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Abstract—The end-user computing capability is necessitated 

for efficiently performing his or her given tasks and improving 

his or her business performance in an computing environment. 

A measurement framework and items of an end-user computing 

competency is extracted from the major components of a 

general computing competency. Through a survey 

measurement of 287 respondents, this study performed factor 

and reliability analyses, and proposed a 15-item framework 

that can examine an end-user computing competency in an 

organizational computing environment. The application of the 

measure is confirmed by applying it to measuring the 

computing competency of the end-users in a firm computing 

environment and by presenting the measurement results for 

them. 

 
Index Terms—End-User computing, competency, framework, 

measurement items. 

 

I. INTRODUCTION 

In a computer system environment, the end-users use their 

computing systems for performing the end-users’ given 

tasks. In this environment, we can think that their computing 

ability have an effect on the performance of their tasks in a 

computing environment. Hence, this research considers the 

measures to efficiently examine the end-user computing 

ability and improve it for raising his or her business 

completion and the competitiveness of an enterprise. But the 

researches on the measurement of the end-user computing 

ability have not actively executed, and these studies focus on 

specific software skills, professional skills, and operational 

skills and so on [1]-[3]. For the end-users effectively 

accomplish their tasks in a computing environment, they 

have to be qualified with not fragmentary computing skills 

but the total computing ability including the concepts, 

knowledge, application, and experience departments. The 

measurement scale suitable for examining end-user 

computing ability in a whole computing capability 

perspective are very important to effectively manage and 

improve the computing capability that an end-user can 

efficiently execute the given tasks in a computing 

environment. That is, the computing capability of an end-user 

is a critical factor to raise his or her business execution and 

results, and it also connects with a firm management 

performance. 

Therefore, this study presents a measurement framework 
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and items scale for gauging a perceived end-user computing 

competency to efficiently perform his or her business tasks in 

a firm of computing environment. 

 

II. END-USER COMPUTING COMPETENCY 

A. Concepts of End-User Computing 

In previous literature, most of studies define that the 

end-user is an individual who directly interacting with his or 

her computer [4]-[6]. End-user computing refers to direct 

interaction with application software by managerial, 

professional, and operating level personnel in user 

departments [7], [8]. So, the end-user computing defines that 

an end-user directly interacts with computer application 

software and computing system in his or her departments. 

This study uses these definitions of the end-user computing 

and it includes the creative application of computing 

knowledge, solutions and applications, and computing 

systems to his or her tasks in order to improve his or her 

business performance. 

B. End-User Computing Competency Construct 

Generally speaking, competency is the total set of 

knowledge, skills, and attitudes as the action characteristics 

of an organizational member that can do his or her tasks 

outstandingly in an organizational environment [9]. The 

competency is a set of observable performance dimensions, 

including individual knowledge, skills, attitudes, and 

behaviors, as well as collective team, process, and 

organization capabilities that is linked to high performance, 

and provides the organization with sustainable competitive 

advantage [10]. And, the competency is a measurable pattern 

of knowledge, skill, abilities, behaviors, and other 

characteristics that an individual needs to perform work roles 

or occupational functions successfully [11]. Competency is 

defined as one’s characteristics that can differentiate 

significantly between effective and ineffective performance 

[12]. Competency is suggested as more precise definition that 

describes competency as work-related personal attributes; 

knowledge, skills, and values that individuals draw upon to 

do their work well [13]. Brownell [14] defines competency as 

a skill or personal attribute/ability that is required to be 

effective on the job that is critical to achieving targeted 

outcomes. The competency is a set of knowledge, skills, 

abilities, or other characteristics that differentiates high from 

average performance [15]. Competency is a total set of 

knowledge, skills, and attitudes which function as the action 

characteristics of an organizational member who can do his 

task outstandingly in an organizational environment [16]. 

Spencer & Spencer [16] presented five major components of 
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competency: Motives, Traits, Self-concepts, Knowledge, and 

Cognitive and Behavioral Skills. In general competency, 

individual characteristics such as motives, traits, 

self-concepts and knowledge lead to skills, and the action of a 

person with skills has an effect on the performance of his or 

her business from a computing perspective. In other words, 

computing competency is to transform general competency 

into a type of competency based on a computing perspective. 

Hence, the end-user computing competency (ECC) can be 

defined as the total set of knowledge, technology, skills and 

attitudes which function as action characteristics of an 

organizational member who can do his or her task 

outstandingly in a computing environment. In other words, 

ECC indicates individual total ability to apply computing 

technology, solutions, and computing systems to his or her 

tasks in a computing environment. 

This study generated 29 items to measure an end-user 

computing competency based on the definition and 

components of computing competency in previous research. 

 

III. METHOD 

The construct validity of the measurement items was 

studied by many researchers. Kerlinger (1978) presented two 

methods of construct validation: 1) correlations between total 

scores and item scores, and 2) factor analysis [17]. Doll & 

Torkzadeh (1988) [18] and Etezadi-Amoli & Farhoodmand 

(1996) [19] used factor analysis to verify the validity of the 

measurement tool construct. Torkzadeh & Doll (1999) [20] 

and Torkzadeh & Lee (2003) [1] used correlation analysis to 

verify the validity of the measurement tool construct. This 

study is likely to verify the validity of the measurement 

instrument construct and the extraction of adequate items by 

a factor analysis and reliability analysis. The ratio of sample 

size to number of measurement items (11:1) was above the 

minimum (10:1) ratio suggested for factor analysis by 

Kerlinger. The measurement questionnaire used a five-point 

Likert-type scale; where, 1: not at all; 2: a little; 3: moderate; 

4: good; 5: very good. The survey was gathered data from a 

variety of industries, and business departments and positions. 

A. Sample Characteristics 

A sample of 287 usable responses was obtained from a 

variety of industries, business departments and positions, and 

from management levels with considerable experience. All 

respondents had college or university degrees in: humanities 

and society (13.2%), management and economics (23.7%), 

engineering (48.8%), and science (14.3%). The industries 

represented in the sample were manufacturing (10.7%), 

construction (9.4%), finance, banking and insurance (18.7%), 

transportation, communication and services (29.7%), and 

information consulting and system implementation services 

(31.5%). The respondents identified themselves as top 

managers (4.3%), middle managers (45.3%), or workers 

(50.4%). The respondent had on average of 8.6 years of 

experience (S.D. =1.061) in their field, their average age was 

34.9 years old (S.D.=5.712). The survey method used in this 

measurement questionnaire was based on two kinds of 

collection methods: by direct collection and e-mail. 

B. Factor and Reliability Analysis 

The collected questionnaires were analyzed by using SPSS 

ver.12.0 software. Items were excluded when their 

correlation with the collected item-total was < 0.5 or when 

their correlation with the criterion scales was < 0.6 [11]. The 

correlations with the corrected item-total and the criterion 

item were significant at p < 0.01 and similar to those used by 

others in previous researches. The elimination was 

considered high enough to ensure that the retained items were 

adequate measures of the end-user computing competency. 
 

TABLE I: FACTOR LOADINGS, CORRECTED ITEM-TOTAL CORRELATION AND 

COEFFICIENTS ALPHA OF THE EXTRACTED ITEMS 

Variable
Factor Loading Corrected 

Item-Total 

Correlation

Coefficients 

AlphaFactor 1 Factor 2 Factor 3 Factor 4

V01 0.716 0.495

0.813V03 0.751 0.561

V06 0.807 0.653

V09 0.733 0.713

0.825
V11 0.678 0.618

V12 0.811 0.578

V17 0.734 0.741

V19 0.778 0.705

0.901

V20 0.813 0.721

V22 0.674 0.589

V23 0.835 0.727

V24 0.725 0.587

V26 0.787 0.669

0.803V27 0.812 0.727

V29 0.733 0.713
 

* Significant at P  0.01 

 

The developed measurement items were verified through 

factor analysis and reliability analysis, and it was used to 

identify the underlying factors or components that comprise 

the ECC construct. So, the inadequate measurement items for 

the developed scale were deleted by the analysis results. 

These deletions resulted in a 15-item scale for measuring an 

ECC. Each of the 15 items had a factor loading > 0.674 and 

the coefficients alpha of 4 potential factors had the values > 

0.803. The descriptions and loadings for the 15 items are 

presented in Table I, and grouped by their high factor loading. 

Each of the 15 items had a corrected item-total correlation > 

0.561. The correlation for each of the 15 items was positive 

and significant (p = 0.01 or below). This 15-item measure 

had the reliability (Cronbach’s alpha) of 0.90 and a 

criterion-related validity of 0.80. Hence, the measurement 

items with a validity and reliability were extracted by 

carrying a factor analysis as shown in Table I. 

C. Content Validity 

Content validity indicates the representativeness of the 

item content domain and is the basic conceptual criterion 

related to construct validity [21]. As Churchill [22] reported 

that “specifying the domain of the construct, generating items 

that exhaust the domain, and subsequently purifying the 

resulting scale should produce a measure which is content or 

face valid and reliable”, it means that the instrument has to 

consider all aspects of the construct being measured. The 

rigorous procedures used to conceptualize and operationalize 

the ECC construct, the interviews with computing 
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practitioners and experts in our research center, and the 

purification procedures, suggest that the refined ECC 

instrument retains good content validity [23]. 

D. Construct Validity 

Construct validity is used to examine how well the results 

obtained from using the measure fit with the theories that lie 

behind the design of the instrument. There are two common 

forms of construct validity, convergent and discriminant 

validity [21], [24]. This research uses two methods to 

confirm the construct validity of ECC: (1) the correlation 

matrix approach to investigate construct validity of the 

developed ECC measure [25]; (2) correlation coefficients 

between each dimension of ECC scale and average score of 

the ECC scale. In the correlation matrix methods, this 

research examines convergent validity by determining 

whether relationships between scales of the same factor are 

higher than zero and large enough to execute discriminant 

validity analysis [23], [26]. We also examine discriminant 

validity by counting the number of times that an item had a 

higher correlation with items of other factors than with those 

of its own factor [25]. The correlation matrix shows only five 

violations for 398 potential comparisons. 

 
TABLE II: CORRELATION MATRIX OF ECC MEASURES 

V03 0.47

V06 0.53 0.58

V09 0.36 0.27 0.42

V11 0.37 0.35 0.29 0.48

V12 0.25 0.36 0.39 0.55 0.54

V17 0.31 0.45 0.29 0.59 0.62 0.58

V19 0.41 0.34 0.39 0.33 0.29 0.32 0.38

V20 0.44 0.33 0.28 0.44 0.27 0.38 0.29 0.56

V22 0.38 0.35 0.38 0.36 0.39 0.36 0.34 0.58 0.61

V23 0.29 0.38 0.25 0.31 0.44 0.33 0.35 0.49 0.53 0.59

V24 0.41 0.27 0.33 0.37 0.28 0.38 0.24 0.56 0.61 0.54 0.58

V26 0.38 0.31 0.36 0.31 0.35 0.36 0.25 0.27 0.31 0.30 0.32 0.39

V27 0.32 0.33 0.38 0.36 0.32 0.35 0.38 0.27 0.36 0.33 0.37 0.36 0.57

V29 0.38 0.35 0.36 0.38 0.29 0.31 0.38 0.37 0.39 0.42 0.38 0.37 0.51 0.55

V01 V03 V06 V09 V11 V12 V17 V19 V20 V22 V23 V24 V26 V27 V29

 
 

Additionally, the computation of correlation coefficients 

between each dimension of the ECC measure and the average 

score of the ECC scale present that each dimension correlates 

significantly, and appears to be strongly related to, the 

average score of the ECC instrument, suggesting good 

construct validity, as shown in Table III. 

 
TABLE III:  CORRELATION COEFFICIENTS BETWEEN EACH FACTOR AND 

OVERALL ECC MEASURE 

Division

Factor Correlation Matrix

Computing
Concepts

Computing
Knowledge

Computing
Application

Computing
Experience

ECC

Computing
Concepts

Computing
Knowledge

0.39

Computing
Application

0.40 0.57

Computing
Experience

0.37 0.41 0.46

ECC 0.42 0.53 0.61 0.47

 

IV. MEASUREMENT FRAMEWORK AND ITEMS 

By exploring the factor analysis and reliability analysis on 

the first measurement items, we extracted 15 items to an ECC 

and the extracted items were identified as 4 factor groups. 

The 4 factor groups indicate the potential factors to measure 

the ECC. With investigating the measurement items of each 

factor, this study generated the 4 potential factors as follows: 

factor 1: computing concepts (V1, V3, V6); factor 2: 

computing knowledge (V9, V11, V12, V17); factor 3: 

computing application (V19, V20, V22, V23, V24); factor 4: 

computing experience (V26, V27, V29). The four potential 

factors are considered as the critical measurement factors in 

this research. Fig. 1 shows the framework and items to 

measure the ECC based on the four potential factors and 15 

measurement items.  

The measurement construct has the four measurement 

factors to efficiently gauge an ECC in a computing 

environment and the factors are the computing concepts, the 

computing knowledge, the computing application, and the 

computing experience. The measurement construct has the 

four measurement factors to efficiently gauge an ECC in a 

computing environment and the factors are the computing 

concepts, the computing knowledge, the computing 

application, and the computing experience. This instrument 

may be used for improving ECC across business departments 

and position levels, and could even serve as a global measure. 

 

Computing
Concepts

Measurement Framework of ECC

Computing
Knowledge

Computing
Application

Computing
Experience

Computing Concepts (CC)

-V01: Awareness of the Internet and e-Business

-V03: Understanding of e-Business progress trends

-V06: Ethics and morality in a computing environment

Computing Knowledge (CK)

-V09: Knowledge of H/W, S/W, N/W, and D/B

-V11: Knowledge of solutions such as ERP, SCM, CRM, and KMS etc.

-V12: Knowledge of applications such as B2C, B2B, and B2E

-V17: Knowledge of computing security measures

Computing Application (CA)

-V19: Use ability for word processing, presentation, and spreadsheets etc.

-V20: Utilization ability for the solutions of ERP, SCM, CRM, and KMS etc.

-V22: Application ability of solutions and computing systems for B to E, 

B to C, and B to B

-V23: Ability sharing and integrating computing data

-V24: Ability establishing and managing security measures

Computing Experience (CE)

-V26: Possession of certificate related to computing department

-V27: Working experience in computing departments

-V29: Completion of education and training related to computing

V1, V3, V6
V9, V11, V12, 

V17

V19, V20, V22,
V23, V24

V26, V27, V29

 
Fig. 1. Measurement framework and items. 

 

A. Measurement Factors and Items 

The computing concepts which have three measurement 

items are the realm where measures awareness, 

understanding, ethics and morality, and security measures 

related to an end-user computing. It includes the 
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measurement items that can identify an end-user computing 

concepts such as awareness of the Internet and computing, 

understanding of computing progress trends, and ethics and 

morality in a computing environment. 

The computing knowledge which includes four 

measurement items indicates the knowledge that an end-user 

has to know to efficiently apply computing technology, 

solutions and applications, and computing systems to his or 

her works. It comprises the items that can gauge the 

computing knowledge such as knowledge of H/W, S/W, 

N/W, and D/B, solution knowledge related to ERP, SCM, 

CRM, and KMS, application knowledge related to e-business 

(B2E, B2C, and B2B), and knowledge related to computing 

security measures.  

The computing application which implicates five 

measurement items is the ability that an end-user can 

effectively apply the computing knowledge, solutions and 

applications, and computing systems to his or her business 

tasks. This measures the competency that utilizes the 

computing knowledge and skills to do an end-user’s given 

tasks. It includes OA ability such as Spreadsheet, 

Presentation and Word processing, the ability using business 

solutions such as ERP, SCM, CRM, and KMS, the ability 

applying the computing systems to an end-user’s work such 

as e-business of the form B to C, B to B, and B to E, and the 

skills to establishing and managing the security measures. 

The computing experience which comprises three 

measurement items refers to the potential ability of the ECC 

by computing certificate, working experience and 

completion of education and training related to computing 

departments. This is the crucial factor for the development of 

computing knowledge and ability, and the extension of 

computing ability in terms of the breadth and depth of an 

end-user computing. As shown in Fig. 1, the measurement 

scale is a critical theoretical construct to measure an 

end-user’s total computing ability that can efficiently 

perform his or her tasks in a computing environment. 

 

V. MEASUREMENT METHOD 

This research uses the weight values for each measurement 

factor in order to develop an efficient scale considered the 

relative importance of each measurement factor for gauging 

the ECC. The weight values, as shown in Table IV, were 

extracted from the analysis results of the questionnaire 

survey for about 30 experts working in computing and IT 

departments.  

 
TABLE IV:  WEIGHT VALUE OF EACH MEASUREMENT FACTOR 

Measurement Factor Weight Value

Computing Concepts 0.19

Computing Knowledge 0.26

Computing Application 0.32

Computing Experience 0.23

 
 

The measurement method first calculates the measurement 

values of each measurement factor through the analysis of the 

measurement results that the end-user is examined by the 

extracted problems based on the measurement items of each 

factor, and figures out the measurement indices of each factor 

by multiplying each weight value by each value of each 

factor. And, the sum of the measurement indices of each 

factor becomes the total measurement index of the end-user. 

In other words, the total measurement index of the ECC is the 

sum of each measurement index extracted by multiplying 

each weight value by each measurement value of each factor 

of the measurement scale. 

Hence, the measurement index (MI) of each factor can be 

presented as Equation (1). 

 

MF MF MF
MI  = MV   WV 

i i i
                 (1) 

 

where, MI MFi: Measurement index (MI) of the i th 

Measurement Factor. 

MV MFi: Measurement Value (MV) of the i th 

Measurement Factor. 

WV MFi: Weight Value (WV) of the i th Measurement 

Factor 

Here, the sum of the weight values of each factor is 1.00 and i 

= 1, 2, 3 and 4 indicate four measurement factors. 

Therefore, the total MI can be defined as Equation (2) with 

Equation (1): 

4

1
MF

Total MI = MI    



i

i
                    (2) 

Here, i = 1, 2, 3 and 4 mean the four measurement factors. 

In this way, this instrument presents the measurement 

results of ECC based on the total measurement index and the 

indices of each factor. 

 

VI. CASE STUDY AND ANALYSIS RESULTS 

A. Sample Characteristics 

This case study applied the developed measurement scale 

to 148 end-users working at “A” enterprise in South Korea. 

The business departments of respondents were identified as 

follows: strategy plan department: 25.7%; development and 

maintenance department: 26.4%; business application 

department: 37.2% and administration support department: 

17.6%. The business positions of respondents were classified 

as follows; top managers: 4.3%; middle managers: 24.6% 

and workers: 71.1%. The respondents had on average 7.3 

years of experience (SD = 0.603), and most respondents 

(74.4%) had college or university degrees.  

B. Application and Analysis 

The case study analyzes the measurement results 

obtained from the administration support department and 

each business department as the organizational level, and 

from an end-user working in the administration support 

department as an example, and explains the meanings of the 

measurement results on various points of view. 

C. Application and Analysis of Organizational Level 

As the analysis of organizational level, we present the 

measurement results of each business department of the 
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overall organization. The total measurement index of the 

overall organization is 64.02, and the strategy plan 

department and the business application department are 

62.98 and 67.78 as shown in Fig. 2. The computing 

competency of the overall organization is quite a high level 

but the measurement result requires the endeavor to improve 

it. The measurement results of each business department 

show that the measurement index of the business application 

department were higher than those of the other departments. 

 

Division Measurement Indices

Range of Measurement Index

Total Measurement Index

Business 

Department

Strategy Plan 62.98

Development/ 

Maintenance

Business  

Application

Administration 

Support

0 40 60 80 100

64.02

67.78

64.29

61.02

 
Fig. 2. Measurement indices of each business department. 

 

This is due to the ability to effectively accomplish their 

tasks by frequently applying computing knowledge, 

solutions and applications, and computing systems to 

e-Business of the form B to C (Business to Customer), B to B 

(Business to Business) and B to E (Business to Employee), 

and the knowledge and abilities to utilize the various 

solutions such as ERP (Enterprise Resources Planning), 

SCM (Supply Chain Management), CRM (Customer 

Relationship Management), and KMS (Knowledge 

Management System) in order to do their business tasks in a 

computing environment. Especially, the end-users in 

administration support department have to make an effort to 

raise the general computing competency of their department. 

D. Application and Analysis of a Business Department 

The total measurement index of the administration support 

department is 64.27, and it indicates quite a high level. The 

measurement indices of the strategy plan department are 

quite a high in the measurement domains of the computing 

mind, the computing technology and knowledge, and the 

computing application ability, except for the potential 

computing ability as shown in Fig. 3. But the measurement 

index of the computing experience generally is 60.78 and it is 

the lowest level among the measurement factors. 

 

Division Measurement Indices

Range of Measurement Index

Total Measurement Index

Measurement 

Factor 

Computing 

Concepts
63.98

Computing 

Knowledge

Computing  

Application

Computing 

Experience

0 40 60 80 100

64.27

70.02

62.29

60.78

 
Fig. 3. Measurement indices of each factor of administration support 

department. 

Hence, the end-users of the administration support 

department should make an effort to improve and develop the 

computing departments such as the possession of certificate, 

working experience, and education and training related to 

computing department in order to effectively improve the 

organizational computing competency. 

E. Application and Analysis of Individual Level 

The measurement results of an end-user working in the 

business application department (BAD) are taken as an 

example. The measurement index of each measurement 

domain is generated by multiplying each weight value by the 

measurement value of each measurement domain, and the 

total measurement index is the sum of the measurement 

indices of each measurement domain. Table V represents the 

extraction process of the total measurement index. 

 
TABLE V: EXTRACTION PROCESS OF TOTAL MEASUREMENT INDEX FOR AN 

END-USER 

Division
Computing 

Concepts

Computing 

Knowledge

Computing 

Application

Computing 

Experience
Total MI

MI of Each  

Factor 
62.29 61.67 65.14 60.26 -

Weight Values   

of Each Factor
0.19 0.26 0.32 0.23 1.00

Calculation of     

Total MI
11.84 16.03 20.84 13.86 62.57

 
 

The total measurement index of the end-user computing 

competency is 62.57 as shown in Fig. 4, and it is a little high. 

Especially, the measurement index of the computing 

application is very high. This means the outstanding 

application ability for applying the computing knowledge, 

solutions and applications, and computing systems to his or 

her business tasks in a firm of computing environment. The 

measurement indices of the computing concepts, the 

computing knowledge, and the computing application were 

also quite a high, but the measurement indices of the 

computing experience were very low. 

 

Total
Measurement Index (MI)

Computing
Concepts(CC)

Computing
Knowledge (CK)

Computing
Application (CA)

Computing
Experience (CE) 

 
Fig. 4. Measurement Indices of an end-user in BAD. 

 

Therefore, this end-user should make an effort to complete 

the computing certificate, working experience, and education 

and training related to the computing departments in order to 
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effectively develop his or her total computing competency. 

 

VII. CONCLUSION 

This study presents a framework and items that can 

efficiently measure the ECC in an enterprise computing 

environment. It provides the concrete measurement items in 

terms of an end-user computing competency. The application 

and utilization of this measure was confirmed by a case 

study. 

The developed scale provides a new direction and 

groundwork for the development and advance of a 

measurement instrument since it functions as a measure that 

can entirely gauge it in respect to the required end-user 

computing ability in a computing environment.  

In future research, we will develop a measurement 

framework that can examine an ECC considered the 

characteristics of each business department and position level 

of individuals in an enterprise of computing environment. 
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