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 Enterprise Resource Planning (ERP) system is nothing new to business entities and in 

fact is a very demanding system in Malaysia. ERP system is uniquely positioned to 
provide business solutions in the aim of rendering higher revenue generation, where 

industrial sectors like telecommunication industries, rigorously need to stay rival with 

their competitor. This paper presents findings from on-going study where an updated 

version of D&M IS model is adopted. The proposed conceptual framework is 

developed using five success dimensions i.e. information quality, system quality, 

service quality, user satisfaction and net benefits. Survey method is opted to measure 
the constructs as defined by Delone & McLean. Reliability analysis is therefore 

performed to observe whether individual items (or sets of items) developed for the 

survey produce results consistent with the overall questionnaire. The reliability results 
appeared that all item to be worthy of retention due to good internal consistency (all 

dimensions’  > 0.95). 
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INTRODUCTION 

 

Enterprise Resource Planning (ERP) system is nothing new to business entities and in fact is a very 

demanding system in Malaysia. ERP system is uniquely positioned to provide business solutions in the aim of 

rendering higher revenue generation, where industrial sectors like telecommunication industries, rigorously need 

to stay rival with their competitor. More than two decades DeLone and McLean had introduced D&M IS 

success model to bring some awareness and structure to the “dependent variable” –IS success – in IS research 

(DeLone & McLean, 2003). Since then, it receives mixed feedback from researchers and academicians. Apart 

from adopting or extending the original model, DeLone and McLean as well received negative comments of 

their first IS model (Noor'Aini, Shazana, Razilan, & Saiful Farik, 2013).   

The effectiveness of the information system (IS) became the most impactful reasons why researchers 

performed a study in IS. Moreover, other studies like critical success factors (CSF) and internal/external factors 

likely contributing to IS success are extensively discussed by researchers (Ahmad Saleh & Zulkifli, 2012; 

Dezdar & Ainin, 2011; Freeze, Alshare, Lane, & Wen, 2010; Gable, Sedera, & Chan, 2003; Kronbichler, 

Ostermann, & Staudinger, 2010; Maditinos, Chatzoudes, & Tsairidis, 2012; Noor'Aini et al., 2013; Nur Faizah 

& Cao, 2009; Wong, 2011). 

The objective of this research paper is to review past published works related to measuring the effectiveness 

of Enterprise Resource Planning (ERP) system for telecommunication company. This paper also highlights the 

current framework used in the study as well as the reliability analysis on the study instruments.  

 

Enterprise Resource Planning (ERP): 

ERP system can be defined as a system that integrates all the technical applications including operational, 

business planning, business intelligence and managerial processes via a centralized database and can be 

accessed by single login. Other definitions given by other researchers is a software package that integrates all 

the information and of all the departments in the organization into one system so that the information can be 

shared and used by the other departments (Zulkifli, Hashim, & Ahmad, 2012). While Movahedi and Koupaei 

(2011) defined ERP as an integrated system that gathers whole decision making information from all the 

departments of a company into one single place and plays an important role to integrate organization’s 

information, functions and results in successful operation in global markets. ERP also can be defined as 
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software, which integrates the whole functions of an enterprise into one unified database and is considered as a 

business solution (Khaleel & Sulaiman, 2013). 

ERP becomes demanding in telecommunication industry owing to their capabilities that can streamline 

simplify all the operational and managerial works. Besides telecommunication industries, industries like supply 

chain management and small and medium-sized (SME), likewise do not miss the opportunity to deploy such 

robust system. With comprehensive modules offered by this system, most companies adopted this system for a 

variety of reasons including integration of all information in organization into unified database, for decision 

making, increased company profits and better customers satisfaction (Khaleel & Sulaiman, 2013; Movahedi & 

Koupaei, 2011; Noor'Aini et al., 2013; Zulkifli et al., 2012). The ERP also enhances the efficiency of the whole 

business operations in an organization and increase the optimal income (Yousef & Riza, 2013). 

 

MATERIALS AND METHODS 

 

This study purely adopt updated D&M IS success model for the research base framework. This updated 

model (Figure 1) is the enhancement of DeLone and McLean model in 2003 based on the previous model 

(Figure 2) introduced in 1992.  

The first model built in 1992, DeLone and McLean identified six interdependent dimensions of IS success: 

information quality, system quality, use, user satisfaction, individual impact and organizational impact. 

However, recent study revealed that these six variables are not independent success measure, but are 

interdependent variables (Petter, DeLone, & McLean, 2008). After a decade, they proposed minor refinements 

to the model based on measuring e-commerce system success which treated to be current and future 

measurement of IS success  (DeLone & McLean, 2003; Noor'Aini et al., 2013). Figure 1 shows that DeLone and 

McLean updated the model with three dimensions; service quality, intention to use and net benefits. With these 

additional dimensions, they believe that service quality may become the most important variable, intention to 

use indicates users attitude towards the system and net benefits is a measure of an impact groups (individual and 

organizational) (DeLone & McLean, 2003; Noor'Aini et al., 2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Updated DeLone & McLean IS Success Model (2003) 

 

In the past conceptual paper, Noor’Aini et al. (2013) proposed a conceptual framework (refer to Figure 3). 

The framework omitted the dimensions of intention to use and user satisfaction due to reason their research aim 

is to investigate ERP effectiveness and its impact to the net benefits.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Original IS Success Model (1992)        
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Fig. 3: The Conceptual Framework 

                                                                                                                                   
The research is still in progress and researchers believe the necessity to drop Intention to Use and Use 

dimensions from this conceptual framework. It is acted upon by reason of these two dimensions are more related 

to user attitude and frequent usage of the system. Moreover, this study argues these constructs (intention to use 

and use) from being measured since users are already obligated to use the application in their everyday tasks. 

Furthermore, employees are required to use such systems in their organisation or otherwise they cannot perform 

their job tasks (Ononiwu, 2013). Thus, the study adds a dimension of User Satisfaction to ensure it has impact to 

net benefits dimension. The result of the revised conceptual framework is shown in Figure 4 where this 

framework becomes the theoretical framework for this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: The Theoretical Framework 

 

A survey method is used in conducting this study.  Survey is useful in gaining data from a large population 

or a sample through some form of approach like questionnaire and interview. Generally, there are three types of 

survey methods used in social science which are written, oral and electronic. However, for the purpose of this 

study, the researcher embarked only in written survey due to convenience reason. As discussed earlier, a 

questionnaire was employed as our research instrument for this study. 

Categories of questionnaires are based on delivery and collection questionnaire approach where the 

questionnaires will be delivered to the appointed officer in the organisation and collect them after all the 

questionnaires returned back to the appointed officer. The structure of the questionnaire is as follow: Section 1: 

To collect respondents’ like demographic profiles age, gender, position, education and level of business that 

they serve in the organization and etc. This section also includes information related to respondents’ nature of 

using the system. Section II: To gather information of the dimensions and constructs of Information Quality, 

System Quality, Service Quality, User Satisfaction and Net Benefits. All the questions in this section are 

measured using Likert scale from 1(strongly disagree) to 7(strongly agree). 

Through a thorough literature review on IS success, this study found that measures of Information Quality 

was profoundly discussed in the past studies. DeLone and McLean (1992)  anticipate information as the output 

of an information system or the message in a communication system, where it can be measured at different 

levels such as technical level, semantic level, and effectiveness level.  While the research study done by Petter, 

DeLone, and McLean (2008) defined dimension Information Quality as desirable characteristics of the system 

outputs, that is, management reports and Web pages. For example: relevance, understandability, accuracy, 

conciseness, completeness, currency, timeliness and usability. 

Information Quality is a measure of the quality of [the IS] outputs; namely, the quality of the information 

the system produces in reports and on-screen (Gable, Sedera, & Chan, 2008). Gable et al. (2003) identified ten 
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(10) items to measure Information Quality: importance, availability, usability, understandability, relevance, 

format, content accuracy, conciseness, timeliness and uniqueness. In order to attain more interpretable and 

parsimonious factor solution, four items were dropped respectively. Hence, items remained are availability, 

usability, understandability, relevance, format and conciseness (Sedera & Gable, 2004). Nonetheless, Walther et 

al. (2013) added that Information Quality can be measured through completeness, accuracy, format, currency, 

relevance and understandability. Besides, information quality characteristics also can be measured through 

accuracy, precision, reliability, currency, completeness, format and volume (Wixom & Todd, 2005). Based on 

the literature review on the previous study, this study concluded that Information Quality can be measured 

through complete, accurate, well formatted, recent information, relevant and easy to understand. 

Dimension of System Quality can be described as the desirable characteristics of an information system 

(DeLone & McLean, 1992). For example: ease of use, system flexibility, system reliability, and ease of learning, 

as well as system features of intuitiveness, sophistication, flexibility, and response times (Petter et al., 2008). 

The System Quality construct is designed to capture how the system performs from a technical and design 

perspective (Sedera, Gable, & Chan, 2004). While Gable et al. (2008) opined that System quality is a measure of 

the performance of [the IS] from a technical and design perspective. 

Gable et al. (2008) identified 15 items in measuring system quality. They are data accuracy, data currency, 

database contents, ease of use, ease of learning, access, user requirements, system features, system accuracy, 

flexibility, reliability, efficiency, sophistication, integration and customization.  In order to attain more 

interpretable and parsimonious factor solution, of the 15 system quality, 6 items were dropped respectively. 

Hence, items left are ease of use, ease of learning, user requirements, system features, system accuracy, 

flexibility, sophistication, integration and customization (Sedera & Gable, 2004, 2010). 

The measurement of system quality can be determined through reliability, flexibility, integration, 

accessibility, ease of use, response time, functionalities, security, ease of learning, user requirements, ease of 

update and customization (Walther et al., 2013). Wixom & Todd (2005) identified 6 characteristics of system 

quality that researchers can measure. They are accessibility, timeliness, language, flexibility, integration and 

efficient.With all the measurement that were highlights from the previous studies, this study opined that 

reliability, flexibility, easy to success, easy to use, timely, meet user requirements and easy to learn were the 

best measurement for System Quality. 

User satisfaction remains as an important means of measuring our customers’ opinions on e-commerce 

system and should cover the entire customer experience cycle from information retrieval through purchase, 

payment, receipt, and service. The overall measures of user satisfaction are repeat purchases, repeat visits and 

user surveys (DeLone & McLean, 2003). Shrivastava & Dave (2011) opined that three factors that influencing 

user satisfaction. They have grouped them into three heads which are core team or consultant team’s interaction 

and expertise. The former are two heads are ERP product’s features and capability and the latter is employee’s 

knowledge and understanding of the system. 

End-User Computing Satisfaction(EUCS) model become famous among researchers when Doll and 

Torkzadeh introduced this model in 1988. Since last two decades, EUCS has continuously attracted the attention 

and interests in research community. The most well-known factors adopted many researchers are content, 

accuracy, format, ease of use and timeliness. In electronic government, timeliness, content and accuracy of 

information systems are found to be the key contributors to end-user satisfaction (Norshidah, Husnayati, & 

Ramlah, 2009). Zaied (2012)  emphasized that user satisfaction can be measured by self-efficacy, repeat visits, 

personalization, perceived risk and enjoyment. Hence, selected measurements of user satisfaction are sufficient, 

format, user friendly and up-to-date. 

In this study, the pre-test and pilot tests are conducted before the actual test begins. The pre-test was an 

initial test of the overall instrument to ensure the consistency of the instrument and able to be understood by 

respondents. The questionnaire was distributed to a heterogeneous sample of participants: including professors, 

associate professors, doctoral students, and employees of cloud ES providers, including sales and consulting 

which have direct customer access, and customers (Walther et al., 2013). The goal of this pre-test to get the 

initial or preliminary feedback from professors or the targeted respondents on wording, length, sentence 

structural and the instructions of answering the questions. As for the pre-test, it was done with the senior IT 

officers in the organization and associate professor from the university.  

Pilot test can help researcher to obtain some assessment of the questions’ validity and the likelihood of data 

reliability. Preliminary analysis using the pilot test data can be undertaken to ensure that the data collected  will 

enable your investigative questions to be answered (Saunders, Lewis, & Thornhill, 2012). The questionnaires 

were distributed to 30 respondents in the organization. The indicators were measured using Likert scale from 1 

(strongly disagree) to 7 (strongly agree). A total of 30 set of questionnaires were returned back to the researcher, 

making it a hundred percent of response rate. 

The reliability of a measure is established by testing for both consistency and stability. Cronbach’s alpha is 

a reliability coefficient that indicates how well the items in a set are positively correlated to one another. 

Cronbach’s alpha is computed in terms of the average intercorrelations among the items measuring the concept. 
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The closer Cronbach’s alpha is to 1, the higher the internal consistency reliability (Sekaran, 2003; Sekaran & 

Bougie, 2009). All Cronbach’s Alpha results in pilot study were above the 0.60 level. Therefore, suggesting that 

the instrument is reliable and can be used to measure the dimensions and constructs of the study. No 

modification was made to the items in questionnaire after the pilot test. 

 

RESULTS AND DISCUSSION 

 

In the actual survey, 150 questionnaires were distributed to the respondents. With unexpected results, again, 

this study received a 100% of response rate due to good networking with a liaison officer and close monitoring 

among respondents. SPSS version 22.0 is used as data analysis tool. 

 
Table 1: Population of Respondents 

Gender 

 Frequency Valid Percent (%) 

Male 77 51.3 

Female 73 48.7 

Total 150 100.0 

 

The proportion of respondents gender is not differed much where male respondents is 77 (51.3%) whereas 

female, 73 (48.7%). In terms of education level, most of the respondents possess bachelor’s degree (80.0%) 

from 150 respondents. It is obvious that majority of management and assistant manager in the organization 

participated in the survey (94 respondents), as compared to other position. With respect to having the targeted 

sample, the study indeed achieve its target by having respondents who are directly and frequently using the ERP 

system. Finding indicates that the highest percentage of overall usage is in favour using more than once a day, 

which is 40 (26.7%). 

Based on the objectives highlighted earlier, this study  aims to investigate the ERP effectiveness in 

telecommunication industries by proposing five dimensions based on the updated D&M IS success model. 

Hence, the reliability of the three dimensions Information Quality, System Quality and User Satisfaction are 

analysed. The use of research instruments to measure perceptions requires that these research instruments need 

to be consistent, reliable and respondents can give a good respond to them. Consistency in the research 

instruments depends on the correlation between these instruments (Saiful Farik, 2010). Consistency is 

determined via the Cronbach’s Alpha value which corresponds to a correlation coefficient. The close the 

Crobanch’s Alpha value to 1, the higher the consistency of the research instruments.  

 
Table 2: Values of Cronbach’s Alpha for the three dimensions 

Dimensions No. of Statements Cronbach’s Alpha 

Information Quality IQ1,  IQ2,  IQ3,  IQ4, IQ5, IQ6 0.958 

System Quality SQ1, SQ2, SQ3, SQ4, SQ5, SQ6, SQ7 0.953 

User Satisfaction US1, US2, US3, US4, US5, US6, US7 0.966 

 

Table 2 above, shows that all of the three dimensions’ Cronbach’s alpha values are more than 0.95. The 

reliability results appeared that all item to be worthy of retention due to good internal consistency. Therefore, all 

the research instruments proposed are consistence and reliable. Information Quality shows the highest value 

with 0.958, User Satisfaction (0.957) and System Quality (0.953).  

 

Conclusion: 

This paper presents an overview of a current and ongoing research work. Preliminary finding which covers 

the survey instruments used in the study, for the scope of reliability analysis, is discussed in this paper. In-depth 

research work is still on-going to investigate the ERP effectiveness in telecommunication industry. Subsequent 

research stage will be on preliminary analysis i.e. exploratory data analysis (EDA). The rationale for the 

preliminary analysis for the study is to ensure the generalizability and to avoid bias in the parameter estimations 

(Razilan, 2014). Statistical measures and assumptions will be deployed to handle problem like missing data, 

sample size, non-normality and non-response bias in order to preserve the generalizability of the findings.  

The ensuing research stage data analysis, by employing structural equation model (SEM) to examines the 

factors that influence ERP. SEM was chosen as is commonly accepted as a powerful technique for capturing and 

explaining multifaceted relationships in social science (Dezdar & Ainin, 2011). In addition, SEM is considered 

as a second-generation instrument for data analysis because it encompasses confirmatory factor analysis, 

regression and path analysis. 
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