4 4 4 4 4 1 valid 
25 4 3 3 2 2 3 0.61 invalid 
26 4 4 4 4 4 4 1 valid 
27 4 4 4 4 4 4 1 valid 
28 4 4 4 4 4 4 1 valid 
29 4 4 4 4 4 4 1 valid 
30 3 3 4 4 3 2 0.72 invalid 
31 4 4 4 4 4 4 1 valid 
32 3 3 4 4 2 3 0.72 invalid 

 

Based on Table 3, there are seven items that need to be fixed. During the first validation process, there 

are suggestions from some experts that are used as guidance in revising invalid items. After a revision based 

on the first validation and expert advice, the researcher revises the test and re-validates to the expert until 

the valid test as presented in Table 4. 

Table 4. Revision Results in Second Validation 

 

After the expert validation is carried out twice, all items have a validity coefficient of more than 0.78. 

The test instrument is declared valid. 

 

DISCUSSION AND SUGGESTIONS 

The development of the physics test instrument based on local wisdom refers to an instrument 

development model developed by Oriondo and Antonio, shown by Figure 1. The test instrument is a test 

instrument based local wisdom “Gasing” to measure the physics cognitive skills of 11th grade senior high 

school students. The physics subject used is the equilibrium and dynamics of rotation. The number of items 

developed is 32 items. In this research, the content validity process is assessed by six experts. The selected 

Items 
Before Revision After Revision 

CV Decision CV Decision 

1 0.61 İnvalid 1 valid 
3 0.67 İnvalid 1 valid 

16 0.72 İnvalid 1 valid 
18 0.61 İnvalid 1 valid 
25 0.61 İnvalid 1 valid 
30 0.72 İnvalid 1 valid 
32 0.72 İnvalid 1 valid 
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validators are three expert lecturers (physics, assessment and evaluation, and physics education), while three 

others are from high school physics teacher in Kebumen, Indonesia, who has 15 years teaching experience. 

The assessment questionnaires of the test instruments consist of 3 aspects: material, construction, and 

language aspects that are described to be 11 items. The experts examine each item on a physics test 

instrument in the form of two-tier multiple-choice. The validation results from six experts will be analyzed 

using the Aiken’s V.  Based on Table 3, there are 7 items that need to be fixed. According to the record of 

validator, item number 1 and 3 should be changed to complete sentence. Notes for items 16 and 18, should 

correct the terms used in the question. Note for item 25, it should fix the symbol. Note for item 30, must 

correct the answer choice. Note for item 32, should fix the choice of reason. After the expert judgment is 

carried out twice, the test instrument is declared valid because all items have a validity coefficient of more 

than 0.78. This means that the two-tier multiple-choice test of physics developed has been compatible with 

the substance, construction, and language aspects. Validation based on Aiken's formula of content validity is 

not just once or twice, it can be done several times until all items are declared valid (Astuti & Rahayu, 2012). 

This is consistent with the meaning of the validity of the contents as to the extent to which the elements of 

the instrument are truly relevant and are representations of the constants that correspond to the purpose of 

measurement (Wu, Kuo, & Wang, 2017). All items have been matched with each indicator measured, so all 

the items can be said to be valid from the aspect of their contents validity. This limitation still requires 

empirical testing to find out its empirical validity. Based on the results of research and discussion it can be 

concluded that local wisdom around students can be used to facilitate learning physics. Not only in the 

learning process but can also be applied to the assessment process. All test items developed have been 

declared valid because all tests have a validity coefficient of more than 0.78. Not all local wisdom can be 

applied to physics subjects, but requires further study. Based on the results of the application of physics tests 

based on local wisdom that can increase the value of meaningfulness, for further research it is necessary to 

develop physics tests based on local wisdom on other subject.  
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