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 Communication is vital in human life. With the extreme growth of 

communication technologies, people can communicate with everyone, 

anywhere and at every time easily. Telephone is one of the communication 

technologies which are widely used in our daily life. Most workplaces use 

telephone as the main communication among their staff. However, the current 

telephone system does not satisfy users requirement. Therefore, in this paper, 

we proposed an online efficient telephone system with complete database to 

satisfy human needs. The Build and Fix Software Development Model are 

used as a method in developing the system. In this paper, a preliminary survey 

has been done to UiTM Cawangan Pulau Pinang staff and the results 

conclude that majority of the respondents agree to use the online telephone 

system.  

 
 

INTRODUCTION 

The usage of telephone has become practically universal in slightly over a century since its invention, even with 

the rapid growth of other communication technology such as email, social networking sites, mobile phones and 

others. In many working places, Private Branch eXchange (PBX) system with complex function and many 

features is used. PBX provide a number of competitive advantages to a firm such as shared resources where 

users are able to share the same voice resource such as transferring calls to one another, lower costs, easy 

expansion where this system can be relatively easy to scale it up as the company grows and advanced features 

include features such as voicemail, caller ID and automatic call forwarding (Bonnie, 2016).   

Despite all the advantages of the PBX System, this system however still does not fulfill some of the users’ 

requirements especially for UiTM Cawangan Pulau Pinang staff. The telephone operator in UiTM Cawangan 

Pulau Pinang still needs to write the caller’s name manually in a log book and refer to the staff telephone 

number from a worksheet in order to transfer calls. Besides that, UiTM Cawangan Pulau Pinang staffs who want 

to make a phone call to other staff need to refer to a telephone book which is only being updated every 2 years. 

Thus, the content of the telephone book is not updated directly when a new employee is being hired or just came 

back to work after a few years. Therefore, this paper proposed an efficient telephone system which can 

overcome the above problems and has user friendly features to suit with the working environment.  
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LITERATURE REVIEW 

The history of the telephone system has been as much about an evolution of communication policies than about 

an evolution of technology. The telephone system was built to take advantage of a  

technology that had no clear use at the time of its invention (Krupa, 1992).  

 

Private Branch eXchange (PBX) systems are an example of a telephone system which is developed for medium 

to large size companies. They come in a variety of sizes and offer the most feature rich systems on the market. 

Larger systems are expandable to accommodate future growth (Bucki, 2011). PBXs are small telephone 

exchanges that are installed in the offices of a company. The basic functions are call transfer among extensions, 

caller ID, conference calls, call waiting and voice mail, among others, according to the needs of the company. 

 

Developing a telephone system needs to be done carefully to meet the specific requirements. 2nd Nature 

replaces the use of the complex PBX and voice mail system software with a single, easy-to-use college and 

university friendly interface (Unimax Systems Corporation, 2011).  With 2nd Nature, higher educational 

institutions realize three key benefits:  

1. Reduce operational costs  

2. Reduce time spent on phone system administration  

3. Improve internal customer service  

System development method is important in developing a system. The Build and Fix Systems 

Development Life Cycle are the latest method in system development (Scribd, 2011). It relies heavily on the 

expertise of the individual team members. With the Build and Fix method, developers write some code, then 

continue to modify it until it seems to work and the customer is satisfied. With poor planning, this strategy can 

be risky and, if executed poorly, it can push developer effort into the project's maintenance stage. 

 

METHODOLOGY 

This study involves primary data whereby online questionnaires were distributed to all Universiti Teknologi 

MARA Penang staffs. These staff comes from the academic and non-academic background. Table I shows the 

distribution of the questionnaire based on objectives. 

 
TABLE I 

DISTRIBUTION OF QUESTIONNAIRE BASED ON OBJECTIVES 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
The process of developing this system is based on Build and Fix Software Development Model as shown in Fig 

1.The first step in Build and Fix Software Development Model is Functional Design. In this step, problems 

related to the telephone system management are being discovered. All the requirements needed are then 

identified by using questionnaires and data related to staff information are gathered. In the Technical Design 

step, a storyboard has been designed to show the flow of the system.  

 

In Design and Coding, Microsoft Access 2007 integrated with Visual Basic scripts are used to develop the 

system and designing the database. The completed system are then implemented and tested to make sure it runs 

smoothly. Users can access the system from server by using Intranet. At the same time, users can update their 

latest information. 

Question Objective 

Q2 
Usage of office telephone 

Q3 

Q4  

Function of telephonies Q5 

Q6 

Q7 

Usage of telephone book Q8 

Q9 

Q10 
Purpose of using office telephone 

Q11 

Q12 
 

Comparison between current and new telephone system 

 

Q13 

Q14 

Q15 
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Documentations are produced to describe the purpose and functionality of the system. Maintenance will be done 

from time to time to retain the system. Upgrading will be done in future to enhance the usability and flexibility 

of the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. 

Build and fix software development model 

 

 

RESULT AND DISCUSSION 

Results were gained from the data collection.  Data should be reliable and meaningful so that the survey will 

have true result. As the preliminary analysis, we check the reliability by using Cronbach's alpha. Cronbach's 

alpha is an index of reliability associated with the variation accounted by the true score of the “underlying 

construct”. Construct is the hypothetical variable that is being measured (Hatcher, 1994).  

 

Alpha coefficient ranges in value from 0 to 1 and may be used to describe the reliability of factors extracted 

from dichotomous (that is, questions with two possible answers) and/or multi-point formatted questionnaires or 

scales (i.e., rating scale: 1 = poor, 5 = excellent). The higher the score, the more reliable the generated scale is. 

Nunnaly (1978) has indicated 0.7 to be an acceptable reliability coefficient but lower thresholds are sometimes 

used in the literature. 

For this study, observed variables from Table I were used to run on Cronbach's alpha analysis. The following 

SAS statements initiated the procedure: 

PROC CORR ALPHA NOMISS; 

VAR A1 A2 A3 A4 A5; 

RUN; 

 

The first statement invoked the procedure PROC CORR that implements the option ALPHA to do Cronbach's 

alpha analysis on all observations with no missing values (dictated by the NOMISS option). The VAR statement 

lists down all the variables to be processed for the analysis (Table II). 

 
 TABLE II  

ALL VARIABLES INCLUDED IN THE ANALYSIS 

 

 

 

 

 

 

 

Label Description 

A1 Usage of office telephone 

A2 Function of telephonies 

A3 Usage of telephone book 

A4 Purpose of using office telephone 

A5 Comparison between current and new 

telephone system 

                  

Functional 

Design (WHAT) 

                       

Technical 

Design (HOW) 

 

                

Implementation 

                          

Design and 

Coding 

                                             

Report  

                 

Maintenance 

                        

Upgrade 

                          

Testing 
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The output from the analysis is shown in Table III. 

TABLE III  

OUTPUT OF ALPHA ANALYSIS FOR THE ITEMS INCLUDED IN THE STUDY 

                  

Correlation Analysis 

 

Cronbach Coefficient Alpha 

for RAW variables         :  0.76631 

for STANDARDIZED variables:  0.77018 

 

                            Raw Variables          Std. Variables 

 

                  Deleted    Correlation              Correlation 

Variable   with Total      Alpha    with Total      Alpha 

--------------------------------------------------------- 

A1        0.355791     0.763271    0.357969     0.773409 

A2        0.346496     0.765762    0.350074     0.772733 

A3        0.434258     0.778764    0.434251     0.780526 

A4        0.416763     0.762343    0.443383     0.767578 

A5        0.401200     0.764101    0.410121     0.768390 

 

From Table III, the procedure output has an overall raw alpha of .77 (rounded from .76729 from the top of 

table). It indicates that the data collection is reliable.    

 

The pie chart shows the percentage of UiTM staff who is the respondent for this survey. From 174 respondents, 

most of the respondents are from the academic background.  

 

 
 

Fig. 2. 

Percentage of respondents  

 

 
Fig 3 show the percentage of Respondents based on Questions. There are 14 questions which are listed in Table 

IV below. For the analysis, we combine the strongly agree, agree and neutral into one term namely Agree and 

strongly disagree and disagree into one term namely Disagree. 

 

 

 

 

 

 

 

 

 

 

 
 

TABLE IV 

A: Academic Staff 

B: Administration 

Staff 
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QUESTIONS TABLE  

 
Items 

Q2 Do you share the office telephone? 

Q3 Do you use the office telephone frequently? 

Q4 Do you always refer to the telephonies? 

Q5 Do you need to wait for a long period to get the telephonies services? 

Q6 Do you need to wait for a long period to get the requested telephone number from the telephonies? 

Q7 Do you refer to the telephone book before making any calls? 

Q8 Do you receive the updated and completed telephone book? 

Q9 Do you agree if the telephone book can be referred online? 

Q10 Have you ever used the office telephone to make a formal call? 

Q11 Have you ever used the office telephone to make an informal call? 

Q12 Do you record each call made whether formal (outside UiTMPP) or informal calls?   

Q13 Do you have problem to identify whether the calls made are formal or informal after you received the telephone bill? 

Q14 Do you agree if the call record can be viewed online? 

Q15 Do you agree if enhancement is being done to the current telephone system? 

 
 

 
 

Fig. 3. 

Percentage of respondents based on questions 

 

Question: 2 and 3 

Objective: Usage of office telephone. 

Result: It shows that 65.8% user agree that it will be difficult to manage the calls made when a staff shares 

office telephone with other staff since user frequently used the office telephone for official matters. 

 

Question: 4,5 and 6 

Objective: Function of telephonies. 

Result: It shows that 64.6% user disagree that they always refer to the telephonies before making a phone call 

because they have to wait while their call is being connected. Furthermore, user having a problem if they need to 

make a call after an office hour since the telephonies are not available on that time period. With the proposed 

system, users do not have to rely on the telephonies in order to search for a phone number. 

  

Question: 7,8 and 9 
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Objective: Usage of telephone book. 

Result: It shows that 65.2% user agree that the data in the telephone book are incomplete and not updated. This 

result explained that most of the users prefer the online telephone directory. 

  

Question: 10 and 11  

Objective: Purpose of using office telephone. 

Result: It shows that 95.7% user agree that they use the office telephone for formal calls only. This indicates that 

UiTM’s staff knows the purpose of using the office telephone wisely. It is illegal to use office telephone for 

personal business. 

 

Question: 12,13,14 and 15 

Objective: Comparison between current and new telephone system. 

Result: It shows that most of the users (97.8%) agree that the enhancement should be done to the current 

telephone system because the new telephone system will record their calls where the record can be viewed 

online. User having no difficulty to identify their call because the new telephone system helps them to identify 

between the formal or informal calls made when they received the bill.  

 

  

CONCLUSION 

From the above results and findings, the objective of the study has been achieved whereby the results show that 

most of the respondents agree to use the online telephone system. This is because the system can reduce or 

eliminate the using of paper to print the bill and telephone book as well as to reduce the cost of printing. On the 

other hand, the online telephone system can provide up-to-date information to the users. Finally, this system can 

increase the ability of searching the telephone number from the database. 
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