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ABSTRACT 
 

Cases of poor data quality and the consequences on affected organisations and data consumers abound in the literature. As a 

result, numerous studies have proposed data quality frameworks for assessing and improving the quality of data generated by 

information systems. There is the need to determine whether these frameworks actually meet the purpose for which they were 

developed. The evaluation of a framework is one of the most important aspect in its development. This is because an information 

system design must be evaluated to determine if it fulfills its purpose and that it is also to provide essential feedback to the design 

process. Evaluation involve the systematic collection and analysis of information about a specific program or intervention in 

order to allow its critical appraisal. There are a number of evaluation methods for information system frameworks: observational, 

analytical, experimental, testing and descriptive. The objective of this study is to evaluate the domain independent framework 

developed for the Nigerian organisations to determine its suitability and whether it met the data quality requirements of 

stakeholders in Nigerian organisation and that it is feasible to implement. The study made use of a combination case study, 

testing and experiment (controlled) to evaluate the framework. A total of 40 information system practitioners participated in the 

evaluation. The outcome indicated that the framework met the objective for which it was developed with an overall feasibility 

rating of 81.2%. 
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1. INTRODUCTION AND BACKGROUND 
 

Evaluation is an invaluable component of a research process and it includes the determination of whether the planned effects of 

the action taken were realized, and whether these effects relieved the problems (Gregor and Jones, 2012). As stated by Venable et 

al (2012), the functional purpose of any evaluation is to determine the extent to which a solution achieved the aim and objectives 

of a study or project. In the literature, information system solutions have been found to be evaluated in terms of any or a 

combination of: Simplicity, Measurable, Achievable, Reliable, Timely, Usability, Efficiency, Maintainable, Testable, Flexible, 

Comprehensible, Feasible, Accurate, Propriety etc. Despite the long list of evaluation criteria. Venable et al. (2012) and Arul 

(2014) noted that design science research in information system lacks a systematic list of evaluation criteria and an associated set 

of evaluation methods. Specifically,  

 

Hevner et al (2004) noted that “a design artifact is complete and effective when it satisfies the requirements and constraints of the 

problem it was meant to solve” and that the choice of evaluation criteria should be guided by the aim and objectives of a study 

(Hevner et al. 2004). Akpon-Ebiyomare (2016) developed a framework of data quality meant for use by Nigerian organisations to 

assess and improve the quality of their information system product. The framewok (Figure 1) incorporated both the product and 

process based methodology in improving the quality of data. The major components of the framework are:  the Assessment 

component, Dimension/Problem Mapping Tool, Data Control Tool and the enhancement checklist. These components are 

assessed based on relevant criteria to determine their feasibility.  
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Figure 1: Domain independent framework for data quality assessment and enhancement (Akpon-

Ebiyomare et al., 2016). 
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1.1 Statement of Problem 

Information systems frameworks are artifacts and according to Gregor and Jones (2012), “IT artifacts are systems (or involved 

with systems)” and therefore should be tested and found to be relevant for the problems identified. Akpon-Ebiyomare (2016) 

developed a domain independent framework for data quality assessment and enhancement. The framework is meant to be used by 

Nigerian organisation to improve the quality of information  generated by the information system database. 
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1.2 Objective of Study 
The data quality assessment and improvement framework by Akpon-Ebiyomare et al. (2016) was developed for use by Nigerian 

information system professional to manage and improve the quality of their organisations data. The objective of this study is to 

determine the extent to which the framework achieved its objective. Specifically, This is in line with Hevner et al (2004) who 

noted that “a design artifact is complete and effective when it satisfies the requirements and constraints of the problem it was 

meant to solve” The study there evaluated the framework by Akpon-Ebiyomare et al. (2016) to determine its feasibility for use by 

Nigerian organisations. Feasibility provide information on whether the proposed intervention can be put into operation and 

whether it will benefit its intended users.  

 

2. MATERIALS AND METHODS 
 

Forty (40) practicing information technology (I.T.) professionals from eight organisations participated in the evaluation. The 

eight case studies included private and public owned; large and medium size organisations. Data was collected by semi structured 

interviews over a period of  eleven weeks. The semi-structured interview questions were in a Likert scale format. This was 

supplemented by free-text comments at the end of each interview. The interview question categories included: respondent 

demographic data, ranking of proposed framework tools and their feasibility (operational, technical and economic); and general 

perception about impact of the framework system on practice; any desired changes to any of the components or processes of the 

proposed framework. There were three different units of analysis for this stage.  

 

The general analysis of the surveyed data as a whole was one unit of analysis; within case  analysis was one unit of analysis when 

comparing responses within each individual organisation.  Across case analysis  was the unit of analysis when comparing the 

responses between case organisations. The stakeholder group analysis was the unit of analysis when comparing the views of 

different stakeholder groups. The organisational sector (public and privately owned organisation) was another unit of analysis.  

 

The framework  was subjected to three interrelated feasibility evaluation criteria (Castro and Mylopoulos, 2002): a.Operational 

Feasibility, b.Technical Feasibility: c. Economic Feasibility.  

 

2.1 Framework Evaluation Steps 

The evaluation of the proposed framework was in two stages. These two stages are broken down into six connected steps or 

actions as shown in  Figure 2. The evaluation framework by JCSE (2009) is a practical tool for effective program evaluation.  
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Figure 2: Steps for program evaluation (Adapted from JCSE, 2009) 

 

All participants who agreed to participate in the framework evaluation were given a two page documentation of how to use the 

the framework and its components including a pictorial representation of the steps for using the framework (Figure2). 
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Figure 2: Pictorial representation on how the proposed framework works. 

 

 

3. DATA ANALYSIS  
 

The results from the analyses were divided into four major parts:  

i. Generic Analysis of Survey Data 

ii. The analyses overall feasibility ratings of the proposed framework regarding the three evaluation criteria for each of the 

key component of the framework for each case organisation;  

iii. A comparative analysis of the feasibility ratings among the three stakeholder groups within each of the eight 

organisations (database administrator, Programmer/systems analysts and senior data entry/capture supervisor) and  

iv. A comparative analysis of the feasibility ratings among the two organisational sectors (public and private sectors). 

The interview response five-point Likert type scales range from "1 - strongly disagree",  "2 - disagree",  "3 - undecided",  "4 - 

agree" to "5 - strongly agree"  were used in measure each independent variable. The Statistical Package for Social Science (SPSS) 

version 20 was used to analyse the quantitative aspect of the data collected. 

 

3.1 Generic Analysis of the Survey Data 
Table 1  gives a summary of each case organisation. This includes the general background information with breakdowns by size, 

area of operation and industry sector. Of the eight Nigerian organisations selected for the survey,  

a) Size: Five are large organisations and three are medium sized.  

b) Sector: Both private and public organisations were targeted. Five of the cases were public service organisations owned 

by government while three were privately owned. The cases belong to three major sectors - Education, Public service 

and Manufacturing/Sales/Distribution. 

c) Location: Five of the organisations operate at national level with offices in all states of Nigeria and the Federal capital.  
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One of the case operates in three states of Nigeria (Ondo, Delta and Edo states).  Two case organisations operate at state level 

(Table 1).  

 

Table 1: Overview of case organisations demography. 

S/N CASE Case Description  Size  

Category  

Area of 

operation  

Industry Sector Owner- 

ship 

Respondents 

per Case 

1 A Electoral 

Commission 

Large Nation wide Public service Govt 

owned 

8 20.0% 

2 B Electricity 

distributn coy   

Medium Inter state 

(3 states) 

Manfg/ Sales/ 

Distribution 

Private 4 10.0% 

3 C Road Safety 

Commission  

Large   Nation wide Public service Govt 

owned 

4 10.0% 

4 D I.D. Card 

Commission 

Large Nation wide Public service Govt 

owned 

3 7.5% 

5 E Higher Educ 

Institution 

Large  Within State  Education Govt 

owned 

9 22.5% 

6 F Food and beverage 

coy 

Medium Within State Manfg/Sales/ 

Distribution 

Private 2 5.0% 

7 G Population 

Commission 

Large Nation wide Public service Govt 

owned 

5 12.5% 

8 H Higher Educ 

Institution 

Medium  Within State Education Private 5 12.5% 

 Total      40 100% 

 

 

3.2 Demographic Profile of Respondents 
Questions of the profile of the respondents which include their job function, gender and sector in which their organisation belong 

is summarised in Table 2. 

 

Table 2: Respondents profile  

N=40                                                           Number                                           Percent 

Job Function   

      Database administrator 2 5.0% 

      Programmer/ System Analyst 21 52.5% 

      Senior data capture personnel 17 42.5% 

Gender   

          Male 22 55% 

          Female 18 45% 

Sector   

Public Service organisation 20 50.0% 

Manufacturing/Sales/Distribution 7 17.5% 

Education 13 32.5% 
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3.3 General Framework Evaluation 
To examine the responses of the data quality stakeholders, means and standard deviations were computed and analyzed for each 

question of the twenty nine questions that rated the framework on a Likert scale of 1 to 5. Table 3 gives the descriptive statistics 

indicating the mean and standard deviation of each question where each  variable scores were averaged to provide a variable-

level measure of means and standard deviations.  

 

Table 3:  Descriptive statistics of framework evaluation 

Item N Mean Std. 

Statistic Std. Error Statistic 

V10 40 4.33 .083 .526 

V11 40 4.25 .093 .588 

V12 40 4.15 .084 .533 

V13 40 4.20 .089 .564 

V14 40 4.18 .087 .549 

V15 40 4.33 .075 .474 

V16 40 3.47 .240 1.517 

V17 40 4.28 .095 .599 

V18 40 4.15 .084 .533 

V19 40 4.18 .079 .501 

V20 40 4.00 .107 .679 

V21 40 4.65 .076 .483   

V22 40 4.90 .048 .304 

V23 40 4.63 078 .490 

V24 40 3.88 .096 .607 

V25 40 3.93 .097 .616 

V26 40 4.05 .101 .639 

V27 40 4.73 .071 .452 

V28 40 4.40 .118 .744 

V29 40 4.13 .082 .516 

V30 40 4.25 .083 .588 

V31 40 4.50 .088 .555 

V32 40 4.08 .136 .859 

V33 40 4.00 .129 .816 

V34 40 4.05 .124 .783 

V35 40 2.85 .213 1.350 

V36 40 3.98 .104 .660 

V37 40 4.05 .101 .639 

V38 40 4.18 .101 .636 

Framework  

Feasibility 

 4.09 

81.8% 
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3.4 Within and Across Case Feasibility Analysis  
This section is a within case analysis of the proposed framework regarding the three evaluation criteria for each case organisation. 

Table 4 provides a summary of the evaluation results of the framework's key components  by each case organisation. The 

feasibility ratings of the framework's three components was based on the three feasibility criteria (operational, technical and 

economic).  

 

Table 4: Feasibility rating of framework by each case organisation. 

C
a

se
  

O
rg

a
n

is
a

ti
o

n
 

 

Feasibility 

Criteria 

Assessment Tool 

Feasibility 

         

Dimension/Problem 

Mapping Tool, Data 

Control Tool 

Feasibility 

 

Enhancement 

Checklist Tool 

Feasibility 

Overall Mean for all 

three components                   

Individual 

criteria 

Mean 

per 

Case 

Individual 

criteria 

Mean 

per 

Case 

Individual 

criteria 

Mean 

per 

Case 

TotalEach 

Org. 

%  Each 

Org. 

A Operational 3.5  

3.96 

4.1  

4.10 

4.1  

4.02 

 

4.01 

 

80.02% 

 
Technical 4.3 4.0 4.5 

Economic 4.1 4.2 4.0 

B Operational 3.8  

4.02 

4.1  

4.20 

4.4  

4.17 

 

4.11 

 

82.2% 

 
Technical 4.1 4.3 4.8 

Economic 4.1 4.2 4.8 

C Operational 3.7  

3.97 

3.9  

4.10 

4.2  

4.30 

 

4.02 

 

80.4% 

 
Technical 4.0 4.1 4.0 

Economic 4.2 4.8 4.4 

D Operational 3.9  

4.00 

4.1  

4.30 

4.0  

4.10 

 

4.13 

 

81.6% 
Technical 4.1 4.4 4.2 

Economic 4.0 4.4 4.1 

E 

 

Operational 3.8  

4.03 

3.9  

4.06 

4.2  

4.17   

 

4.06 

 

81.7% 

 
Technical 4.2 4.5 4.5 

Economic 4.1 4.4 4.7 

F Operational 3.8  

3.96 

4.6  

4.23 

3.7  

4.13 

 

4.07 

 

81.4% 

 
Technical 4.1 3.9 4.3 

Economic 4.0 4.2 4.4 

G Operational 3.9  

4.06 

4.3  

4.17 

3.8  

4.20 

 

4.14 

 

82.8% 

 
Technical 4.2 4.4 4.5 

Economic 4.1 3.8 4.3 

H 

 

Operational 3.8  

3.93 

4.7  

4.16 

3.8  

4.40 

 

4.11 

 

81.5% 

 
Technical 4.2 3.9 4.4 

Economic 3.8 4.2 4.3 

 Overall Mean /     

 

%    rating  

3.96 

 

79.2% 

4.07 

 

81.4% 

4.15 

 

83.1% 

4.06  

 

81.2% 

Legend for response scale: 1=strongly disagree;  2=disagree; 3=undecided;   4=agree ;  5=strongly disagree  
 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

146 

 

 

Computing, Information Systems, Development Informatics & Allied Research Journal  
Vol. 7  No. 4, December, 2016  -  www.cisdijournal.net  

 

 

3.5 Across-Sector Feasibility Analysis 
In the comparative analysis of the responses of two main sectors, the study examined the eight organizations which were grouped 

into public and private organisations. A comparison of the responses from the these two groups were made with the means and 

standard deviations computed and analyzed for each survey variable. The comparison of the responses are shown in Tables 5.  

 

Table 5: Comparison of Public sector and  private sector organisation responses  

Item Public Sector organisations Private Sector organisations 

 N Mean N Mean 

V10 29 4.37 11 4.11 

V11 29 4.42 11 4.21 

V12 29 4.05 11 3.97 

V14 29 4.12 11 4.07 

V15 29 4.41 11 3.98 

V16 29 4.32 11 4.18 

V17 29 4.51 11 4.28 

V18 29 4.45 11 4.27 

V19 29 3.97 11 3.72 

V20 29 4.17 11 3.88 

V21 29 4.05 11 3.99 

V22 29 4.25 11 3.84 

V23 29 4.57 11 4.11 

V24 29 4.34 11 3.79 

V25 29 4.37 11 3.97 

V26 29 4.12 11 3.89 

V27 29 4.25 11 3.96 

V28 29 3.97 11 4.00 

V29 29 4.16 11 3.96 

V30 29 4.15 11 4.09 

V31 29 4.39 11 3.98 

V32 29 4.41 11 4.22 

V33 29 4.37 11 3.58 

V34 29 4.27 11 4.12 

V35 29 4.45 11 3.96 

V36 29 4.15 11 3.88 

V37 29 4.51 11 4.25 

V38 29 4.43 11 4.17 

  4.14     (83.84%)  3.98  (79.76%) 

Legend for response scale: 1=strongly disagree;  2=disagree; 3=undecided;   4=agree ;  5=strongly disagree  

 

3.6 Across Stakeholder Analysis 
In order to investigate whether there are any differences in the framework feasibility rating among the three stakeholder groups 

(Database administrators, Systems analyst/Programmers and Senior Data capture/entry personnel), analysis of variance (ANOVA) 

was employed as the statistical methodology. The feasibility rating of the framework were being measured on an interval scale, 

and the stakeholder groups were considered as the factors, therefore, the ratings of all the factors were the dependent variables, 

with the stakeholders as the independent variable. The results of ANOVA are presented in Table 6, together with the means and 

standard deviations of the factors (used as the dependent variables in the ANOVA) for each stakeholder group. 
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Table 6: Results of ANOVA for differences among the stakeholder groups 

Feasibility Criteria Stakeholder Mean Standard 

Deviation 

f-value Significance 

Operational Database Administrators 4.16 .78  

 

0.021 

 

 

.999 
Programmers/Systems Analysts 4.14 .69 

Senior data capture personnel 3.74 .70 

Technical Database Administrators 4.09 .67  

 

 

1.492 

 

 

 

0.205 

Programmers/Systems Analysts 4.27 .67 

Senior data capture personnel 3.88 .96 

Economic Database Administrators 4.02 .89   

Programmers/Systems Analysts 4.01 .81 

Senior data capture personnel  

4.06 

 

.76 

Note: Entries in the third column are mean values on a five-point interval scale 

Entries in the forth column are standard deviations within the same stakeholder group 

Entries in the fifth column are F –values between different stakeholder groups 

Entries in the sixth column are significance between groups 

 
From the ANOVA results of Table 6, it is seen that there are significant differences in the mean between the different category of 

respondents. Senior data entry personnel had consistently low mean on the three feasibility criteria, namely operational feasibility, 

technical feasibility and economic feasibility. Their responses showed a wide variation of rating resulting in the low evaluation. 

This was traced to the set of questions that have to do with ease of use and ease of understanding the framework. Most of their 

responses were  "undecided" which affected the overall rating in their category.   

 

4. FINDINGS AND DISCUSSION 

 

Framework Feasibility:  The purpose of the framework evaluation is to determine its feasibility based on three feasibility 

criteria of operational, technical and economic feasibility. Findings from the data analysis, indicated that the feasibility of the 

framework on the evaluation was rated above 80%:  

 

a. Operational feasibility: 3.94 (78.8%), 

b. Technical feasibility: 4.11  (82.2%)  

c. Economic feasibility: 4.17  (83.4%) 

Overall framework feasibility: 4.06 (81.2%).  

 

It is an indication that participants believe that the framework has potential to be useful in the eight application domains in which 

they were tested. Therefore the framework is qualified to be referred to as 'domain independent' haven been evaluated by 

practicing I.T. professionals from different domain (Table 7 ). 

 

Table 7: Feasibility of framework and its key component 

Feasibility 

Criteria 

Assessment 

Component         

Dimension/Problem 

Mapping Component  

Enhancement 

Checklist Component 

Overall Mean of 

Framework                   

Mean % Mean  Mean % Mean  Mean % Mean  Total % Total. 

Operational 3.77 75.4% 4.01 80.2 4.04 80.5 3.94 78.8% 

Technical 4.01 80.2% 4.08 81.6 4.25 85.0 4.11 82.2% 

Economic 4.11 82.2% 4.12 82.4 4.18 83.6 4.17 83.4% 

Overall Mean 

/     %    rating  

3.96 

 

 

 

79.2% 

4.07 

 

 

 

 

81.4% 

4.15 

 

 

 

 

83.1% 

4.06  

 

81.2% 
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5. CONCLUSION 
 

The components of the frameworks are independent of each other and therefore can be used separately at different times 

depending on the need of the organisation at any particular time. Also the framework is flexible in that it allows organisations to 

be free in their decisions to choose the dimensions they would like to focus on for improvement at any point in time, depending 

on their priority. Haven been evaluated within organisations across different industry sectors, it is expected that any organisation 

in Nigeria can use the proposed framework to assess and enhance the quality of their operational data. This in turn is expected to:  

i. Reduce the frequency of the need for rework. 

ii. Increase data consumer satisfaction based on improved generated I.S. outputs. 

iii. Contribute to meeting target deadlines.  

iv. Increase the availability level of generated reports. 

 

 

6. SUGGESTIONS FOR FURTHER RESEARCH 

 

This research raises a number of potential directions for the future work as follows: 

i. Participants in the evaluation were I.T. professionals from Nigerian organisations. The framework evaluated was with 

participants from other developing countries to give more insight into its applicability and whether it could be 

generalised for use by developing countries.  

ii. This study used controlled field experiment and survey to implement the framework. It could be applied using action 

research approach and then compare the findings with the outcome of this study.  
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