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Abstract 

Big data analysis on data transmitted from the ever increases devices is directly or indirectly likely to 

influence the adoption of fog computing. Fog computing was introduced to cater the ever increasing 
demand Internet of Things that generate huge amounts of data. The objective of this paper is to 

present the process of determining the content validity of instrument item in order to conduct a study 

in determining factors influencing fog computing adoption based on quality of results (QoR) for 

heterogeneous data analysis. Selection or generation of items were adopt and adapt from assessment 
instruments of other studies. Items reviewed by a panel of experts in term of the relevancy and 

representativeness. The Item Content Validity Item (I-CVI) and Scale Content Validity Index (S-CVI) 

computed. The finding from the assessment confirmed that the instrument is relevant with few item 
modifications is required. 

Keywords: content validity, data analysis, fog computing, Quality of Results,  

 

INTRODUCTION 

The huge demand of Internet of Things (IoT) usage has brought storage between the end-user usage 

or industrial services with the cloud data centers. Few of the main factors companies using cloud 

computing is to enhance security and privacy, cost reduction, ease of use and minimal managing 
efforts. Cloud computing model has efficiently handled the process and analysis of different types of 

data. However, the data that handle by cloud computing is collected from heterogeneous sources and 

large in volume has getting more complex. Generated data is in unstructured and structured data 
format such as logs, audio, video and text require better technology to perform analytical decision 

making (Malik et al., 2018).  

 
As there is a significant increase in Internet of Things devices, it can consume high bandwidth and 

latency. The emergence of fog computing architecture compliments cloud computing by providing 

better computation capacity. It is deployed near to the user devices or sensor to decrease the response 

time. The huge amount of data transmitted from multiple user devices will be critically analysed and 
filter before it processes by cloud computing (La, Ngo, Dinh, Quek, & Shin, 2019). However, there is 

a complexity in determining valuable data since it may contain error or corrupted decreases the data 

quality. Organisation business strategy and operational effectiveness depending on the data quality. 
An organisation needs a mechanism for them to systematically evaluate the generated data so that it 

can maximise the overall organisation’s competitive advantage, the efficiency of decision making and 

profits (Wahyudi, Kuk, & Janssen, 2018). 

 
Organisation requires a suitable technology solution in order to effectively deliver their services in a 

timely manner as it can contribute to the overall business performance (Fernando, Chidambaram, & 

Wahyuni-TD, 2018). Example, organisation facing issue to diminish the same data generated in a 
different format. Each data format is duplicating in multiple storages. After a certain time period, the 

unnecessary data of the selected format will be removed. This is happening because the organisation 

is lack of technology to diminish which data is useful for the organisation and to an extent there’s no 
decision making made on which data is needed for keeping or remove. Unnecessary data needed to be 

removed since it is allocating quite a large amount of storage size hence it involves high maintenance 
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cost. Other than that, it is informed that stakeholders request for the data to be stored since it may lead 

to the development of new service that can be provided to the user (Perkhofer, Hofer, Walchshofer, 
Plank, & Jetter, 2019). 

 

Nowadays most of the IT-based organisations are progressing fast on the innovation and alignment of 

market structure in order to meet the demand of the latest technology adoption. However, most of the 
biggest IT organisation resources is the IT expert itself which it likely can improve the likelihood of 

successful implementation of technology adoption. There is limited research instrument addressing 

the instrument in assessing the fog computing heterogeneous data analysis in correlation with the 
quality of result. For this reason, an instrument was developed and the researcher further explained the 

content validity assessment for a study of factors influencing fog computing adoption based on quality 

of results (QoR) for heterogeneous data analysis. The remaining of this paper is organized as follows; 
Section 2 discusses a comprehensive review of literature, Section Error! Reference source not 

found. presents the overview of content validation, Section Error! Reference source not found. 

discusses the result of the content validity process, Section 5 provides a summary and open research 

concerns. 
 

LITERATURE REVIEW 

1.1 FOG COMPUTING 

From improved embedded hardware to generate valuable insight into the raw data, Internet of Things 

(IoT) generally supports a variety of industries such as in smart city, healthcare, transportation, 

agriculture etc (Naveen & Kounte, 2020). As the IoT usage keeps arising, it needs to be handle by 
technologies that supports storing, managing and processing a high volume of data (Sunyaev, 2019). 

Other than that, IoT has better performance if it is integrated with other technologies as it improves 

the services in reducing latency, response time, security and data integrity (Gill, Tuli, et al., 2019). 

 
Cloud computing is a term used to describe the processing and analysing of a huge amount of data 

using resources such as networking and storage. The main purpose of cloud computing is to serve an 

organisation ultimate capability by also reducing organisation cost on computerised architecture and 
the overall IT operational cost. Cloud computing level of service that available is infrastructure as a 

service (SaaS), platform as a service (PaaS) and software as a service (SaaS). However, as 

applications and data become more complex cloud model not possible to provide the optimal flow of 

data. Due to centralized geographical distribution and distance between the client cloud server 
involving multiple hoops has brought limitation on the cloud to give the sensing facility (Malik et al., 

2018). 

 
Cloud computing technology is important in the industry has remained to be one of the most popular 

on-demand computing services. However, there are challenges faced by cloud computing in 

delivering the organisation’s demand in data processing where in some cases there are events of 
inaccuracy and abnormalities. In other words, this platform is actually collecting data without using 

data analytics. For Example, the IoT devices in the healthcare sector require cloud to give sensing 

facility but it is actually lacking certain information for the user (Gill, Wander, Buyya, Chand Arya, & 

Singh Wander, 2019).  
 

It is predicted that in the next decade, most of the new devices will be needing a technology that able 

to handle a huge amount of data that these devices will generate (Sunyaev, 2019). Fog computing was 
first introduced in the most research paper in the year 2011 and adopted by an organisation about a 

year later (Gill, Tuli, et al., 2019). Focus study of the technology is to provide distributed computing 

that is closer proximity to the location of data production. Due to challenges faced by cloud 
computing, the emergence of fog computing has improved the cloud service layer. Ever since the 

implementation of fog computing has compliments cloud computing features on providing storage 

and computation with minimum latency and response time at the edge of network (Gill, Wander, et 
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al., 2019; Sunyaev, 2019).  

 
Fog computing act as a middle layer between cloud computing and IoT devices which greatly 

provides real-time interactions, security, mobility supports and large a number of server nodes. Shared 

fog platforms capable of running multiple applications simultaneously (Gill, Wander, et al., 2019; 

Sunyaev, 2019). Nevertheless, compared to cloud, fog only support processing of small scale of data 
(Gill, Tuli, et al., 2019; Lan, Taherkordi, Eliassen, & Horn, 2019). Due to most local fog node unable 

to process huge amount of data and complex data issues, in this cases it is still managed by cloud 

computing (Gill, Tuli, et al., 2019).  
 

Wide area opportunity for fog computing approaches on the use cases covers security, cognition, 

agility, latency and efficiency (SCALE) (Huang et al., 2018; OpenFog, 2015). Thus, OpenFog 
Consortium involving top technology industries and with other academic institutions work on how 

transitions of the market to fog platform could improve the investments, reduce overall hardware cost 

and encourage other big industries to fully utilize existing cloud computing. The main objective of 

OpenFog “provides the missing link in the cloud-to-thing continuum” (OpenFog Consortium, 2017). 
The provided use cases demonstrate on the smart approaches of fog integration with the application is 

to influence the adoption of fog computing within the industries (Astuti, Brogi, & Forti, 2019; Huang 

et al., 2018). 
 

Other than that, fog computing becomes more popular due to the great potential in handling 

heterogeneous data analysis. It allows heterogeneous data processing and analytics in a closer distance 
between the client and the server. Many industries realized that the usage of fog computing and 

heterogeneous data analysis could enhance their daily operation. Data that gathered from various 

sources requires optimization for the user to gain useful insight. (Dash, Shakyawar, Sharma, & 

Kaushik, 2019).  
 

Heterogeneous data analysis using fog computing has brought significant advantages to the 

organizations such as cost-saving storage, security, better business decisions and fit for demand 
forecasting (Yudi Fernando, Ramanathan RM Chidambaram & Article, 2017). Organizations collect 

and store data for on-premise and off-premise storage analysis. Example of data collected are log 

files, text, audio, video, transactional data etc.. However, one of the challenge associated with various 

storage analysis is to determine the accessibility and readability for data analysis (Dash et al., 2019). 
Quality of data that generated from the devices poses various challenges such as the incompleteness, 

accuracy, timeliness and validity (Abdul Malic, Tengku Izhar, & Abdul Kadir, 2019; Kolajo, 

Daramola, & Adebiyi, 2019). 
 

The primary challenge of organization handling heterogeneous data analysis is keeping the data 

relevant and efficient in many usages. Quality of result (QoR) makes sure the user is left satisfied with 
the quality of data generated. Other than keeping fog computing streaming data with low latency, it is 

equally important to differentiate which data need to be kept as the heterogeneity of data might be 

incomplete or inaccurate. Therefore, the generated data needs a technique in measuring the quality of 

result of organisation’s heterogeneous data analysis (Dash et al., 2019; Kolajo et al., 2019). 
 

In the past years, many research on fog computing was published. However, most of the paper focuses 

on the technical and architectural aspect of the deployment (Lan et al., 2019). The process of 
manually identifying issues related to big data collected is less likely discussed in the previous paper 

(Gill, Wander, et al., 2019; Lan et al., 2019). Hence, reducing the issues related to quality of result of 

heterogeneous data analysis through the use of fog computing has become the main objective of this 
research.  

 

 

 

CONTENT VALIDATION PROCESS 
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Content validation is important for quantitative research particularly to provide evidence about the 

construct validity of an assessment instrument (Haynes S, Richard D, 1995). Other than that, Rubio et 
al (2003) defined content validity assessment should be conducted to assess the reliability of a new 

construct. Content validation in this study involve item review, selection of qualified experts, brief the 

experts and collect their judgements based on rating (Crocker, 2015).  

 
The recommended process of instrument development is by identifying the domain through extensive 

literature review. Based on the identified domain, generation of instrument items by adopt and adapt 

from the pre-existing instrument that has linked with the domain. The content domain of the factors 
influencing fog computing adoption based on the quality of results (QoR) for heterogeneous data 

analysis was identified based on a related literature review (Abdul Malic et al., 2019). The researcher 

managed to develop construct categories and all the instrument’s item were gathered during the 
analysis of information in the literature review and industry as per Table 1 below: 

 

Table 1: Construct Categories 

Name of Construct Item by Number (for 

Indication Purposes) 

Total of Items 

a. Fog computing adoption:  Q8 – Q13 6 

b. Quality of Result:  Q14 – Q53 - 

i. Quality Indicators: Q14 – Q23 10 

ii. Quality Control: Q24 – Q27 4 

iii. Validity Outcome: Q28 – Q33 6 

iv. Reliability Outcome: Q34 – Q49 16 

v. Quality of Result: Q50 – Q52 3 

c. Heterogeneous Data Analysis:  Q53 – Q78 7 

i. On-premise storage:  Q60 – Q68 9 

ii. Off-premise storage:  Q69 – Q78 10 

 

In addressing experts’ understanding and expectation are captures in content validation form which 
contains clear instruction on the rating scale. The recommended rating scale of 1-4 relevancy. Rating 

for relevancy are (1) no relevance at all, (2) item need some revision, (3) relevant but need minor 

revision and (4) very relevant. Other than that, to facilitate the scoring process by the experts, the 
definition of each domain is provided accordingly. 

 

Table 2: I-CVI Definition and Score 

Definition Score 

No relevance at all 1 

Item need some revision 2 

Relevant but need minor revision 3 

Very relevant 4 

 
In this paper, there are four (4) IT experts among different private organisation major in development, 

innovation and commercialisation of technologies adoption to their local environment (Maynard, 

2007). The selected experts are the who involve directly with the supervision of fog computing and 
heterogeneous data analysis in their own organisation. Upon identification of the experts, a formal 

letter distributed via email which explained the confidentiality and the purpose of the interview. Most 
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interviews conducted in one-hour duration through the face-to-face approach. Throughout the process, 

any comments, statement and opinion were noted since it may improve the items. Experts were given 
a set of an instrument containing the items. The items were evaluated by its relevancy based on a 4-

point rating scale form with each of it were defined accordingly. 

 

Once all experts have completed the assessment, the researcher revised and determined experts’ score 
of each of the item. There are two methods in computing CVI which are item-level score (I-CVI) and 

scale-level score (S-CVI). Using the theoretical definition provided, I-CVI only computed item that 

was rated either 3 or 4. Item rated 3 or 4 is equal to I-CVI 1.00. According to Polit & Beck (2005), if 
there are three to five experts participated in the study, the item that produced I-CVI 1.00  has deemed 

to be relevant. As for S-CVI, scale level item contains two methods that have different formula 

computation. Firstly, the calculation of the average I-CVIs with total items defined as S-CVI (S-
CVI/Ave). Secondly, total item that reaches universal agreement between the experts (I-CVI equal to 

1) divided to total item, known as S-CVI (S-CVI/UA) (Ghahramanian et al., 2015). 

 

RESULTS AND DISCUSSION 
The content validity process identified nine dimensions includes fog computing adoption (6 items), 

quality of result (3 items), quality indicators (10 items), quality control (4 items), validity outcome (6 

items), reliability outcome (16 items), heterogeneous data analysis (7 items), on-premise storage (9 
items) and off-premise storage (10 items). These nine dimensions populated to the total of 72 items. 

 

All the expert review was consolidated and analysed. The acceptable range is more than 0.75 of 
content validity for each item. The result has shown that out of 71 items, 54 items marked relevant, 6 

items need to be reconstructed and 11 items were subject to modification or elimination. The 60 items 

that were accepted for a further study after a final modification. Score of S-CVI/Ave is 0.77 is 

considered as Good. Based on Polit & Beck, (2005), a percentage of 0.90 and higher would be 
acceptable. As for S-CVI/UA, the computed result is 0.59. The accepted score would be 0.40. 

However, in this paper, the researcher consider focusing on S-CVI/Ave result since universal 

agreement score is low and the average score has higher content validity (Polit & Beck, 2005). Table 
1 shows the items, total agreement between the expert, CVI, S-CVI/Ave and S-CVI/UA score: 

 

Table 3: Result on content validation according to experts 

Item  

No 

Item(s) Expert Agreement Number  

in  

Agreement 

CVI 

1 2 3 4 

1  It is recommended to use fog computing 

approaches in the organization (Mohammed, 
Ibrahim, & Ithnin, 2016) 

✔ ✔ ✔ ✔ 

4 1.00 

2 It is anticipated that the organization will 

adopt fog computing in the near future 
(Mohammed et al., 2016) 

✔ ✔ ✔ ✔ 

4 1.00 

3 The organization plans to evaluate and adopt 

fog computing (Mohammed et al., 2016) ✔ ✔ ✔ ✔ 
4 1.00 

4 The organization is currently engaged at the 

initial stage of fog computing adoption 

(Mohammed et al., 2016) 
✔ ✔ ✔ ✔ 

4 1.00 

5 Overall I think that using fog computing 

services is advantageous (Gangwar, Date, & 

Ramaswamy, 2015) 
✔ ✔ ✔ ✔ 

4 1.00 

6 Overall, I am in favor of using the fog 
computing services (Gangwar et al., 2015) ✔ ✔ ✔ ✔ 

4 1.00 
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Item  

No 

Item(s) Expert Agreement Number  

in  

Agreement 

CVI 

1 2 3 4 

7 We use Fog computing to 

benchmark/compare data quality indicators 

with other companies? (Preston, 2006) 
✔ ✔ X ✔ 

3 0.75 

8 We use Fog computing to evaluate the 

completeness of the data that generated from 

the fog computing (Vetrò et al., 2016) 
✔ ✔ ✔ ✔ 

4 1.00 

9 We use Fog computing to provide a complete 

set of information (Côrte-Real, Ruivo, & 

Oliveira, 2019; Fosso Wamba, Akter, 

Trinchera, & De Bourmont, 2018) 

✔ ✔ ✔ ✔ 

4 1.00 

10 We use Fog computing to comprehensive 

information (Côrte-Real et al., 2019; Fosso 

Wamba et al., 2018) 
✔ X X X 

1 0.25 

11 We use Fog computing to provide all the 
information needed (Côrte-Real et al., 2019; 

Fosso Wamba et al., 2018) 
✔ X X X 

1 0.25 

12 We use Fog computing to provide the most 
recent information (Côrte-Real et al., 2019; 

Fosso Wamba et al., 2018) 
✔ X X X 

2 0.50 

13 The information from the fog computing is 
always up-to-date (Côrte-Real et al., 2019; 

Fosso Wamba et al., 2018) 

X X X ✔ 

1 0.25 

14 We use Fog computing to produce correct 

information (Côrte-Real et al., 2019; Fosso 
Wamba et al., 2018) 

✔ ✔ X X 

2 0.50 

15 There are few errors in the information 

obtained from fog computing (Côrte-Real et 

al., 2019; Fosso Wamba et al., 2018) 
✔ ✔ X X 

2 0.50 

16 The information provided by fog computing 

is accurate (Côrte-Real et al., 2019; Fosso 

Wamba et al., 2018) 
✔ X X ✔ 

2 0.50 

17 It is important to have data quality control 

process for high quality business process of 

organisation (Kowalczyk, 2011) 
✔ ✔ ✔ ✔ 

4 1.00 

18 The quality control have contributed to an 

improvement of the general quality of 

heterogeneous data analysis in this 

organisation (Sokoloff, 1983) 

✔ ✔ ✔ ✔ 

4 1.00 

19 The quality control have given the 

opportunity to improve organisation decision 

making process (Sokoloff, 1983) 
✔ ✔ ✔ ✔ 

4 1.00 

20 Quality control have helped organisation to 

improve the quality of heterogeneous data 

analysis generated from fog computing 

(Sokoloff, 1983) 

✔ ✔ ✔ ✔ 

4 1.00 

21 We use fog computing for a secure 

heterogeneous data analysis (Amiri, 2017) X ✔ ✔ ✔ 
3 0.75 
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Item  

No 

Item(s) Expert Agreement Number  

in  

Agreement 

CVI 

1 2 3 4 

22 We use fog computing for a trustworthy 

heterogeneous data analysis (Amiri, 2017) ✔ ✔ ✔ ✔ 
4 1.00 

23 We use fog computing for a useful 

heterogeneous data analysis (Amiri, 2017) ✔ ✔ ✔ ✔ 
4 1.00 

24 Fog computing heterogeneous data analysis 

instilled confidence in users (Chakrabarty, 

Whitten, & Green, 2007) 
✔ ✔ ✔ ✔ 

4 1.00 

25 Fog computing heterogeneous data analysis 
has helped user making critical decisions 

(Park, Lee, Lee, & Truex, 2012) 
✔ ✔ ✔ ✔ 

4 1.00 

26 Fog computing heterogeneous data analysis 
has high integrity (Park et al., 2012) ✔ ✔ ✔ ✔ 

4 1.00 

27 We use Fog computing to help organisation 
improves product performance. (Ooi, Lee, 

Tan, Hew, & Hew, 2018) 
✔ ✔ ✔ ✔ 

4 1.00 

28 Did you find errors on data? (Vetrò et al., 
2016) 

✔ ✔ ✔ X 
3 0.75 

29 We use Fog computing to perform the 

promised service dependably (Fernando, 

Chidambaram, & Wahyuni-TD, 2018) 
X X X X 

0 0.00 

30 We use Fog computing to perform the service 

accurately (Fernando et al., 2018) X X X X 
0 0.00 

31 We use Fog computing to inspire trust and 

confidence with customer and supplier 

(Fernando et al., 2018) 

X X X X 

0 0.00 

32 We use Fog computing to have accurate 
forecasting techniques in fulfilling 

unexpected demand (Fernando et al., 2018) 
X X X X 

0 0.00 

33 We use Fog computing to have reliable 
information systems in order to meet 

customer satisfaction (Fernando et al., 2018) 
✔ ✔ ✔ ✔ 

4 1.00 

34 We use Fog computing to provision of 

excellent ‘backup’ for organization’s data 
against hard-disk crash (P. Gupta et al., 2013) 

X ✔ ✔ ✔ 

3 0.75 

35 We use Fog computing  to have better and 

reliable ‘storage’ solution for my office data 
instead of thumb drive (USB) or portable 

hard disk (P. Gupta et al., 2013) 

X ✔ ✔ ✔ 

3 0.75 

36 We use Fog computing to provision of 
excellent disaster recovery (in-case of an 

unforeseen event) with uninterrupted access 

(P. Gupta et al., 2013) 

✔ ✔ ✔ ✔ 

4 1.00 

37 We use Fog computing to backup office data 
safely even if it gets corrupted due to 

spam/malware (P. Gupta et al., 2013) 
✔ X ✔ ✔ 

3 0.75 
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Item  

No 

Item(s) Expert Agreement Number  

in  

Agreement 

CVI 

1 2 3 4 

38 We use Fog computing to have high uptime 

and availability of the services round the 

clock 24x7x365 (P. Gupta et al., 2013) 
✔ X ✔ ✔ 

3 0.75 

39 We use Fog computing to have reliable 

heterogeneous data analysis is (Mcknight, 

Carter, Thatcher, & Clay, 2011) 
X X X X 

0 0.00 

40 Heterogeneous data analysis does not fail 

(Mcknight et al., 2011) X X X X 
0 0.00 

41 Heterogeneous data analysis is exceptionally 
dependable (Mcknight et al., 2011) X X X X 

0 0.00 

42 Heterogeneous data analysis does not 
malfunction (Mcknight et al., 2011) X X X X 

0 0.00 

43 We have a formalized set of criteria for 
judging the quality of the organisation data 

(Kowalczyk, 2011) 
✔ ✔ ✔ ✔ 

4 1.00 

44 On average, we spend to understand the 

quality of datasets? ✔ ✔ ✔ ✔ 
4 1.00 

45 In overall, evaluate the quality of the 

organisatioin data (Vetrò et al., 2016) ✔ ✔ ✔ ✔ 
4 1.00 

46 We have access to very large, unstructured 

and fast moving data for analysis (M. Gupta 
& George, 2016; Jeble et al., 2018) 

✔ ✔ ✔ ✔ 

4 1.00 

47 We integrate data from multiple internal 

sources into a fog computing for easy access 

(M. Gupta & George, 2016; Jeble et al., 
2018) 

✔ ✔ ✔ ✔ 

4 1.00 

48 We integrate external data with internal to 

facilitate high-value analysis of our business 
environment (M. Gupta & George, 2016; 

Jeble et al., 2018) 

✔ ✔ ✔ ✔ 

4 1.00 

49 We maintain consistent definitions and 

standards across the data we use for analysis 
(Quinn, 2016) 

✔ ✔ ✔ ✔ 

4 1.00 

50 Users, decision makers and product 

developers trust the data we use for analysis 

(Quinn, 2016) 
✔ ✔ ✔ ✔ 

4 1.00 

51 We use advanced tools (like 

optimization/regression/simulation) for data 

analysis (Dubey, Gunasekaran, & Childe, 
2018) 

✔ ✔ ✔ ✔ 

4 1.00 

52 We use data gathered from multiple sources 

(like company reports, tweets, Instagram, 

YouTube) for data analysis (Dubey et al., 
2018) 

✔ ✔ ✔ ✔ 

4 1.00 

53 We have the access to data from internal 

sources (Lai, Sun, & Ren, 2018) X ✔ ✔ ✔ 
3 0.75 

54 We are able to identify sources of big data 

that meet our needs. (Lin, 2016) X ✔ ✔ ✔ 
3 0.75 
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Item  

No 

Item(s) Expert Agreement Number  

in  

Agreement 

CVI 

1 2 3 4 

55 We are able to collect big data that meet our 

needs (Lin, 2016) ✔ ✔ ✔ ✔ 
4 1.00 

56 We are able to collect, store, and analyze 

large volumes of data (Lin, 2016) ✔ ✔ ✔ ✔ 
4 1.00 

57 We are able to collect, store, and analyze big 

data that flow in and out with a fast speed 

(Lin, 2016) 
✔ X ✔ ✔ 

3 0.75 

58 We are able to deal with quantitative big data. 
(Lin, 2016) ✔ ✔ ✔ ✔ 

4 1.00 

59 We are able to deal with qualitative big data 
such as text messages. (Lin, 2016) ✔ ✔ ✔ ✔ 

4 1.00 

60 We are able to deal with visual big data. (Lin, 

2016) 
✔ ✔ ✔ ✔ 

4 1.00 

61 We are able to deal with audio big data. (Lin, 

2016) 
✔ ✔ ✔ ✔ 

4 1.00 

62 We have the access to data from external 
sources (Lai et al., 2018) ✔ ✔ X ✔ 

3 0.75 

63 Automatic data capture systems are used (e.g. 

bar code) across the organisation (Lai et al., 
2018) 

✔ ✔ ✔ ✔ 

4 1.00 

64 We are able to identify sources of big data 

that meet our needs. (Lin, 2016) X ✔ X ✔ 
2 0.50 

65 We are able to collect big data that meet our 

needs (Lin, 2016) ✔ ✔ ✔ ✔ 
4 1.00 

66 We are able to collect, store, and analyze 

large volumes of data (Lin, 2016) X ✔ X ✔ 
2 0.50 

67 We are able to collect, store, and analyze big 

data that flow in and out with a fast speed 

(Lin, 2016) 
✔ ✔ ✔ ✔ 

4 1.00 

68 We are able to deal with quantitative big data. 
(Lin, 2016) ✔ ✔ ✔ ✔ 

4 1.00 

69 We are able to deal with qualitative big data 
such as text messages. (Lin, 2016) ✔ ✔ ✔ ✔ 

4 1.00 

70 We are able to deal with visual big data. (Lin, 
2016) 

✔ ✔ ✔ ✔ 
4 1.00 

71 We are able to deal with audio big data. (Lin, 

2016) 
✔ ✔ ✔ X 

3 0.75 

S-CVI/Ave =  

S-CVI/UA =  

(Total Agreement is 42) 

0.77 

0.59 

 

 

CONCLUSION 

This study has represented a content validity process on instrument development for a quantitative 

study determining factors influencing fog computing adoption based on quality of results (QoR) for 
heterogeneous data analysis. Selection or generation of item were adopt and adapt from assessment 
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instruments of other studies. Items reviewed by a panel of 4 experts in term of the relevancy and 

representativeness. The Item Content Validity Item (I-CVI) and Scale Content Validity Index (S-CVI) 
computed. As a result, content validity study revealed that this instrument has reached a satisfying 

level of content validity. Expert recommendations were taken to modify the final construct.  
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