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 Gamification refers to transforming the environment to become more  
game-like to produce a positive experience. In this study, the researchers 

developed a gamification model, namely the GAMEBC model, to drive 

behavior change through a health awareness campaign in defeating the 

coronavirus disease 2019 (COVID-19) pandemic. The GAMEBC model was 
developed based on the self-determination theory (SDT) and gamification 

design literature. The GAMEBC model in this study involves four elements: 

competence, relatedness, autonomy, and engagement. Each element includes 

criteria that drive behavior change in health awareness campaigns. However, 
studies that validated the gamification model elements are limited, 

specifically to drive behavior change. Therefore, the content validity of the 

GAMEBC model instrument was carried out, and the analysis was based on 

thirteen expert reviews. The mean value and inter-rater agreement approach 

were implemented to examine the content validity ratio (CVR), item content 

validity index (I-CVI), and scale content validity index (S-CVI). The expert 

evaluation approach was implemented to review the GAMEBC model in 

terms of relevance and clarity. The data were analyzed using descriptive 
analysis. As a result of this work, we formulated an instrument that can be 

used to model and measure behavior change through the gamification 

approach in health awareness campaigns. 
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1. INTRODUCTION  

Validity and verification involve a critical process to produce reliable and valid instruments. 

Validity means the instrument’s capability to measure what is supposed to measure [1]–[3] whereby at the 

end of process validity, researchers can answer the research question such as “How well does the instrument 

measure what it purposes to do”. Researchers must also measure the instruments through the reliability 

process, whether consistent or stable. There are three common validation categories: criterion-related 

validity, content validity, and construct validity [4]. As content validity is a requirement for other validities, it 

is commonly reported during the instrument development process and receives the highest attention  

[3], [5], [6].  

In addition, content validity is defined as the items’ ability to reflect the measurement elements. It 

also refers to how the instrument’s items are sampled appropriately from the specified content [7], [8]. 

Content validity is a crucial process [9] that can support abstract concepts to be observable and quantifiable 

https://creativecommons.org/licenses/by-sa/4.0/
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indices [10], and the process is studied superficially. Reliability measurement is impossible if the instrument 

lacks content validity [11], [12]. Hence, the current study is intended to establish the GAMEBC model 

instruments’ content validity as guidelines to develop and evaluate behavior change through health awareness 

campaigns to defeat the coronavirus disease 2019 (COVID-19) pandemic. The content validity of the 

GAMEBC model is continued work after the proposed model in a previous study [13].  

 

 

2. BACKGROUND STUDY 

2.1.  Proposed model 

Self-determination theory (SDT) [14], [15] defines how people can be motivated in any task that 

they want to explore. The concept of SDT has been implemented in various domains, including health [16], 

education [17], [18], and business [19], [20]. It is an important concept that supports people’s ability to 

accomplish their life. Based on SDT, humans need an element of competence, relatedness, and autonomy to 

have optimal motivation. This study proposed a new model, namely the GAMEBC model, adapted from the 

SDT model of health behavior change [21]. In this model, we also proposed a new element, engagement, that 

describes how humans need engagement to drive behavior change as a value of user experience.  

 

2.2.  Measurement instrument validation 

A new instrument must be recognized to certify its acceptance [22]. The acceptance of instruments 

can be achieved by ensuring the reliability and validity of instruments. An instrument should be free from 

biasness to avoid inaccurate findings [23]. An instrument’s reliability is determined based on similarity with 

findings attained each repeated process [24]. The validity of instruments refers to how well the instrument 

measures what it is supposed to measure [24], [25]. Table 1 shows the proposed elements and criteria of the 

GAMEBC model. 

 

 

Table 1. Proposed elements and criteria of GAMEBC model 
Element  Code  Criteria 

Autonomy  AU1 I can create a customization profile 

AU2 I can choose the activity in the game 

AU3 I can control interactions in the game 

AU4 I can control interface game 

AU5 I have a sense of control over the game 

AU6 I freely play the game the way I want 

Competence CO1 I have a different level of challenge 

CO2 I have received feedback on the progress 

CO3 I can refer to the performance bar 

CO4 I have a badge as a reward for achievements 

CO5 I can get the point as a reward system 

CO6 I can refer to the leader board 

Relatedness RE1 I can involve in social interactions 

RE2 I can share the information through a social interaction 

RE3 I can join the game community 

RE4 I have experienced various types of social interactions 

RE5 I feel cooperative toward other users 

RE6 I can collaborate with other users 

Engagement  EN1 I feel a state of curiosity 

EN2 I feel a state of flow in gameplay 

EN3 I feel intense sensations of success 

EN4 I understand the game content 

EN5 I feel a positive emotion in a learning experience 

EN6 The game is compliant with treatments 

 

 

2.3.  Expert review validation and inclusion criteria 

The study aimed to develop an instrument that was valid and reliable. A descriptive analysis was 

implemented based on expert review validity to evaluate the GAMEBC model. Expert review validity is a 

content validity procedure determined by evaluating the instrument’s contents [26]. Experts’ choice depends 

on the conceptual model produced [27] and their expertise [28]. In this study, the criteria for selecting the 

expert review were based on the experts’ publications, presentations, and research experience in the areas of 

interest. For example, the current study’s main objective was to evaluate a gamification model to drive 

behavior change in defeating the COVID-19 pandemic. Therefore, the panel of experts should be familiar 

with gamification, game design, user experience, and usability. The panel of experts will evaluate each item 

and the whole proposed model.  
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The experts’ panel consisted of nine specialized academic game researchers and four  

game-industry-related professionals in this present study. Ten female and three male experts were involved. 

The experts were recruited based on their expertise in game design in terms of experience, knowledge, and 

publication. All involved experts had at least ten years of experience related to computer science. This 

study’s expert review consisted of associate professors, senior lecturers, and game industry panel members 

(project managers, assistant producers, and game developers). The experts among academicians were also 

required to fulfill four criteria, they must: i) be a full-time lecturer, ii) have at least a minimum of five-year 

teaching experience, iii) have at least a minimum of one year of experience in designing and developing 

games, and iv) have a qualification that the Ministry of Higher Education recognizes. 

 

 

3. METHOD 

3.1.  Instrument development 

The GAMEBC model was developed in four primary phases. The first phase focused on formulating 

each element’s conceptual model and operational definitions to ensure its content validity. The next phase 

was where the item pool was formulated. An appropriate scale was developed in the third phase. Finally, in 

the last phase, the expert review of the instrument was conducted. 

 

3.1.1. Content validity 

Content validity is a process to measure whether the items are relevant, precise, and correctly 

worded. The experts were asked to respond autonomously to a questionnaire to evaluate the instrument in 

this current study. They had to rate on a four-point rating scale of each item, which is for Relevant element 

(1 = not relevant, 2 = item needs some revision, 3 = relevant but needs some minor revision, 4 = very 

relevant) and for Clarity (1 = not clear, 2 = item needs some revision, 3 = clear but needs some minor 

revision, and 4= very clear) [27]–[30]. 

Besides, the content validity evaluates the items to ensure the instruments represent the contents or 

behavior of the addressed domain. Based on the experts’ feedback, the instrument was revised and modified 

accordingly for the next phase. Thirteen experts were invited to choose the most relevant and clear item in 

the instrument, which was quantified by the content validity ratio (CVR) as in (1) and content validity index 

(CVI) as in (2). The CVI score was obtained from the total sum of the agreement scores of all items on the 

experts’ scale of ‘3’ or ‘4’. CVI approach is commonly reported for content validity in instrument 

development and can be calculated using the Item-CVI (I-CVI) and the Scale-level-CVI (S-CVI) [30]. The 

values range I-CVI is from 0 to 1 where I-CVI > 0.79, the item is relevant, between 0.70 and 0.79, the item 

needs revisions, and if the value is below 0.70, the item is eliminated [30].  

 

𝐶𝑉𝑅 = (𝑁𝑒 −  
𝑁

2
) / (

𝑁 

2
)  (1) 

 

𝐶𝑉𝐼 = ( 
𝑁𝑒

𝑁
) (2) 

 

Where, Ne is the number of experts giving a rating of ‘3’ or ‘4’, N is the total number of experts. 

Moreover, S-CVI refers to the total content-validated content [30], [31], formulated through two 

methods. The first method is the general agreement among the experts (S-CVI/UA) [30], [31], and the second 

method is the average of the item-level CVIs (S-CVI/AV). The instrument would be qualified as content 

valid for the study if S-CVI/UA reaches 80% or a better agreement among experts [27], [32], [33], and if  

S-CVI/AV is greater than 0.90 [29], [34]. The S-CVI/AV is reported to be a less conservative method [30]. 

The S-CVI/UA score was generated by totaling up all items with I-CVI equal to 1 divided by the total 

number of items. Meanwhile, S-CVI/AV is generated by summing the I-CVIs and dividing them by the total 

number of items. S-CVI/UA ≥ 0.8 and S-CVI/AV ≥ 0.9 have excellent content validity [35]. 

Another category of empirical analysis was CVR, which measures the essentiality of an item [36]. 

CVR diverges between 1 and −1, and a higher score indicates more significant agreement among the panel 

members [30]. The minimum value of CVR to indicate the acceptable item is based on the total number of 

experts in the Lawshe table [37], [38] as shown in Table 2. In this study, the minimum value of CVR is 0.54.  

Moreover, Wynd et al. [10] recommended a Kappa formula (3) in addition to CVI be computed 

[10], although CVI is widely utilized to measure content validity. Kappa offers the degree of agreement 

beyond chance, computed using the formula (3). Kappa values above 0.74 are regarded as excellent. Between 

0.60 to 0.74 is considered good, and 0.40 to 0.59 is fair. 

 

𝐾 = (𝐼 −  𝐶𝑉𝐼 − 𝑃𝑐) / (𝐼 − 𝑃𝑐)  (3) 

 



                ISSN: 2088-8708 

Int J Elec & Comp Eng, Vol. 12, No. 5, October 2022: 5375-5382 

5378 

𝑊ℎ𝑒𝑟𝑒, 𝑃𝑐 = [
𝑁!

𝑁𝑒! (𝑁−𝐴)!
]  ∗  0.5𝑁  

 

Where, Pc is the probability of chance agreement, N is number of experts, and Ne is number of experts 

agreeing on a rating of 3 or 4. 

 

 

Table 2. The lawshe table for minimum values of CVR [38] 
No. of Expert 5 6 7 8 9 10 11 12 13 14 15 20 25 30 35 40 

Min Value 0.99 0.99 0.99 0.75 0.78 0.62 0.59 0.56 0.54 0.51 0.49 0.42 0.37 0.33 0.31 0.29 

 

 

4. RESULTS AND ANALYSIS  

4.1.  Content validity of the autonomy element 

Table 3 depicts the finding of the content validity of the autonomy element. The expert review panel 

regarded the items AU1, AU2, AU3, and AU5 as having excellent validity (very relevance and very clear), 

with I-CVI values ranging from 0.92 to 1.00. The S-CVI/AV for the autonomy element in terms of relevancy 

and clarity was 0.91 and 0.88. Four out of six items in this element showed excellent validity, which I-CVI 

and Kappa were above 0.90, and two items were in good validity, which is I-CVI, and Kappa scored less than 

0. 78 regarding relevance and clarity. The average CVR value in the autonomy element regarding relevancy 

and clarity was 0.82 and 0.77, respectively, which means they were above the CVR’s minimum value. Items 

AU4 and AU6 had good validity but needed revision in relevance and clarity with an I-CVI value lower than 

0.80. All experts agreed that AU1, AU2, and AU3 items were excellent validity and very relevant  

(I-CVI=1.00), and all experts also agreed that the AU2 item was very clear with an I-CVI value was 1.00. 

Based on Table 3, AU4 and AU6 items needed some revision, such as rephrasing and restructuring, based on 

the panel of experts’ feedback.  
 

 

Table 3. Content validity of the autonomy element 
Relevance of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

AU1 13 13 1.00 1.00 0.000 1.00 **** 

AU2 13 13 1.00 1.00 0.000 1.00 **** 

AU3 13 13 1.00 1.00 0.000 1.00 **** 

AU4 13 10 0.54 0.77 0.035 0.76 *** 

AU5 13 12 0.85 0.92 0.002 0.92 **** 

AU6 13 10 0.54 0.77 0.035 0.76 *** 

S-CVI/AV 0.91 

Clarity of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

AU1 13 12 0.85 0.92 0.002 0.92 **** 

AU2 13 13 1.00 1.00 0.000 1.00 **** 

AU3 13 12 0.85 0.92 0.002 0.92 **** 

AU4 13 10 0.54 0.77 0.035 0.76 *** 

AU5 13 12 0.85 0.92 0.002 0.92 **** 

AU6 13 10 0.54 0.77 0.035 0.76 *** 

S-CVI/AV 0.88 
aContent validity ratio (𝐶𝑉𝑅) = (𝑁𝑒 −

𝑁

2
)/(

𝑁 

2
) 

bContent validity of individual item (I-CVI)=number of experts providing a rating of 3 or 4/number of experts 
cProbability of chance occurrence (𝑃𝑐) = [

𝑁!

𝑁𝑒! (𝑁−𝐴)!
] ∗ 0.5𝑁 

dKappa (𝐾) = (𝐼 − 𝐶𝑉𝐼 − 𝑃𝑐)/(𝐼 − 𝑃𝑐) 
eEvaluation criteria for the level of content validity: the relationship between I-CVI and Kappa; excellent 

validity=I-CVI≥0.78 and Kappa>0.74 (****); good validity=I-CVI<0.78 and≥0.60 and Kappa≤0.74 (***); 

fair validity=I-CVI<0.6 and ≥0.40 and Kappa≤0.59 (**); and poor validity=I-CVI<0.4 and Kappa<0.40 (*) 

 

 

4.2.  Content validity of the competence element 

All items in the competence element in Table 4, CO1, CO2, CO3, CO4, CO5, and CO6, were 

considered very relevant and very clear (excellent validity) I-CVI and Kappa values were more than 0.80. All 

thirteen experts agreed with CO4 and CO5 items with CVR, I-CVI, and Kappa value obtained a full score of 

1.00 in terms of relevancy. Meanwhile, all experts agreed that CO3 and CO6 were very clear items with 

excellent Kappa value by scoring 1.00. The S-CVI/AV for competence element was 0.92, which had 

excellent content validity. Overall, all the items in the competence element were remained based on the score 

values rated by the experts.  
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Table 4. Content validity of the competence element 
Relevance of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

CO1 13 11 0.69 0.85 0.010 0.84 **** 

CO2 13 12 0.85 0.92 0.002 0.92 **** 

CO3 13 12 0.85 0.92 0.002 0.92 **** 

CO4 13 13 1.00 1.00 0.000 1.00 **** 

CO5 13 13 1.00 1.00 0.000 1.00 **** 

CO6 13 11 0.69 0.85 0.010 0.84 **** 

S-CVIAV 0.92 

Clarity of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

CO1 13 12 0.85 0.92 0.002 0.92 **** 

CO2 13 12 0.85 0.92 0.002 0.92 **** 

CO3 13 13 1.00 1.00 0.000 1.00 **** 

CO4 13 12 0.85 0.92 0.002 0.92 **** 

CO5 13 12 0.85 0.92 0.002 0.92 **** 

CO6 13 13 1.00 1.00 0.000 1.00 **** 

S-CVI/AV 0.95 
aContent validity ratio (𝐶𝑉𝑅) = (𝑁𝑒 −  

𝑁

2
)/(

𝑁 

2
) 

bContent validity of individual item (I-CVI)=number of experts providing a rating of 3 or 4/number of experts 
cProbability of chance occurrence (𝑃𝑐) = [

𝑁!

𝑁𝑒! (𝑁−𝐴)!
] ∗ 0.5𝑁 

dKappa (𝐾) = (𝐼 − 𝐶𝑉𝐼 − 𝑃𝑐)/(𝐼 − 𝑃𝑐) 
eEvaluation criteria for the level of content validity: the relationship between I-CVI and Kappa; excellent 

validity=I-CVI≥0.78 and Kappa>0.74 (****); good validity=I-CVI<0.78 and ≥0.60 and Kappa≤0.74 (***); 

fair validity=I-CVI<0.6 and≥0.40 and Kappa≤0.59 (**); and poor validity=I-CVI<0.4 and Kappa<0.40 (*) 

 

 

4.3.  Content validity of the relatedness element 

Based on Table 5, all items in relatedness elements were measured relevant and clear (excellent 

validity) with Kappa value scores ranging from 0.84 to 1.00. Besides, all feedback depicted excellent values 

about relevance and clarity. All experts agreed the RE1 item was very relevant and very clear with CVR,  

I-CVI, and Kappa value had a score of 1.00. All six items needed no modification and revision. 

 

 

Table 5. Content validity of the element relatedness 
Relevance of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

RE1 13 13 1.00 1.00 0.000 1.00 **** 

RE2 13 12 0.85 0.92 0.002 0.92 **** 

RE3 13 11 0.69 0.85 0.010 0.84 **** 

RE4 13 12 0.85 0.92 0.002 0.92 **** 

RE5 13 11 0.69 0.85 0.010 0.84 **** 

RE6 13 11 0.69 0.85 0.010 0.84 **** 

S-CVI/AV 0.90 

Clarity of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

RE1 13 13 1.00 1.00 0.000 1.00 **** 

RE2 13 12 0.85 0.92 0.002 0.92 **** 

RE3 13 12 0.85 0.92 0.002 0.92 **** 

RE4 13 12 0.85 0.92 0.002 0.92 **** 

RE5 13 12 0.85 0.92 0.002 0.92 **** 

RE6 13 11 0.69 0.85 0.010 0.84 **** 

S-CVI/AV 0.92 
aContent validity ratio 𝐶𝑉𝑅 = (𝑁𝑒 − 

𝑁

2
) / (

𝑁 

2
) 

bContent validity of individual item (I-CVI)=number of experts providing a rating of 3 or 4/number of experts 
cProbability of chance occurrence (𝑃𝑐) = [

𝑁!

𝑁𝑒! (𝑁−𝐴)!
]  ∗  0.5𝑁 

dKappa (𝐾) = (𝐼 −  𝐶𝑉𝐼 − 𝑃𝑐) / (𝐼 − 𝑃𝑐) 
eEvaluation criteria for the level of content validity: the relationship between I-CVI and Kappa; excellent 

validity=I-CVI≥0.78 and Kappa>0.74 (****); good validity=I-CVI<0.78 and ≥0.60 and Kappa≤0.74 (***); 

fair validity=I-CVI<0.6 and ≥0.40 and Kappa≤0.59 (**); and poor validity=I-CVI<0.4 and Kappa<0.40 (*) 

 

 

4.4.  Content validity of the engagement element 

Table 6 shows the engagement element considered excellent in relevancy with all items EN1, EN2, 

EN3, EN4, EN5, and EN6 scored above 0.80 for the I-CVI value. However, EN2 showed good validity in 

terms of clarity with I-CVI and Kappa value less than 0.8. None of the engagement items was rated below 
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0.50 for the I-CVI value, indicating the item’s elimination. EN2 item in terms of clarity had rated a good 

validity with a score of less than 0.80. The item needed revision and modification.  
 
 

Table 6. Content validity of the engagement element 
Relevance of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

EN1 13 13 1.00 1.00 0.000 1.00 **** 

EN2 13 12 0.85 0.92 0.002 0.92 **** 

EN3 13 11 0.69 0.85 0.010 0.84 **** 

EN4 13 12 0.85 0.92 0.002 0.92 **** 

EN5 13 11 0.69 0.85 0.010 0.84 **** 

EN6 13 12 0.85 0.92 0.002 0.92 **** 

S-CVI/AV 0.91 

Clarity of the item 

Code N Ne CVRa I-CVIb Pcc Kappad Evaluatione 

EN1 13 12 0.85 0.92 0.002 0.92 **** 

EN2 13 10 0.54 0.77 0.035 0.77 *** 

EN3 13 13 1.00 1.00 0.000 1.00 **** 

EN4 13 11 0.69 0.85 0.010 0.85 **** 

EN5 13 12 0.85 0.92 0.002 0.92 **** 

EN6 13 11 0.69 0.85 0.010 0.85 **** 

S-CVI/AV 0.88 
aContent validity ratio 𝐶𝑉𝑅 = (𝑁𝑒 − 

𝑁

2
) / (

𝑁 

2
) 

bContent validity of individual item (I-CVI)=number of experts providing a rating of 3 or 4/number of experts 
cProbability of chance occurrence (𝑃𝑐) = [

𝑁!

𝑁𝑒! (𝑁−𝐴)!
]  ∗  0.5𝑁 

dKappa (𝐾) = (𝐼 −  𝐶𝑉𝐼 − 𝑃𝑐) / (𝐼 − 𝑃𝑐) 
eEvaluation criteria for the level of content validity: the relationship between I-CVI and Kappa; excellent 

validity=I-CVI≥0.78 and Kappa>0.74 (****); good validity=I-CVI<0.78 and ≥0.60 and Kappa≤0.74 (***); fair 

validity=I-CVI<0.6 and ≥0.40 and Kappa≤0.59 (**); and poor validity=I-CVI<0.4 and Kappa<0.40(*) 

 

 

5. DISCUSSION 

The present paper evaluated the content validity of the GAMEBC Model instruments as guidelines 

to develop and evaluate behavior change through health awareness campaigns to defeat the  

COVID-19 pandemic. Thirteen experts returned their responses out of the 16 experts who initially agreed to 

participate, resulting in a return rate of 81.25%. The average S-CVI/AV in relevancy and clarity generated 

four elements resulting in 24 content validity indices, 0.91. All S-CVI/AV values in each item ranged from 

0.88 to 1.00. The results showed that the instruments reviewed by these experts fit the purpose of  

the study. Three items, which were AU4, AU6, and EN2, needed some revision in terms of relevancy and 

clarity of the instrument. Subsequently, the GAMEBC instruments were considered to contain excellent 

content validity.  

 

 

6. CONCLUSION  

The purpose of this study was to ascertain the content validity of the GAMEBC model instruments 

that were specially developed as guidelines to develop and evaluate behavior change through health 

awareness campaigns to defeat the COVID-19 pandemic. The content validity process implemented  

on the GAMEBC model was essential to produce a reliable and valid instrument. The instrument had 

excellent content validity with an average S-CVI/AV=0.91 about relevancy and clarity. The findings 

indicated that the GAMEBC model instruments developed in this study were valid, relevant, and clear.  

 

 

ACKNOWLEDGEMENTS  

The authors gratefully acknowledge all the experts who participated directly or indirectly in this 

study. The experts’ support is much appreciated. The authors also want to thank UiTM Cawangan Melaka for 

funding support this study by the TEJA Matching Grant numbered GSAT2020-11. 

 

 

REFERENCES  
[1] L. A. Clark and D. Watson, “Constructing validity: New developments in creating objective measuring instruments,” 

Psychological Assessment, vol. 31, no. 12, pp. 1412–1427, Dec. 2019, doi: 10.1037/pas0000626. 

[2] H. A. DeVon et al., “A psychometric toolbox for testing validity and reliability,” Journal of Nursing Scholarship, vol. 39, no. 2, 

pp. 155–164, Jun. 2007, doi: 10.1111/j.1547-5069.2007.00161.x. 



Int J Elec & Comp Eng  ISSN: 2088-8708  

 

Content validity study: a gamification model to drive behavior change in … (Nurul Hidayah Mat Zain) 

5381 

[3] D. Borsboom, G. J. Mellenbergh, and J. van Heerden, “The concept of validity,” Psychological Review, vol. 111, no. 4,  

pp. 1061–1071, 2004, doi: 10.1037/0033-295X.111.4.1061. 

[4] M. R. Lynn, “Determination and quantification of content validity,” Nursing Research, vol. 35, no. 6, pp. 382–386, Nov. 1986, 

doi: 10.1097/00006199-198611000-00017. 

[5] E. Almanasreh, R. Moles, and T. F. Chen, “Evaluation of methods used for estimating content validity,” Research in Social and 

Administrative Pharmacy, vol. 15, no. 2, pp. 214–221, Feb. 2019, doi: 10.1016/j.sapharm.2018.03.066. 

[6] F. Yaghmale, “Content validity and its estimation,” Journal of Medical Education, vol. 3, no. 1, pp. 25–27, 2009. 

[7] W. H. Angoff, Scales, norms, and equivalent scores. Educational Testing Service, 1984. 

[8] A. H. Mousa, M. K. Mohsen, A. M. Alnasrawi, and I. S. Nasir, “IMUW-APP: An instrument for measuring the usability of web 

applications,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 24, no. 2, pp. 1183–1194, Nov. 

2021, doi: 10.11591/ijeecs.v24.i2.pp1183-1194. 

[9] C. T. Beck, “Content validity exercises for nursing students,” Journal of Nursing Education, vol. 38, no. 3, pp. 133–135, Mar. 

1999, doi: 10.3928/0148-4834-19990301-08. 

[10] C. A. Wynd, B. Schmidt, and M. A. Schaefer, “Two quantitative approaches for estimating content validity,” Western Journal of 

Nursing Research, vol. 25, no. 5, pp. 508–518, Aug. 2003, doi: 10.1177/0193945903252998. 

[11] J. C. Nunnally, Psychometric theory 3E. Tata McGraw-Hill Education, 1994. 

[12] A. Angraini, R. Alinda Alias, and O. Okfalisa, “Measuring information security policy compliance: content validity of 

questionnaire,” Indonesian Journal of Electrical Engineering and Computer Science (IJEECS), vol. 22, no. 1, pp. 469–475, Apr. 

2021, doi: 10.11591/ijeecs.v22.i1.pp469-475. 

[13] N. H. M. Zain, “GAMEBC model: gamification in health awareness campaigns to drive behaviour change in defeating COVID-19 

pandemic,” International Journal of Advanced Trends in Computer Science and Engineering, vol. 9, no. 1.4, pp. 229–236, Sep. 

2020, doi: 10.30534/ijatcse/2020/3491.42020. 

[14] R. M. Ryan and E. L. Deci, “Intrinsic and extrinsic motivation from a self-determination theory perspective: Definitions, theory, 

practices, and future directions,” Contemporary Educational Psychology, vol. 61, 2020, doi: 10.1016/j.cedpsych.2020.101860. 

[15] E. L. Deci, H. Eghrari, B. C. Patrick, and D. R. Leone, “Facilitating internalization: the self-determination theory perspective,” 

Journal of Personality, vol. 62, no. 1, pp. 119–142, Mar. 1994, doi: 10.1111/j.1467-6494.1994.tb00797.x. 

[16] J. Lohmann, A. S. Muula, N. Houlfort, and M. De Allegri, “How does performance-based financing affect health workers’ 

intrinsic motivation? A self-determination theory-based mixed-methods study in Malawi,” Social Science and Medicine, vol. 208, 

pp. 1–8, Jul. 2018, doi: 10.1016/j.socscimed.2018.04.053. 

[17] R. L. White et al., “Self-determination theory in physical education: A systematic review of qualitative studies,” Teaching and 

Teacher Education, vol. 99, Mar. 2021, doi: 10.1016/j.tate.2020.103247. 

[18] D. Vasconcellos et al., “Self-determination theory applied to physical education: A systematic review and meta-analysis,” Journal 

of Educational Psychology, vol. 112, no. 7, pp. 1444–1469, Oct. 2020, doi: 10.1037/edu0000420. 

[19] F. G. Gilal, J. Zhang, J. Paul, and N. G. Gilal, “The role of self-determination theory in marketing science: An integrative review 

and agenda for research,” European Management Journal, vol. 37, no. 1, pp. 29–44, Feb. 2019, doi: 10.1016/j.emj.2018.10.004. 

[20] S. Rahi and M. Abd. Ghani, “Integration of expectation confirmation theory and self-determination theory in internet banking 

continuance intention,” Journal of Science and Technology Policy Management, vol. 10, no. 3, pp. 533–550, Oct. 2019, doi: 

10.1108/JSTPM-06-2018-0057. 

[21] R. M. Ryan, H. Patrick, E. L. Deci, and G. C. Williams, “Facilitating health behaviour change and its maintenance: Interventions 

based on self-determination theory,” The European health psychologist, vol. 10, no. 1, pp. 2–5, 2008. 

[22] C. L. Kimberlin and A. G. Winterstein, “Validity and reliability of measurement instruments used in research,” American Journal 

of Health-System Pharmacy, vol. 65, no. 23, pp. 2276–2284, Dec. 2008, doi: 10.2146/ajhp070364. 

[23] A. Sikorskii and P. C. Noble, “Statistical considerations in the psychometric validation of outcome measures,” Clinical 

Orthopaedics & Related Research, vol. 471, no. 11, pp. 3489–3495, Nov. 2013, doi: 10.1007/s11999-013-3028-1. 

[24] K.-L. Wong, S.-F. Ong, and T.-Y. Kuek, “Constructing a survey questionnaire to collect data on service quality of business 

academics,” European Journal of Social Sciences, vol. 29, no. 2, pp. 209–221, 2012. 

[25] I. M. Goldin, R. L. Pinkus, and K. Ashley, “Validity and reliability of an instrument for assessing case analyses in bioengineering 

ethics education,” Science and Engineering Ethics, vol. 21, no. 3, pp. 789–807, Jun. 2015, doi: 10.1007/s11948-015-9644-2. 

[26] N. I. A. Gani, M. Rathakrishnan, and H. N. Krishnasamy, “Development and content validity of an instrument: perspectives from 

expert reviewers,” Solid State Technol, vol. 63, no. 3, pp. 269–279, 2020. 

[27] J. S. Grant and L. L. Davis, “Selection and use of content experts for instrument development,” Research in Nursing and Health, 

vol. 20, no. 3, pp. 269–274, Jun. 1997, doi: 10.1002/(SICI)1098-240X(199706)20:3<269::AID-NUR9>3.0.CO;2-G. 

[28] T. Crowley, A. Van der Merwe, M. Kidd, and D. Skinner, “Measuring adolescent HIV Self-management: an instrument 

development study,” AIDS and Behavior, vol. 24, no. 2, pp. 592–606, Feb. 2020, doi: 10.1007/s10461-019-02490-z. 

[29] D. Vrbnjak, D. Pahor, J. W. Nelson, and M. Pajnkihar, “Content validity, face validity and internal consistency of the slovene 

version of caring factor survey for care providers, caring for co-workers and caring of managers,” Scandinavian Journal of Caring 

Sciences, vol. 31, no. 2, pp. 395–404, Jun. 2017, doi: 10.1111/scs.12338. 

[30] V. Zamanzadeh, A. Ghahramanian, M. Rassouli, A. Abbaszadeh, H. Alavi-Majd, and A.-R. Nikanfar, “Design and 

implementation content validity study: development of an instrument for measuring patient-centered communication,” Journal of 

Caring Sciences, vol. 4, no. 2, pp. 165–178, Jun. 2015, doi: 10.15171/jcs.2015.017. 

[31] D. Peirce, J. Brown, V. Corkish, M. Lane, and S. Wilson, “Instrument validation process: a case study using the paediatric pain 

knowledge and attitudes questionnaire,” Journal of Clinical Nursing, vol. 25, no. 11–12, pp. 1566–1575, Jun. 2016, doi: 

10.1111/jocn.13130. 

[32] C. F. Waltz, O. L. Strickland, and E. R. Lenz, Measurement in nursing and health research. New York, NY: Springer Publishing 

Company, 2016. 

[33] D. F. Polit, C. T. Beck, and S. V Owen, “Is the CVI an acceptable indicator of content validity? Appraisal and recommendations,” 

Research in Nursing and Health, vol. 30, no. 4, pp. 459–467, Aug. 2007, doi: 10.1002/nur.20199. 

[34] M. Chiwaridzo et al., “Content validity and test-retest reliability of a low back pain questionnaire in Zimbabwean adolescents,” 

Archives of Physiotherapy, vol. 7, no. 1, Dec. 2017, doi: 10.1186/s40945-017-0031-y. 

[35] J. Shi, X. Mo, and Z. Sun, “Content validity index in scale development,” Zhong nan da xue xue bao. Yi xue ban=Journal of 

Central South University. Medical sciences, vol. 37, no. 2, 2012. 

[36] J. Yamada, B. Stevens, S. Sidani, J. Watt-Watson, and N. De Silva, “Content validity of a process evaluation checklist to measure 

intervention implementation fidelity of the EPIC intervention,” Worldviews on Evidence-Based Nursing, vol. 7, no. 3,  

pp. 158–164, Sep. 2010, doi: 10.1111/j.1741-6787.2010.00182.x. 

[37] M. Zeraati and N. M. Alavi, “Designing and validity evaluation of quality of nursing care scale in intensive care units,” Journal of 



                ISSN: 2088-8708 

Int J Elec & Comp Eng, Vol. 12, No. 5, October 2022: 5375-5382 

5382 

Nursing Measurement, vol. 22, no. 3, pp. 461–471, 2014, doi: 10.1891/1061-3749.22.3.461. 

[38] C. H. Lawshe, “A quantitative approach to content validity,” Personnel Psychology, vol. 28, no. 4, pp. 563–575, Dec. 1975, doi: 

10.1111/j.1744-6570.1975.tb01393.x. 

 
 

BIOGRAPHIES OF AUTHORS  
 

 

Nurul Hidayah Mat Zain     received the Doctor of Philosophy (Visual Informatics) 

from Universiti Kebangsaan Malaysia (UKM) in 2016. She completed the Bachelor of 

Computer Science (Software Engineering) and MSc Computer Science (Multimedia System), 

both from Universiti Putra Malaysia (UPM), Serdang, Malaysia, in 2002 and 2003, respectively. 
She is currently a Senior Lecturer with the Department of Computer Science (Multimedia 

Computing), UiTM Cawangan Melaka, Campus Jasin. She published many Scopus and ISI 

Thomson indexing publications, including journal, proceeding, chapters in books, and articles. 

She also won several gold medals, diamond awards, and platinum awards in research and 
innovation exhibitions. She is also a reviewer for national and international journals, including 

Q1 journals, and is actively involved in several grants as project leader and co-researcher. Her 

research interest is game design, gamification, serious game, user experience, human-computer 

interaction, and eye-tracking. She can be contacted at nurul417@uitm.edu.my. 
  

 

Siti Rahayu Abdul Aziz     is a Senior Lecturer in the Department of Computer 

Technology and Networking, Faculty of Computer and Mathematical Sciences (FSKM), 

Universiti Teknologi MARA (UiTM) Selangor, Malaysia. She received her Doctor of 

Philosophy in Information and Communication Technology from University Pendidikan Sultan 
Idris (UPSI), Malaysia, in 2019. She had over 20 years of experience in the IT field (2 years in 

industry and more than 17 years in academia). Her research interests include information and 

communication technology (ICT), distributed computing, internet of things, Cybersecurity, and 

crowdsourcing. She is also a Cisco Networking Academy instructor for Cisco Certified Network 
Associate (CCNA), Internet of Things (IoT), IT Essentials: PC Hardware and Software, and 

Cybersecurity Essentials. She can be contacted at rahayu748@uitm.edu.my. 

  

 

Nor Aiza Moketar     is a Senior Lecturer (Multimedia Computing) in the Faculty of 

Computer and Mathematical Sciences, University of Technology MARA, Malaysia. She holds a 

Ph.D. (2018) and MSc (2014) in Software Engineering and Intelligence from UTeM and BSc in 

Information Technology from University Malaya (2007). Before commencing as an 
academician, she previously worked as a software developer in a multi-national company in 

Singapore. Her research interests are software engineering, requirements, testing, and 

intelligence. She can be contacted at noraiza1@uitm.edu.my. 

  

 

Norshahidatul Hasana Ishak     received the MSc (Information and Communication 

Technology) from Universiti Teknikal Malaysia Melaka (UTeM) in 2013. She completed the 

Bachelor of Computer Science (Interactive Media) in 2010 and started becoming a lecturer at 

Universiti Teknologi Mara (UiTM) Cawangan Melaka, Kampus Jasin from 2015. She is 
currently working in the Computer Science Department (Multimedia Computing). She published 

papers related to multimedia technology, including journals, proceedings, modules, and 

developed e-Learning content (MOOC). She is also a reviewer for national and international 

journals, a judge in the competition, and actively involved in several grants as a co-researcher. 
Her research interests include virtual reality, human-robot interaction, multimedia technology, 

and applications. She can be contacted at hasana@uitm.edu.my. 
  

 

Heny Hendrayati     is a lecturer, practitioner, and researcher at the Department of 

Management, Faculty of Economics and Business Education, Universitas Pendidikan Indonesia. 

She has an interest in the field of entrepreneurship and Marketing especially related to MSME, 

Womenpreneur, e-commerce, and Event Management. She actively publishes articles in 
reputable national and international journals as well as international proceedings. She was 

involved in many organizations and received a lot of research funding from the Universitas 

Pendidikan Indonesian, the government, higher education, and the Asian Development Bank. 

She received a Strategic Business Analyst certificate from the American Amac of Financial 
Management and holds a Training of Trainers Certification from USAID (The United States 

Agency for International Development). In addition, she is a certified MSME Companion and 

certified Digital Marketing from the National Professional Certification Agency. Her love of 

science and commitment to research has earned her many awards both domestically and abroad. 
She can be contacted at henyhendrayati@upi.edu. 

 

mailto:nurul417@uitm.edu.my
mailto:rahayu748@uitm.edu.my
mailto:noraiza1@uitm.edu.my
mailto:hasana@uitm.edu.my
mailto:henyhendrayati@upi.edu
https://orcid.org/0000-0002-5772-569X
https://scholar.google.com.my/citations?user=jPhHgG4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=36667966200
https://publons.com/researcher/1335083/dr-nurul-hidayah-mat-zain/
https://orcid.org/0000-0003-4681-300X
https://scholar.google.com/citations?hl=en&authuser=1&user=PpG-Om4AAAAJ
https://orcid.org/0000-0001-7767-7798
https://scholar.google.com.my/citations?user=93aqBxwAAAAJ&hl=en
https://orcid.org/0000-0003-4400-7848
https://scholar.google.com/citations?user=nsebkOkAAAAJ&hl=en
https://orcid.org/0000-0003-0137-5886
https://scholar.google.co.id/citations?user=bY0NdlYAAAAJ&hl=en

