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With the advent of technology, mobile healthcare (m-healthcare) applications have been developed 

to help people in managing their daily lives. In order to improve the use of m-healthcare applications, 

persuasive components in m-healthcare are vital for changing behaviour. However, there is no single 

agreement on how to measure the level of persuasion of users especially in m-healthcare for 

behaviour change. Therefore, majority of researchers attempt to measure the level of users' 

acceptance or attitude. So, this paper focuses on the development and validation of a generalized 

instrument to measure the persuasion effects which targets different group of users. Also, this work 

is aimed to design and evaluate an instrument to measure the persuasion perspectives of parents 

using the Persuasive Mobile Child Obesity Monitor (PMCOM) app. Based on the literature review 

analysis, there are three variables that depend on the persuasion theories which include trigger, 

ability and motivation that lead to behaviour change. These variables have five dimensions that 

include reminder, reduction, historical information, suggestion and praise. All dimensions are used 

to establish the required behaviour when integrated into the mobile application. The results of an 

evaluation among 58 parents show that the design of a persuasive instrument based on the 

generalizable process can provide guidance and information in the construction and validation of the 

questionnaires for any future studies. 

Keywords: Instrument Development, Process Steps, Mobile Healthcare, Persuasive Elements, 

Child Obesity. 

 

 

1. INTRODUCTION 
Many developers have designed persuasive systems for 

changing behaviour in the healthcare domain. However, 

there is no agreement on how to measure the level of 

persuasion of users using these systems [1] and [2]. Adding 

to that, there are no expert reviews (expert judgements) that 

verify the implementation of such persuasive instruments 

[2]. Therefore, majority of researchers attempt to measure 

the level of users' acceptance or attitude or satisfaction 

rather than persuasion perspective. Such as [3], [4], [5], [6], 

[7], [8] and [9] have partly dependent on persuasive features 

by combining them with other theories during the validation 

process. In short, researchers should focus on the validating 

perspective of persuasion if they have integrated the 

persuasive features into their system design.  

Of course, some general valuation questionnaires already 

exist within the community, but overall, these instruments 

either focus on specific persuasive elements for reducing 

snacking (e.g., [10]). 
 

∗Author to whom correspondence should be addressed. 

 
Other studies only have validity for one specific system 

in one specific study context (e.g., [11], [12] and [13]). This 

paper presents the key question, why most of the 

applications may fail to persuade the end users, particularly 

in the healthcare domain. In addressing this problem, a 

researcher has to apply the general systematic process to be 

used independently of the problem domain in analysing the 

customers' significant requirements for persuasive 

applications [14]. Persuasion of the parents was one of the 

important issues that should be investigated in the previous 

study [15]. Therefore, this study constructed a persuasive 

instrument after determining the related variables and items 

based on a proven theoretical analysis [14], [16]. Thus, 

developing an instrument to measure the persuasion 

perspectives of users using the persuasive system is needed. 

The researchers identified a need for such persuasive 

instrument, particularly to be able to measure the impact of 

persuasive systems on users in a persuasive way [2]. 
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The present paper elaborates on the development of a 

persuasive instrument based on the identified related 

variables and items, especially those that can be used for 

persuading parents to monitor their children’s obesity. 

Therefore, it proposed the process steps for developing the 

questionnaire to measure the persuasion perspectives of 

parents using the PMCOM App. The process steps are a 

roadmap for researchers to develop the persuasive 

instruments in mobile healthcare domain. However, the 

instrument can only be generalised to a similar behaviour 

change system, and for a similar context to target different 

groups of parents in other areas.  

The remaining parts of this paper are organised as 

follows: instrument development is discussed in Section 2. 

In Section 3, the study describes the Research method. Then 

Section 4 presents the Data collection. Section 5 illustrates 

the Data analysis and Section 6 presents the finding and 

discussion. Finally, the paper provides the Conclusion and 

future research in Section 7. 
 

2. RESEARCH METHOD 
The study adopted a quantitative research method 

through face to face interview [18]. A set of questions were 

used in the research instrument for measuring the parents’ 

perceptions on the use of the Persuasive Mobile Child 

Obesity Monitor (PMCOM) app. 

This section deals with the sampling design of the current 

study which involves determining the target population, 

sampling technique, sampling location, and the sample size 

that is required for data collection. Questionnaire was used 

to get answers and feedbacks directly from the parents and 

the collected data is much easier to analyse. Besides that, the 

questionnaire provides standardized answers that make it 

easier to compile the data from the parents. Regarding the 

population of this study, according to [17], population is the 

entire group of people, events or topics of interest that the 

researchers wish to investigate. In a similar way, [18] also 

state that the research population is the total number of 

inhabitants, involving people, in a particular country, or 

geographical locations. Thus, defining the target population 

correctly is an essential step in the design of a research [19]. 

Therefore, population is the source of data; thus, the 

selection of the targeted population must be correct, and the 

sample must be carefully chosen. 

Based on the statistics that have been published by the 

Ministry of Health Malaysia [20], the prevalence of obesity 

was higher among children in the urban areas than in the 

rural areas. By age group, the highest prevalence was noted 

among children aged 5-9 years and followed by children 

aged 10-14 years. Family involvement is the key to an 

effective treatment of childhood obesity [21] and obesity 

early in life has effects on health and economic outcomes 

[22]. Therefore, parents’ recognition of excess weight and 

its associated health risks in their children are likely to be 

the important steps towards successful intervention. 

Consequently, this research relies on Malaysian parents who 

have children aged between 5-14 years old. 

Adding to that, most of the respondents were from urban 

areas such as Kuala Lumpur and Putrajaya. For that 

purpose, the researchers have conducted a survey to gather 

information directly from the parents. The purposive 

sampling which is the non-probability technique was used 

for this study.  The main constraint of this study is that the 

parents to be selected must have obese children.  This is 

because so far there is no specific record pertaining to the 

parents having obese children in Malaysia. As such, the 

researchers have to approach the parents personally and 

make sure that they have obese children in order to be 

selected as respondents to this study. Consequently, the 

purposive sampling technique is appropriate since it is 

intended to be used when only limited number or category 

of persons can be approached [23].  

The identification of sample size is quite fundamental to 

sketch the right conclusions in this research. On the other 

hand, if the sample size is too small, a well-managed study 

might fail in determining the impacts or may estimate the 

effects imprecisely. In the same manner, if the sample size 

is too big, the research would be more complicated and may 

even drive to invalid results [24]. Accordingly, [18] alleged 

that research sample size is a subsection of cases, chosen 

and calculated by the researcher for the basis of being 

capable to draw conclusion on the whole population cases 

under examination. Therefore, there are connections among 

sample size, target population and purpose of the study. 

Moreover, [25] and [26] argued that the minimum sample 

agreeable size for statistical analysis is 30. Regarding to the 

pilot study, the researchers such as [27] stated that the 

sample acceptable size for the pilot study is between 25 to 

100, which constitutes the subjects from the target 

population. According to [28], the appropriate number of 

sample size for the pilot study must be at least 30. Hence, 

the sample size for this study is 58 parents for the pilot 

study. 
 

3. INSTRUMENT DEVELOPMENT 
The first step in the instrument development process is 

delivering an initial draft of the data collection. The 

questionnaire was designed based on the guidelines 

provided by [29] and [30] which include; the instrument 

should be attractive and concise; only consider items that 

are related to the objectives of the study, use simple and 

understandable language and avoid leading or loaded 

questions and ambiguity. Closed-ended questions are 

commonly required in the questionnaire design and any 

leading and loaded questions must be avoided, as well as 

being specific to avoid ambiguity.  This questionnaire was 

written in English and then sent to experts at the Language 

Centre of Universiti Utara Malaysia for the translation 

process. The questionnaire was translated from English to 

Malay using back to back technique to check the translation 

from Malay to English. This process is to ensure the 

respondents’ ability to comprehend and respond to the 

questions appropriately. Table I illustrates the variables and 

the sources of the instrument design. 
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Table I. Variables and sources of the instrument. 

Variable Element Items References From 

Trigger Reminder 

Message 

The PMCOM app sent me a reminder message whenever I did not use it after a month. [40], [41], [42],  [43] 

The reminder message of PMCOM app helped me in monitoring my child’s obesity status. [41], [42],  [44], [45],  

[46] 

  The reminder message of PMCOM app did not disturb me. [47], [44], [46] 
 

Ability Reduction The PMCOM app provided simple steps to monitor my child’s obesity status. [41], [43] 

  The PMCOM app made the tasks of monitoring my child obesity status easier. ([41], [43] 

  The PMCOM app's ability in monitoring my child’s obesity status is worth more than 

overcoming the consequences of the obesity. 

[48], [42]   

  I took a shorter time to monitor my child’s obesity status using the PMCOM app compared 

with the conventional approach. 

[48], [42] 

  The PMCOM app helped me to monitor my child’s obesity status with less mental effort. [49], [42]  

The PMCOM app did not interrupt my routine life, and I will continue to use it. [42] 

The PMCOM app is suited to the norm of society, thus I felt comfortable in using it. 
 

[42], [43] 

 Historical 

Information 

 

The PMCOM app enabled me to track my child’s obesity status at any time. [50], ([41], [42], [43] 

The PMCOM app allowed me to track my child’s obesity status at any specific date. 
 

[50], ([41], [42], [43] 

Motivation Suggestion 

 

Suggested information motivated me to monitor my child’s status for fear of the impact of 

obesity in the future. 

[41], [42]  

Suggested information motivated me in keeping my child from being socially rejected by 

his/her peers. 

[42] 

I accepted the PMCOM’s suggestions on my child’s obesity status; therefore, I will encourage 

other parents to use it. 

[42] 

I feel guilty whenever my child is obese or overweight; however, the suggestions helped me to 

handle the situation. 
 

[42] 

Praise Reading the PMCOM’s praise messages encouraged me; therefore, I was happy to use it. [41], [42] 

I was pleased to see the PMCOM’s praise messages because it did not disturb my parental 

feeling. 

[41] 

The praise messages of the PMCOM app gave me hope to continuously monitor my child’s 

status. 

[42] 

The second step is to ensure the content validity. Although 

different methods have been discussed in regard to the 

measurement of content validity, expert opinion appears to be 

the most widely accepted method [31] cited in [32]. 

According to [33], content validity is determined by expert 

judgment. [18] indicated that expert review is sufficient to 

determine that an instrument has content validity. Three to ten 

experts are the required minimum for content validity [34], 

[35] and [36], although some scholars suggested a minimum 

of two experts [37] and [29]. The selection of the expert 

reviewer was based on their experience in the field and 

scientific qualifications [38] and [29]. They were deemed to 

have sufficient knowledge in the research concepts, theory, or 

problems that address the subject content of the instrument; 

or knowledge with the instrument formatting techniques 

which impact the structural construction of the instrument 

[38] and [39]. 

Given the importance of the expert review process, seven 

experts were involved in the validation process. Six of the 

experts have experience in persuasive technology, human-

computer interaction, and mobile development; and one has 

experience in statistics research and instrument development. 

The experts then reviewed, either individually or as a group 

all the related materials and commented on certain areas such 

as operational definitions, comprehensiveness of the theory 

and adequacy of the sample. The experts then reviewed, either 

individually or as a group all the related materials and 

commented on certain areas such as operational definitions, 

comprehensiveness of the theory and adequacy of the sample.  

 

In step four, the six experts have to ensure the 

followings; (i) link each item with its respective aims, (ii) 

assess each item and its relevance in representing a topic, 

(iii) the items must adequately describe the content or 

behaviour in the domain of interest and (iv) write remarks 

for each item of the instrument.   

In the fifth step, the statistic expert has to ensure that 

the formatting of the instrument was well organised. The 

expert has suggested the use of the seven-point numerical 

scale to indicate the participant’s level of agreement or 

disagreement with the presented statement. The scale 

provides numbers rather than semantic space or verbal 

descriptions to identify the response options or categories 

[51] and [30]. Hence, the answer to each item in the 

questionnaire was measured on a seven-point numerical 

scale with the end points labelled 1 for “strongly 

disagree” and 7 for “strongly agree” to respectively 

indicate the participant’s level of agreement or 

disagreement with the statement presented.  

Numerical scales are frequently used to measure 

behavioural purposes [51]. In sum, a numerical scale 

works based on measuring the distance between numbers 

of positions. Several aspects were considered with regard 

to the seven-point numerical scale design. Firstly, the 

position to be measured has to be classified into two 

directional categories (positive and negative positions) 

without neutral position towards the issue under study 

[51] and [30]. Next, the number of classifications needed 

to be considered (i.e., “strongly disagree”, “disagree”, 

“agree” and “strongly agree”). 
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This classification should depend on how finely a 

researcher wants to measure the perspective of participants in 

question [52].  Therefore, the statistic expert suggested in 

adapting Sugiyono equation [53], a mathematical equation 

which calculates the interval range of Likert scales by 

performing the mathematical equation as follows:  

 

RS= (m−n) / b 

Remark:  

RS = Score range  

m = highest score on scale  

n = lowest score on scale  

b = number of classifications  

RS= (7−1) / 4=1.5 
 

Table II illustrates the criteria of analysis for each category 

by the rating scales. 
 

Table II. Criteria of Analysis for Each Category by Rating Scales 

Category Rating scale 

Strongly Disagree 1 – 2.49 

Disagree 2.5 – 3.99 

Agree 4 – 5.49 

Strongly Agree 5.5 – 7.00 

 

Step six is to ensure the clarity of the instrument whereby 

two parents having children aged between 5 and 14 years 

participated. They have to assess each item of the instrument 

based on the clarity of statement. In step seven, the researcher 

has to decide on the combination of the parents’ final 

responses after making the necessary adjustments.  

In step eight, all the suggestions by the parents were taken 

into consideration to improve and rearrange the content of the 

items and format of the questionnaire. In step nine, the 

researcher produced the final draft of the questionnaire for the 

subsequent validation process. In this step, it might be 

necessary to solicit advice or assistance from somebody who 

has expertise in graphic design particularly for questionnaire 

to be administered electronically.   

In this step also, it is necessary to consider the content 

validity procedures. However, the content validity differs 

from other validity testing in one aspect, it is not based on the 

scores from the scale, performance differences between 

persons, or changes based on some intervention; only on the 

expert’s judgement about the content of the items [54] and 

[55]. For this reason, some theorists consider content validity 

as insufficient to provide evidence for validation of the 

instrument, although content validation does influence the 

inferences that can be drawn from a score [56] cited in [35].  

To tackle this issue, Cronbach and Meehl [57] introduced 

the construct validity. Regrettably, some researchers have 

rushed through the process of validation with little 

appreciation for its enormous importance, only to find that 

their instrument did not work for construct validity or internal 

consistency reliability when the response data is obtained 

[37].  

Therefore, the new or adjusted instrument need to be 

re-evaluated based on the reliability test, with more 

evidence supported by performing construct validity [56]. 

Construct validity is described as the evidence to 

determine that the presumed construct is what is being 

measured [33], [58] and [29]. It verifies whether the 

instrument tapped the concept as theorised [59] and refers 

to the degree to which the construct measures what it is 

supposed to measure [60]. Investigators evaluate 

construct validity when specific criteria define the 

concept; they verify whether key constructs are included 

using content validity assessments made by the experts in 

the field or using the statistical methods such as factor 

analysis [29]. 

 In step ten, a pilot study was carried out with a small 

sample of individuals who were similar to those of whom 

the instrument is designed. The study was conducted by 

performing construct validity and reliability test to 

discover any limitations to the main study [51], [61], [62] 

and [29]. This process also ensured that the words and 

phrases of the questionnaire were clear and 

straightforward to the parents.  

In summary, the process as shown in Figure 1 provides 

adequate evidence of the instrument’s validity. 
 

 
 

Fig. 1. The steps in developing the instrument. 
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4. Data Collection 
The data for this study was collected through face to face 

interview using a questionnaire during November and 

December 2016. The criteria for the respondents include; (i) 

parents must have children aged 5 to 14,  (ii) the parents must 

use the PMCOM application in order to answer the questions, 

and (iii) the parents were briefed on answering the questions, 

the purpose of the study and the terms used. It took 

approximately 40 minutes to complete the questionnaire. The 

respondents were selected from two different locations; Kuala 

Lumpur and Putrajaya. The researcher faced some difficulties 

during the data collection since some of the parents were busy 

at work or could not be reached easily. At the end, only 58 

fully answered questionnaires were successfully collected. 

Demographic detail of the respondents is shown in Table III. 
 

Table III. Demographic information of the respondents. 

Item Frequency % 

Gender   

Male 34 58.6% 

Female 24 41.4% 

Total 58 100.0% 

Age   

26-30 years 10 17.2% 

31-40 years 41 70.7% 

>=41 years 7 12.1% 

Total 58 100.0% 

How long have you been using the 

smartphone? 
  

<5 years 18 31.0% 

5-10 years 34 58.6% 

>=11 years 6 10.3% 

Total 58 100.0% 

Education level   

Bachelor 21 36.2% 

Master 9 15.5% 

Ph.D. 6 10.3% 

Others 22 37.9% 

Total 58 100.0% 

Have you ever used the PMCOM app before?   

Yes 58 100.0% 

No 0 0.0% 

Total 58 100.0% 

Do you have any children between the ages of 

5-14 years old? 
  

Yes 58 100.0% 

No 0 0.0% 

Total 58 100.0% 

Are your children obese?   

Yes 58 100.0% 

No 0 0.0% 

Total 58 100.0% 

 

5. DATA ANALYSIS  
The data was analysed using two techniques; i) the 

principal component method for factor analysis, and ii) 

Cronbach’s coefficient alpha for the reliability. For the 

purpose of data analysis, a Statistical Package for the Social 

Sciences (SPSS) software version 21 for Windows 7 was 

used. SPSS is the most widely used computer programme for 

statistical analysis, which comprises a comprehensive set of 

procedures for organising, transforming and analysing 

quantitative data [63] and [64]. It can utilise data from almost 

every type of data set format to generate tabulated reports, 

distribution charts and trends to descriptive statistics and 

complex statistical analyses. 
  

 

6. FINDING AND DISCUSSION 
Factor analysis was applied to determine the construct 

validity by verifying the dimensions of the measures that 

had been operationally defined and indicating the items 

that were most suitable for each dimension [61]. 

Therefore, a statistical procedure such as factor analysis 

is considered helpful in providing evidence of construct 

validity [30]. The test was run by Principal Components 

Analysis extraction with varimax rotation [58]. 

Exploratory factor analysis (EFA) was sufficient for this 

study as recommended by [58]. EFA was applied to 

define the underlying structure among the variables 

depending on the rotated component matrix. Three test 

indicators were used for accepting each item; the Kaiser-

Meyer-Olkin measure of sampling adequacy (KMO test), 

the Bartlett test of sphericity and factor loading. The 

Bartlett’s test of sphericity and KMO check whether the 

factorability of data achieves less or equal to 0.05 and 0.6 

as minimum values respectively [58] and [65].  

The KMO test measures the adequacy of a sample in 

terms of the distribution of values for the execution of 

factor analysis [66]. Bartlett’s test of sphericity 

determines if the correlation matrix is an identity matrix 

[67]. Finally, factor loadings of ±.30 to ±.40 are 

minimally acceptable; values greater than ±.50 are 

generally considered essential for practical significance. 

According to [58], these guidelines are applicable 

when the sample size is 100 or larger and where the 

emphasis is on practical, not statistical significance. In 

addition, factor loading represents the correlation 

between an original variable and its factor. In determining 

a significance level for the interpretation of loadings, an 

approach similar to determining the statistical 

significance of correlation coefficients could be used. 

However, Hair and his colleagues emphasised that 

research has demonstrated that factor loadings have 

substantially larger standard errors than typical 

correlations. Thus, factor loadings should be evaluated at 

considerably stricter levels. For this reason, the 

researcher can employ the concept of statistical power to 

specify factor loadings considered significant for 

differing sample sizes [58]. Table IV lists the guidelines 

for sample sizes necessary for each factor loading value 

to be considered significant, according to [58].  
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Factor Loading Sample Size Needed for Significance 

0.30 350 

0.35 250 

0.40 200 

0.45 150 

0.50 120 

0.55 100 

0.60 85 

0.65 70 

0.70 60 

0.75 50 

R
E

S
E

A
R

C
H

 A
R

T
IC

L
E

 



 

 
 

Development and Validation of an Instrument to Measure the Persuasion Effects on Parents Qasim et al. 

 

The guidelines should be used as a starting point in factor 

loading interpretation. The data set was appropriate to carry 

out this test because all the criteria recommended by [65] and 

[58] were met.  The results of the KMO index and Bartlett’s 

sphericity test as data factorability measurements were 0.810, 

as shown in Table V. The KMO results confirmed the 

adequacy of the sample and continuation to factor analysis. 

The statistically significant Bartlett’s test results indicated 

continuing with the factor analysis as there was a relationship 

to investigate. 
 

Table V. KMO and Bartlett’s Test of EFA. 

Tests Results 

Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy 0.810 

Bartlett’s test of sphericity  

Approximate Chi-square 689.11 

df 171 

Sig. 0.000 

 

The factor loadings represent the correlation between the 

measured item and its intended factor. Table VI presents the 

results of factor loadings for all items. 
 

Table VI. Factor Loadings. 

No Constructs and Items Loadings 

 Reminder  

R1 The PMCOM app sent me a reminder message whenever I 

did not use it after a month. 

0.763 

R2 The reminder message of PMCOM app helped me in 

monitoring my child’s obesity status. 

0.821 

R3 The reminder message of PMCOM app did not disturb me. 
 

0.812 

 Reduction  

RE1 The PMCOM app provided simple steps to monitor my 

child’s obesity status. 

0.766 

RE2 The PMCOM app made the tasks of monitoring my child 

obesity status easier. 

0.764 

RE3 The PMCOM app's ability in monitoring my child obesity 

status is worth more than overcoming the consequences of 

the obesity. 

0.793 

RE4 I took a shorter time to monitor my child’s obesity status 

using the PMCOM app compare with the conventional 

approach. 

0.771 

RE5 The PMCOM app helped me to monitor my child’s obesity 

status with less mental effort. 

0.788 

RE6 The PMCOM app did not interrupt my routine life, and I 

will continue to use it. 

0.767 

RE7 The PMCOM app is suited of the norm of society, thus I 

felt comfortable in using it. 
 

0.767 

 Historical information  

H1 The PMCOM app enabled me to track my child’s obesity 

status anytime. 

0.890 

H2 The PMCOM app allowed me to track my child’s obesity 

status at any specific date. 
 

0.752 

 Suggestion  

S1 Suggestion’s information motivated me to monitor my 

child’s status for fear of the impact of obesity in the future. 

0.778 

S2 Suggestions information motivated me in keeping my child 

from socially rejected by his/her peers. 

0.783 

S3 I accepted the PMCOM’s suggestions on my child obesity 

status; therefore, I will encourage other parents to use it. 

0.772 

S4 I felt guilty whenever my child is obese or overweight; 

however, the suggestion’s information helped me to handle 

the situation. 
 

0.764 

 Praise  

P1 Reading the PMCOM’s praise messages encouraged me; 

therefore, I was happy to use it. 

0.759 

P2 I was pleased to see the PMCOM’s praise messages 

because it did not disturb my parental feeling. 

0.784 

P3 The praise messages of the PMCOM app gave me hope to 

continuously monitor my child status. 

0.865 

The rule requires that the factor loading in this study 

must be greater than 0.70 [68] and [58], which has been 

accomplished for all items. Once the factor loading and 

eigenvalue were derived, the process was continued by 

rotating the data using the varimax method as shown in 

Table VII. Varimax rotation simplifies the factor 

structure and is used to ensure that all the correlations 

between variable items are presented in the same factor 

loadings [63] and [58]. The results as illustrated in Table 

VII show that all seven items in factor one was related to 

reduction, so it was labelled as the factor of reduction. 

Four items in factor two were related to suggestion, 

making this the factor of suggestion. Three items in factor 

three were related to praise, so it was labelled the factor 

of praise. Three items in factor four were related to the 

reminder, which was labelled the factor of reminder. 

Finally, three items in factor five were related to praise. 
 

Table VII. Extraction rotated component matrixa . 

Items Component 

 1 2 3 4 5 

RE3 .793     

RE5 .788     

RE4 .771     

RE6 .767     

RE7 .767     

RE1 .766     

RE2 .764     

S2  .783    

S1  .778    

S3  .772    

S4  .764    

R2   .821   

R3   .812   

R1   .763   

P3    .865  

P2    .784  

P1    .759  

H1     .890 

H2     .752 

 

Reliability is an indicator of a measure’s internal 

consistency measured in a number of ways. Internal 

consistency represents a measure’s homogeneity or the 

extent to which each indicator of a concept converges on 

some common meaning [30]. More specifically, internal 

consistency is the degree to which the differences among 

the responses to one item are consistent with the 

differences among their responses to other items in the 

test [69]. One of the most popular approaches to assessing 

reliability is the internal consistency reliability coefficient 

using Cronbach’s alpha [23]. Cronbach’s alpha is also 

used to assess the internal consistency reliability of pilot 

test data [70]. The Cronbach’s alpha value should be 

equal to or higher than 0.70, which indicates that internal 

consistency is acceptable [71] and [72]. Meanwhile, [17] 

accepted a value of Cronbach’s Alpha to be equal to or 

higher than 0.60. [58] also suggested the minimum level 

of Cronbach’s alpha as 0.6 to confirm that an instrument 

is valid and trustworthy.  
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A total of 19 items were used to measure all the five 

constructs of the questionnaire for this study. The 

distributions are shown in Table VIII. 
 

Table VIII. Distribution of the Measurement Items with Their 

Construct. 

Construct Number of items 

Reminder messages 3 

Reduction 7 

Historical information 2 

Suggestion 4 

Praise 3 

Total 19 

 

The results of the reliability test are shown in Table IX 

whereby all the constructs have high Cronbach’s alpha 

values which indicates the internal consistency of the scale. 

All the constructs have Cronbach’s alpha values of greater 

than 0.7 which means that all satisfy the recommended 

internal reliability criterion.  

The analysis was continued to identify the items to be 

deleted and determine the Cronbach’s Alpha value without 

the deleted items. In selecting the item, it was decided that 

the adjusted item-total correlation for each item of a scale 

should exceed 0.30, recommended as the standard for 

supporting item-internal consistency [72] and [73].  
 

Table IX. Reliability Test. 

 

 

The removal of a low discriminating item would result  

in a significantly higher Cronbach alpha value. Table X 

shows that the corrected item-total correlation values for all 

the items are greater than 0.3, which indicate that the items 

are discriminating well between high and low scores on the 

whole questionnaire. Moreover, the removal of a few low 

discriminating items would not increase the reliability in 

this questionnaire. In general, item analysis showed very 

good internal consistency for all 19 items. In sum, these 

results indicate that the questionnaire has acceptable 

internal consistency reliability and the items overall are 

functioning well. 

 

 

 
Table X. Result of Cronbach’s Alpha If Item Deleted. 

Constructs and Items Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach’s 

Alpha if 

item deleted 

Reminder    

1. The PMCOM app sent me a reminder message whenever I did not use it after a month. 0.422 0.682 0.889 

2. The reminder message of PMCOM app helped me in monitoring my child’s obesity status. 0.371 0.565 0.891 

3. The reminder message of PMCOM app did not disturb me. 
 

0.345 0.549 0.892 

Reduction    

1. The PMCOM app provided simple steps to monitor my child’s obesity status. 0.727 0.754 0.879 

2. The PMCOM app made the tasks of monitoring my child obesity status easier. 0.505 0.645 0.887 

3. The PMCOM app's ability in monitoring my child obesity status is worth more than 

overcoming the consequences of the obesity. 

0.683 0.725 0.881 

4. I took a shorter time to monitor my child’s obesity status using the PMCOM app compare 

with the conventional approach. 

0.621 0.751 0.883 

5. The PMCOM app helped me to monitor my child’s obesity status with less mental effort. 0.624 0.741 0.885 

6. The PMCOM app did not interrupt my routine life, and I will continue to use it. 0.625 0.639 0.883 

7. The PMCOM app is suited of the norm of society, thus I felt comfortable in using it. 
 

0.786 0.814 0.878 

Historical information    

1. The PMCOM app enabled me to track my child’s obesity status anytime. 0.415 0.681 0.889 

2. The PMCOM app allowed me to track my child’s obesity status at any specific date. 
 

0.465 0.656 0.888 

Suggestion 
   

1. Suggestion’s information motivated me to monitor my child’s status for fear of the impact 

of obesity in the future. 

0.636 0.772 0.884 

2. Suggestions information motivated me in keeping my child from socially rejected by his/her 

peers. 

0.403 0.643 0.890 

3. I accepted the PMCOM’s suggestions on my child obesity status; therefore, I will encourage 

other parents to use it. 

0.656 0.778 0.882 

4. I felt guilty whenever my child is obese or overweight; however, the suggestion’s 

information helped me to handle the situation. 
 

0.306 0.621 0.893 

Praise 
   

1. Reading the PMCOM’s praise messages encouraged me; therefore, I was happy to use it. 0.324 0.504 0.893 

2. I was pleased to see the PMCOM’s praise messages because it did not disturb my parental 

feeling. 

0.605 0.693 0.883 

3. The praise messages of the PMCOM app gave me hope to continuously monitor my child 

status. 

0.461 0.674 0.888 
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Constructs No. of 

Original 

Items 

Cronbach’s 

Alpha 

Cronbach's 

Alpha Based on 

Standardised 

Items 

Reminder messages 3 0. 783 0. 783 

Reduction 7 0.911 0.911 

Historical information 2 0.812 0.813 

Suggestion 4 0.836 0.844 

Praise 3 0.796 0.807 
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7. CONCLUSION AND FUTURE RESEARCH 
 Attempts have been made to integrate different kinds of 

persuasive features in the design process of mobile 

applications. So far, few researchers have attempted to 

measure the level of persuasion rather than the users' 

acceptance or attitude or satisfaction. This paper developed 

a valid and reliable instrument for measuring the persuasion 

perspectives of parents using the PMCOM App. It is 

intended to help researchers to construct and validate the 

questionnaire by explaining the fundamental procedures in 

a series of steps. Each step describes in detail on how to 

develop the items of measurement used to persuade parents 

to monitor their children's obesity. However, this study has 

some limitations. First, the five dimensions that are 

allocated to the three variables that include trigger, ability 

and motivation might be sufficient to monitor the children's 

obesity by the parents. Therefore, this instrument can only 

be generalised when integrating the same dimensions to a 

similar behavioural change system, and in a similar context 

to targeting different groups of users in other areas. But on 

the contrary, future studies can take this process steps to 

develop any questionnaires in various fields and contexts. 

Second, some parents are unwilling or irresponsible to 

monitor their children’s obesity status for time limitations, 

work constraints or insufficient motivation or ability. 

Therefore, the number of respondents from urban areas was 

only 58 parents who have children aged 5-14 years. 

Consequently, this problem needs more intervention by the 

Ministry of Health Malaysia to provide a free tool to 

persuade and educate parents about the risk of childhood 

obesity. Third, the statistics of child obesity in Malaysia is 

still confidential and unavailable to be utilised in any study. 

Thus, it is difficult to conduct any study related to childhood 

obesity due to lack of data or record pertaining to this topic. 
 

Acknowledgment: This research was supported by the 

Fundamental Research Grant Scheme awarded to the 

Universiti Utara Malaysia by the Ministry of Higher 

Education of Malaysia. 
 

References 
1. Ahn, T., Ryu, S. & Han, I. 2005. The impact of the online and offline 

features on the user acceptance of Internet shopping malls. Electronic 

Commerce Research and Applications, 3, 405-420. 

2. Albaina, I. M., Visser, T., Van Der Mast, C. A. & Vastenburg, M. H. 

Flowie: A persuasive virtual coach to motivate elderly individuals to 

walk.  Pervasive Computing Technologies for Healthcare, 2009. 

PervasiveHealth 2009. 3rd International Conference on, 2009. IEEE, 

1-7. 

3. Alkhushayni, S. 2016. mHealth technology: Towards a new 

persuasive mobile application for caregivers that addresses 

motivation and usability. The University of Wisconsin-Milwaukee. 

4. Anderson, C. N., Noar, S. M. & Rogers, B. D. 2013. The persuasive 

power of oral health promotion messages: a theory of planned 

behavior approach to dental checkups among young adults. Health 

communication, 28, 304-313. 

5. Anderson, S. E. & Whitaker, R. C. 2010. Household routines and 

obesity in US preschool-aged children. Pediatrics, 125, 420-428. 

6. Arteaga, S. M., Kudeki, M., Woodworth, A. & Kurniawan, S. Mobile 

system to motivate teenagers' physical activity.  Proceedings of the 

9th International Conference on Interaction Design and Children, 

2010. ACM, 1-10.  
7. Asthana, H. S. & Bhushan, B. 2016. Statistics for social sciences (with 

SPSS applications), PHI Learning Pvt. Ltd. 

8. Bartlett, M. S. 1954. A note on the multiplying factors for various χ 2 

approximations. Journal of the Royal Statistical Society. Series B 

(Methodological), 296-298. 

9. Berg, B. L. 2004. Qualitative research methods. For the social 

sciences. Boston: Pearson Education. Inc. 

10. Botella, C., Etchemendy, E., Castilla, D., Baños, R. M., García-

Palacios, A., Quero, S., Alcaniz, M. & Lozano, J. A. 2009. An e-health 

system for the elderly (Butler Project): A pilot study on acceptance 

and satisfaction. CyberPsychology & Behavior, 12, 255-262. 

11. Brown, F. G. 1983. Principles of educational and psychological 

testing, Wadsworth Pub Co. 

12. Brox, E., Luque, L. F., Evertsen, G. J. & Hernández, J. E. G. 

Exergames for elderly: Social exergames to persuade seniors to 

increase physical activity.  Pervasive Computing Technologies for 

Healthcare (PervasiveHealth), 2011 5th International Conference on, 

2011. IEEE, 546-549. 

13. Cawley, J. 2010. The economics of childhood obesity. Health Affairs, 

29, 364-371. 

14. Clark, C. H. 2015. Development of computer-based physiotherapy 

patient education grounded in Health Action Process Approach and 

multimedia learning theory. Auckland University of Technology. 

15. Cohen, L., Manion, L. & Morrison, K. 2013. Research Methods in 

Education, Taylor & Francis. 

16. Consolvo, S., Mcdonald, D. W. & Landay, J. A. Theory-driven design 

strategies for technologies that support behavior change in everyday 

life.  Proceedings of the SIGCHI Conference on Human Factors in 

Computing Systems, 2009. ACM, 405-414. 

17. Cooper, D. R. & Schindler, P. S. 2016. Business Research Methods, 

McGraw-Hill Higher Education  

18. Cronbach, L. J. 1998. Essentials of psychological testing, Harper & 

Row New York. 

19. Cronbach, L. J. & Meehl, P. E. 1955. Construct validity in 

psychological tests. Psychological bulletin, 52, 281. 

20. Davis, L. L. 1992. Instrument review: Getting the most from a panel 

of experts. Applied nursing research, 5, 194-197. 

21. De Kerviler, G., Demoulin, N. T. & Zidda, P. 2016. Adoption of in-

store mobile payment: Are perceived risk and convenience the only 

drivers? Journal of Retailing and Consumer Services, 31, 334-344. 

22. De Vaus, D. 2013. Surveys in social research, Routledge. 

23. Devellis, R. F. 2016. Scale development: Theory and applications, 

Sage publications. 

24. Field, A. 2013. Discovering Statistics Using IBM SPSS Statistics, 

SAGE Publications. 

25. Fisher, C. 2007. Researching and writing a dissertation: a guidebook 

for business students, Pearson Education. 

26. Fogg. A behavior model for persuasive design.  Proceedings of the 

4th international Conference on Persuasive Technology, 2009. ACM, 

40. 

27. Fogg, B. 2003. Persuasive Technology: Using Computers to Change 

What We Think and Do. Morgan Kaufmann Publishers. 

28. Furr, R. M. & Bacharach, V. R. 2013. Psychometrics: an introduction, 

Sage. 

29. Gable, R. K. & Wolf, M. B. 2012. Instrument development in the 

affective domain: Measuring attitudes and values in corporate and 

school settings, Springer Science & Business Media. 

30. Gay, L. & Airasian, P. 2003. Educational research: Competencies for 

analysis and application. Upper Saddle: Pearson Education. Inc. 

31. Golafshani, N. 2003. Understanding reliability and validity in 

qualitative research. The qualitative report, 8, 597-606. 

32. Grant, J. S. & Davis, L. L. 1997. Selection and use of content experts 

for instrument development. Research in nursing & health, 20, 269-

274. 

33. Hair, J. F., Black, W. C., Babin, B. J. & Anderson, R. E. 2013. 

Multivariate Data Analysis, Pearson Education Limited.

 

 

2431 J. Comput. Theor. Nanosci. 16, 2424–2432, 2019

R
E

S
E

A
R

C
H

 A
R

T
IC

L
E

 



 

 
 
 

Qasim et al. Development and Validation of an Instrument to Measure the Persuasion Effects on Parents 

  

 

34. Hair, J. F., Celsi, M. W., Money, A. H., Samouel, P. & Page, M. J. 

2015. Essentials of Business Research Methods, Taylor & Francis 

Group. 

35. Halko, S. & Kientz, J. A. 2010. Personality and persuasive technology: 

an exploratory study on health-promoting mobile applications. In: 

International conference on persuasive technology (pp. 150-161). 

Springer, Berlin, Heidelberg. 

36. Hendriks, B., Van Meurs, F., Korzilius, H., Le Pair, R. & Le Blanc-

Damen, S. 2012. Style congruency and persuasion: A cross-cultural 

study into the influence of differences in style dimensions on the 

persuasiveness of business newsletters in Great Britain and the 

Netherlands. IEEE Transactions on Professional Communication, 55, 

122-141. 

37. Hunt, S. D., Sparkman Jr, R. D. & Wilcox, J. B. 1982. The pretest in 

survey research: Issues and preliminary findings. Journal of 

Marketing Research, 269-273. 

38. Kaiser, H. F. 1960. The application of electronic computers to factor 

analysis. Educational and psychological measurement, 20, 141-151. 

39. Kaptein, M. 2012. Personalized persuasion in ambient intelligence. 

Journal of Ambient Intelligence and Smart Environments, 4, 279-280. 

40. Kaptein, M., De Ruyter, B., Markopoulos, P. & Aarts, E. 2012. 

Adaptive persuasive systems: a study of tailored persuasive text 

messages to reduce snacking. ACM Transactions on Interactive 

Intelligent Systems (TiiS), 2, 10. 

41. Karim, A., Alharbi, A., Alkadhi, B. & Alothaim, N. 2017. Mobile 

Application on Smoking Cessation Based on Persuasive Design 

Theory. In Pacific Asia Conference on Information Systems (p. 179). 

42. Kent, R. A. 2007. Marketing Research: Approaches, methods and 

applications in Europe, Thomson Learning London. 

43. Kumar, R. 2014. Research Methodology: A Step-by-Step Guide for 

Beginners, SAGE Publications. 

44. Kuonanoja, L., Langrial, S., Lappalainen, R., Lappalainen, P. & 

Oinas-Kukkonen, H. 2015. Treating depression with a behavior 

change support system without face-to-face therapy. AIS Transactions 

on Human-Computer Interaction, 7, 192-210. 

45. Langrial, S., Oinas-Kukkonen, H., Lappalainen, P. & Lappalainen, R, 

2013, April. Rehearsing to control depressive symptoms through a 

behavior change support system. In CHI'13 Extended Abstracts on 

Human Factors in Computing Systems (pp. 385-390). ACM. 

46. Langrial, S., Oinas-Kukkonen, H., Lappalainen, P. & Lappalainen, R. 

2014. Managing Depression through a Behavior Change Support 

System without Face-to-Face Therapy. Persuasive Technology. 

Springer. 

47. Litwin, M. S. & Fink, A. 1995. How to measure survey reliability and 

validity, Sage. 

48. Lynn, M. R. 1986. Determination and quantification of content 

validity. Nursing research, 35, 382-386. 

49. Meschtscherjakov, A., Gärtner, M., Mirnig, A., Rödel, C. & Tscheligi, 

M. 2016. The Persuasive Potential Questionnaire (PPQ): Challenges, 

Drawbacks, and Lessons Learned. Persuasive Technology: 11th 

International Conference, PERSUASIVE 2016, Salzburg, Austria, 

April 5-7, 2016, Proceedings. Cham: Springer International 

Publishing. 

50. Messick, S. 1989. Validity In. R. Linn (Ed.) Educational measurement 

(13-103). New York: Macmillan Publishing. 

51. Ministry 2016. National Health and Morbidity Survey (NHMS), Non-

Communicable Diseases, Risk Factors & Other Health Problems. 

Institute for Public Health, Malaysia: Kuala Lumpur: Ministry of 

Health Malaysia. 

52. Nunnally, J. C. & Bernstein, I. H. 1994. Psychometric Theory 3E. Tata 

McGraw-Hill Education. 

 

53. Oinas-Kukkonen, H. & Harjumaa, M. 2009. Persuasive systems 

design: Key issues, process model, and system features. In: 

Communications of the Association for Information Systems, 24, 28. 

54. Pallant, J. 2016. SPSS Survival Manual: A Step by Step Guide to Data 

Analysis Using IBM SPSS, Allen & Unwin. 

55. Pamuk, S., Ergun, M., Cakir, R., Yilmaz, H. B. & Ayas, C. 2015. 

Exploring relationships among TPACK components and development 

of the TPACK instrument. Education and Information Technologies, 

20, 241-263. 

56. Preece, J., Sharp, H. & Rogers, Y. 2015. Interaction Design: Beyond 

Human-Computer Interaction, Wiley. 

57. Qasim, M. M., Ahmad, M. & Omar, M. 2017a. Persuasive Strategies 

in Mobile Healthcare: A Systematic Literature Review. Journal of 

Engineering and Applied Sciences, 12, 8706-8713. 

58. Qasim, M. M., Zulkifli, A. N., Ahmad, M., Omar, M. & Bakar, J. a. 

A. 2015. Educating parents in dealing with childhood obesity through 

the use of the BMI monitor app. Man in India, 96, 367-376. 

59. Qasim, M. M., Zulkifli, A. N., Ahmad, M., Omar, M. & Bakar, J. a. 

A. A systematic process for persuasive mobile healthcare 

applications. In: AIP Conference Proceedings, 2017b. AIP 

Publishing, 1-6. 

60. Rew, L., Stuppy, D. & Becker, H. 1988. Construct validity in 

instrument development: A vital link between nursing practice, 

research, and theory. Advances in Nursing Science, 10, 10-22. 

61. Sekaran 2003. Research methods for business. Hoboken. NJ: John 

Wiley & Sons. 

62. Sekaran & Bougie, R. 2010. Research methods for business: A skill 

building approach. Wiley. London. 

63. Sekaran & Bougie, R. 2016. Research Methods for Business: A Skill 

Building Approach, Wiley. 

64. Singh, A. S. & Masuku, M. B. 2014. Sampling techniques & 

determination of sample size in applied statistics research: An 

overview. International Journal of Economics, Commerce and 

Management, 2, 1-22. 

65. Sitwat, L. 2014. Exploring the influence of persuasive reminders and 

virtual rehearsal on the efficacy of health behavior change support 

system. university of oulu, Finland. 

66. Streiner, D. L., Norman, G. R. & Cairney, J. 2015. Health 

Measurement Scales: A Practical Guide to Their Development and 

Use, Oxford University Press. 

67. Sugiyono. 2011. Metode Penelitian Kuantitatif, Kualitatif dan R&D 

(Qualitative and Quantitative Research Methods), Bandung, 

Indonesia: Alfabeta. 

68. Tabachnick, B. G. & Fidell, L. S. 2013. Using Multivariate Statistics, 

Pearson Education. 

69. Thieme, A., Comber, R., Miebach, J., Weeden, J., Kraemer, N., 

Lawson, S. & Olivier, P., 2012, May. We've bin watching you: 

designing for reflection and social persuasion to promote sustainable 

lifestyles. In Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems (pp. 2337-2346). ACM. 

70. Van Teijlingen, E. & Hundley, V. 2002. The importance of pilot 

studies. Nursing standard, 16, 33-36. 

71. Waltz, C. F., Strickland, O. L. & Lenz, E. R. 2016. Measurement in 

Nursing and Health Research, Fifth Edition, Springer Publishing 

Company. 

72. Yaghmale, F. 2003. Content validity and its estimation. Journal of 

Medical Education, 3. 

73. Zikmund, W. G., Babin, B. J., Carr, J. C. & Griffin, M. 2013. Business 

Research Methods, Cengage Learning. 

 

 

 
 

Received: 10 November 2018. Accepted: 22 November 2018. 

 

 
 

 

J. Comput. Theor. Nanosci. 16, 2424–2432, 2019 2432 

R
E

S
E

A
R

C
H

 A
R

T
IC

L
E

 

View publication statsView publication stats

https://www.researchgate.net/publication/333868037

