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Abstract  

Although often underestimated, helpdesk can be of great value to 

organization. The helpdesk acts as the front line to provide IT services to users, it is 

one of the most important criteria when it comes to user satisfaction with overall IT 

services. However, helpdesks today are faced with growing user demands and high 

expectations, complex IT systems and resources‟ constraints, in addition to other 

factors that are making it difficult for the helpdesk to provide good service quality 

and maintain user satisfaction.  

Helpdesks in the academic environment are no exceptions. Regular 

performance monitoring can aid helpdesk to ensure that quality of service is 

maintained, it also highlight areas in need for improvement. This master thesis 

focuses on developing a methodology for measuring helpdesk performance in the 

academic environment that considers internal and external measures. This research 

takes the form of a holistic single-case revelatory study, using Birzeit University 

Helpdesk as a case to deploy the proposed performance matrix. 

From literature, the matrices most important to helpdesk performance are 

found to be service quality, customer satisfaction, employee satisfaction and various 

statistical service related matrices, such as average resolution time and first contact 

resolution. The overall performance of Birzeit University‟s helpdesk was measured 

by using various data collection methods. Two questionnaires were administered in 

this study: the first, is the user satisfaction and service quality questionnaire, based 

on the SERVPREF instrument, a version of SERVQUAL instrument which is used 

to measure users‟ perceived service quality that reflects their satisfaction, the second, 

is helpdesk staff job satisfaction questionnaire, based on the Abridged Job 

Descriptive Index „AJDI‟, which is used to measure job satisfaction of BZU 

helpdesk staff; interviews were also administered with helpdesk staff and 

management to capture more reliable data.  



II 

 

Secondary data from BZU helpdesk call management system is captured and 

analyzed to compute the statistical service related metrics. The relationship, if exist, 

between users‟ satisfaction and their perceived service quality performed by the 

helpdesk is closely examined for hypothesis testing because of its heaviest weight on 

the proposed performance matrix.  

The results of measuring overall BZU helpdesk performance revealed that the 

level of users‟ perceived service quality is very close to that of their overall 

satisfaction. The findings also indicated that there is a positive relationship between 

users‟ perceived service quality and their satisfaction level. It is also found that BZU 

helpdesk staff job satisfaction also reflects on helpdesk performance and thereof, on 

users‟ satisfaction. Moreover, analysis of statistical matrices are related to perceived 

service quality and users‟ satisfaction in a positive way; when statistical measures 

are found to be problematic, we can simply conclude that other performance 

measures are also problematical.  

The Thesis also entails designing a road map solution for the helpdesk system 

to logically model the function of the helpdesk by the mean of Data Flow Diagrams 

DFDs. The model proposes a knowledgebase-centric design; and its baseline 

assumption is that helpdesk support lifecycle starts on level-zero support which is 

self-learning and self-help stage made possible by the use of a knowledgebase. By 

the proposed road map solution, the research study attempts to enhance helpdesk 

service quality not only through periodic evaluation of performance measures, but 

also by providing the best service delivery practices. The study advices Birzeit 

University‟s helpdesk to act more proactively to gradually make a cultural transition 

in the academic environment.  

Keywords: service quality, user (customer) satisfaction, employee satisfaction, first 

contact resolution FCR, average resolution time ART, Data flow diagram, helpdesk, 

technical support service, knowledgebase, helpdesk electronic system, helpdesk 

processes, helpdesk functions, factor analysis, SERVQUAL instrument, SERVPREF 

instrument. 
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 ٍِخص اٌرساٌح

 

عٍٝ اٌشغُ ِٓ عذَ ئعـبء لغُ اٌذعُ اٌفٕٟ ؽك لذسٖ، ٠جمٝ لغُ اٌذعُ اٌفٕٟ را ل١ّخ عب١ٌخ فٟ اٌّإعغبد اٌزٟ 

ٚاٌزٟ رعذ ِٓ  ٠زٛاعذ ثٙب، ؽ١ش ٠عزجش لغُ اٌذعُ اٌفٕٟ اٌٛاعٙخ الأٌٚٝ ٌزمذ٠ُ اٌخذِبد اٌزىٌٕٛٛع١خ ٌٍّغزخذ١ِٓ،

ٌىٓ، ٌٚلأعف، ٠ٛاعٗ لغُ اٌذُ٘ اٌفٕٟ . أُ٘ اٌّإصإاد عٍٝ سػٝ اٌّغزخذ١ِٓ عٓ اٌخذِبد اٌزىٌٕٛٛع١خ عِّٛب

ص٠بدح ٔٛلعبد ٚاؽز١بعبد : ٘زٖ الأ٠بَ اٌعذ٠ذ ِٓ اٌزؾذ٠بد اٌّشرجـخ ثبٌعذ٠ذ ِٓ اٌّإصإاد، أّ٘ٙب

ٚص٠بدح رعم١ذ٘ب ثبخزلاف أٔٛاعٙب، ثبلإػبفخ ئٌٝ اٌعذ٠ذ عشعخ رـٛس اٌّعذاد ٚالأعٙضح اٌزىٌٕٛٛع١خ ،اٌّغزخذ١ِٓ

ِٓ اٌعٛاًِ اٌزت رغعً ِٓ اٌظعت عٍٝ لغُ اٌذُ٘ اٌفٕٟ الذ٠ُ خذِخ ف١ٕخ راد عٛدح عب١ٌخ رؾبفظ عٍٝ ِغزٜٛ 

 .ع١ذ ٠شػٟ اٌّغزخذ١ِٓ

ئر أٔٗ ٠عبٟٔ ِٓ اٌظعٛثبد رارٙب ٚرجشص اٌزؾذ٠بد لا ٠خزٍف ٚػع لغُ اٌذعُ اٌفٕٟ فٟ اٌج١ئخ الأوبد١ّ٠خ وض١شا، 

اٌّب١ٌخ فٟ اٌج١ئخ الأوبد١ّ٠خ ثغجت ِؾذٚد٠خ ِظبدس اٌذعُ اٌّبدٞ ئر أْ اٌخذِبد اٌؾبعٛث١خ  ِغب١ٔخ فٟ اٌج١ئخ 

ٌّٚؾبٌٚخ ِٛاعٙخ ٘زٖ اٌّشبوً، لا ثذ ِٓ اٌزأوذ ِٓ رمذ٠ُ خذِخ ف١ٕخ راد عٛدح عب١ٌخ ٚرٌه ثم١بط . الأوبد١ّ٠خ

لغُ اٌذعُ اٌفٕٟ ثشىً دٚسٞ، ئْ ل١بط الأداء ع١غبعذ أ٠ؼب فٟ اوزشبف ٔمبؽ اٌؼعف ٚثٍٛسح الأخـبء أداء 

 . ٌزغٕجٙب ٚاٌزؾغ١ٓ ِٓ عٛدح اٌخذِخ اٌّمذِخ

رأرٟ ٘زٖ الأؿشٚؽخ ٌزعشع ٚع١ٍخ ٌم١بط أداء لغُ اٌذعُ اٌفٕٟ فٟ اٌج١ئخ الأوبد١ّ٠خ ٚرٌه ثبلأخز ثع١ٓ الاعزجبس 

رأخز الأؿشٚؽخ شىً ؽبٌخ دساع١خ ا٠ؾبئ١خ ٚرٌه ثذساعخ لغُ اٌذعُ اٌفٕٟ فٟ . ٠خ ٚاٌخبسع١خِعب١٠ش اٌم١بط اٌذاخً

 . عبِعخ ث١شص٠ذ وؾبٌخ دساع١خ ٌزـج١ك ٚع١ٍخ ل١بط الأداء

عٛدح اٌخذِخ اٌّمذِخ، ِذٜ : ٟ٘ثّشاععخ الأدث١بد، رج١ٓ أْ أوضش اٌّعب١٠ش ش١ٛعب ٌم١بط أداء لغُ اٌذعُ اٌفٕٟ 

اٌخذِخ اٌّمذِخ، ِذٜ اٌشػٝ اٌٛظ١فٟ ٌفش٠ك اٌعًّ فٟ اٌمغُ، ٚالاؽظبئ١بد اٌّزعٍمخ سػٝ اٌّغزخذ١ِٓ عٓ 

ِعذي اٌّشبوً اٌزٟ رؾً فٟ اٌض٠بسح الأٌٚٝ ِٚعذي اٌٛلذ إٌّمؼٟ ٌؾ١ٓ ؽً اٌّشىٍخ فٟ : ثزمذ٠ُ اٌخذِخ ِضً

 (: عٓ الأعئٍخ اٌزب١ٌخ رؾبٚي اٌذساعخ ثزٌه الإعبثخ .ئؿبس صِٕٟ ِؾذد فٟ ٚص١مخ الارفبق ث١ٓ اٌمغُ ٚاٌّغزخذ١ِٓ

ِب ٘ٛ رأص١ش ِذٜ ، و١ف ٠ّىٓ ٚطف ؿج١عخ اٌعلالخ، ئْ ٚعذد، ث١ٓ سػٝ اٌّغزخذ١ِٓ ٚعٛدح اٌخذِخ اٌّمذِخ؟

و١ف ٠ّىٓ ل١بط أداء لغُ اٌذعُ اٌفٕٟ فٟ ، سػٝ فش٠ك اٌعًّ فٟ لغُ اٌذُ٘ اٌفٕٟ عٍٝ أداء اٌمغُ ثشىً عبَ؟

عٛدح اٌخذِخ اٌّمذِخ، ِذٜ سػٝ اٌّغزخذ١ِٓ عٓ اٌخذِخ  : الأسثعخ اٌج١ئخ الأوبد١ّ٠خ ثبعزخذاَ ِعب١٠ش اٌم١بط

و١ف ٠ّىٓ  ، اٌّمذِخ، ِذٜ اٌشػٝ اٌٛظ١فٟ ٌفش٠ك اٌعًّ فٟ اٌمغُ، ٚالاؽظبئ١بد اٌّزعٍمخ ثزمذ٠ُ اٌخذِخ ؟
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٠زٛلع ِٓ ٘زٖ اٌذساعخ الإعبثخ . (ثظٛسح ّٔٛرع١خ؟  DFD رظ١ُّ الاعشاءاد اٌشٚر١ٕ١خ لأعًّ اٌمغُ ثـش٠مخ

 : ٘زٖ الأعئٍخ عجش رؾم١ك الأ٘ذاف اٌزب١ٌخ عٓ

 :ل١بط أداء لغُ اٌذعُ اٌفٕٟ فٟ عبِعخ ث١شص٠ذ ٚرٌه ثٛطف اٌعلالخ،ئْ ٚعذد، اٌزٟ رغّع  .1

  SERVQUAL Instrumentاٌّزغ١شاد اٌّإصشح عٍٝ الأداء عجش ؿش٠مخ رظ١ُّ أداح ل١بط رغزٕذ عٍٝ  -

  AJDI instrumentل١بط ِذٜ سػٝ فش٠ك عًّ لغُ اٌذعُ اٌفٕٟ عجش اعزج١بْ ٠غزٕذ عٍٝ  -

 رغ١ّع اٌج١بٔبد الإؽظبئ١خ اٌّخشعخ ِٓ الإٌىزشٟٚٔ ٌمغُ اٌذعُ اٌفٕٟ   -

 رؾ١ًٍ اٌج١بٔبد اٌزٟ رُ رغ١ّعٙب ِٓ اٌٙذف الأٚي ثبعزخذاَ اٌٛعبئً الإؽظبئ١خ اٌّخزٍفخ  .2

  DFDٔظ١ُ ع١ش الأعّبي اٌشٚر١ٕ١خ ٌمغُ اٌذعُ اٌفٕٟ ٚرٌه ثبعزخذاَ رظ١ُّ خـخ ّٔٛرع١خ ٌذ .3

عٓ اعزٕزبط رشاثؾ ٚص١ك ث١ٓ دسعخ اعفشد ٔزبئظ رؾ١ًٍ اٌج١بٔبد الأ١ٌٚخ ٚاٌضب٠ٛٔخ اٌّغّعخ فٟ ٘زٖ اٌذساعخ 

ئر أٔٗ ِٓ اٌّّىٓ ٚطف . سػٝ اٌّغزخذ١ِٓ عٓ خذِبد لغُ اٌذعُ اٌفٕٟ ٚعٛدح اٌخذِخ اٌّمذِخ ٌٍّغزخذ١ِٓ

ٚلذ رُ أ٠ؼب اعزٕزبط أٔٗ ٠ّىٓ . اٌعلالخ ث١ٓ ٘ز٠ٓ اٌّزغ١ش٠ٓ ثشىً ئ٠غبثٟ ئر ثبصد٠بد ئؽذاّ٘ب ٠ضداد اٌعبًِ الاخش

ثبلإػبفخ ٌزٌه رُ . اعزجبس دسعخ اٌشػٝ اٌٛظ١ف١خ ٌفش٠ك عًّ لغُ اٌذعٓ اٌفٕٟ وّإشش لأداء لغُ اٌذعُ اٌفٕٟ

٠ً الإؽظبئٟ ٌٍج١بٔبد اٌّغغٍخ فٟ إٌظبَ الإٌىزشٟٚٔ ٌمغُ اٌزٛطً ئٌٝ اعزٕزبط ٚعٛد رشاثؾ ِب ث١ٓ إٌزبئظ اٌزؾً

اٌذعُ اٌفٕٟ ٚدسعخ أداء اٌمغُ ؽ١ش رعزجش لشاءاد اٌزؾ١ًٍ الاؽظبئٟ ٌٙزٖ اٌج١بٔبد ثّضبثخ أعىبط ٌٍٛػع 

 .  اٌؾم١مٟ لأداء اٌمغُ ئلا أٔٗ لا ٠ّىٓ الإوزفبء ثٙب وّإشش شبًِ ٠ظف ٘زا الأداء

. DFDٌخـخ ّٔٛرع١خ ٌزٕظ١ُ أعّبي لغُ اٌذعُ اٌفٕٟ ِٕـم١ب ثبعزخذاَ رعشع الأؿشٚؽخ أ٠ؼب رظ١ّّب 

إٌّٛرط ٠مزشػ رظ١ّّب ٠عزّذ لزعخ ث١بٔبد ٚاٌزٟ ثذٚس٘ب رجٕٝ عٍٝ أعبط ثذء دٚسح ؽ١بح ؿٍت اٌخذِخ فٟ لغُ 

ئْ . اٌذعُ اٌفٕٟ ِٓ دسعخ اٌظفش ٟٚ٘ عجبسح عٓ دسعخ رعٍُ ِٚغبعذح رار١خ ِّىٕخ ثبعزخذاَ لبعذح ث١بٔبد

رظ١ُّ اٌخـخ إٌّٛرع١خ لأعّبي اٌمغُ فٟ ٘زٖ اٌذساعخ رعّذ ئٌٝ ِؾبٌٚخ رؾغ١ٓ ٚرـ٠ٛش عٛدح اٌخذِخ اٌزٟ 

. ٠مذِٙب لغُ اٌذعُ اٌفٕٟ ١ٌظ فضؾ ثزم١١ُ الأداء ثشىً دٚسٞ ٚئّٔب أ٠ؼب ثبلإٌزضاَ ثٕظبئؼ رمذ٠ُ أفؼً خذِخ

طٛسح ٚلبئ١خ ٌزؾغ١ٓ ِغش٠بد اٌعًّ اٌذساعخ رٕظؼ لغُ اٌذعُ اٌفٕٟ فٟ عبِعخ ث١شص٠ذ ثبٌعًّ اٌؾض١ش ة

 .  ٚرلافٟ الأخـبء ٚرٌه ؽزٝ ٠زّىٓ اٌمغُ رذس٠غ١ب ِٓ ئؽذاس رغ١ش صمبفٟ ٌّغزّع اٌغبِعخ الأوبد٠ّٟ
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1. Chapter 1: Introduction  

The motivation behind this research study is to provide some detailed insights 

into helpdesks, especially about Information Technology IT helpdesks in the 

academic environment. There is no precise definition for the term „helpdesk‟ or „help 

desk‟, helpdesks are the front line of users‟ services. Gartner Group‟s definition of a 

helpdesk, as quoted by Marcella and Middleton (1996), is:  

“To provide a single point of contact and responsibility for rapid closure 

of end-user technology problems.” 

Marcella and Middleton, who have done extensive research into helpdesk 

over many years for the British Library Research and Development Department, 

have developed the following definition of a helpdesk (Marcella & Middleton, 

1996):  

“An Accessible service point which will provide on-demand advice, 

information or action to aid the user in carrying out an IT-related task.”  

The helpdesk evolved out of necessity in the 1980‟s, when personal 

computers started to replace terminals on the desktop and the local area network 

emerged, this resulted in an enormous amount of queries being generated to the 

helpdesk, relating to the installed software and hardware (Parsec Technologies, 

2002). Over the past 20 years, the helpdesk has evolved away from the constant, 

repetitive cycle of simply answering users‟ questions and dilemmas with no plan of 

action or standard problem-solving strategies. In a presentation at the 1996 ITIMF 

annual conference in the U.K., Middleton (1996) gave an excellent summary of the 

differences between traditional and today‟s modern helpdesks as shown in Table 1-1.  

When users need help, they call the helpdesk and thereafter the efficiency of 

the IT services of the organization is judged by the effectiveness, efficiency, 

courtesy, and responsiveness shown in handling a single call. If properly handled, the 

call could strengthen the users‟ relationship and lead to enhanced users‟ satisfaction 
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and better productivity. According to Lynn Sechrest, Director of Gartner 

Measurement, the IT helpdesk is still one of the most important criteria when 

measuring customer satisfaction with its services overall. It also carries the brunt of 

customers‟ satisfaction or dissatisfaction with IT (Gartner Group, 2001). Thus, the 

helpdesk can be a potentially powerful business tool. It acts as customer services‟ 

front line and has the ability to gather data from across an organization to aid in IT 

management and strategy (Marcella & Middleton, 1996).  

Table 1-1: Traditional vs. Modern Helpdesk (Middleton, 1996) 

Traditional Helpdesk Modern Helpdesk 

Fixes results of problems, not their causes Fixes the causes of problems at source 

Reactive, demand driven Proactive, strategy driven 

An information dead end Gathers/ disseminates information  

A career dead end A worthwhile career path 

Isolated Integrated  

Passive – awaiting approaches  Aggressive- markets itself  

Technically oriented staff Customer service oriented  

Struggling for resources  Justifies resourcing  

A “back room” function  The public face of IT/ Customer Services  

 

Helpdesks suffer from difficulties in many domains; BZU helpdesk is no 

exception, BZU helpdesk suffers from difficulty in defining its role and obtaining 

resources, since its existence in 1999, it still has no service level agreement SLA 

communicated with users or with supporting units in its environment. BZU users are 

constantly complaining of delay in providing technical support service and usually 

express dissatisfaction with the way service is provided.  

Middleton and Marcella (1997) say that money is one of the main aspects that 

distinguish academic helpdesk from commercial one. In the academic environment, 

it is difficult to show the helpdesk contribution to the success of the university as a 

whole. Staffing issues are problematic at the academic helpdesk, which directly 

affects the helpdesk performance and thus the service quality rendered to users. 

Equipment and its wide variety of brands is another major problem that hider the 
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helpdesk from providing its services effectively. The helpdesk, beside providing 

technical support services to  users, needs to overcome behavioral reactions of users, 

according to Teare (1998), users facing problems experience many emotional 

behaviors before even contacting a service point.  

With all the challenges and difficulties facing the helpdesk, it is important to 

evaluate its performance in order to overcome difficulties to provide better service 

quality to achieve users‟ satisfaction. Measuring performance can assist the helpdesk 

in focusing its improvement efforts on the areas of greatest need and can also ensure 

that the quality of service provided by the helpdesk does not deteriorate (Bird, 2000). 

Bird (2000) discusses this idea within an academic context, in a journal published by 

Cause – an association for managing and using information technology resources in 

higher education.  

Landgrave, Wilson and Templeman (2001) say that keeping statistics on 

helpdesk performance is critical. Without performance statistics, there is no way for 

the helpdesk manager to know if resources are being used to the fullest or whether 

more resources are required. In addition, statistics can show the helpdesk manager 

the strengths and weaknesses of the workflow process. Before attempting to make 

any changes, it is important to know how well or how poorly the current processes 

are working. This initial measurement of the current status of the helpdesk is 

considered the baseline. Once a baseline of performance is known, it is easy to 

determine the effectiveness of the changes that have been made. For this cause, this 

study suggests a logical model of a knowledgebase-centric helpdesk system 

presented by the mean of Data Flow Diagrams DFDs. The workflow of current 

functions of BZU helpdesk are benchmarked against those suggested in the model to 

identify weakness points and pinpoint bottlenecks in the current workflow.  

Middleton and Marcella (1997), specifically within an academic context, 

pointed out that performance information gathered at the helpdesk can be used as a 

leveraging tool and aid the helpdesk in targeting its efforts appropriately. It can also 
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be used to justify funding. Landgrave, Wilson, and Templeman (2001) point out that 

as a result of ongoing helpdesk performance monitoring and utilizing the most 

effective processes, helpdesks can gain a tremendous advantage, they can reduce 

technical resource needs, save on costs administering helpdesk services, and increase 

customer satisfaction by providing an excellent service and establishing superior 

Service Level Agreements.  

Gartner Group analyst Mike Rhone stated (McGee, 1998): “Many companies 

realize they need to improve help-desk operations, but they don‟t regulatory 

benchmark their performance.” However, the idea is never to measure just for the 

sake of measuring, the intent should be to gather information that will allow the 

helpdesk to implement positive change (nanoDesk, 2002). Bird (2000) says that the 

results of the helpdesk performance analysis should be made publicly available, 

along with plans for improvement. Bird (2000) states: “Show your staff and your 

peers elsewhere in the university that you stand behind results and are willing to 

publicly acknowledge that there may be areas needing improvements.”   

According to West, there does not seem to be a universally accepted way of 

measuring helpdesk performance (West, 2000). Designing a matrix for helpdesk 

performance is extremely easy, but designing an effective one is significantly more 

difficult. Most resources agree that helpdesk call statistics such as queuing times, 

time spent per call, total number of calls closed in a given time period, abandon rates 

and first contact resolution percentage are useful measures of helpdesk performance.  

Many support operations now have systems in place to measure compliance 

with Service Level Agreements SLA. But that may not be enough as SLAs only go 

part way to truly measuring the performance of the helpdesk. The customer should 

always be at the center of any support operation. Helpdesk staff may believe that 

because they are fulfilling SLAs, they are meeting customers‟ expectations. But even 

if customers are aware that the helpdesk is delivering on its commitments, they may 

still be unhappy with the way their calls are handled (Touchpaper, 2002).  
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The performance measurement matrix used in this study outlines the 

following four metrics: average resolution time ART, first contact resolution FCR, 

user satisfaction, and helpdesk staff job satisfaction. User satisfaction is the only 

external measure of the matrix. Customer satisfaction is generally measured in 

emotional and attitudinal dimensions and in action-oriented dimensions. McColl-

Kennedy and Schneider (2000) further say that for research purposes, customer 

satisfaction is not measured alone, but in conjunction with service quality and 

success. However, the customer satisfaction, service quality and success constructs 

can only be expressed and measured by several indicators on which there is no 

general consensus but competing ideas and theories. McColl-Kennedy and Schneider 

(2000) propose that the best way of measuring customer satisfaction is by using 

measures that are standardized for special groups such industry. If such standardized 

measures exist, they can easily be modified to fit with the characteristics of the 

environment of concern.  

In this study Gartner Inc. Helpdesk Performance Matrix, is the baseline of a 

further derived matrix appropriate for measuring helpdesk performance in the 

academic environment. Gartner Inc. argues that while cost management is extremely 

important in the helpdesk –especially commercial helpdesks-, it must be given 

secondary importance to the primary goal of providing an acceptable level of service 

to the customers. For that reason, cost is given a (40%) weight in the Gartner Inc. 

Performance Matrix, while various service matrices (average resolution time, first 

contact resolution, user satisfaction, and helpdesk staff satisfaction) account for 60% 

of the matrix.  

In this study, the Gartner Inc. matrix is modified to better fit with the nature 

of helpdesk in the academic environment. The cost metric is eliminated and its 

(40%) weight is disseminated relatively across service indexes of the matrix, in 

addition, average queue time metric is replaced with average resolution time to fit 
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with the nature of BZU helpdesk system and the purpose of the study. Table 1-2 

shows the original opposed to modified Gartner Inc. matrix.  

Table 1-2: Original vs. modified Gartner Inc. Performance Matrix 

Performance Metric 
Original 

Weights 

Modified 

Weights 

Average resolution time  

(in place of average queue time) 
9% 15% 

First-contact resolution 21% 35% 

Employee satisfaction 12% 20% 

Customer Satisfaction  18% 30% 

Total Weightings  60% 100% 

Cost per handled call  40%  

The modified matrix is used to propose a methodology for measuring 

helpdesk performance in the academic environment taking Birzeit University as a 

case study. This study suggests that periodic performance measurement alone is not 

enough to approach performance enhancement, a knowledgebase-centric model 

aided by the adaptation of an electronic helpdesk system is also important to reach 

performance excellence, moreover, it is necessary to deploy best „customer service 

practices‟ and quality of service QoS indicators into daily functions of the helpdesk. 

The logical knowledgebase-centric model, developed in this study, ensures 

continuous governance of a satisfactory service quality. 

Therefore, and upon addressing a wide range of literature, in the next chapter, 

a number of hypotheses are derived from the literature review to examine 

relationships between variables, main relationships examined about user satisfaction 

and service quality, helpdesk staff satisfaction and its impact on performance, in 

addition to other hypothesis related to calls statistics.  The hypotheses are tested on 

the data collected from various sources by the mean of SPSS software and Microsoft 

Excel within Birzeit University‟s helpdesk environment. Results of the analysis are 

stated and implications are addressed.  
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1.1.  Problem Statement, Research Questions, and Purpose of the 

Study 

The main purpose of this study is to develop a methodology for measuring 

overall helpdesk performance for the helpdesk in the academic environment and 

apply it to measure the performance of BZU Helpdesk. This study therefore takes the 

form of a holistic single-case revelatory study (Yin, 1984). BZU helpdesk will serve 

as a revelatory case for the helpdesk in the academic environment in Palestine. The 

purpose of the study is both descriptive and explanatory, using data from multiple 

sources of evidence.  

No matter how much helpdesks strive to provide better service, they still face 

many complaints from different users about the service, in some cases, the reason of 

users‟ dissatisfaction is not necessary the technical support service; there are many 

reasons behind users‟ dissatisfaction, many of which doesn‟t necessary point out to 

insufficient service or knowledge of staff. The main problem of this study is to help 

technical support helpdesks in the academic environment achieve users‟ satisfaction 

by enhancing its performance; to reach this goal, the helpdesk needs to continuously 

evaluate its performance in order to tap on weakness points and work toward 

enhancing its position. Measuring academic helpdesk performance can be done by 

developing an efficient matrix for periodic performance measuring, however, high 

level of performance can also be granted by using a knowledge centric electronic 

system and by mapping the routine processes of technical support agents in an 

attempt to integrate QoS indicators into processes and functions of the helpdesk.  

The proposed matrix of this study is generated by modifying Gartner Inc. 

Performance Matrix. The study also attempts to supplement the performance 

measurement with a proposed road map solution for the academic helpdesk system. 

The suggested solution aims to transform the helpdesk traditional role from being 

reactive, passive, and problem-centric service provider into a proactive, aggressive, 

knowledgebase-centric service center that would gradually achieve cultural transition 
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in the academic environment to becoming a self-learning and self-helping 

community. A number of research questions resulted from the problem statement 

seek answers from the environment of Birzeit University.  On the basis of the 

literature review and the needs of BZU helpdesk, the main research questions 

addressed in this study are: 

Q.(1) How does BZU users‟ satisfaction relate to their perception of quality 

of technical support services performed by the helpdesk?  

Q.(2) What is the impact of BZU helpdesk staff job satisfaction on helpdesk 

performance?  

Q.(3) How can the performance of the academic helpdesk be measured by the 

four proposed indexes: user satisfaction of perceived service quality, the helpdesk 

staff job satisfaction, and calls statistics of proposed performance matrix?  

Q.(4) How can the workflow of the helpdesk functions be best designed 

logically through the mean of Data Flow Diagrams DFDs?  

In order to determine the relationship between BZU users‟ satisfaction and 

perceived service quality, if any exists, a survey based on the SERVPREF 

instrument, a version of the SERVQUAL instrument is constructed to measure the 

satisfaction level of users toward their perceived service quality performed by the 

helpdesk. The analysis of data uncovers trends that describe the relationships 

between variables according to grouping factors. Previous literature showed a 

significant relationship between service quality and users‟ satisfaction, thereof, the 

relationship will be examined within the environment of Birzeit University.  

The second question is answered in part by conducting a shortened version 

questionnaire for the helpdesk staff to determine their job satisfaction level; 

interviews are also conducted with some agents to help draw an overall picture of 

their job satisfaction level in the work environment. Some studies state that satisfied 

employee are ready to exert more effort to serve the organization they work for by 
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accomplishing their tasks in their best efficiency and build good relations with 

customers. Other studies, however, stated that employees‟ performance may reach up 

to a satisfactory level regardless of the job satisfaction level of employees. This 

research study examines the relationship between helpdesk staff job satisfaction and 

its relationship to users‟ perceived performance level. 

Therefore, the purpose of the study, is to develop a methodology to measure 

and maintain the helpdesk overall performance as an IT service provider. Helpdesk 

performance is measured by the use of a modified Gartner Inc. performance matrix 

which is originally created for all domains of the IT service industry, in this study, 

the matrix is modified to fit the characteristics of the academic helpdesk. The 

proposed matrix is then put into practice to measure the overall performance of BZU 

academic helpdesk.  

The second main purpose of the study is to maintain the helpdesk 

performance up to a satisfactory level in daily routine functions of the helpdesk, a 

road map solution of the workflow of functions of the helpdesk is created and 

deployed service quality indicators into the DFDs‟ model. The research questions are 

all answered within the environment of Birzeit University. 

Periodic measuring of helpdesk performance is important to evaluate 

performance efficiency to work out weaknesses and suggest improvements. To 

complement performance measurement, a road map solution is proposed in an 

attempt to organize the workflow of routine functions of the helpdesk that involve 

interaction with users. The logical model is represented by the mean of Data Flow 

Diagrams DFDs, the model is knowledgebase-centric, it is based on the assumption 

that technical support lifecycle starts with the users motivation to self-solve their IT-

related problems by the aim of a knowledgebase to form level-zero support tier. In 

this support tier, users browse the knowledgebase for technical support solutions 

seeking answers of their queries.  
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The ultimate goal of the helpdesk, as viewed in this research study, is to 

transform the helpdesk from its traditional reactive role into a more proactive 

modernized helpdesk. Modern helpdesks use electronic systems like call 

management systems and a knowledgebase to boost their performance efficiency. 

The electronic helpdesk system proposed in the study expects to achieve cultural 

transition; it transforms the culture of the academic community into a self-learning 

and self-helping one. The main purposes of the study are emphasized by addressing 

the topics organized in the following manner:  

1.2. Objectives of the study 

Objective (1): Evaluate helpdesk overall performance, by using a modified Garner 

Inc. service performance matrix of the helpdesk which measures the following: 

BZU users‟ satisfaction and its relationship to users‟ perceived service quality of 

technical support helpdesk; a questionnaire is conducted at Birzeit University based 

on SERVPREF version of the SERVQUAL instrument.  

 Helpdesk staff job satisfaction by conducting structured interviews with the 

helpdesk staff and a questionnaire based on the (AJDI) instrument.  

Analyze call statistics to find out: (A) Service Resolution time and (B) first contact 

resolution FCR.  

Objective (2): analyze data obtained from Objective (1) as follows: 

Construct a questionnaire based on the SERVPREF, a version of the SERVQUAL 

instrument in order to measure users‟ perceived service quality performed by the 

helpdesk and its relationship to users‟ satisfaction. The questionnaire answers other 

questions like: the rank of the most used methods to contact the helpdesk, the 

efficiency of the telephone system to contact the helpdesk, and the most common 

problems facing users at BZU, the questionnaire also measures the helpdesk 

performance level through users perceived service quality and overall users‟ 

satisfaction.  
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Determine helpdesk staff job satisfaction of the environment they work 

within and demonstrate the affect of their satisfaction level on the quality of service 

they deliver to users. 

Analyze the data proceeded from the call management system of BZU 

helpdesk (V-tiger software) by using service matrices; which are: average resolution 

time ART and first contact resolution FCR. Point out bottlenecks of the workflow 

currently followed to perform tasks at the helpdesk in order to highlight the most 

critical areas in need of improvement at BZU helpdesk and suggest possible 

solutions.  

Objective (3): Design a road map solution that interconnects all modules of this 

research study. A logical model of the functions of the helpdesk is designed by the 

mean of DFDs; it also deploys quality of service indicators into the electronic 

helpdesk system in addition to the DFDs model. A general service quality 

management model is created to consider implementing SLA indicators within the 

data flow diagrams model. The main aspects of the objectives of the study are 

graphically viewed in Figure 1-1.  

Figure 1-1: Graphical representation of the objectives of the study  

 

User satisfaction of perceived service quality and helpdesk staff job 

satisfaction are measured through surveys. While service statistics are interpreted 

upon analyzing the captured data from the call management system. It is interesting 
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to notice that, user satisfaction is the only external measure of performance, it is also 

worth saying that both primary and secondary data is used to measure helpdesk 

performance. SLA and benchmark figures are both important to evaluate the 

helpdesk performance against anticipated levels; unfortunately, BZU helpdesk 

doesn‟t have SLA nor benchmark figures to which we can benchmark its 

performance efficiency level, to overcome this obstacle, the researcher suggested 

figures based on the literature review to be used as a reference for the acceptable 

levels of performance for BZU.  

1.3. Thesis Organization 

The topics of the Thesis are organized in eight chapters, the first is this 

chapter and other chapters are ordered as follows:  

Chapter Two: Literature Review  

This chapter starts with introduction of helpdesk definition and its 

distinguished characteristics in the academic environment; it puts on the table some 

of the theories about the concept of service quality and debates in relation to users‟ 

satisfaction and employee job satisfaction. Gartner Inc. performance Matrix is 

chosen to be the baseline of the proposed methodology for measuring helpdesk 

performance in the academic environment; therefore, a description of the indexes of 

the matrix is illustrated in addition to identifying the theoretical framework of the 

instruments used in measuring BZU users‟ satisfaction and BZU helpdesk staff job 

satisfaction.   

Chapter Three: Technical Support Helpdesk at Birzeit University  

This Thesis is a holistic single-case revelatory study; this chapter presents the 

history of the helpdesk and the computer center at Birzeit University, highlights its 

challenges, services, and describes its current situation. It embodies the environment 

where the proposed methodology for measuring helpdesk performance will be 

implemented in later stages.  
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Chapter Four: Research Methodology  

This chapter also serves one of the main purposes of the study. It states six 

hypotheses to be tested in later stages within Birzeit University‟s environment. It 

explains how Gartner Inc. Performance Matrix is modified to become appropriate for 

implementation in the academic environment. It also illustrates research 

methodologies for measuring the indexes of the modified matrix (also called the 

proposed matrix), it encompasses the following sections: Research methodology 

overview and timeframe of the study, Modified Gartner Inc. performance Matrix, 

Measuring BZU Users‟ Satisfaction and Service Quality, Measuring Helpdesk Staff 

Job Satisfaction, and Statistics of the Helpdesk Call Management System.  

Chapter Five: Data Analysis  

Primary data captured from the surveys and staff interviews as well as 

secondary data proceeded form the call management system are analyzed in this 

chapter and results are interpreted. The chapter also intends to validate the 

SERVPREF instrument which is used to measure the external index of the matrix - 

users‟ satisfaction and service quality- by the mean of factor analysis. In addition to 

analyzing the data captured from helpdesk staff job satisfaction and interpreting calls 

statistics. The chapter also includes the reliability and validity tests, in addition to 

sampling and hypotheses testing.  

This chapter also illustrates the benchmarking process of BZU helpdesk 

workflow against the workflow of the proposed road map solution of the helpdesk. 

Workflow benchmarking helps point out the bottlenecks in the BZU helpdesk 

processes and justify deploying the proposed model to enhance performance and 

enrich service quality.  

Chapter Six: A Road Map Solution of the Helpdesk System  

Chapter six serves one of main purposes of the study; in this chapter, IT 

services of the helpdesk are organized by the means of modeling. The functions of 

the helpdesk are modeled logically by the mean of Data Flow diagrams DFDs, which 
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were first used in the engineering discipline. A general service quality management 

model is designed to identify the steps of deploying service quality into the helpdesk 

system. Helpdesk performance can be best organized through the adaptation of an 

electronic helpdesk system connected to a knowledgebase, which can basically be 

viewed as solutions respiratory. The chapter is finalized with a walk in the suggested 

road map solution which interconnects all corresponding modules of the research 

study.  

Chapter Seven: Benchmarking BZU Model against the Road Map Solution 

Model 

This chapter depicts the existing call management system used by BZU 

helpdesk and portrays the current workflow of the functions of BZU helpdesk by the 

man of DFDs. in addition a benchmarking is done  the existing workflow of BZU 

helpdesk with the proposed model of the road map solution of the helpdesk. 

Chapter Eight: Recommendations and Implications  

The research study is finalized by this chapter which indicates 

recommendations and implications in three sections: Implications of Data Analysis, 

Helpdesk Strategic Role, and Helpdesk Environment.  
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2. Chapter 2: Literature Review  

Introduction 

Chapter Two covers an extent range of literature about four main topics: 

Helpdesk in the Academic Environment, Satisfaction and Service Quality, Service 

Level Agreement „SLA‟ and Data Flow Diagrams, and Measuring Helpdesk 

Performance, in addition, the chapter is finalized by listing the hypotheses that are 

derived from the literature review which will be tested in later stages of the study 

within Birzeit University‟s environment. The first section defines the helpdesk in the 

academic environment and outlines its characteristics. The second section, 

conceptualizes the perception of service quality and how it affects users‟ satisfaction 

and is affected by employees‟ job satisfaction; this part of literature is the base core 

of some of the presumed hypothesis mentioned in the methodology chapter.  It also 

touches on the importance of deploying quality of service QoS measures, set in the 

service level agreement SLA, into the logical design of the helpdesk functions. A 

basic introduction of the building blocks of the Data Flow Diagram DFD is 

explained and the guidelines of building a system by the mean of DFDs are 

illustrated in the third section of this chapter.  

The aforementioned subjects form the first step of an introduction to 

describing the methodology of performance measurement in the service industry. 

The fourth section of this chapter, describes the Gartner Inc. Performance Matrix, 

and the main indexes of the matrix are identified in detail. Instruments, such as 

SERVQUAL and its performance only version SERVPREF is explained and 

examples of literature are used as testimonials of its validity and communality. 

2.1.  Helpdesk in the Academic Environment  

The helpdesk also referred to as „help desk‟, has no precise definition and is 

loosely used; it can be defined as a centralized source of information or action on 
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demand, to aid the caller in carrying out a given task (Marcella & Middleton, 1996a). 

According to Marcella & Middleton, experts in the field of helpdesk, the helpdesk is 

an accessible service point which will provide on-demand assistant, information or 

action to aid the user in resolving IT-related tasks, and beyond this basic definition, 

the role of the helpdesk extends to that of a technology catalyst, achieved by the 

gathering and analyzing of data at the help desk to manage end-user technology 

proactively.  

Marcella and Middleton conducted many research projects on the Helpdesk 

strategic planning, service quality and users‟ satisfaction. In one of their papers 

written for a project funded by the British Library Research and Development 

Department (BLR&DD), they identified three essential characteristics of the 

helpdesk to be (Marcella & Middleton, 1996b): 

(1) centralized or multiple helpdesk 

(2) staff working exclusively, on rotation, (i.e. staff work at the helpdesk who are 

not just answering the telephone while doing another job), and  

(3) Manning by experts or staff within basic knowledge who can pass on 

problems. 

The helpdesk was evolved out of necessity in early 1980s (Parsec 

Technologies, 2008). It is relatively a new phenomenon and does not fit into one 

single discipline; it can fit under the computing subject, information science and or 

service management (Marcella & Middleton, 1996b). In academic environments, the 

helpdesk is generally an in-house function, usually part of the global IT function. 

The incoming call volume and the complexity of the IT environment vary according 

to the size of the user base. (Lusher & McCormick, 1995).  

A Technology support center, on the other hand, often referred to as technical 

support or „tech support‟ center is defined as a postsales service provided to 

customers of technology products to help them incorporate a given product into their 



17 

 

work environment. It may take the form of field service for office equipment (Orr 

1990), auto repair (Harper 1987), or phone-in help desks for software products 

(Pentland 1992). According to the aforementioned definitions, Helpdesks provide 

wider services than the technical support center. Though, the two terms are 

exchangeable.  

The helpdesk used to being a reactive service center; a reactive center is 

where a customer has a problem and contacts the helpdesk- to solve it, Winer (2001) 

addressed. Nowadays the helpdesk strives to have the shape of a proactive center, a 

proactive center does not wait for customers to report a problem, rather be aggressive 

in establishing a dialogue with customers prior to complaining or other behavior 

sparking a reactive solution (Winer, 2001). 

Cuff (2002) says that today‟s mature helpdesk are well organized, centralized 

and proactive. A mature helpdesk uses call data as a management tool. By analyzing 

incidents, problems, and resolutions on an ongoing bases, the helpdesk gains insight 

into what is really going on in an organization and addresses problems before they 

become serious. Service Level Agreements (SLAs) are documented and published 

regularly for users. Helpdesk staff morale is high and turnover is low, primarily 

because new staff members have an opportunity to advance and develop new skills, 

and because more experienced staff members have manageable workload and can 

concentrate on what they do best (Cuff, 2002).   

In traditional helpdesk, the agent is responsible for handling a call and 

solving the problem by resorting to various information and knowledge sources 

(Marcella & Middleton, 1996b), we call this an agent-centric helpdesk. There are at 

least two problems with the agent-centric approach. The first problem is of 

recognizing repetitive problems. Helpdesk personnel report about 60-70% of their 

time is spent on solving repetitive problems (Sandborn, 2001; Simoudis, 2001). 

However, when the helpdesk receives a problem call, it may be assigned to an agent 
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who has not previously resolved that type of problem. The agent-centric helpdesk 

does not capture an agent‟s knowledge about resolving a particular situation in a way 

that it can be searched, reviewed, disseminated, and updated like knowledge-centric 

helpdesk. Consequently, the benefits of learning are not fully realized in agent-

centric model because the structure of the agent-centric helpdesk does not facilitate 

sharing knowledge.  

The second problem is that in today‟s business environment employee 

turnover is high, especially for technical employees (Dawson, 1999). In the helpdesk 

this is a problem because the helpdesk performance is heavily dependent on the 

knowledge, skills, and ability of the helpdesk agents to quickly resolve problems. 

Technical support agents are stores of significant knowledge concerning the systems, 

business processes, and technologies and if they leave their knowledge often goes 

with them (Meso & Smith, 2000; Piggott, 1997).  

A definition of a technical support helpdesk in the academic environment 

derived from the literature and phrased in the researcher‟s own words can be:  

The academic helpdesk: is a proactive centric point of contact for 

technology users requesting support for IT-related problems. Its main role 

is to act proactively by diagnosing problems before they happen and solve 

them from the source. It shall encourage users to solve their problems 

through continuous learning from the electronic helpdesk solution 

knowledge base. The traditional role of the helpdesk shall only be present 

in unusual hopeless and critical cases. The helpdesk shall also keep on 

exploring new opportunities and provide training for new technologies 

and play a strategic role by analyzing reports generated from the 

electronic system to extract trends in an attempt to act in proactive 

manners. 
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2.2. Characteristics and problems of the academic helpdesk  

The academic environment has its own distinct characteristics, which from 

this point of view, gives the helpdesk operating within it a unique identity, 

objectives, and strategies. According to Middleton and Marcella, experts in the field 

of the helpdesk, it has become clear that helpdesks‟ requirements differ according to 

the environment they are operating in, Middleton and Marcella (1997) indicate that: 

“The helpdesk and user support industry has, over the last ten years, risen to 

prominence as one of the most important areas of the IT and customer services 

industry. However, it has also become clear that not all helpdesks have the same 

requirements, and helpdesk operating in academic environments find themselves 

with distinct circumstances and problems.” 

The reviewed literature shows that the helpdesk in academic environment 

strongly plays an important role in the overall users‟ relationships, and presents a 

need for connecting the helpdesk system to other systems in order to achieve better 

performance through integrity. The literature also points out to the stressed issues the 

helpdesk is facing in academic environment such as resources problems, growing 

demands and higher users‟ expectations and users‟ behavior issues, in addition, to 

the increasing complexity and wide variety of today‟s IT systems and equipment.  

Macaulay & Cook (1994) state that, in their experience, successful service 

providers are characterized as: 

(1) Provide strong leadership which focuses on the customer.  

(2) Keep communicating with customers and employees  

(3) Build powerful team as the basis for customer success  

(4) Deploy their resources wisely and keep their priorities dictated by the needs 

of the customer  

(5) Encourage a flexible and positive approach that employees can take 

responsibility for their actions 
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(6) Nurture and develop their people to keep staff up to date in a changing world 

where customers‟ expectations are increasing 

(7) Respond quickly to customers‟ changing needs  

Helpdesk in academic environment suffers from difficulty in defining its role 

and obtaining resources, Middleton and Marcella (1997) indicated. Many operational 

and financial demands hinder the helpdesk from enhancing its services and 

empowering its resources, especially in academic environment. Geer, McCalla and 

Vassileva (1998) think in their book “Intelligent Tutoring Systems” that Universities 

experiencing growth and reductions in operating budgets are faced with the problem 

of providing adequate help resources.  

Middleton and Marcella (1997) say that money is one of the main aspects that 

distinguish academic helpdesk from commercial one. In commercial environment, a 

return on investment study is made to help decide on whether enhancing the 

helpdesk center returns better leverage to the business or outsourcing service is more 

cost-effective and provides better efficiency. The matter differs in academic 

environment; it is very difficult to show the helpdesk contribution to the success of 

the university as a whole.  Especially if the helpdesk goals are unclear, and 

concentration focal points for the helpdesk in the overall IT strategy are missing, 

thus measuring whether the helpdesk is doing its job effectively is not well-

recognized in the academic environment.  

Staffing issues are problematic at academic helpdesk. Helpdesk staff are 

frustrated because despite their efforts, they can no longer meet customer demands. 

Usually customers regard them as incompetent, thus, staff morale and motivation 

suffers (McClure, Smith, & Sitko, 1997). In addition, many helpdesks use help of 

students as inexpensive and easy option, but this has many pitfalls: reduced 

reliability and consistency, increased need for supervision, decreased level of service 

quality and security threats are some of many problems associated with using 



21 

 

students in providing technical support under the helpdesk umbrella (Middleton & 

Marcella, 1997).  

Equipment is another major problem that hinder the helpdesk from providing 

its services effectively. First, academic environments, according to their ingoing 

growth nature, purchase equipment on an ongoing bases, an extensive variety of 

brands, models and version of hardware, software and network configurations 

subsist, thus academic environments lack standardization, Standardization and 

support becomes nearly impossible in such an environment (McClure, Smith, & 

Stiko, 1997; Middleton & Macella, 1997).  

One more problem is in handling equipment related issues. Not all equipment 

in academic environment is acquired through the procurement unit. Some equipment 

is purchased by the unit through internal arrangements; others are obtained through 

donations and grants. This contributes in evolving the problem of the lack of 

standardization, all equipment needs to come first to the helpdesk for an initial check 

up, in order to make sure it‟s working effectively and that the equipment 

specifications matches the requested. This process is essential to the good-well of the 

university but at the same time it adds to the overhead pressure on the helpdesk staff. 

Recognizing customer relationship management CRM into the helpdesk 

system presents yet a further challenge, equipment Inventory System should be 

connected to the helpdesk system in order to configure new hardware on the 

network, some equipment is not connected to the network, which requires 

networking the helpdesk system to a Facility System; a system that track a facility 

location, its installed equipment, and occupants is on continuous basis.  

In fairly medium sized academic institutes, the helpdesk is usually the only 

source for providing solutions; therefore, evaluating the success of the helpdesk in 

providing service to all users isn‟t an easy task. It might come to mind that the lack 

of competence in a solely operating helpdesk helps ignore the need for enhancing its 
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services, but the fact is that technical support helpdesks in academic environments 

are currently operating at time of great challenge. Even though users of universities 

have very limited and sometimes no choice in service providers, the helpdesk needs 

to function to its maximum capacity in order to reach the on growing demands of 

users in order to satisfy them. 

Besides providing technical support to users, helpdesk staff need to overcome 

behavioral reactions when communicating with users, according to Teare (1998), 

users facing problems experience many emotional behaviors before even contacting 

a service point. According to him user emotions will be affected by any number of 

the following risks, such as (Teare, 1998): 

(1) A problem or query prompted by demands of work/ deadlines/ and the 

specific issues related to knowledge accumulation 

(2) Availability of expert help 

(3) Experiences of previous service from the helpdesk 

(4) Ability to function without the service 

(5) Knowledge of alternatives 

(6) Actual benefits 

(7) Personality; and 

(8) Help staff efficiency (first and second line) 

Carlsson and Walden (2000) indicate that, often intelligent IT projects are 

doomed because of “people problems”. These people problems include: 

(1) People have cognitive constraints in adopting intelligent systems. 

(2) People do not really understand the support they get and disregard it in favor 

of past experience and visions 

(3) People cannot really handle large amounts of information and knowledge. 

(4) People are frustrated by theories they do not really understand 
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(5) People believe they get more support by talking to other people (even if their 

knowledge is limited)  

The fifth point above tickles the issue of users‟ problems which we may also 

refer to as culture of the community, users usually consider the person answering 

their calls not capable of providing help. They usually prefer face to face 

communication; this is one of the most challenging problems of the helpdesk, while 

the helpdesk level-1 support is trying to provide help over the phone, users even if 

capable of following up the step-by-step instructions, prefer to ask for a level 2 

technical support agent to solve the problem on the spot.  

Unfortunately, helpdesks usually gain less attention and are often 

underestimated despite the vital role they play in organizations. The helpdesk mirrors 

a big part of the culture in the workplace and contributes to shaping the image of the 

organization, therefore, its problems should be considered strategically critical and 

be resolved in the best interest of all parties involved. Marcella and Middleton 

(1996b) pointed out to the most common problems facing the helpdesk to be as 

follows:  

(1) the explosion in use of IT and the greater variety of software and hardware 

(2) organizational restructuring, with resultant fragmentation of IT 

(3) eliciting support from operationally discrete technical and support groups 

(4) lack of information from development groups about new product roll outs 

(5) resourcing 

(6) service definition and monitoring 

(7) advice on developing the service   

2.3.  Satisfaction and Service Quality 

Technical support helpdesk is considered a high-contact service industry. 

Recent literature done on examining hypothesized relationships among: employee 

satisfaction, service quality and overall performance, and customer satisfaction, 
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found out that user satisfaction is significantly related to Performance and to service 

quality as well. 

Operations management emphasizes on the optimization of operational 

processes as a mean to deliver value to customers and to meet or even exceed 

customer expectations to gain profits (Boudreau, 2004). On the other hand, 

disciplines of organization behavior emphasize on human resource related 

dimensions. (Becker & Gerhart, 1996). This study brings together the aspect of 

quality presented in operations management with the corresponding aspect of quality 

examined in the discipline of organizational behavior; therefore, quality is the 

meeting point of the two disciplines. In this study, quality of service is examined to 

measure, in part, the performance of the helpdesk, this part strongly relates to the 

operations management discipline. While in relation to the organizational behavior, 

service quality is examined as how it is perceived by users through the service 

delivery process, which involves high interaction with the helpdesk staff. 

When it comes to the nature of the relationship between service quality and 

customer satisfaction, the specific nature of how they interact and/or influence one 

another has not been established with certainty. There are different theories and 

conflicting evidence presented in literature from psychology, management, retailing, 

marketing to information systems and others. User satisfaction is still the most 

widely used surrogate measure of IS effectiveness (Melone, 1990). Rockart (1982), 

however, has proposed that the quality of the IS department‟s service, as perceived 

by its clients, is a key indicator of information system effectiveness. Moreover, 

Cornrath and Mignen (1990) have found that the principle reason that IT 

departments measure user satisfaction is to improve quality of service they provide. 

Rushinek and Rushninek (1986) assert that user satisfaction studies have 

ignored the impact of service quality on user satisfaction. Thus the construct of 

service quality has certainly not been ignored by academics and researchers. It is 
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therefore contended that it is more appropriate to measure service quality than user 

satisfaction because this is what information systems really wants to measure and 

could be an antecedent of user satisfaction.  

An instrument, SERVQUAL (Parasuraman, Zeithaml and Berry, 1988), has 

also been constructed to assess the quality of service from the user‟s perspective. The 

services of the IT department are heterogeneous. Because most services are labor 

intensive, they are closer to heterogeneity. Many, if not all of the services of the IT 

department are performed by people, and people do not always perform consistently. 

They may be variation from one service to another within the same department, 

variation in the service a single individual provides from day to day, and from user to 

user. Thus standardization and quality of service are extremely difficult to control. 

However, this also leads to large opportunities for customization of services in order 

to meet users‟ specific needs and satisfaction.  

Another study about service quality and customer satisfaction was done in a 

retail environment by Taylor and Baker (1994). The purpose of this study was to 

provide support for the claim that service quality and customer satisfaction are two 

discrete constructs that share a close relationship and to propose a theory regarding 

the nature of the relationship; according to Taylor and Baker (1994), many 

researchers support Parasuraman et al.‟s (1988) view of service quality as a 

comparison to excellence in service encounters by the customers, whereas customer 

satisfaction is generally viewed as a comparison of expected and perceived service.  

What is of interest, however, is the nature of the relationship between service 

quality and customer satisfaction, particularly in the academic helpdesk context. In 

the traditional disciplines of retail and marketing, service quality and customer 

satisfaction are often analyzed in relation to a third construct that is behavioral or 

purchase intentions. (Taylor and Baker, 1994). The behavioral or purchase intentions 

construct does not exist in the academic helpdesk environment. This is because the 
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helpdesk has a monopoly in providing support at most academic institutions and it 

provides the support free of charge. Users are forced to use it, regardless of whether 

they perceive the service quality to be inferior or whether they feel dissatisfied with 

the helpdesk.  

Therefore in academic context, service quality and customer satisfaction do 

not need to be analyzed in conjunction with behavioral or purchase intentions. This 

in effect simplifies the nature of the relationship between service quality and 

customer satisfaction, allowing for easier investigation thereof. However, the results 

of this investigation would only be applicable in the academic helpdesk setting and 

should not be generalized to other types of information systems environments, where 

individual or purchase intentions are highly relevant.  

It is generally agreed that service employees are the first contact that 

represent the service and therefore are the starting point to shaping customers‟ 

perception of service quality (Parasuraman et al., 1985; Hartline and Ferrell, 1996). 

Bateson (1985) considered service employees‟ job as a „three- cornered fight‟, in 

which the customer and the organization are at the two ends, while service 

employees are „caught-in-the-middle‟ among them. Activities of service employees 

connect organizations to customers, and service employees‟ are the front end of the 

organization and their interactions are employed to impress customers (Chase, 1981; 

Heskett et al., 1994; Oliva and Sterman, 2001). It is clear that the connection node 

between employees and customers is service. T 

Through the process of delivering service to customer, service employee adds 

behavioral attributes and personal skills as part of the service and therefore 

influences the perception of the customer toward the service. And the literature 

suggests that the antecedents of job satisfaction can be categorized into personal 

characteristics, role perceptions, and organizational variables (Brown and Peterson, 

1993). In conclusion, it is important for helpdesk staff as considered service 
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employees to add positive attributes and behaviors in the process of delivering the 

technical support service in order to influence users‟ perceptions positively.  

The argument that employee satisfaction enhances service quality is 

grounded on the theory of equity in social exchanges. Social exchange theory is 

defined: a social psychological and sociological perspective that explains social 

change and stability as a process of negotiated exchanges between parties. Social 

exchange theory posits that all human relationships are formed by the use of a 

subjective cost-benefit analysis and the comparison of alternatives. For example, 

when a person perceived the costs of a relationship as outweighing the perceived 

benefits, then the theory predicts that the person will choose to leave the relationship. 

The theory has roots in economics. Social exchange theory is tied to rational choice 

theory and on the other hand to structuralism, and features many of their 

assumptions. (Gouldner, 1960; Homans, 1961; Blau, 1964; Organ, 1977). 

Theorists agree that social exchange involves a series of interactions to 

generate obligations. An exchange requires a directional transaction – something is 

given and something is returned. The transaction also has the potential of generating 

high-quality relationships among the parties involved. (Cropanzano and Mitchell, 

2005). 

In the context of social exchange theory, when the University offers good 

working conditions that make its helpdesk staff -service employees- satisfied, service 

employees will in return be committed to making an extra effort to empress 

customers –users-(Wayne, Shore, Linden, 1997; Flynn, 2005), and build good 

relations with them leading to a higher level of service quality. Likewise, in the same 

context, when users receive high quality service they become satisfied and return 

loyalty to the organization. The sketch below describes the social exchange theory in 

a described context in Figure 2-1:  
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Figure 2-1: Illustration of the Social Exchange Theory in Service Environment  
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According to Dole and Schroeder (2001) higher levels of satisfaction 

improve morale and reduce voluntary turnover of employees. A meta-analysis 

conducted by Petty et al. (1984) concluded that job satisfaction and performance are 

indeed positively correlated. Most models of employee turnover propose a negative 

relationship between satisfaction and turnover (Hom and Griffeth, 1991; Hulin et al., 

1985; March and Simon 1958, Mobley et al., 1979; Rusbult and Farrell, 1983). If 

employees are satisfied, they are likely to be more productive, competent and 

motivated and remain loyal to the organization. On the other hand, dissatisfied 

employees will lead to increased absenteeism and turnover (Rogers, Clow, &Kash, 

1994).  

Bagozzi (1992) proposed that individuals typically engage in activities 

because of a desire to achieve certain outcomes. Exposing customers to happy 

employees result in customers‟ attitudinal bias towards a product (Howard and 

Gengler, 2001) or service. On the other hand, hostility of employees influence 
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customers negatively (Doucet, 2004), leading to customer dissatisfaction regardless 

of the employees performance.  

2.4.  Service Level Agreement ‘SLA’ and Data Flow Diagrams  

Workflow and process definition  

To manage the QoS, it is necessary to first model the information system, so 

that it becomes possible to integrate SLA easily. Indicators defined in the SLA have 

to be taken into consideration through the processes design and be measured through 

process execution across the system. Data proceeded from the electronic helpdesk 

system can be analyzed through the use of matrices and defined SLA benchmarks. 

SLA must be set to correlate information between SLA and QoS indicators. Besides, 

the sufficient integration of quality of service measures into system operations and 

enables to perform proactive management, which is the ultimate goal of the 

academic helpdesk; to anticipate the needs and problems and fix them before they 

even occur. 

                                                                                              Figure 2-2: Example of a Basic Workflow 

A system can be modeled through the 

use of logical data flow diagrams. The 

dataflow diagram is one of the most commonly 

used systems modeling tools, particularly for 

operational systems in which the functions of 

the system are of paramount importance and 

more complex than the data that the system 

manipulates. DFDs were first used in the software engineering field as a notation for 

studying systems design issues (Yourdon and Constantine, 1975). A data flow 

diagram is a picture of the movement of data between external entities and processes 

and data stores within a system. DeMarco (1978) described the data flow diagrams 

DFDs as a network representation of a system. The DFD describes the system in 
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terms of its component pieces, with all interfaces among the components indicated 

(DeMarco, 1978). Hence, DFDs focus on the movement of data between external 

entities and processes, and between processes and data stores. It focuses on the 

logical view of the system, not the physical.  

I found DFDs to be the best tool serving the main purpose of this study which 

is examining the performance of the helpdesk. Measuring performance according to 

the Gartner Group suggested matrix allows for periodical check for the level of user 

satisfaction in a specific point in time, while examining the workflow of helpdesk 

processes represented by DFDs helps keep the performance level of the helpdesk up 

to a satisfactory level which allows for sustainable delivery of quality service.  

The building blocks of the workflow process  

Sources/ Sinks (External Entity): is any class of people, an organization, or 

another system which exists outside the system. It forms the boundaries of the 

system. The external entities and the system exchange data in the form of data flows. 

It must be named and titles are preferred to be names of individuals. There are three 

important things that we must take care of when thinking about a source: (1) they are 

outside the system we are modeling; the flows connecting the terminators to various 

processes or stores in our system represent the interface between our system and the 

outside world, (2) as a consequence, there is no way that the contents of a terminator 

or the way the terminator works is changed, (3) any relationships that exists between 

terminators will not be shown in the DFD model.  

Data Flow: is a data in motion, it marks movement of data through the system 

– a pipeline to carry data that connects the processes, external entities and data 

stores, it always have direction either originated or end at a process or both, it‟s 

named as specifically as possible in order to reflect the composition of the data. 

Processes: also called transformers or functions, transform incoming data 

flow into outgoing data flows, the process shows a part of the system that transforms 
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inputs into outputs, it is represented with a bubble or rounded square or sometimes 

by a rectangle with rounded edges, and named with a strong verb/object or a 

combination.  

Data Stores: also called data at rest because it represents holding areas for 

collection of data. Processes add or proceeded data from these stores. It is named 

using a noun. Only processes are connected to data stores, it shows net flow of 

data between data store and a process.  

2.5.  Measuring helpdesk performance 

Measuring performance can assist the helpdesk in focusing its improvement 

efforts on the areas of greatest need and can also ensure that the quality of service 

performed by the helpdesk does not deteriorate. Bird (2000) also discusses this 

within an academic context.  Landgrave, Wilson and Templeman (2001) state that 

keeping statistics on helpdesk performance is critical. Without performance statistics, 

there is no way for the helpdesk manager to know if resources are being used to the 

fullest capacity or whether more resources are required. In addition, statistics can 

show the helpdesk manager the strengths and weaknesses of the workflow process. 

Before attempting to make any changes, it is important to know how well or how 

poorly the current processes are working. This initial measurement of the current 

status of the helpdesk is considered the baseline. Once a baseline of performance is 

known, it is easy to determine the effectiveness of the changes that have been made 

(Landgrave, Wilson, & Templeman, 2001). Gartner Inc. analyst Mike Rhone says 

(McGee, 1998): 

“Many companies realize they need to improve help-desk operations, but 

they don‟t regularly benchmark their performance.” 

However, the idea is never to measure just for the sake of measuring. The 

intent should be to gather information that will allow the helpdesk to implement 

positive change (nanoDesk, 2002). Bird (2000) says that the results of the helpdesk 
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performance analysis should be made publicly available, along with plans for 

improvement. Bird (2000) states: 

“Show your staff and your peers elsewhere in the university that you stand 

behind results and are willing to publicly acknowledge that there may be areas 

needing improvement.”  

There is no commonly accepted way of measuring helpdesk performance, 

(West, 2000). West says that designing a measure for helpdesk performance is 

extremely easy, but designing an effective one is significantly more difficult. Many 

sources agree that data statistics of actual performance such as: queuing times, time 

spent per call, total number of calls closed in a given time period, and first contact 

resolution „FCR‟ are useful measures of helpdesk performance, they can be easily 

benchmarked with other competitive helpdesks in order to find out the relative 

performance position.  

Agreed rates specified for the aforementioned statistical measures are defined 

in the Service Level Agreement SLA between the service provider - the helpdesk- 

and the users, this contract helps determine the service provider‟s performance level 

relative to pre-set quality indicators. The service quality must be evaluated according 

to objective criteria accepted by both parties.  

Management shouldn‟t rely completely on call statistics to determine the 

helpdesk performance; because the number of calls closed and the time of operation 

don‟t necessarily point to a specific trend in performance level, because as 

Touchpaper states even if customers testify that the helpdesk is compiled with its 

commitments, they may still be unhappy with the way their calls are handled 

(Touchpaper, 2002). 

The best measure of helpdesk performance is users‟ satisfaction. If users feel 

that their problems are resolved quickly and efficiently, then they will be satisfied 
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with the helpdesk. West (2000) states that, the most reliable method of gathering user 

satisfaction information, is directly through customer satisfaction questionnaires.  

According to Gartner Inc., (founded in 1979, is an information technology 

research and advisory firm headquartered in Stanford/ Connecticut which was known 

as The Gartner Group until 2001, and is specialized in Research, Executive 

Programs, Consulting and Events.) To truly capture an overall helpdesk 

performance, helpdesk managers need to look at both cost and service metrics, 

Gartner argues that while cost management is extremely important, it must be given 

secondary importance to the primary goal of providing an acceptable level of service 

to customers. For that reason, cost is given a 40% weight, while various service 

metrics account for 60% of the index. Table 2-1 is Gartner Inc. Performance Matrix.  

A description of Gartner‟s service matrix is explained as follows:  

Table 2-1: Gartner Inc. Overall Helpdesk Performance Index (Rhone, 1999) 

Performance Metric Weighting Type of Metric 

Average queue time (sec.) 9% Service 

First-contact resolution 21% Service 

Employee satisfaction 12% Service 

Customer Satisfaction  18% Service 

Cost per handled call  40% Cost 

(1) Average Queue Time: this is given the lowest weight in the overall helpdesk 

performance index, because users will tolerate longer queue time waiting on the 

phone if they are sure that eventually somebody will pick up and handle their call. 

This time measure is more efficient in call centers where support services are 

provided over the phone for short periods, and because BZU helpdesk system does 

not have Average Call Distribution software ACD, which counts the number of 

answered and abandoned incoming calls, thus, the average queue time metric will be 

of no use if implemented in this study, thereof, the matrix need to be modified by 

replacing this metric with another like average resolution time.  
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(2) First Contact Resolution FCR: this is given the greatest weight in the overall 

helpdesk performance index, as nothing will negatively affect user satisfaction more 

quickly than being bounced around or making multiple calls to the helpdesk. 

Although satisfaction surveys are the best way to measure end-user 

satisfaction, operational metrics, such as First Contact Resolution „FCR‟ rate; adds 

another perspective into the end-user‟s satisfaction. Gartner Inc. has determined that 

an increase in IT helpdesk FCR is directly related to an increase in end-user 

satisfaction on the survey.  

Normally, end user hopes that the Level 1 support who is the helpdesk 

operator- or supervisor is able to resolve his or her issue right there and then, so he/ 

she can hang up the phone and get back to work. With the average talk time of a 

support call being approximately eight minutes; it is realistic to think that an end user 

could return to being productive 10 minutes or so after discovering the issue. 

(Gartner Group, 2000). Unfortunately, this is not the case at Birzeit University, users 

face the helpdesk level-1 agent with unwillingness to communicate their problem 

because of lack in trust toward the person operating on the phone, or because of their 

limited experience and poor ability to describe the event in need for help. So, if users 

do not help the helpdesk to resolve their problems at level 1 support, this will 

increase the probability of them being dissatisfied.  

However, if the submitted incident cannot be resolved at first contact, the 

issue has to be escalated to another helpdesk support agent, typically a Level 2 or 3 

agents, in this case, the resolution times grow significantly. It doesn‟t take the end 

user long to realize that, if the Level-1 agent can‟t resolve the issue, then an issue 

that could have potentially been resolved in less than 10 minutes is now going to take 

up to 50 times longer, which leads to increased end-user frustration and decreased 

productivity (Gartner Group, 2000). 
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FCR is also a good indication of the effectiveness of the level-1. A level-1 

agent who has a low FCR rate and needs to escalate a large number of support 

requests to level-2 and level-3 demonstrate lack of training and troubleshooting 

skills. However, a level 1 support with a high FCR rate demonstrates the necessary 

skills to solve issues, and that leads to higher user satisfaction.  

A low FCR rate for a Level-1 agent also can lead to high staff turnover. 

Level-1 support with a low FCR rate typically answer a small percentage of the easy 

service and support requests and escalate the issues that are more challenging and 

require a great skill to level-2 and level-3. A level-1 support agent who manages only 

simple, routine requests and is not challenged to learn new skills and increase his or 

her troubleshooting knowledge is a good candidate for turnover (Gartner Group, 

2000). 

(3) Helpdesk Staff Job Satisfaction: employee Job satisfaction is examined through 

interviews with helpdesk staff and through a questionnaire that is developed based 

on the Abridged Job Descriptive Index (AJDI) instrument. 

Job satisfaction has been one of the most widely researched topics in 

literature in the field of organizational behavior and human resource (Spinelli & 

Canavos, 2000; Snipes, Oswald, La Tour, &Armenakis, 2005). Study in this topic 

began in the 1930s in the industrial workplace (Brief & Weiss, 2002), and continues 

years later, in every operational domain, because of its relation to aspects like 

productivity, absenteeism, employment turnover ratios (Tsigilis & Koustelios, 2004), 

the influence of job satisfaction on work performance has been described by Wilson 

& Fringpon (2004) as complex, because it is affected by a series of moderating 

factors such as: employee personality traits, values and self-esteem, group norms and 

other demographic and organizational factors. Job satisfaction does not only have 

relation to behavioral aspects and workplace aspects, it also has possible relation to 

customer perceptions, which has been proved right in many researches and studies.  
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According to Jones and Suh (2000), defining satisfaction provides a better 

explanation for behavioral intentions. Job satisfaction in different approaches, Locke 

(1969) defines it as “a positive or pleasurable emotional state resulting from one‟s 

own appraisal of the job or one‟s work experiences”. Smith, Kendall, and Hulin 

(1969) point out that job satisfaction is “a feeling or affective response to the facets 

of a work situation”. In 1990s, a more cognitive treatment had begun to appear, 

Motowidlo (1996) defined job satisfaction as “judgments on the favorability of the 

work environment” and Brief (1998) as “an internal state which is expressed through 

affective and/or cognitive evaluations of a job experience with some degree of 

approval or disapproval”. 

Oshagbemi (2000) states that, one of the most popular and widely used 

measures of employee satisfaction, is the “Job Descriptive Index” (JDI). The JDI is 

an instrument developed and copyrighted by the Bowling Green State University in 

the U.S., and has been extensively researched and tested for validity and reliability 

(Bowling Green State University, 2008).  

In summary, the aspects found in the majority of employee satisfaction instruments 

are:  

(1) Overall job satisfaction 

(2) Pay and benefits satisfaction 

(3) Satisfaction with training received 

(4) Job development and career opportunities satisfaction 

(5) Satisfaction with job supervision  

(6) Job environment satisfaction – facilities  

(7) Peer-relationships satisfaction  

A short interview with some helpdesk staff members is important; employees 

might feel more comfortable revealing concerns about some organizational issues via 

verbally.  
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(4) User Satisfaction: overall user‟ satisfaction is determined directly from the 

results of a users‟ survey. Technology users at Birzeit University are considered 

customers for the helpdesk.  

Customer satisfaction is one of the most debated topics. The concept of 

customer satisfaction is closely related to quality and they are often measured 

together. According to Kondo (2001) customer satisfaction is first measured by the 

number of complaints, however, the absence of complaints doesn‟t necessarily 

indicate an ultimate customer satisfaction. On the contrary, it may mean that users 

have reached to the point where they are hopeless and are no longer expecting any 

reaction to take place and it is only a waste of time, eventually they give up on 

complaining.   

According to Rust and Oliver (1994), the key elements that distinguish 

service quality from customer satisfactions are: 

 Quality judgments are quite specific  as opposed to customer satisfaction 

which can result from other aspects not related to quality 

 Expectations for quality are based on ideals or perceptions of excellence, 

whereas a large number of non-quality issues can help form satisfaction 

judgments  

 Quality perceptions do not require experience with the service or the provider 

whereas satisfaction judgments do 

 Quality is believed to have fewer conceptual predecessors than satisfaction 

does 

In the domains of retail and marketing, service quality and customer 

satisfaction are often considered in relation to a third construct, that of behavioral or 

purchase intentions. However, there are conflicting theories regarding the 

relationship between them. (Babakus & Boller, 1992). The behavioral or purchase 



38 

 

intentions construct does not imply the academic helpdesk environment because the 

helpdesk provides services free of charge and its working environment is free of 

competency because it has monopoly in providing the support service.  

University users have no choice but to use the helpdesk support service, 

regardless of whether they perceive the service quality to be inferior or they feel 

dissatisfied with the helpdesk. Therefore, in the academic context, service quality 

and customer satisfaction do not need to be analyzed in conjunction with behavioral 

or purchase intentions. This in effect simplifies the nature of the relationship between 

service quality and user satisfaction. Thereof, the results of this study would only be 

applicable to academic helpdesk setting and cannot be generalized to other types of 

information systems‟ environments, where behavioral or purchase intentions are 

highly relevant. 

When it comes to the most efficient instrument used by researchers to 

measure customer satisfaction and service quality concurrently for the purpose of 

determining the nature of the relationship between them, the most accurate would be 

using SERVQUAL questionnaire, specifically the IS-SERVQUAL questionnaire in 

an information system setting.  

2.6.  SERVQUAL Instrument 

SERVQUAL is a model of service quality measurement and management 

(Buttle, 1996). It explores the intangible aspects of providing services and evaluates 

service quality. In 1988, Parasuraman, Zeithaml, and Berry developed a generic 

instrument called SERVQUAL to measure service quality based on input from focus 

groups. Although SERVQUAL was first developed to serve the marketing sector, it 

has also been used in a variety of settings, including libraries and information centers 

(Kettinger & Lee, 1994). Since 1988 Parasuraman, zeithaml, and Berry have made 

numerous changes to SERVQUAL, for instance, in 1994 they reported on three 
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different SERVQUAL formats; they recommended that researchers use a format that 

separated customer expectation scores into tolerance zones. 

Although widely accepted, the SERVQUAL instrument is object of some 

criticism, mainly: the creditability of perceived service quality as a gap score (Cronin 

and Taylor, 1992); and the ambiguity of the expectation instrument (Teas, 1993); and 

the use of a single generic measurement to measure service quality in different types 

of industry (Babakus and Boller, 1992); Information systems service quality 

modified- version (IS-SERVQUAL) of the original SERVQUAL questionnaire is 

developed in order to measure information system service quality. Van Dyke, 

Kappelman, and Prybutok (1997) state that all problems associated with 

SERVQUAL questionnaire also apply to the IS-SERVQUAL questionnaire 

developed by Pitt, Watson, and Kavan (1995). Still IS-SERVQUAL is widely used 

by managers of information system service departments to measure overall service 

quality. 

Researchers continued to use SERVQUAL instruments. In 1997, Van Dyke, 

Kappelman, and Prybutok employed SERVQUAL in an Information System IS 

context. Parasuraman, Zeithaml, and Berry (1988) stated that since service quality 

depends on the relationship of customer expectations with customer perceptions, it is 

appropriate to calculate service quality by subtracting expected from perceived 

service. Then achieves an overall measure of service quality by averaging the scores 

of all items. Some researchers disagree about whether the service quality should be 

the difference between expected and perceived service since this procedure gives rise 

to two issues: the first is disagreement over what really is being measured in 

SERVQUAL with expectations and the second is the problematic nature of the 

resulting difference scores.  

The difference in score approach is used in a pilot questionnaire before 

determining an instrument for the study. The gape approach of the pilot study wasn‟t 
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chosen as an instrument for the study because of many reasons, more importantly 

are: It took users long time to determine the level of actual performance opposed to 

that perceived and desired, it was difficult to differentiate between them which lead 

in some cases to zero difference and thus neutral results. Cronin and Taylor (1992), 

and Teas(1993), solved this issue, they recommended that expectation ratings be 

eliminated altogether.  

A performance only approach to service quality utilizes the five performance 

dimensions of the seven SERVQUAL dimensions. Cronin and Taylor (1992), called 

this performance only instrument SERVPERF. The results of their research support 

that: performance scores alone account for more variation in service quality than 

performance minus expectations. Performance alone provides better predictive 

validity than SERVQUAL (Cronin & Taylor 1992), other studies show that 

performance scores alone exhibit better reliability and validity than difference scores 

(Babakus & Boller 1992; Brady & Roberson, 2002).Van Dyke et al. (1997) reports 

that the performance perception assessment instrument is more adequate than the 

expectation assessment instrument, Based upon these findings, the researcher used 

performance only instrument SERVPERF to construct user satisfaction questionnaire 

to perform the study. SERVQUAL, and its derived instruments, shape a model that 

evaluates service quality using a questionnaire containing 22 items divided into five 

dimensions, Table 2-2, shows the five dimensions; namely tangibles, reliability, 

responsiveness, assurance and empathy. 

Table 2-2: SERVQUAL Instrument Dimensions (Buttle, 1996) 

Dimension Definition N.O 

Tangibles Physical facilities, equipment, and appearance of personnel 4 

Reliability Ability to perform the promised service dependably and accurately 4 

Responsiveness Willingness to help users and provide prompt service 4 
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Assurance Knowledge and courtesy of employees and their ability to inspire 

trust and confidence 
5 

Empathy Caring, individualized attention the service provider gives its 

customers 
5 

The two dimensions (Assurance and Empathy) contain items representing 

seven original dimensions– communications, credibility, security, competence, 

courtesy, understanding/knowing customers, and access.  

2.7.  Conclusion  

In conclusion, a number of sources say that measuring the quality of rendered 

service is an essential measure of performance. Quality of service performed by the 

helpdesk in an academic environment can be measured through Gartner Inc. 

performance matrix by taking into consideration the matrices that imply with the 

nature of the academic environment characteristics, the measurement matrices that fit 

with academic environment are:  

(a) User satisfaction, the users‟ perception of the quality of rendered service, it can 

be measured by using the SERVREF version derived from the refined SERVQUAL 

instrument  

(b) Staff satisfaction, since satisfied employees deliver better service to customers, 

employees‟ satisfaction level effects customers‟ satisfaction through the QoS they 

render  

(c) Operational matrices, such as first contact resolution and average resolution 

time which rates are determined by the quality of service QoS indicators defined in 

the SLA.  

Designing workflow processes to provide technical support services 

maintains the helpdesk performance level up to a satisfactory rank, especially when 

QoS indicators are taken into consideration in the design of the workflow. In view of 

the fact that the main purpose of the helpdesk is to provide technical support services 
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to users in a satisfactory manner, a relationship, if any exists, between quality of 

service (as an indicator of performance) and users‟ satisfaction is examined to further 

emphasis on the purpose of measuring users‟ perceived service quality to evaluate 

helpdesk performance.  
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3. Chapter 3: Technical Support Helpdesk at Birzeit University 

Introduction 

This Thesis is a holistic single-case revelatory study; chapter 3 represents the 

history of the technical support helpdesk and the computer center at Birzeit 

University, it highlights its challenges and services, and describes its current 

situation. The chapter describes the V-tiger call management system used to organize 

the work at BZU helpdesk; it also models the existing workflow of BZU helpdesk by 

the mean of Data Flow Diagrams DFDs. This chapter is important because it 

embodies the context at which the proposed methodology for measuring helpdesk 

performance is implemented.  

3.1.  A brief Background  

The computer center at Birzeit University was founded in 1981. At that time, 

establishing the computer center was considered an uprising step toward integrating 

modern trends of technology into the academic environment in Palestine. Birzeit 

University was the first of four Universities in Palestine to start adopting the Global 

trends of implementing technology to automate manual transactions. For example, 

Birzeit University was the first to develop an on-line administrative and academic 

portal named “Ritaj” that is launched in 2002, it was also the first to provide a 

wireless network accessed by students and employees on campus and dorms. 

Moreover, in 2009, Birzeit University was the first in Palestine to enrich the 

academic experience with the use of smart classroom technology.  Birzeit University 

is also considered the first of its kind - on a regional rank- to equip a Virtual Reality 

lab on campus intended for the use in academic demonstrations and research 

projects.  

The computer center, as a centralized IT service provider at Birzeit 

University, is the first in Palestine to measure the performance of its technical 

support helpdesk by participating in this study.  The outlook of Birzeit University to 
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take a leading position in adopting to the latest technology trends, despite its tied 

budget and external regulations in equipment procurement, makes it the best 

preference as a case study to measure the performance of its technical support 

helpdesk.  

The computer center started operating with less than seven employees and 

grew to take an average of 15 employees into service. Engineer Mr. Yahia Yaish, 

started working as a director of the computer center since 1995. Mr. Yaish shaped 

the idea of developing an on-line portal initially intended to automate registration 

procedures via on-line system. The portal continued to develop to become the 

official gate to process both academic and administrative tasks and generate high 

quality reports. Students, academic and administrative staff have to use the portal to 

process transactions to accomplish their daily tasks.   

As the time passed, more manual tasks are automated through the on-line 

portal, acquiring at least the basic skills and knowledge in dealing with computers 

and communicating through electronic systems became compulsory at Birzeit 

University. As a response to this need, the technical support section was established 

in order to provide the necessary technical support services at the same year Ritaj 

was launched. 

In 1999, the computer center director named the technical support section the 

„helpdesk‟, and so, the Helpdesk Supervisor position came to birth. When the 

technical support section started at Birzeit University, it counted on both technical 

support agents along with students to provide technical support services, it wasn‟t 

before 2008, that the helpdesk was no longer employing students to work for it 

because of security threats and lack of confidence. 

It is normal for the computer center, as a technology enforcer, to face 

resistance against adopting new technology trends. The Computer Center received 

massive complaints when Ritaj was first launched; users needed intensive training 
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sessions to access Ritaj and use PCs at work, it took them quite a long time to get 

familiar with the change in their traditional environment.  

By the time users become more comfortable using PCs in accessing Ritaj, 

browsing the Internet, and using other software applications, their need to acquire 

knowledge through the World Wide Web was evolved and integrating technology 

into daily academic experience become unquestionable. Instructors started to use 

Microsoft Office tools to prepare slideshows and play videos to students. With the 

support of laptops and LCDs, instructors added an extra dimension to the teaching 

experience at Birzeit University.  

The helpdesk had to play an essential role in the academic experience; it has 

to function more efficiently in order to provide adequate support to upcoming needs 

of BZU community. The more the users become skilled in using IT tools, the more 

the helpdesk needs to enhance its role in providing up-to-date services to support 

various kinds of equipment and technology tools. In the past, complaints were 

bouncing against Ritaj and the technical support services, but by the time users 

become familiar with using Ritaj; most complaints are lately filed against the 

technical support services. 

In 2003, the helpdesk was operating with only one technical support agent 

who previously worked at the helpdesk under the student employment program, and 

one helpdesk supervisor who was a new graduate, in addition to a number of students 

worked at the helpdesk under the student employment program. The helpdesk 

supervisor had to perform all administrative tasks including those of which a 

secretary should be responsible for because of the nonexistence of a secretary at that 

time, she also had to answer all incoming calls to the center not only those related to 

the technical support helpdesk.  

At the end of the academic year 2005/2006, the helpdesk supervisor decided 

to leave the helpdesk, she felt overwhelmed with the tasks assigned to her and was 

exhausted because of the intensive overhead of the incoming calls to the computer 
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center, she felt emotionally tensed especially when users were mistaken her for a 

secretary and not as part of the helpdesk staff.   

During the academic year 2006/2007, the helpdesk was operating with only 

one technical support agent and couple of students with instable working schedules. 

During this year, the technical support agent was fully responsible for handling 

incoming calls, providing on-site technical support service, in addition to training 

and monitoring students who work at the helpdesk under the student employment 

program. At the beginning of the academic year 2007/2008, a new helpdesk 

supervisor was appointed to work at the helpdesk, at that year the technical support 

agent was exhausted and feeling very dissatisfied and left the helpdesk shortly after 

she was employed.  

At the beginning of the academic year 2007/2008, the director paid better 

attention to the technical support helpdesk, he employed two new technical support 

agents, and in the following year two additional agents joined the helpdesk. He also 

hired a secretary to take over administrative tasks and released the helpdesk 

supervisor from the overhead load. Mr. Kamal Hamdan, a senior employee who had 

been working at the computer center for more than twenty years, is now the helpdesk 

supervisor. He was responsible for library information systems before his new 

position at the helpdesk. The director thinks that Mr. Hamdan has high potential to 

stay in the helpdesk supervisor position for long time. Currently, four technical 

support agents along with the helpdesk supervisor are working at the technical 

support helpdesk at Birzeit University. 

In 2007, the helpdesk started using the “V-tiger” open-source software, to log 

calls into a database and generate periodical reports. The system allowed the 

helpdesk to finally automate the manual processing of recording and tracking calls. 

Using the V-tiger software at the helpdesk came as a response to continuous 

complaints of unsatisfied users even after enhancing the situation of human resources 

at the helpdesk. Unfortunately, the helpdesk is not yet using all capabilities and 
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features of the V-tiger package, limited free time to explore and customize features is 

the main reason, said the director.  

The topic of the helpdesk in academic environment has its own identity and 

had not been studied intensively. Helpdesk in academic environment is considered a 

new area of research; it wasn‟t before early 1990‟s that researchers started paying 

attention to the subject and began conducting research to examine its performance, 

quality of service, and user satisfaction. Customer Relationship Management CRM is 

also a possible field of research relevant to electronic helpdesk systems. Lately, 

empowering the electronic helpdesk system with a knowledge base is becoming a 

common practice of modern helpdesks; the researcher think it should be considered 

in academic environment because of its influence on transforming the academic 

community into a self-learning one.  

3.2.  Staff  

A total of sixteen employees are currently working in the computer center 

and are grouped into teams according to their responsibilities and specializations. 

One of the 16 employees is a secretary. The existence of a secretary in the computer 

center, helps balance the human resources‟ structure, the helpdesk supervisor will no 

longer have to answer all incoming calls to the center nor to perform daily 

administrative tasks, the helpdesk supervisor can put more effort in quality assurance 

and report analysis.  

The helpdesk supervisor is the first contact to the technical support helpdesk; 

he/she is considered level-1 support. The helpdesk supervisor at Birzeit University, 

mainly picks up calls, logs them into the V-tiger call management system and 

escalates calls within the helpdesk itself or to other computer center personnel. The 

helpdesk supervisor assigns calls to technical support agents when it is not possible 

to resolve them at the first contact incident.  

Four technical support agents are currently working at the helpdesk; they are 

considered level-2 support, in some incidents, technical support agents pick up calls, 
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log them into the system and provide a first contact resolution over the phone. 

Technical support agents usually provide technical support services into the spot; 

they are more experienced than level-1 support, but are not ranked nor assigned to 

certain specialty. Only one technical support agent is specialized in printing and 

network services. A position at the technical support helpdesk requires a bachelor 

degree in IT, computer science or engineering; certified candidates in technical 

support repair and troubleshooting are preferable.  

Three senior employees at the computer center provide services as level-3 

support agents, calls are escalated to them only when level-1 and level-2 fail to 

resolve the problem. Level-3 support is considered the final tier at which the problem 

must be resolved. Level-3 support agents work in networking and infrastructure 

domains.    

Four employees at the computer center work as a development team who are 

dedicated to developing applications. Another three employees provide support to in-

house and externally adopted applications. A total of sixteen employees work in the 

computer center, they provide services to be (860 – Oct, 2009) employees at Birzeit 

campus and elsewhere.  

3.3.  Hierarchy  

The computer center is located in the administration building at Birzeit 

University; the technical support helpdesk used to be physically connected to the 

location of the computer center. Today, the technical support helpdesk has its own 

space in another building that has a centralized location in campus. The computer 

center follows no specific internal hierarchy. Employees work in an open physical 

space reflecting invisible layers and unseen formality, likewise, the Helpdesk enjoys 

flexibility and at the same time, is always involved in core activities within the 

computer center.  

As for the posture of the computer center in the overall hierarchy of Birzeit 

University, it falls under the supervision of the Vice President for Administrative and 
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Financial Affairs, who goes immediately under the command line of the President of 

Birzeit University. Birzeit University follows a centralized hierarchy model, while 

the internal hierarchy of the computer center is best described as a flat hierarchy 

model. The administrative hierarchy of Birzeit University is posted on the following 

link: (http://www.birzeit.edu/files/hmap/hmap.html). 

The service delivery process of BZU helpdesk requires support from other 

units at Birzeit University, some technical support incidents require the help of BZU 

security to let the helpdesk into buildings in times of closure, other services may 

need the aid of the engineering office; the staff of the engineering office are 

responsible for routine maintenance of BZU facilities, for example, the engineering 

office is responsible for connecting network cables between buildings and within. 

Most of the units that aid the work of the helpdesk fall under the command line of 

the V.P. for financial and administrative affairs, therefore, in technical support 

incidents that needs the aid of additional units, each unit contributes work into the 

process of service delivery separately and their input affects the overall output 

delivered by the helpdesk to users.  

3.4. Current Issues and burdens  

The technical support helpdesk has two positions, the helpdesk supervisor 

who is considered level-1 support agent and the support technician or the technical 

support agent who is the level-2 support agent. Candidates for both positions have to 

hold a bachelor degree in IT-related field, computer science or engineering; certified 

candidates in PC repair and troubleshooting, operating systems and other work 

related qualifications are favorable. The helpdesk supervisor receives calls and logs 

them into the call management system (V-tiger software), he/she is supposed to 

follow up with users on call repair status, document users‟ feedback and provide 

answers to their queries. On the other hand, the technical support agents mainly 

provide technical support services on site in addition to repair PCs and other 

equipment at the helpdesk.  In 1999, the computer center director named the 

http://www.birzeit.edu/files/hmap/hmap.html
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technical support section the helpdesk as a response to modern trends and to 

accommodate with actual tasks. The helpdesk is no longer performing technical 

support tasks only, it is also involved in equipment procurement, printing services 

administration, and basic tasks related to network account/profile management and 

network drives organization. 

At first, students were assigned in the helpdesk supervisor position, later on; 

the director assigned a designated employee with a bachelor degree in IT-related 

field to fill the “helpdesk supervisor” position. At the beginning, the supervisor 

functioned as an operator, who only logs calls manually and cycle them to level 2 

support agents, unfortunately, no mechanism to follow-up on calls‟ status with either 

agents nor users is set. 

 Users calling the helpdesk didn‟t show interest in communicating their 

technology related problems with the helpdesk supervisor. For more than five years, 

the employee in the helpdesk supervisor position carried out the responsibilities of 

two jobs, his/her own in addition to the job of a secretary, the computer center 

director didn‟t appoint a secretary for long time and counted on the helpdesk 

supervisor to cover both positions.  

Unfortunately, even though this tactic had lowered the budget of the 

computer center for a while, it caused the helpdesk to lose users‟ confidence in the 

qualifications of helpdesk supervisor. By the time, BZU users shaped false 

expectations of the helpdesk supervisor as a secretary who is not qualified to provide 

support over the phone nor give instructions to users; therefore, the rate of first 

contact resolution had dropped tremendously. The helpdesk supervisor felt 

disappointed, no matter what salary she/he is paid, because the expectations before 

starting the job didn‟t match the actual tasks assigned.  

The formal helpdesk supervisors expected to build a career for life in which 

they communicate their knowledge and share their skills with users, unfortunately 

that wasn‟t the case, the helpdesk supervisors suffered from users‟ perception of 
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them as secretaries who are mainly capable of recording and cycling calls, this false 

perception limited communications between the helpdesk supervisor and users, 

which diminished the chances of solving problems at the first contact and thus 

caused an extra load on the level-2 support agents that could have been avoided 

otherwise. 

The helpdesk at Birzeit University suffers from other issues beside human 

resource disruption; other issues can be addressed as follows: 

(1) The helpdesk doesn‟t have a documented Service Level Agreement with the 

users at the University, therefore, service quality indicators of helpdesk 

performance are undefined  

(2) High turn-over rate, hiring a new helpdesk staff member doesn‟t necessary 

mean expecting best performance; the new support member needs training on 

the best customer service practices, training will help build a future career for 

the helpdesk supervisor and the technical support agent who is in contact 

with users over the phone as well as in direct contact when providing support 

on site.  

(3) Unfortunately, technical support is usually viewed as a secondary service for 

the computer center; the helpdesk has been ignored for a long while, this 

might be because of its intangible outcomes on overall business processes in 

the academic environment.  

(4) Rapid upgrades for the variety of computing equipment and applications 

used. The helpdesk is in charge of providing technical support for all 

computing equipment such as: personal computers PCs, printers, scanners, 

laptops, LCD projectors and every other IT-related equipment, which makes 

it hard for the helpdesk agent to acquire the knowledge for all incidents of 

troubleshooting.  
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(5) The helpdesk agents don‟t share the experience and knowledge of each other; 

they don‟t document solutions in a knowledge base, and so, they are wasting 

a very useful and essential source of learning.  

(6) The helpdesk doesn‟t only communicate with users requesting technical 

support services; some of its tasks are administrative in nature and require 

communications with other business units. For example, a purchase process 

of computing equipment starts when a user sends a request to the helpdesk, 

then, the helpdesk assigns specifications prepared in coordination with the 

director, the request is then sent to the procurement unit which in its turn 

proceeds with the procurement process.  

The user who requested the equipment turns to the starting point of the 

process which is the helpdesk to follow up on the procurement request. In 

such instances, the helpdesk plays the role of a third party between the 

procurement unit and users, such tasks contribute in adding more load on the 

helpdesk supervisor. 

(7) The helpdesk doesn‟t currently pay enough attention to quality assurance; the 

helpdesk supervisor doesn‟t follow up on calls completion and user 

satisfaction and doesn‟t keep records of users‟ feedback. Solving a problem 

doesn‟t necessary mean that the user is satisfied with the way the service is 

provided. Getting feedback from users on continuous bases helps monitor 

changes in users‟ satisfaction level and therefore triggers suggestions to 

improve the way service is provided.  

(8) The job title: “helpdesk supervisor” doesn‟t match the real tasks and job 

description, it is really doing the task of a helpdesk operator who answers 

queries and logs calls into the Call Management System. The helpdesk 

supervisor should follow practices to monitor quality assurance, document 

solutions into a knowledge base, measure customer satisfaction and follow-

up on calls in general to extract trends.  
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(9) There are multiple channels of contact in the lifecycle of BZU helpdesk; 

BZU users can make the first contact to report a problem through either the 

helpdesk supervisor or the technical support agent. 

(10) The call management system currently used at BZU helpdesk isn‟t based on 

knowledgebase, thus, BZU helpdesk doesn‟t have a database for a step-by-

step solutions for technical support problems available to users at any time 

and place.  

(11) Internal transportation is yet another burden, BZU campus is expanding 

noticeably and far-distanced buildings are established on campus, the 

helpdesk needs a sufficient mean of transportation to reach buildings as soon 

as possible to provide sufficient services.  

3.5. Conclusion 

 Helpdesk operating in the academic environment suffers harder conditions 

than commercial helpdesks. The helpdesk at Birzeit University is no different than 

other helpdesks. The purpose of the study serves the goal of BZU computer center‟s 

management to enhance technical support service quality, gradually eliminate 

complaints and eventually achieve users‟ satisfaction.  
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4. Chapter 4: Research Methodology 

Introduction 

Chapter five explicates the methodology used in measuring the indexes of the 

performance matrix, formulated by making few modifications to the original Gartner 

Inc. Performance Matrix, which was explained previously in the literature review. 

This holistic single-case revelatory study represents methodologies to measure 

indexes of the matrix in order to test the hypotheses in the data analysis stage of the 

study.  

The first section of this chapter is an overview of the indexes to be measured 

and the timeframe of the study, the second section is titled Modified Gartner Inc. 

Performance matrix, this is the core segment of this chapter, it explains how the 

Gartner Inc. performance matrix can be modified to be appropriate for 

implementation in the academic environment. The chapter proceeds to explain how 

every index is being measured. The research methodology of each index is explained 

in separate sections as follows: measuring BZU users‟ satisfaction and service 

quality of the helpdesk, measuring BZU helpdesk staff job satisfaction, and statistics 

of the helpdesk call management system.  

4.1. Research Methodology overview and Time frame of the study 

This study is descriptive and explanatory in nature. In the descriptive part of 

the study, BZU Helpdesk performance is measured and analyzed by using a 

proposed modified Gartner Inc. performance matrix, which is described shortly in 

the next section of this chapter, the modified matrix is used to measure:   

- Helpdesk user satisfaction and service quality (external measure) 

- Helpdesk staff job satisfaction (internal measure) 
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- Examining service-related metrics, which are: average resolution time 

and FCR rate, the date proceeded from the call management system and 

analyzed using excel worksheets. (Internal measure). 

However, the explanatory part becomes clear in: 

 Testing the proposed hypotheses, more importantly the relationship that exists, if 

any, between user satisfaction and users‟ perceived service quality performed by 

the helpdesk, and the relationship that exists, if any, between helpdesk staff job 

satisfaction and helpdesk performance, in addition to the other proposed 

hypothesis. 

  This study also intends to benchmark the current processes against those 

demonstrated in the helpdesk road map solution by the mean of Data Flow 

Diagram DFD. Benchmarking allow to pin point the bottlenecks in the current 

workflows. The road map solution intends to deploy quality of service QoS 

indicators in the process design of the helpdesk system. SLA usually defines 

quality of service QoS measures that are set by users and the service provider. 

Unfortunately, BZU helpdesk doesn‟t have SLA and thus it doesn‟t have a 

standard base to perform its tasks.  

The model of the electronic helpdesk system described in the road map 

solution is developed in this study taking into consideration integrating quality of 

service QoS indicators into the processes‟ design through the use of the tool of Data 

Flow Diagrams DFDs. A supportive model, quality of service evaluation 

management, which is described in previous chapter in Figure 4-1, suggests a 

process of ensuring QoS measures into the Helpdesk road map solution model. The 

explanatory part, regarding this component, comes clear when the current processes 

are benchmarked against those of the road map solution to suggest improvements in 

some cases and re-engineering in others.  

A quantitative research methodology was adopted to achieve the following: 
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 Collection of primary data: two structured questionnaires were prepared and 

administered during the study. The first questionnaire is the BZU Helpdesk User 

Satisfaction and Service Quality Questionnaire, this questionnaire was prepared 

using SERVPREF instrument, a version of SERVQUAL, and administered to 

technology users at Birzeit University. It aims at measuring service quality and 

users‟ satisfaction level, in addition to other measures that will be explained in 

detail later in this chapter.  

A second structured questionnaire: Helpdesk Staff Job Satisfaction 

Questionnaire was administered to BZU helpdesk staff to measure their job 

satisfaction. This questionnaire was developed based on the Abridged Job 

Descriptive Index (AJDI) instrument, this instrument is a shortened version of the 

“Job Descriptive Index” (JDI) instrument, both of which have been developed and 

copyrighted by the Bowling Green State University in the United States. The 

questionnaire was administered to level 1 and level 2 support agents.  

 Conducting Interviews: eight interviews were conducted with random Academic 

and administrative staff members like: department chairpersons, Instructors, and 

administrative staff members. The interviews took place in a pre-design stage of 

the users‟ satisfaction and service quality questionnaire, the feedback of the users 

helped in developing some questions of the questionnaire in clear format and easy 

language. 

Three interviews were carried out with the computer center director and the 

information officer who works in the Office of Planning and Development which 

falls under the command line of the office of the president at Birzeit University. The 

first interview took place at early stages of the study to identify the most important 

points for the computer center management to investigate. The director identified 

those measures to be: investigating the most common methods to contact the 

helpdesk, the most common IT problems facing users, and the familiarity of users 
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with IT policies. He also suggested some questions to score the level of users‟ 

experience of IT related issues in general.  

The second interview took place at later stages of the study to document 

historical events and growth stages of the Helpdesk; the material is addressed in 

Chapter One of this study. The computer center director provided all necessary 

information about the history of the helpdesk, staff, hierarchy, clients and services of 

the helpdesk; he also talked about the burdens and difficulties facing BZU helpdesk.  

The third interview is a meeting that is conducted with the computer center 

director, the helpdesk supervisor and the information officer after completing the 

data analysis stage of the study. The meeting involved a presentation of the results of 

the questionnaires and the performance statistical matrices; this presentation allows 

share explanations and thoughts about the causes of certain unsatisfactory trends and 

helps add more dimensions for better suggestions for improvement.  

 Collection of secondary data: the statistical data proceeded from the V-tiger call 

management system that is currently used by the helpdesk is one of the most 

important secondary data considered in this study. Statistical data is proceeded 

from the system and uploaded into an excel file. Two performance matrixes are 

computed: the average resolution time of calls and the first contact resolution FCR 

rate. The excel file contains data that is dated back to Aug/2007 until the day being 

proceeded in Jun/2009.  

Modeling the current workflow of helpdesk processes is also considered a 

secondary data. The current workflows are exhibited by using logical data flow 

diagrams DFDs.  

4.2.  Hypotheses  

In view of the fact that the main purpose of the helpdesk is to provide 

technical support services to users in a satisfactory manner, a relationship, if any 

exists, between quality of service (as an indicator of performance) and users‟ 
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satisfaction is examined to further emphasis on the purpose of measuring users‟ 

perceived service quality to evaluate helpdesk performance. The hypothesis of such a 

relationship is examined within Birzeit University‟s environment, the research 

questions and proposed hypothesis are generated within the environment of Birzeit 

University. The answers of the questions of the study are sought by testing a number 

of hypotheses that is proposed based upon the reviewed literature: 

Hypothesis 1:  There is no relationship between user overall satisfaction level 

and the perceived service quality performed by the helpdesk. H10: p = 0 

 There is a relationship between user overall satisfaction level 

and the perceived service quality performed by the helpdesk.  H1A: p ≠ 0 

Hypothesis 2: There is no significant difference in the mean variance in 

satisfaction level and perceived service quality performed by 

the helpdesk between administrative and academic faculty 

members at BZU.       

H20: µ1 = µ2 

 There is a difference in the mean variance in satisfaction level 

and perceived service quality performed by the helpdesk 

between administrative and academic faculty members. 
H2A: µ1 ≠ µ2 

Hypothesis 3: There is no significant difference in the mean variance in 

overall satisfaction level between more IT experienced users 

and those with low IT experience level.  
H30: µ1 = µ2 

 There is a significant difference in the mean overall satisfaction 

level between more IT experienced users and those with low IT 

experience level.                
H3A: µ1 ≠ µ2 

Hypothesis 4: There is no significant difference in the mean variance in 

perceived service quality performed by the helpdesk between 

more IT experienced users and those with less IT experience 

level. 

H40: µ1 = µ2 

 There is a significant difference in the mean variance in 

perceived service quality performed by the helpdesk between 

more IT experienced users and those with less IT experience 

level. 

H4A: µ1 ≠ µ2 

Hypothesis 5: Helpdesk staff job satisfaction is not an indication of helpdesk 

performance.  H50: p  =  0 
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Hypothesis 5: Helpdesk staff job satisfaction is an indication of helpdesk 

performance. H5A: p ≠ 0 

Hypothesis 6:  The rate of First Contact Resolution FCR has an influence on 

users‟ satisfaction.  H60: P = 0 

 The rate of First Contact Resolution FCR has no influence on 

users‟ satisfaction.  H6A: P ≠ 0 

4.3. Time Frame of the Study: 

The academic year at Birzeit University starts in mid August and ends twelve 

months later in August of next year. This study is cross-sectional; each component of 

the modified Gartner Inc. performance matrix was measured at a specific point of 

time in 2009. The helpdesk users‟ satisfaction and service quality questionnaire was 

administered in May 2009. It was conducted toward the end of the academic year so 

that respondents will consider as many technical support incidents as possible in 

gauging their perceptions. A period of one month is given to all users to respond to 

the questionnaire and return them via internal mail system. A week before the 

deadline, the researcher called all secretaries to encourage them to distribute all 

questionnaires and collect completed ones to return them via internal mail system. 

the researcher waited for two more weeks after the deadline but no more 

questionnaires were submitted. A total of 340 questionnaires were distributed but 

only 99 questionnaires were captured.  

The helpdesk staff job satisfaction questionnaire and the interviews were both 

administered in July 2009. A period of one week is given to the three helpdesk 

agents and the supervisor to complete the questionnaires and return them via internal 

mail system, one of the agents didn‟t participate in the study. Data collection of this 

part of the study took place during the summer session, because as anticipated, the 

load on the helpdesk staff is not as heavy as other times of the year, and so 

responding to the questionnaire won‟t interrupt their work. The helpdesk supervisor 

responded to the questionnaire and participated in an individual interview, while 
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three out of the four technical support agents completed the questionnaire and 

participated in the interview.  

Statistical data is uploaded from the V-tiger call management system in June 

2009. The data is accumulation of the last three years 2007, 2008, and 2009.  

4.4. Modified Gartner Inc. Performance Matrix   

Gartner Inc. Performance Matrix is a wide used matrix for measuring service 

center performance. The structure of the matrix is supposed to work for all revenue-

driven service industry firms. As indicated in research studies posted on the Gartner 

Inc. website, Gartner Inc. matrix is used by many firms and business to measure 

service performance of helpdesks and technical support centers.  

The matrix should also work for helpdesks operating in the academic 

environment, but since, one of differentiating characteristics of the helpdesk in the 

academic environment is that it is providing a free-of charge service to internal 

business units at the University, the cost construct of the original matrix will no 

longer have a deployed value. Therefore, the first suggestion to modify the matrix is 

to get rid of the cost structure.  

Table 5-1: Original and Modified Gartner Inc. performance matrix  

Performance Metric 
Original 

Loads  
Modified loads 

Average resolution time  9% 15% 

First-contact resolution 21% 35% 

Employee satisfaction 12% 20% 

Customer Satisfaction  18% 30% 

Total Weightings  60% 100% 

Cost per handled call  40%  

Modification of the Gartner Inc. performance matrix is based on distributing 

the weights of the cost construct relatively across other constructs in the matrix. The 

40% weight of the cost construct is omitted and the remaining weights are adjusted 
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to construct a new matrix of four constructs whose weights are equal to 100% 

instead of 60%. Please refer to Table 5-1 for modified weights.  

In addition, the first metric of the original matrix which is average queue time 

is replaced with average resolution time, because BZU helpdesk doesn‟t have 

Average Call Distribution ACD software that counts answered and abandoned 

incoming calls, therefore, we can‟t compute the average queue time of users‟ calls, in 

addition, average resolution time serve the purpose of this study better than average 

queue time, because the study aims on measuring the quality of service provided by 

the helpdesk, and resolution time is a better indication of BZU helpdesk service than 

average queue time. 

A description of the modified matrix weights:  

Average Resolution Time ART: this is given the lowest weight in the overall 

helpdesk performance index in the academic environment, because users will tolerate 

longer resolution times if they have confidence that the agent who answers the call 

will be able to resolve their issues or deliver the call to the appropriate agent and 

he/she is in the way to resolve the problem. In BZU academic environment, where 

ART is meaningfully long, it is better to interpret it as a percentage of the number of 

calls accomplished within the Service Level Agreement against average overall calls 

accomplished by the technical support helpdesk excluding FCR calls, since they 

have their own measure.  

First Contact Resolution: this is given the greatest weight in the overall helpdesk 

performance index, as nothing will negatively affect user satisfaction more quickly 

than being bounced around or making multiple calls to the helpdesk. FCR is 

interpreted as a percentage of the calls achieved on first contact against the average 

of overall calls performed by the helpdesk. It can be calculated per month or per 

year, but the shorter, the better, since the measures of the study are evaluated within 

shorter periods of time.  
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Helpdesk Staff job Satisfaction: a questionnaire is administered to measure staff job 

satisfaction, the questionnaire evaluates the job satisfaction according to standard 

measures of the used instrument, in this study AJDI instrument is used to evaluate 

BZU helpdesk staff job satisfaction, the mean of items‟ scores of the instrument is 

captured and then the percentage of the mean out of the 5-point Likert scale is 

calculated to be used in the modified performance matrix.  

Users‟ satisfaction: a questionnaire is administered to measure BZU community‟s 

satisfaction of perceived service quality of the performance of the helpdesk, the 

mean of the items of the SERVPREF instrument is captured and then a percentage of 

the mean out of the 7-point Likert scale is calculated to be used in the modified 

performance matrix.  

Measuring BZU Users’ Satisfaction and Service Quality of the Helpdesk 

Targeted population and sample design 

The helpdesk at Birzeit University provides technical support services to all 

members of Birzeit University. Students‟ services are limited to supporting computer 

labs, wireless network and smart classrooms. Even though students are the main 

beneficiaries of such facilities, they are excluded from the population of the study 

because of limited direct communications between them and the helpdesk staff. 

Usually, the helpdesk communicate with the lab supervisor to deliver technical 

support service, student email accounts are done by students through Ritaj system 

through Google supportive service. Supporting the on-line portal „Ritaj‟ is beyond 

the scope of the technical support helpdesk.  

The sample frame of this study constituted of technology users who are 

mainly academic and administrative staff members who work for Birzeit University. 

The sample was drawn from all business units from academic departments, offices 

and labs to administrative units, institutes and centers operating in campus and off.  
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Employees‟ population at BZU is classified into the following groups, as shown in 

Table 5-2 below: 

Table 5-2: BZU Working Population 

Population Groups No. 

Administrative Staff 491 

Academic Faculty Members 306 

Teaching Assistants 55 

Researchers 8 

 860 

The pilot questionnaire was previously administered in Jan 2009. The pilot 

questionnaire used the SERVQUAL instrument based on the difference of scores 

between users perception of actual service quality against their expectations, it has 

then been modified to using performance only instrument - SERVPREF. The 

modifications came as a response to users‟ difficulties in determining a level of 

performance for two distinct aspects of helpdesk service quality, some users 

explained the problem as being their unfamiliarity with such kind of questions‟ 

format, the double scales used for each question confused users because they are 

used to one column scale for each question, many of them chose the same level of 

quality to each question of the instrument, ignoring the different identity of each, 

therefore users‟ expectations of desired service matched the actual service 

performance in most cases yielding to many unjustifiable neutral scores.  

The revised questionnaire was piloted on a small number of colleagues and 

faculty members as a pre-design stage. After a pre-test, sets of 5 to 10 questionnaires 

were sent via internal mail to all BZU departments, offices, units, institutions and 

centers. The questionnaire was accompanied with a cover letter from the Assistant of 

V.P. for Academic Affairs of Development to urge users to participate in the study. 

The cover letter ensures respondent anonymity.  The questionnaires were distributed 

by each department‟s secretary.  
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The SERVPREF items in the questionnaire were not grouped by dimension. 

They were ordered randomly. A total of 340 questionnaires were disseminated and 

every one of each is given an ID number to uniquely identify it. The dissemination 

process resulted in 250 unreturned questionnaires and only 99 responses are 

captured. The number of responses of the investigation study is very close to the 

response rate of that of the pilot study, which was 70 questionnaires.  

4.5. Questionnaire Development and Design:  

The SERVPREF instrument, a version of the SERVQUAL instrument, which 

is used in this study is based on a model of IS-SERVQUAL that includes the 

following five dimensions: tangibles, reliability, responsiveness, assurance, and 

empathy. The SERVPERF instrument was tested and validated over a ten year period 

with a series of studies since its refinement in 1994 (Landrum & Prybutok, 2004; 

Landrum, Prybutok, Kappelman, & Zhang, 2008; Landrum, Prybutok, Strutoon, & 

Zhang, 2008). 

The questionnaire investigates user overall satisfaction and perceived service 

quality performed by the helpdesk at Birzeit University in Palestine. The 

questionnaire includes 43 closed-ended questions in total in addition to two open-

ended questions one of the open-ended questions are addressed in section 3 of the 

questionnaire; it asks users to address their training needs, if any.  The second open-

ended question is addressed in section 4, which is the last section of the 

questionnaire and only contains this question; it asks users to address any additional 

suggestions and notes.  

Five-point and seven-point ordinal scales are used throughout the 

questionnaire. 22 questions in 5 dimensions built on SERVPREF- performance only 

instrument- in order to measure helpdesk performance as a quality of service 

indicator. The instrument is written in Arabic language because it is the local 

language of respondents. The department of Arabic language at Birzeit University 



65 

 

reviewed language use and formality. Please refer to Appendix A for a copy of the 

helpdesk user satisfaction and service quality questionnaire and attached cover letter.  

The questionnaire is composed of four parts, in addition to a brief 

introduction, and accompanied by an encouragement cover letter to urge users to 

widely participate in the study. The first section is composed of 8 questions, 6 of 

which are investigating users‟ perception of the performance of the helpdesk in 

communicating with users through the telephone system; these questions are 

addressed in a 7-point Likert scale which level increases gradually by one point from 

1 to 7.  Questions 2 through 7, investigates the efficiency of the helpdesk‟s 

communications through the telephone system as the most used method in contacting 

the helpdesk. The measures investigated are listed in Table 5-3. 

The first question of the questionnaire asks the user to rate the commonality 

of usage of listed contact methods to reach the helpdesk; it is designed in a 5-point 

ordinal scale which level increases gradually by one point from 1 to 5. A sixth option 

is added to allow for “never been used” response, the other five options are: a- 

telephone, b- email, c- step in, d- through „Request Technical Support‟ on Ritaj 

system, e- Other.  

Question number eight, which is the last in section one, investigates the most 

common technical problems facing users in the work environment. The „never been 

happened‟ option is added to the set of options, which are: a-internet and email, b-

Ritaj system, c-Software programs and applications, d- hardware problems, e- printer 

problems, and f-other.  

Table 5-3: Scoring users IT experience at Birzeit University 

Question   

N.O 
Investigated Aspect  Measure  

Q.2. 
The helpdesk‟s inquiries about the nature of 

the issue are obvious and easily understood.  
Responsiveness 

Q.3. 
User‟s confidence in the qualifications of the 

helpdesk member who answers the call. 
Assurance 
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Q.4. 
The waiting time before the helpdesk agent 

picks up the phone and receives the call.  
Average Resolution Time   

Q.5. 
The percentage of first contact resolution over 

the phone. 

First Contact Resolution 

rate 

Q.6. 
The match of first contact diagnostic with the 

actual problem on-site.  
Reliability 

Q.7. 
Confidence that the helpdesk agent is 

documenting the call for follow up purposes 
Assurance  

Section two of the questionnaire is composed of 21 Questions. Question 

number 29, which is the last one in the section, investigates the overall user 

satisfaction of the technical support services of the helpdesk. Questions numbers 9 

through 27 are randomly ordered among the 5 measures in addition to Questions 

numbers 2, 3 and 6 of the first section. The SERVPERF instrument of the study is 

composed of the following items:  

(1) 3 items measure tangibles (Questions N.O. 2, 3, and 6) - tangibles refer to 

physical facilities, equipment, and personnel; the three tangibles questions 

investigate the efficiency of the helpdesk‟s performance through the telephone 

system. There is no doubt that the items may point to other aspects such as 

responsiveness, reliability and assurance, but mainly they are related to using the 

telephone system as part of the physical resources available for the helpdesk to 

communicate with users.  

(2) 5 items measure reliability (Questions N.O. 9, 10, 18, 19, and 20) – reliability 

refers to the ability of the helpdesk to perform promised service dependably and 

accurately; the 5 reliability questions asks the user about the following aspects: Q.9. 

– Efficiency in solving problems as fast as possible, Q.10 – efficiency in processing 

administrative related requests as fast as possible, Q. 18 – sticking with deadlines 

and appointments, Q.19- coordination among the helpdesk staff and other employees 

in the computer center to accomplish tasks, Q.20 – setting the right priority to the 

problem. 
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(3) 5 items measure responsiveness (Questions N.O.11, 12, 13, 14, and 15) – 

responsiveness is the willingness to help customers and provide prompt service; the 

5 responsiveness questions investigate the following aspects: Q.11- First Contact 

Resolution FCR , Q.12- Explaining the reasons behind the problem and 

consequences of it in order to avoid inconvenience, Q.13- Keeping track of historical 

incidents and relate to them in an attempt to solve the problem, Q.14- the resolution 

grants long term prevention, Q15- provide answers to users‟ queries. 

(4) 5 items measure assurance (Questions N.O. 16, 17, 21, 25, and 26) – assurance is 

the ability of employees to inspire trust and confidence in users; the 5 assurance 

questions investigate the following aspects: Q.16- updating users of the problem 

status through all stages of providing the service, Q.17- getting back to users in order 

to make sure they are satisfied with the quality of service provided, Q.21- 

Confidence in the experience and knowledge of the helpdesk staff, Q.25- confidence 

and trust to put private and confidential information under the helpdesk‟s control, 

Q26 – privacy and data security. 

(5) 4 items measure empathy (Questions N.O. 22, 23, 24 and 27) - empathy refers to 

the amount of caring and individualized attention provided to users; the 4 empathy 

questions investigate the following aspects: Q.22-the language of the helpdesk staff 

is simple and easily understood, Q.23- willingness and initiative to provide 

assistance in every possible way, Q.26- keeping users informed with the latest 

security threats and provide instructions to ensure security and privacy. Q.24- 

courtesy of the helpdesk staff, Q.27- suggests alternative approaches to achieve tasks 

more efficiently.   

Section three of the BZU helpdesk users‟ satisfaction and service quality 

questionnaire is made of demographic information and other information related to 

users‟ general experience and IT knowledge. Question number 30, asks about the 

user‟s work location at BZU, most questions of this section specifically point to 
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users‟ experience related to IT field and BZU environment in general. These 

questions are used to classify users into different IT experience groups according to 

the resulting scores. The questions that are used to classify users are: 

Table 5-4: Facets of Scoring Users’ Overall IT Experience  

Question  Measure  
Min. 

Score 
Range 

Max. 

Score 

Q. 31 The need for IT training 0 0-1 1 

Q. 33 
Number of monthly requests for 

technical support service 
1 1-2-3 3 

Q. 34 
Average number of daily hours of using 

computers 
0 0-2-4 4 

Q. 35 
The average time tolerated in waiting 

for resolution 
0 0-1-2 2 

Q. 38 

User opinion toward using a 

knowledgebase to seek resolution for 

technological problems 

0 0-1 1 

Q.39 
Users‟ self-evaluation of their overall IT 

experience 
1 1-2-3-4 4 

Q. 44 
Number of years of work experience at 

Birzeit University 
1 1-2-3-4 4 

 Range of respondents‟ scores 3  19 

 The need for IT training (Questions N.o. 31), Question 31, provides two 

options to the user “Yes” which score is zero, and “No” which score is 1. It is 

understood that users who are not in need for training are more comfortable 

with using technology and dealing with IT tools in general, therefore,  the „No‟ 

option is given a score of 1 opposed to zero for the „YES‟ option. 

  Number of monthly requests for technical support (Question 33). Users who 

have been involved in more technical support related incidents are more likely 

to form precise judgments to the performance and quality measures. Question 

33 has three options in a range format, the first choice is given a score of 1, the 
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second is 2 and the third is given 3 points. The score rises with the number of 

incidents.  

  Average number of daily hours of using computers (Question 34). The longer 

the user is using technological devices in his/her daily life, the more likely 

he/she will be exposed to incidents in need for technical support. This question 

provides three options in which the number of hours is demonstrated in a range 

format, the ranges increase from option 1 to option 3 and the correspondent 

score follows the following scheme 0, 2, 4 respectively, the third option of this 

question is given one more point in comparison to normal scoring scheme 

because it indicates that the user will become more comfortable in 

communicating with technological devices by the time and he/she won‟t be in 

need for technical support unless the situation is totally hopeless. It also mean 

that, this is the kind of users who are more likely to be productive throughout 

the day, therefore, technical support service quality and performance efficiency 

are of more importance for such a group of users.  

  Average time tolerated in waiting for resolution – average resolution time 

(Question 35). This question investigates the demanding level of a user, it is 

very critical and the hardest to score, because tolerated time depends highly on 

the type of the problem and its influence on the productivity of the user, and 

since it is hard to ask for tolerated time to each possible problem, I provided 6 

time ranges for this question in addition to one more open-ended option. Some 

users indicated in the open-ended option that their tolerance time depends on 

the nature of the problem, if the answer of the user complies with this idea; the 

user is given the highest score which is 2. The options of this question start 

with the shorter time tolerated which reflects a high demanding user; and ends 

with longer tolerated time. The first three shorter ranges are given the highest 

score which is 2, while the following other 3 ranges are given 1.   

More demanding users doesn‟t necessary mean superiority or inferiority; we 
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can‟t point to a specific positive or negative attribute here because in some 

certain incidents demanding is considered a positive activator while in others it 

is considered a frustrating attribute. Regardless of the demanding dimension of 

users, it is generally accepted that users who tolerate longer time zones are 

more likely to tolerate other dimensions regarding service quality.  

  User opinion toward using a knowledge base to seek resolution for 

technological problems (Question 38). Regardless of being academic or 

administrative personnel, users in academic environment are supposed to be 

immersed in the educational and learning vision of the academic institution. 

The answers options of this question are „‟YES‟ or „‟NO‟. The user‟s attempt 

to learn by self-doing is an indicator of a positive attribute and thus is scored by 

1 while users who reject such vision are given a score of zero.  

  Users‟ evaluation of their overall IT experience (Question 39). This question is 

crucial, because users may feel inferior if they evaluate their IT experience as 

basic or just fine. Users are more likely to exaggerate their answers in items 

associated with personal attributes. Even though, this may cause a defect in 

scoring, its influence on the overall scoring per individual and for all responses 

won‟t be of recognized effect. The user is given four choices describing his/her 

IT experience as either: basic, fine - medium, high or expert, each option is 

scored increasingly by one point starting from 1 to 4.  

  Number of years of work experience at Birzeit University (Question 44). This 

question is straight forward, the answers are put in form of ranges, four ranges 

are provided in ascending order, the lowest range is given the lowest score, 

which is 1, and the scores rise by one point respectively. The scoring 

mechanism complies with the idea that the longer a user works at Birzeit 

University, the more likely he/she experiences different and repetitive technical 
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support incidents at different points in time, which will result in more reliable 

answers.  

 The average scores of performance measures of the SERVPREF items of the 

study is calculated, this average of users‟ perceived quality of helpdesk‟s 

performance is computed for each respondent, the mean of users‟ perception of 

service quality performed by the helpdesk is then multiplied by the specified 

percentage of the modified Gartner Inc. helpdesk performance matrix for the 

academic environment. 

This research study investigates the relationships between variables, most 

importantly, the users overall satisfaction level with relation to the users perceived 

service quality performed by the helpdesk. It also calculate the average means of 

users satisfaction and service quality to be used in the performance matrix, the 

results of the responses are captured upon running the following statistical tests: 

  Descriptive data analysis: descriptive statistics for all variables is done in addition 

to frequency tables; the analysis is aided with a graphical presentation by the mean 

of histograms, pie charts, and other graphical representation.  

  Bi-variant inferential analysis: correlation and linear regression analysis is done on 

the two numeric variables: Overall user satisfaction and the user perceived service 

quality. A T-test is done to find out whether each of the two variables mentioned 

above differ across different groups of users (administrative and academic), while 

the method of splitting data sheet is done to compare the mean variance of the above 

mentioned variables across groups of users of different IT experience levels. 

  Multi-variant analysis: factor analysis of the 22 independent variables measuring 

helpdesk service quality is done to group the items according to the underlying 

construct they represent; this is also done to validate the instrument. The constructs 

uncovered by the factor analysis should closely resemble the five dimensions in the 

SERVPREF instrument.  
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4.6.  Measuring BZU Helpdesk Staff Job Satisfaction  

Targeted populations and sample design 

The helpdesk staff job satisfaction questionnaire is administered to helpdesk 

staff in mid July, 2009. Five staff members are currently working at the helpdesk, 

one of them is the helpdesk supervisor, who is considered level-1 support agent, and 

the other four are level-2 technical support agents.  It is also worth mentioning that, 

in some buildings and units at Birzeit University, a number of technical support 

agents are hired to provide technical support services, those employees are not under 

the supervision of the helpdesk and they usually coordinate with the helpdesk to 

solve advanced or permission related issues. Thus, the study will stick with the 

boundaries of the helpdesk environment and bonded to its responsibilities.  

Questionnaire Development and Design:  

“Abridged Job Descriptive Index” (AJDI) instrument has been chosen to 

measure the helpdesk staff job satisfaction at BZU Helpdesk. This instrument is a 

shortened version of the “Job Descriptive Index‟ (JDI) instrument, both of which 

have been developed and copyrighted by the Bowling Green State University in the 

United States (Bowling Green State University, 2001).  

Helpdesk staff job satisfaction questionnaire is in English language. It is 

composed of a brief introduction and two sections; the introduction inspires an 

internal motivation for the respondent to investigate his/her level of job satisfaction 

so that respondents won‟t feel obligated to complete the questionnaire rather feels 

personally interested in the results.  

The first section of the questionnaire is composed of demographic questions 

in addition to one more open ended question for listing work responsibilities. The 

second section uses a 5-point Likert scale to determine the satisfaction level as 

follows: 1 not satisfied at all, 3 somewhat satisfied, and 5 extremely satisfied – 
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numbers 2 and 4 fall in between the scale points in ascending order and are not 

titled). This part investigates employee satisfaction of the following aspects:  

(1)  General working conditions, investigating the following four facets (weekly 

working hours, flexibility in scheduling, location of work, and paid vacation) 

(2)  Promotion and pay potential, investigating the following five facets (salary, 

promotion opportunities, benefits, job security and recognition for work 

accomplished.  

(3)  Work relationships, investigating the following facets (relationships with co-

workers, with supervisors, and with subordinates (if applicable) 

(4)  Use of skills and abilities, investigating the following facets (opportunity to 

utilize skills and talents, to learn new skills, and support for additional training 

and education).  

(5)  Work activities, investigating the following facets (variety of job 

responsibilities, degree of independence associated with work roles, adequate 

opportunity for periodic changes in duties)  

The second section ends with an open ended question to list additional 

aspects related to job satisfaction. The questionnaire is very simple and short in 

detail since the main purpose of the structured questionnaire is to solely measure job 

satisfaction, no instrument has yet been developed to measure job satisfaction 

aspects with performance or service quality constructs.  

The researcher also interviewed staff members separately. The interview 

involved asking the following questions:  

(1)  Do you understand what is expected from you in your job? 

(2)  Do you have the resources to successfully complete your job?  

(3)  Do you think that BZU users are satisfied with the overall helpdesk 

performance? Why? 
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(4)  Do you think BZU users contribute to the success or failure of the helpdesk? 

Explain your answer.  

(5)  Are you facing any problems in the work environment? If yes, please explain.  

The interview took each participant between 10 to 15 minutes at most. The 

mean of helpdesk agent‟s satisfaction scores is calculated for each, and then the 

average of the means is computed to be multiplied by the weight of employee job 

satisfaction index in the modified Gartner Inc. helpdesk performance matrix.  

4.7. Statistics of the Helpdesk Call Management System 

FCR is defined as a users‟ inquiry or problem that is resolved in one contact 

and is measured as a percent of time when the issue is completed fully on the first 

contact. It can also be measured as a percent of overall resolved calls. So FCR 

doesn‟t mean the first person of contact it rather means the first time the user got 

help and felt satisfied. Extent literature agrees that FCR contributes to user 

satisfaction; some authors even describe FCR as a key determinant of user 

satisfaction. Measuring FCR is important because of the following considerations, 

mentioned on Ascent Group Inc. official website: 

 “…the absence of first call resolution has been found to account for up to 

30% of a call center‟s operational cost…” – Niels Ashgrove – Call Center 

Managers Forum 

 “….the inability to reach the right person with the right information drives 

60% of customer service dissatisfaction …”- Center for Customer Driven 

Quality, Purdue University, USA 

 “…customers who experience problems that are dealt with quickly and easily 

have a repurchase intention rate of 89%.”- Center for Customer Driven 

Quality, Purdue University, U.S.A 

Ascent Group Inc, headquartered in Athens, is a management consulting firm 

that specializes in customer service operations and improvement, performance 
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benchmarking, competitive benchmarking, work management and market research. 

Ascent Group Inc. had mentioned in a new research conducted in 2009 titled: An 

extract from Achieving First Call Resolution that “an 80% of FCR rate sounds pretty 

good. However, an 80 percent FCR means your customers call you, on average, 1.2 

times to resolve a question or issue” (Ascent Group Inc. website: 

http://www.ascentgroup.com ) 

The information officer who works in the Office of Planning and 

Development at Birzeit University, uploaded the call statistical data stored in the V-

tiger software into an excel file. The excel file contains the following columns: 

(1) Created Time: the time the call is logged into the system, some calls are not 

logged immediately when received, an estimated time is entered instead. 

Nothing can be done to overcome this defect and the data will be analyzed as 

is.   

(2) Ticket ID: a unique ID given to every ticket issued from the system.  

(3) Assigned to: the user name to which the call is assigned, unfortunately, some 

support agents used anonymous user names such as Support Group or Admin 

which will not point to the name of the support agent who accomplished the 

task, and thus, analysis of each agent‟s FCR rate can‟t be performed.  

(4) Title: the title of the problem, every support agent gives a problem a title; no 

defined look up list is available to standardize titles of the problems.  

(5) Related to, Entity Type fields had never been filed.   

(6) Modified Time: the name of the column doesn‟t point to its real intension; 

modified time captures the closing time of the ticket. 

(7) Category: this field is misused, it contains some imprecise entries such as: 

small problem, big problem, while it is supposed to be: printer, network, 

hardware, and software. Again there isn‟t a pre-defined look up list to select 

entry.  

http://www.ascentgroup.com/
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(8) Description: contains the description of the problem in addition to the 

location of the caller.  

The First Contact Resolution happens when the problem is resolved at the 

first contact, according to Gartner Inc. research studies about FCR, an average time 

of 8 minutes to resolve the problem can be considered a first contact resolution. First, 

the outcome of subtracting the closed time out of the created time is computed which 

yields to the average resolution time. Then, the Average Resolution time is checked 

as follows: if the ART is 11 minutes or less, the incident is resolved at first contact, 

and then all incidents imply with this rule are counted and a percentage of FCR is 

computed.  

The FCR rate is found for each year separately, the three FCR rates are then 

demonstrated by a graph for better demonstration. The mean of the FCR during the 

year 2009 is then multiplied by the specified loading of the modified Gartner Inc. 

performance matrix for the academic environment. The mean average of FCR rates 

of the years 2008 and 2007 are excluded in order to stick with the time frame of the 

study.  

ART is a measure of the average length of time that the user waits until the 

helpdesk agent resolves his/her issue. Some call centers calculate the ART in 

seconds since almost all resolution incidents happen over the phone, but for the 

academic technical support helpdesk, the situation is different, it may take the 

helpdesk hours and days to completely resolve the problem, thus, the ART in this 

study is calculated in terms of hours and minutes.  

The ART is the outcome of subtracting the closed time out of the created 

time of the ticket, the ART is calculated for each year separately and the three means 

are plotted on a graph for better demonstration. The mean of the average resolution 

time calculated for the year 2009 is then multiplied by the specified loading of the 

modified Gartner Inc. performance matrix for the academic environment. It is 
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interesting to notice that ART has the lowest percentage in the Gartner Inc. helpdesk 

performance matrix.  

4.8. Limitations of the study  

The study faced limitations throughout some phases of data collection; I found users 

unwilling to participate in the questionnaire since they were very frustrated with the 

performance of the academic helpdesk to the extent that they didn‟t expect any 

progress of its performance upon the results of the study. Another limitation is 

difficult accesses to computer centers in other universities in Palestine who were not 

encouraged to share the results of their performance with other universities. In 

addition, data collected from BZU helpdesk electronic system wasn‟t suitable to 

measure more performance indicators, a lot of missing fields, unclear tags and 

unknown titles in the files. Although I faced these limitations, I was lucky enough to 

get hold on adequate data that is considered representative for the outcomes of the 

study. 

4.9. Conclusion  

In conclusion, the proposed Performance Matrix of this study, is originally 

derived from Gartner Inc. Performance Matrix. The Gartner Inc. It is modified to 

become appropriate for implementation in the academic environment. The major 

modification of the matrix involves elimination of the Cost index and reallocation of 

its weight relatively across the other four service indexes of the matrix. The chapter 

proceeds to explain in details the research methodology of each index of the 

proposed matrix; Users‟ satisfaction and service quality, is measured through 

surveying. Surveying is also used in evaluating helpdesk staff job satisfaction aided 

by personal interviews. The methodology of interpreting statistical information of the 

raw data captured from the call management system – V-tiger software- is also 

explained in this chapter.  
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5. Chapter 5: Data Analysis and Findings 

Introduction 

The proposed methodology that is explained in the previous chapter is 

practically implemented on Birzeit University‟s helpdesk. SPSS statistical software 

and Microsoft Excel are used to make computations and statistical analysis of the 

primary data captured from surveys and secondary data captured from the call 

management system. The chapter is organized into sections, each of which 

demonstrates the analysis‟ results of the helpdesk performance constructs.  

5.1.  Helpdesk users’ satisfaction and service quality questionnaire 

The SPSS statistics software package is used to analyze data collected from 

the helpdesk users‟ satisfaction and service quality questionnaire based on the 

SERVPERF instrument, a copy of the questionnaire is available in Appendix A. The 

respondents were asked to gauge their attitudes toward some measures thought to be 

important to classify users according to their IT expertise and personal attitudes 

relevant to the helpdesk service. The SERVPERF instrument, in this research study, 

asks the respondents to rank the performance level of BZU helpdesk for certain 

aspects that measure the five constructs of the instrument which are: tangibles, 

reliability, responsiveness, assurance, and empathy. The questionnaire also seeks to 

answer other important questions that of concern for helpdesk management.  

Out of 340 questionnaires disseminated to all academic and administrative 

departments and offices in addition to institutes and centers in BZU campus and off, 

only 99 responses had been received. The 29% response rate, despite the 

encouragement cover letter from the Office of V.P. for Academic Affairs, shall point 

to a low-concern of BZU community, the overlooking of participation in research 

projects, is more disappointing when related to academic and research institute. 2 out 

of the 99 questionnaires were excluded from the study because of excessive missing 

data.  
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A number of 35 respondents completed the last section of the questionnaire, 

which is an open-ended question that asks for suggestions and comments; most 

comments touched on the following issues:  

 Number of helpdesk staff is not adequate, many users suggested that the 

helpdesk need more technical support agents (11 supportive comments) 

 Communication and coordination problem among the helpdesk staff, 

especially when it comes to tracking the problem, in addition to some 

concerns about the helpdesk‟s staff courtesy, some users complained that the 

helpdesk staff is using a high voice tone when communicating with them. (7 

supportive comments) 

 Training needs, users demanded instructive and learning materials about the 

most needed and common services at Birzeit University. (4 supportive 

comments)  

The remaining comments handled some common issues like the repetitive of 

inconvenient incidents regarding network disconnection, Ritaj system low speed and 

printing services disturbance.  

Normality Check  
Table 5-1: One-Sample Kolmogorov-Smirnov Test 

  

Overall  
Satisfaction 

Level 

Users’ 
Perceived 

Service Quality 

N 97 97 

Normal Parameters(a,b) 
Mean 3.78 3.8090 

Std. Deviation 1.502 1.14722 

Most Extreme 
Differences 

Absolute .152 .054 

Positive .120 .054 

Negative -.152 -.054 

Kolmogorov-Smirnov Z 1.496 .534 

Asymp. Sig. (2-tailed) .023 .938 

a  Test distribution is Normal. 
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b  Calculated from data. 
 

First, a check for normality is 

performed on the variables: (User 

perceived service quality of helpdesk 

performance, and User satisfaction). A 

One-Sample Kolmogorov-Smirnov 

procedure is used to test the null 

hypothesis which proposes that: a sample 

comes from a particular distribution. 

Table 6-1 below shows the result from 

running a Kolmogorov test on SPSS, the 

Z test statistic is the product of the square root of the sample size and the largest 

absolute difference between the empirical and theoretical cumulative values. Unlike 

much statistical tests, a significant result in this test is a bad news. The test returned a 

probability of the Z statistic equal to (.524) and the significance is (.938) which is 

greater than (.05), therefore, the null hypothesis is rejected and the distribution of 

data is normal.  

Section One Analysis  

The analysis of the first question of the questionnaire shows that the 

telephone is the most used method to reach the helpdesk. 46% of technical support 

requests are reported to the helpdesk via telephone, the email system comes next, 

25% of user‟s queries are sent through the email system, and then comes personal 

visits and Ritaj system. Figure 5-1 demonstrates the share of every method in 

reporting queries and technical support incidents to BZU helpdesk.  

As expected, the telephone is the most common method to reach the 

helpdesk, questions 2 through 7 are structured to measure the reliability, 

responsiveness, assurance, FCR and average resolution time in answering users‟ 

calls by the telephone. The results of the analysis shows that, in a 7-point Likert 

Figure 5-1: Methods of Contacting the Helpdesk 
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scale, where point 4 falls in the midpoint of the scale, four out of the six measures 

fall below the midpoint of the scale, which indicates low satisfaction level regarding 

these measures, Figure 5-2 is a plot of the mean of users‟ responses regarding to: 

(user‟s feeling that the helpdesk is logging calls into the system, response time, first 

contact resolution over the phone, correct initial diagnostics of the problems, asking 

appropriate questions over the phone to identify the problem, users‟ confidence in 

the helpdesk staff‟s experience), those measures fall on the line in ascending order 

respectively,  the last two measures fall above the midpoint of the scale yet didn‟t 

make it to 5
th

 point which means scoring a neutral satisfaction level. The assurance, 

responsiveness and reliability measures have the highest mean scores respectively. 

The average of all means of questions related to helpdesk performance over the 

telephone system is 3.89 (equivalent to 55%), this mean doesn‟t point to a high level 

of satisfaction, and thus, we can say that BZU users are not satisfied with the 

helpdesk performance over the telephone system. Questions number 2, 3, and 6 

measuring responsiveness, assurance and reliability are also involved in the overall 

analysis of the SERVPERF constructs. 

Figure 5-2: Performance of the Helpdesk through the Telephone System  

 

The analysis of question 8 shows that, problems with: the email system & 

networking, and problems with Ritaj system are the most common problems facing 
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users at Birzeit University. An average of 24% of problems are either network or 

email related, the same percentage count for Ritaj system problems – taking into 

considerations that Ritaj problems are out of the responsibilities of the helpdesk. 

Printing problems comes next in the rank, an average of 20% of the problems, facing 

users at Birzeit University, are printing related problems, hardware and software 

problems count for an average of 32% all together in an equal share amount for each. 

Figure 5-3 is a graphical presentation of this discussion.  

Figure 5-3: Problems Facing BZU Users  

 

 

Correlation Analysis  

The matrix displayed in Table 5-2, is a correlation analysis and linear 

regression of overall users‟ satisfaction and their perceived service quality performed 

by the helpdesk, the results of the matrix indicate that the relationship of the two 

variables is highly significant which a correlation coefficient of (.833).  

Table 5-2: Correlations between Users’  Satisfaction and Perceived Service Quality 

    
General 

Satisfaction evel 
Mean of perceived 

service quality 

Overall Satisfaction Level Pearson Correlation 1 .833 

  Sig. (2-tailed) . .000 

  N 97 97 

Mean of perceived service 
quality 

Pearson Correlation 
.833 1 

  Sig. (2-tailed) .000 . 

  N 97 97 
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To determine the nature of the relationship, the sign of the regression 

coefficient is examined by generating Table 5-3 from SPSS. The table shows that the 

sign of the regression coefficient is positive; therefore, the relationship between users 

overall satisfaction and their perceived service quality performed by the helpdesk is a 

positive, meaning that the higher users perceive the quality of service performed 

by the helpdesk the higher their overall satisfaction level is. Though, this result 

might not be consistent if we take into consideration grouping users into different 

categorical groups. 

Table 5-3: R and R-square Statistics  

Model 
  

R 
  

R 
Square 

  

Adjusted 
R Square 

  

Std. Error of 
the Estimate 

  

Change Statistics 

R Square 
Change F Change df1 df2 

Sig. F 
Change 

1 .833(a) .693 .690 .836 .693 214.582 1 95 .000 

a  Predictors: (Constant), Mean_Performance_User 
b  Dependent Variable: General Satisfaction Level 
 

The previous results yield us to reject the first null hypothesis and accept its 

alternative hypothesis that proposes: there is a relationship between users overall 

satisfaction level and their perceived service quality performed by the helpdesk, 

furthermore, the relationship can be described as positive, which indicates that the 

higher users perceive service quality performed by the helpdesk the more likely they 

experience high level of satisfaction.  

To test whether the overall satisfaction level differs across administrative and 

academic staff members, an independent samples t-test is done on SPSS, Table 6-4 

shows the results of the test, the difference in the mean of overall satisfaction level 

between administrative and academic staff equals .6 (4.11- 3.51 = .6) in favor for 

administrative staff, and the difference in the mean of users‟ perceived service 

quality performed by the helpdesk equals .49 (4.06 – 3.75 = 0.49) in favor for 

academic staff, which leads us to the result that: academic staff members perceive 

better level of service quality performed by the helpdesk while administrative 
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staff members express better level of satisfaction.  It is also interesting to notice 

that for each group, the mean of the two constructs has a very close value.  

Table 5-4: Users Satisfaction across Administrative and Academic Staff 

  Admin Or Academic N Mean Std. Deviation 
Std. Error 

Mean 

Overall Satisfaction 
Level 

Administrative 54 4.11 1.423 .194 

Academic 39 3.51 1.502 .241 

Mean of Perceived 
Service Quality  

Administrative 54 4.0686 1.11466 .15169 

Academic 39 3.5752 1.10164 .17640 

The above results lead us to reject the Second null hypothesis and accept its 

alternative hypothesis which proposes: there is a difference in the mean variance of 

users overall satisfaction level and perceived service quality performed by the 

helpdesk between academic and administrative staff members.  

Section Three Analysis  

In order to examine if users IT experience and general attitude toward the 

helpdesk influence the level of overall satisfaction and perceived service quality, 

section three of the questionnaire is mainly dedicated for gathering data about users‟ 

general IT experience, in addition to demographic data and other information. For 

the purpose of categorizing users‟ IT experience and attitudes into: Low, Medium, 

and High; users‟ scores of the seven questions explained previously in Chapter 5 in 

Table 5-3 are summed for each user, as demonstrated in Table 5-3, users‟ scores 

theoretically range between a minimum of 3 and a maximum of 19, however, the 

entered data shows that BZU users‟ scores actually range within 10 points that fall 

between a minimum of 8 and a maximum of 18. 

After the summation process, it is found that, SPSS missed four mean values 

because of missing answers for one or more questions; the four respondents‟ means 

are not excluded from the study rather they are assigned a value of 12, which is a 

rounded number of the average of all users‟ scores, this method of assigning the 

average mean for missing data, is applicable when the number of missing values is 
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very small. According to the resultant mean of users‟ scores, the users are grouped 

into three categories of different levels of IT experience, as shown in Table 5-5:  

Table 5-5: Categorical Groups of Users’ IT Experience Levels 

Category Score Range 

Low          (group code 1) 8-11 

Medium   (group code 2) 12-14 

High        (group code 3) 15-18 
 

The two categories of interest are the low and the high IT experience 

categories. Both categories range within 4 points at the most ends of the scale. The 

data file is spitted into the three users‟ categories of overall IT experience. And a 

regression analysis is done to find out if the mean of users‟ satisfaction significantly 

differs across the different groups of IT experience. Table 5-6 is an SPSS output of 

the analysis.  
 

Table 5-6: Correlation of Overall Satisfaction and Perceived Service Quality across Users IT 
Experience Levels 

IT 
Exper.     

Overall 
Satisfaction 

Level 
Perceived 

Service Quality 

1.00 Overall Satisfaction Level Pearson Correlation 1 .879(**) 

   Sig. (2-tailed) . .000 
    N 25 25 
  Mean of Perceived Service Quality  Pearson Correlation .879(**) 1 

    Sig. (2-tailed) .000 . 
    N 25 25 
2.00 Overall Satisfaction Level Pearson Correlation 1 .848(**) 

    Sig. (2-tailed) . .000 
    N 63 63 
  Mean of Perceived Service Quality Pearson Correlation .848(**) 1 

    Sig. (2-tailed) .000 . 
    N 63 63 
3.00 Overall Satisfaction Level Pearson Correlation 1 .678(*) 

    Sig. (2-tailed) . .045 

    N 9 9 
  Mean of Perceived Service Quality Pearson Correlation .678(*) 1 

    Sig. (2-tailed) .045 . 

    N 9 9 

**  Correlation is significant at the 0.01 level (2-tailed).    
*  Correlation is significant at the 0.05 level (2-tailed). 
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Table 5-6 is a correlation matrix of the two numeric variables (overall 

satisfaction and perceived service quality) proposed according to the three categories 

of users‟ IT experience levels. This matrix allow us to compare the mean of users‟ 

satisfaction and the mean of perceived service quality across different levels of user‟ 

IT experience. The first category which is low IT experience level is coded by 1, it 

has a person correlation of .879 and its significance is below .01, which indicates a 

strong relationship between users perceived service quality and their overall 

satisfaction level, the same applies on the medium and high IT experienced users, 

with .848 and .678 P values respectively.  

Table 5-7: Satisfaction and Perceived Service Quality across Different IT Experience Levels  

IT experience Level N Mean Minimum Maximum 

1.00 Overall Satisfaction Level 25 3.84 1 6 

  Mean of Perceived Service Quality 
25 3.6664 1.09 5.36 

2.00 Overall Satisfaction Level 63 3.86 1 6 
  Mean of Perceived Service Quality 

63 3.8675 1.00 6.10 

3.00 Overall Satisfaction Level 9 3.11 1 5 

  Mean of Perceived Service Quality 9 3.7951 2.47 6.05 

 

When it comes to comparing the means of users‟ satisfaction of the three 

groups, Table 5-7 which is an SPSS output, indicates that the group with low IT 

experience level, has a mean of 3.84 for an overall satisfaction level and a mean of 

3.66 for perceived service quality performed by the helpdesk. The mean of users‟ 

satisfaction of low IT experience level is higher than their perceived level of service 

quality, still both falls in the dissatisfaction zone of the 7-point scale. On the other 

hand, users‟ with high IT experience level have a mean of 3.11 of overall satisfaction 

level and a mean of 3.79 for their perceived service quality performed by the 

helpdesk, which means that the higher the level of users IT experience the lower 

their satisfaction level is, but at the same time, the higher is their perceived service 

quality, keeping in mind, that all means fall in the dissatisfaction zone of the 7-point 

ordinal scale.  
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It is interesting to notice that, for the users with medium level of IT 

experience, the mean of users‟ overall satisfaction is 3.86 which is equal to their 

mean of perceived service quality, this result validates my proposed methodology of 

scoring the questions upon which users have been classified into three groups 

according to a gradual ascending order. And since the significance of the relationship 

between the two variables (overall user satisfaction and perceived service quality) as 

shown on Table 6-6 ,is higher for the low IT experience level group, and since, 

25.8% of respondents belong to the low IT experienced group while only 9.3% of 

respondents belong to the IT high experienced group, as shown in Table 5-8, we can 

conclude the following result: in general users at Birzeit University fall within the 

category of low IT experience, they are more likely to perceive low level of service 

quality performed by the helpdesk and are expressing higher level of satisfaction, 

and vice versa.  

Table 5-8: Response Rate across Users with Different IT Experience Levels 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 1.00 25 25.8 25.8 25.8 

2.00 63 64.9 64.9 90.7 

3.00 9 9.3 9.3 100.0 

Total 97 100.0 100.0   

 

These results yield us to reject the second null hypothesis with an 

alternative hypothesis that proposes: there is a difference between the mean of users‟ 

overall satisfaction level of high IT-experienced users opposed to those who have 

low IT experience level. The results of Table 6-7, also yield us to reject the third 

null hypothesis with an alternative hypothesis that proposes: the mean of users‟ 

perceived service quality performed by the helpdesk is different and not equal across 

users‟ groups of different IT experience level. 

Employees working in more than 12 buildings responded to the 

questionnaire, the Faculty of Engineering won the biggest share of responses; 17.5 

percent of responses belong to employees from the Faculty of Engineering, the main 
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library comes next with 15.5 percent response rate; the Faculty of Arts is the third in 

the rank with 3.4 percent of response rate. Figure 5-4 is a graphical demonstration of 

the percentage of response rate according to the place of work of the respondents of 

the study.  

Figure 5-4: Response Rate across Main Buildings at Birzeit University 

 

Majority of responses, which is 52 out of 97 cases, assured their need for 

training in topics related to general technical support skills, hardware troubleshooting 

and in other IT related topics. Some personnel working in the Faculty of Graduate 

Studies, Faculty of Law and Public Administration, Administration Building, and the 

Main Library assured their need for training.  

 

Grouping categories of users’ IT experience level  

To classify users into three different IT experience levels, section three of the 

questionnaire addresses questions related to different users‟ behaviors related to IT 

experience and attitude; each choice of available answers is given a score according 

to its logical connection in a relationship with perceived service quality and users‟ 

satisfaction, questions are previously explained in the methodology chapter. There 

are seven scoring aspects according to which, users are categorized into three groups 

pertaining their IT experience level. The relationship between users‟ perceived 

service quality and their satisfaction level is examined for each scoring aspect in 

order to further explain users‟ behavior in relation to their overall IT experience level 

and to validate the scoring mechanism.  
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Table 5-9: Statistical Results of Users’ Need for IT Training 

  
IT 
Training N Mean Std. Deviation 

Std. Error 
Mean 

Users’ Perceived Service Quality NO 45 3.6152 1.17985 .17588 
  YES 

52 3.9767 1.10209 .15283 

Overall Satisfaction Level NO 45 3.31 1.443 .215 

  YES 52 4.19 1.442 .200 

 

The first scoring aspect is the users‟ need for training, to investigate the 

relationship between users‟ need for training and their mean satisfaction and 

perceived service quality performed by the helpdesk, the analysis indicated in Table 

5-9 that: the mean satisfaction of users who denied a need for training is lower 

than those who believed they are in need for training; the mean satisfaction of 

users who denied a need for training is found to be 3.62 which is lower than 3.98 for 

users who commend a need for training.  

Table 5-10: Statistical Results of the Number of Support Service Requests 

Number of Tech. Requests Frequency Percent 

Users’ 
Perceived 

Service Quality 

Overall Users’ 
Satisfaction 

 1-3 requests 73 75.3 3.91 4.07 

  4-9 requests 18 18.6 3.51 2.89 

  10 and more requests 6 6.2 3.40 3.0 

  Total 97 100.0   

The same trend applies for overall satisfaction level in relationship with the 

need for training, the mean of overall satisfaction of users who denied their need for 

training is lower than those who though they need IT training. 

The second scoring aspect is the number of monthly requests for technical 

support. 75% of respondents needed technical support services from 1 to 3 times a 

month, as shown in Table 5-10, the percentage declines swiftly to 18.6% with 

increase in number of requests. To examine if this aspect cause a variance in users‟ 

satisfaction level and perceived service quality, the results of the analysis shows a 

variance in the mean of users‟ satisfaction in relation to the number of technical 

support request, users who need technical support services the less, experience 
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more satisfaction than those who request technical support services more often. 

There isn‟t much variation between the mean of users‟ perceived service quality but 

the same trend applies, a decrease in users‟ perceived service quality with increase of 

experienced technical support requests.  

 
Table 5-11: Statistical Results of Average Number of Hours of Using Computers Daily 

  Frequency Percent 
Users’ Perceived 
Service Quality 

Overall Users’ 
Satisfaction 

 Less than 1 Hr. 5 5.2 4.34 4.60 

  2-5 Hrs. 40 41.2 3.75 4.05 

  6 and more 52 53.6 3.80 3.50 

  Total 97 100.0   

 

The third scoring aspect is the average number of hours of using computers 

daily, only five respondents of the sample use the computer for less than one hour a 

day, while 53.6% of respondents use computers for 6 hours and more a day, and the 

remaining 40% of  respondents use computers from 2-5 hours a day. There is slight 

differences in the variance of the mean of satisfaction level in relation to the different 

number of hours of using computers daily, it is found that users who use computers 

for longer period, experience lower satisfaction level. Table 5-11 shows the results 

of the analysis that is hardly described according to a specific trend.  

Table 5-12: Statistical Results of Average Time Tolerated in Waiting for Resolution  

 Frequency Percent 
Users’ Perceived 
Service Quality 

Overall Users’ 
Satisfaction 

 Shorter tolerated time  20 20.6 3.82 1.55 

  Longer tolerated time  77 79.4 3.80 1.49 

  Total 97 100.0   

 

The fourth scoring aspect is the average time tolerated in waiting for 

resolution; only 20% of respondents don‟t tolerate long waiting time for resolution 

and they demand resolution within two hours. The remaining 79.4% of the sample 

tolerate longer time of waiting for resolution. Table 5-12 represents the percentages 

of respondents according to the time they tolerate in waiting for resolution. To 

investigate users‟ mean satisfaction and their perceived service quality in 
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relationship with tolerated waiting time, an SPSS analysis is run and the output is 

represented in Table 5-12. The analysis shows that there is almost no difference in 

the mean of users’ perceived service quality across the two categories, the same 

applies for the mean of satisfaction level of users, still, we can say that users who 

tolerate shorter waiting times experience more satisfaction than those who 

tolerate longer waiting time.   

Table 5-13: Users’ opinion toward Self-learning by Searching a Technical Support 
Knowledgebase 

Position toward knowledge 
base Frequency Percent 

Users’ Perceived 
Service Quality 

Overall Users’ 
Satisfaction 

Valid NO 7 7.2 3.02 2.57 

  YES 87 89.7 3.85 3.83 

  Total 94 96.9   

Missing System 3 3.1   

Total 97 100.0   

The fifth scoring aspect is the user position toward using a knowledge base to 

seek resolutions for technology related problems. Three respondents didn‟t answer 

this question; the majority of the sample, as shown in Table 5-13, supports this 

suggestion. Only 7.2% of the sample doesn‟t agree to solve their problems through 

self-learning by using a technical support knowledgebase. Since the number of 

negative responses is very small in comparison to the number of the opposed 

category, investigating the mean of users‟ satisfaction and perceived service quality 

won‟t be of much importance due to the very small neglected variances between the 

mean of the two constructs across the two groups.   

The sixth scoring aspect is the users evaluation of their overall IT experience, 

the majority of respondents evaluated their IT experience level to range between 

medium and high, 49.5% of respondents evaluated their IT experience as medium 

and 38% evaluated it as high. Table 5-13 shows the percentages of users according to 

their evaluation of IT experience level.  
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Table 5-14: Statistical Results of Users’ Evaluation of Their IT Experience Level 

User evaluation of IT experience Frequency Percent 
Users’ Perceived 
Service Quality 

Mean of Users’ 
Satisfaction 

Valid Basic 2 2.1 2.8 3.0 

  Medium 48 49.5 3.90 4.06 

  High 37 38.1 3.76 3.65 

  Expert 10 10.3 3.71 3.10 

  Total 97 100.0   

To examine the relationship between the mean of users‟ satisfaction and their 

evaluation of their IT experience level, it is found that the medium and high 

categories, which represent the majority of the sample, have no significant difference 

in the mean of users‟ perceived service quality, opposing to the basic and expert 

levels at the far ends of the scale. Table 5-14 demonstrates the mean of users‟ 

satisfaction and their perceived service quality across the different categories of IT 

experience. The mean of users‟ satisfaction of Basic general IT experience level are 

neglected due to the small number of responses in this category. However, it is 

interesting to notice that users who self-evaluated their IT experience level in the 

experts’ zone expressed the least satisfaction level than other groups.  

Table 5-15: Statistical Results of the Years of Work Experience at Birzeit University  

 Work Experience  Frequency Percent 
Users’ Perceived 
Service Quality 

Mean of Users’ 
Satisfaction 

 1-2 years 21 21.6 3.29 3.05 

  3-9 years 26 26.8 3.74 3.77 

  10-15 years 17 17.5 3.95 3.76 

  16 years and more 33 34.0 4.10 4.27 

  Total 97 100.0   

 

The last scoring aspect has to do with the number of years of work 

experience at Birzeit University. Table 5-15 shows that the level of users’ 

satisfaction increases with longer work experience at Birzeit University. The 

same trend applies for users‟ perceived service quality. 

The results of the SPSS analysis of the seven aspects of scoring users‟ IT 

experience show that all means of the two constructs (Users‟ perceived service 

quality and users‟ satisfaction) across the seven aspects of scoring are below the 4
th
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point of the 7-point Likert scale, which means a low overall users‟ satisfaction and 

perceived service quality across the scoring measures.  

Section three of the questionnaire also includes other questions not involved 

in scoring users‟ IT experience. The survey shows that 75% of employees at Birzeit 

University seek for other sources of help for technical support related issues. Some 

faculties at Birzeit University, hires a designated technical support agent to provide 

support services to employees in offices and students in computer labs, this 

phenomena is due to the overall users‟ disappointment of technical support services 

during the helpdesk recession. Table 5-16 shows that 51 of respondents ask their 

colleagues for technical support help; while only 16 seek help from the designated 

technical support agent in their building or department. This result triggers the issue 

of the tangible benefits of hiring designated technical support agents who don‟t 

belong to the helpdesk. 

Table 5-16: Users’ Alternative Sources for Technical Support Service  

Seek Tech. Supp. Service 

from Other Source 

Frequency Percent 

NO 21 21.6 

YES 74 76.3 

Designated agent  16 21.6 

Colleagues  51 68.9 

Students 4 5.4 

Other 3 4.1 

Missing 2 2.1 

Total  79 100 

The analysis of the remaining three questions of section 3 is shown in table 5-

17 below. The remaining questions investigate the following: users‟ support for 

establishing a technology training center, users‟ awareness of IT policy at BZU, and 

if users expect a change in the technical support service upon knowing the results of 

the questionnaire.  
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Table 5-17: Users’ Support for Creating a Technology Training Center, Users Awareness of IT 
Policy, and Users’ Anticipation toward a Change 

 
Training Center IT Policy 

Change in Tech. 

Service 

 Frequency Percentage Frequency Percentage Frequency Percentage 

NO 6 6.2 69 71.1 9 9.3 

YES 91 93.8 28 28.9 87 89.7 

93.8% of respondents support the establishment of a technology training 

center, and 89.7% of the sample expects a change in the Helpdesk performance upon 

the results of this research study, while only 28.9 % of the sample is aware of the IT 

policy at Birzeit University.  

SERVPREF Instrument analysis  

The heart of the questionnaire is Section Two, where helpdesk performance 

is examined by perceived user satisfaction of the service quality measures underlined 

in the items of the SERVPREF instrument. Section Two consists of 29 questions, 2 

of which are not a SERVPREF instrument items, one of the two questions asks about 

the user‟s overall satisfaction level toward BZU helpdesk performance, while the 

other asks if overtime technical support shifts are necessary for them. 19 items of the 

SERVPREF instrument are asked in Section Two of the questionnaire while 3 more 

items are asked in Section One; they are questions N.O. 2, 3 and 6. The SERVPREF 

instrument of this study consists of 22 Performance only items distributed through 

five measurement constructs which are: tangibles, reliability, responsiveness, 

assurance and empathy.  

The statistical method used for the SERVPREF instrument is Factor Analysis 

by SPSS software. Factor analysis is a method of data reduction which is used to 

ensure that the questions asked in the questionnaire relate to the intended construct. 

It seeks the underlying unobservable (latent) variables that are reflected in the 

observed variables (manifest variables). 
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There are many different types of rotations that can be done after the initial 

extraction of factors, including orthogonal and oblique rotations, orthogonal rotation 

such as Varimax and equimax and oblique rotations, such as promax which allow the 

factors to be correlated with one another. As a rule of thumb, a bare minimum of 10 

observations per variable are necessary to avoid computational difficulties. 

Therefore, for the SERVPREF instrument of this study, which has 5 constructs, the 

minimum number of cases should be 50. The assumptions of the nature of the 

SERVPREF items are: (the variables are a linear combination of some underlying of 

hypothetical or unobservable factors, some of the factors are assumed to be common 

to two or more variables and some are assumed to be unique to each variable, the 

factors or unobserved variables are assumed to be independent of one another, all 

variables in a factor analysis must consist of at least an ordinal scale).  

Table 5-18: Descriptive Analysis of Listwise Items of the SERVPREF Instrument  

 SERVPREF Items  
Mean 

Std. 
Deviation 

Analysis 
N 

Tech Service Response Time 3.29 1.477 77 

Admin Service Resp. Time 3.66 1.635 77 

Resolution on the first visit  3.99 1.721 77 

Provide Explanations 3.68 1.428 77 

Problem History Recognition 3.68 1.534 77 

Long Term Resolution 3.45 1.509 77 

Answers to Queries 3.86 1.484 77 

Follow-ups 3.08 1.628 77 

Assurance of Service Completion 2.57 1.585 77 

Time Respect 2.74 1.617 77 

Coordination among Staff 3.03 1.564 77 

Priority Setting 3.45 1.690 77 

Trust in Staff Experience 4.29 1.685 77 

Clear Communication Language 4.12 1.573 77 

Initiative attitude 3.70 1.663 77 

Courtesy and politeness  4.73 1.675 77 

Privacy 5.10 1.667 77 

Data Security 4.91 1.726 77 

Suggestions 4.14 1.753 77 

Tel- inquiry 4.23 1.784 77 

Tel- Trust in Experience  4.47 1.721 77 

Tel- Troubleshooting 4.09 1.687 77 
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Table 5-18 above is the output of a univariate option of the descriptive 

analysis of the factor analysis. A univariate option is the only way to see how many 

cases were actually used in the factor analysis. The number of cases used in the 

analysis of Table 6-18 is 77 which is less than 97 the number of cases in the data file, 

this is because there are missing values in some of the items used in the factor 

analysis, by default, SPSS does a listwise deletion of incomplete or missing cases.  

The cases of the study, by the rule of thumb explained above, are adequate for 

conducting a factor analysis because the number of cases of this study exceeds the 

minimum number of required cases. 

Table 5-19: Descriptive Analysis of Pairwise Items of the SERVPREF Instrument  

SERVPREF Items  
Mean 

Std. 
Deviation 

Analysis 
N 

Missing 
N 

Tech Service Response Time 3.29 1.500 97 0 

Admin Service Resp. Time 3.68 1.632 91 6 
Resolution on the first visit  3.99 1.683 96 1 

Provide Explanations 3.68 1.447 96 1 

Problem History Recognition 3.58 1.585 91 6 

Long Term Resolution 3.40 1.490 96 1 

Answers to Queries 3.85 1.467 97 0 

Follow-ups 3.02 1.601 97 0 

Assurance of Service Completion 2.54 1.548 97 0 
Time Respect 2.75 1.561 97 0 

Coordination among Staff 3.11 1.538 91 6 

Priority Setting 3.51 1.689 91 6 

Trust in Staff Experience 4.24 1.694 97 0 

Clear Communication Language 4.07 1.563 97 0 
Initiative attitude 3.64 1.678 97 0 

Courtesy and politeness  4.81 1.637 96 1 

Privacy 5.15 1.603 97 0 

Data Security 4.94 1.667 93 4 

Suggestions 4.05 1.715 91 6 

Tel- inquiry 4.19 1.734 95 2 

Tel- Trust in Experience  4.33 1.691 95 2 

Tel- Troubleshooting 3.97 1.656 94 3 
 

In order to include the results of all cases, even those that suffer from some 

missing values, the SPSS listwise default is changed to pairwise deletion of missing 

values. Listwise and pairwise are methods to exclude missing values, in listwise, 
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cases having missing values for any variable are excluded from all computations. 

While pairwise deletion uses as much of data as possible for computation of the 

zero-order correlations on which the partial correlation are based, a case having 

missing values for both or one of a pair of variables is not used. The analysis of this 

study counts on the total number of responses which is 97, the descriptive analysis of 

the 97 cases of the 22 items is shown on table 5-19, the table shows the mean of the 

22 items of the SERVPREF instrument, the items that suffer a very low satisfaction 

level are: assurance of service completion, helpdesk‟s respect to its service 

appointments, while the item that scores high on perceived service quality is related 

to privacy.  

Table 5-20 below, allows us to look at some of the basic assumptions, the 

Kaiser-Mayer-Olkin KMO measure of sampling adequacy and Bartlett‟s Test of 

Sphericity. The KMO measure generally indicates whether or not the variables are 

able to be grouped into a smaller set of underlying factors. The KMO measure 

usually varies between 0 and 1, and values closer to 1 are better, a value of .6 is a 

suggested minimum. Table 5-20 below, shows the KMO measure to be .855, which 

means that factor analysis may be useful with the data; it supports the use of factor 

analysis and suggests that the data may be grouped into a smaller set of underlying 

factors. 

Bartlett‟s Test of Sphericity compares the correlation matrix to an identity 

matrix. Bartlett‟s measure tests the null hypothesis that the original correlation 

matrix is an identity matrix. For factor analysis to work we need some relationships 

between variables and if the R matrix is an identity matrix then all correlation 

coefficients would be zero.   An identity matrix is a correlation matrix with 1.0 on 

the principal diagonal and zeros in all other correlations is what we need to prove. 

We want Bartlett‟s test to have a significant value less than 0.05.  Barttlett‟s Test 

measure is significant and read to be .000, which means that the R matrix is not an 
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identity matrix and an expecting relationship between the five measures of the 

SERVPREF instrument is going to be appropriate.  

Table 5-20: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. .855 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 1625.4863 

Df 231 

Sig. .000 

There are several ways to conduct factor analysis. Principal components 

extraction analysis is used in this study to determine the inter-item correlation 

coefficient matrix which is used to explore the inter-relationships between the items 

to determine if the items can be grouped together to represent a smaller set of 

underlying factors. SPSS provides two choices for analysis, either selecting factors 

with eigenvalues greater than a user-specified value or retaining a fixed number of 

factors. The Eigen One Rule or Kaiser-Guttman rule instructs us to keep only those 

factors whose eigenvalues are greater than 1.0 and discard the rest.  

The logic of this rule is that by selecting 1.0 as the criteria for retaining the 

factor, is that the variance accounted for by the factor must be at least as large as the 

variance of a single standardized variable, which have a mean of 0 and a standard 

deviation of 1.0. However, many statisticians criticize the Eigen one rule as still 

being somewhat arbitrary and based solely on the data, these statistician feel that 

theory in addition to logic should be considered in this process, so as a result they 

suggest that the Eigen one rule be used solely as a guideline, therefore, changing the 

eigenvalue to be greater than a figure close to 1.0 is appropriate.  

In this study, the eigenvalue is set to be greater than .8 and a rotation of the 

results is used. The interpretability of factors can be improved through rotation. 

Rotation maximizing the loading of each variable on one of the extracted factors 

while minimizing the loading on all other factors. Rotation works through changing 

the absolute values of the variables while keeping their differential values constant. 
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Because we assumed the factors to be independent, the Varimax rotation method, 

which is one of the orthogonal rotation methods, is chosen to conduct the analysis.  

Table 5-21: The Eigenvalues of the Components of the SERVPREF Instrument  

Component 

  

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 

1 11.342 51.556 51.556 11.342 51.556 51.556 5.593 25.424 25.424 

2 2.169 9.861 61.416 2.169 9.861 61.416 3.592 16.328 41.752 

3 1.497 6.805 68.221 1.497 6.805 68.221 3.402 15.462 57.214 

4 .978 4.445 72.666 .978 4.445 72.666 2.602 11.829 69.044 

5 .886 4.026 76.692 .886 4.026 76.692 1.683 7.649 76.692 

6 .798 3.629 80.322             

7 .594 2.700 83.022             

8 .560 2.544 85.566             

9 .520 2.364 87.930             

10 .432 1.962 89.892             

11 .346 1.575 91.467             

12 .282 1.284 92.751             

13 .280 1.274 94.025             

14 .250 1.134 95.159             

15 .238 1.084 96.243             

16 .190 .862 97.105             

17 .166 .753 97.858             

18 .138 .626 98.484             

19 .117 .532 99.016             

20 .102 .465 99.480             

21 .072 .326 99.806             

22 .043 .194 100.000             

Extraction Method: Principal Component Analysis. 

Appendix-C-A shows the R matrix of the items of the questionnaire. The 

significance values are scanned and no values greater than .05 are found. The 

correlation coefficients are also scanned and no values greater than .9 are found. 

Therefore, the data of this study is free of singularity problem and there is no need to 

consider eliminating any questions at this stage. 

Table 5-21 shows the output of the eigenvalues associated with each other, 

eigenvalues represent the amount of variance in the data that is explained by the 

factor with which it is associated. In SPSS the factors are extracted in order by the 
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amount of variance that they explain. Therefore, the first factor will have the highest 

eigenvalue, the second the next highest, etc., the first few factors generally explain 

the majority of the variance while the last few factors explain only very small 

proportion of the variance.   

Before extraction, SPSS has identified 22 linear components within the data 

set. The eigenvalues associated with each factor represent the variance explained by 

that particular linear component and SPSS also displays the eigenvalue in terms of 

the percentage of variance explained, so, factor 1 explains 51.55% of the total 

variance. It should be clear that the first few factors explain relatively large amounts 

of variance especially factor 1, whereas subsequent factors explain only small 

amounts of variance. SPSS then extracts all factors with eigenvalues greater than .8, 

which leaves us with five factors.  

The eigenvalues associated with these factors are again displayed and the 

percentage of variance explained in the columns labeled Extraction Sums of Squared 

Loadings. The values in this part of the table are the same as the values before 

extraction, except that the values for the discarded factors are ignored, hence, the 

table is blank after the fifth factor. In the final part of the table labeled Rotation Sums 

of Squared Loadings, the eigenvalues of the factors after rotation are displayed. 

Rotation has the effect of optimizing the factor structure and one consequence for 

these data is that the relative importance of the five factors is equalized. Before 

rotation, factor 1 accounted for 51.55% which is considerably more variance than the 

following four (compared to 9.86%, 6.80%, 4.45%, .88%), however, after extraction, 

it counts for only 25.42 % of the variance compared to 16.32%, 15.46%, 11.82%, 

7.64%, respectively. The summation of the rotated variances is 76.66 

(25.42+16.32+15.46+11.82+7.64) and the weight of the variance of each of the 5 

constructs that explain the overall performance of the helpdesk in this study is: 

33.15%, 21.28%, 20.16%, 15.41%, and 9.96% respectively.  
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A scree plot can also be used to visually determine the number of useful 

factors to be extracted, a scree plot is a line graph with eigenvalues plotted on the Y 

(vertical) axis, and the factors are plotted on the horizontal or X-axis. A scree plot 

should form the intersection of two lines; one line should be an initial sleep line of 

useful factors and the second line should be a gradual trailing line of factors that 

should be eliminated. The plot is called a „Scree‟ Plot because it often looks like a 

scree slope.  

To interpret the scree plot demonstrated on Figure 5-5 below, we want to find 

out the point where the two lines intersect, all factors that fall on the initial steep line 

are taken into consideration and the factors that are found in the gradual trailing line 

of the scree are discarded. The problem with this data is that the intersection between 

the two lines is not clear. The intersection could occur anywhere between factors 5 

and 8.  

Figure 5-5: Scree Plot of Factor Analysis of the SERVPREF Instrument  
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According to my interpretation the scree plot above supports the five factors 

extracted with eigenvalues greater than 0.8. 

Table 5-22, shows the communalities before and after extraction. Principal 

component analysis is based on the initial assumption that all variance is common; 

therefore, before extraction the communalities are all 1. The communalities in the 
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column labeled extraction reflect the common variance in the data structure. So, for 

example, we can say that 70.4% of the variance associated with question 1 is 

common, or shared variance. Another way to look at these communalities is in terms 

of the proportion of variance explained by the underlying factors. After extraction, 

some of the factors are discarded and so some information is lost. The amount of 

variance in each variable that can be explained by the retained factors is represented 

by the communalities after extraction. The average of communalities is .766. 

Table 5-22: Communalities   

 Items Initial Extraction 

Tech Service Response Time 1.000 .704 
Admin Service Resp. Time 1.000 .465 
Resolution in the first visit 1.000 .780 

Provide Explanations 1.000 .818 

Problem History Recognition 1.000 .805 
Long Term Resolution 1.000 .769 

Answers to Queries 1.000 .673 

Follow-ups 1.000 .750 

Assurance of Service Completion 1.000 .740 
Time Respect 1.000 .747 

Coordination among Staff 1.000 .783 

Priority Setting 1.000 .755 

Trust in Staff Experience 1.000 .718 

Clear Communication Language 1.000 .739 
Initiative 1.000 .784 

Courtesy 1.000 .755 

Privacy 1.000 .862 

Data Security 1.000 .900 

Suggestions 1.000 .867 

Tel- inquiry 1.000 .820 

Tel- Trust in Experience 1.000 .847 

Tel- Troubleshooting 1.000 .792 

Extraction Method: Principal Component Analysis. 
 

Table 5-23 shows the component matrix before rotation. This matrix contains 

the loadings of each variable into each factor. By default SPSS displays all loadings; 

however; I requested that all loadings less than .4 be suppressed in the output and so 

there are blank spaces for many of the loadings. This matrix is not particularly 

important for interpretation.  



103 

 

 

At this stage SPSS has extracted five factors by setting the eigenvalue to be 

greater than .8, Table 5-23, shows the rotated component matrix,. This method of 

extraction is accurate only when: (1) there are less than 30 variables and (2) 

communalities after extraction are greater than .7, OR (1) when the sample size 

exceeds 250 and (2) the average communality is greater than .6.  

In this case study, the average communality is found to be .766, which is 

greater than .7, and the number of items of the instrument is 22 which is less than 30. 

Thus, we can conclude that the extraction methodology is accurate.  

Table 5-23: Rotated Component Matrix 

  Items  
Component 

1 2 3 4 5 

Time Respect .820         

Follow-ups .786         

Coordination among Staff .784         

Assurance of Service Completion .718       .417 
Priority Setting .704   .437     

Initiative .686 .432       

Tech Service Response Time .586 .455       
Answers to Queries .575     .472   

Admin Service Resp. Time .481         
Tel- Trust in Exper.   .841       

Tel- inquiry   .840       

Tel- Troubleshooting   .807       

Privacy     .832     

Courtesy     .789     

Trust in Staff Experience .435   .567     

Clear Communication Language .535   .544     
Provide Explanations       .769   

Resolution in the first visit     .400 .629   

Problem History Recognition   .460   .627   
Long Term Resolution .563     .599   

Suggestions     .401   .769 

Data Security     .648   .654 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser 
Normalization. 
a  Rotation converged in 13 iterations. 
 

There are several things to consider about the format of the matrix above. 

First, factor loadings less than .4 have not been displayed because I asked for these 
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loadings to be suppressed. Second, the variables are listed in order of their factor 

loadings because I asked for the output to be sorted by size.  

Table 5-24: Factor Analysis Calculations  

Proposed 
construct 

Factor 
Analysis 
Construct Items  

Fact. 
1 

Fact. 
2 

Fact. 
3 

Fact. 
4 

Fact. 
5 Mean  

Q18. Reliability Reliability Time Respect 0.82         2.75 

Q.16.Assurance Reliability Follow-ups 0.786         3.02 

Q.19.reliability Reliability  
Coordination among 
Staff 0.784         3.11 

Q.20.reliability  Reliability Priority Setting 0.704   0.437     3.51 

Q.23.Empathy Reliability Initiative attitude 0.686 0.432       3.64 

Q.9.Reliability Reliability 
Tech Service Response 
Time 0.586 0.455       3.29 

Q.10.Reliability Reliability 
Admin Service Resp. 
Time 0.481         3.68 

 Component 1              3.29 

Q.12. Responsive Responsive Provide Explanations       0.769   3.68 

Q.11. Responsive 
Responsive Resolution on the first 

incident     0.4 0.629   3.99 

Q.13. Responsive 
Responsive Problem History 

Recognition   0.46   0.627   3.58 

Q.14. Responsive Responsive Long Term Resolution 0.563     0.599   3.4 

Q.15.Responsive Responsive Answers to Queries 0.575     0.472   3.85 

 Component 4             3.7 

Q.3. tangibles Tangibles Tel- Trust in Experience   0.841       3.4 

Q.2. tangibles Tangibles Tel- inquiry   0.84       3.7 

Q.6.tangibles Tangibles  Tel- Troubleshooting   0.807       4.33 

 Component 2             3.81  

Q.17.Assurance  Assurance 
Assurance of Service 
Completion 0.718       0.417 2.58 

Q.27.Empathy Assurance Suggestions     0.401   0.769 4.05 

Q.26. assurance Assurance  Data Security     0.648   0.654 4.94 

 Component 5               3.86 

Q.24.Empathy Empathy  Courtesy and politeness     0.789     4.81 

Q.22.Empathy Empathy 
Clear Communication 
Language 0.535   0.544     4.07 

Q.21.Assurance  Empathy 
Trust in Staff 
Experience 0.435   0.567     4.24 

Q.25.Assurance Empathy Privacy     0.832     5.15 

 Component 3              4.57 

        3.81 
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12 loadings of the matrix are double loading, while this complexity is not a 

problem statistically, it does add to the logical complexity of the factors‟ structure. 

Table 5-24 shows the items grouped according to SPSS loadings in comparison to 

factors previously proposed in early stage of creating the questionnaire. Every group 

of items measures a construct of the SERVPREF instrument; it also shows the mean 

of perceived service quality of users for every item of the instrument. According to 

the Thurstone‟s rules, in factor matrix analysis, items that relate strongly to the 

proposed factor is selected (factor loadings of .4 and above), then items that are 

double loaded are dropped and those that are unique or do not load on any factor are 

deleted as well, items that load high on a factor that was not the proposed factor are 

also deleted.  

Some researchers, on the other hand, will maintain items with double factor 

loadings as long as the items would logically belong to both factors. In this case 

study, two variables suffer from double loading which are: (using clear language 

communication, and providing answers to users‟ queries),  When groping the items 

into constructs, items that have higher factor loadings are grouped together and 

considered as being more representative of the factor than items with lower factor 

loadings.  

Table 5-25: Calculated Mean of Perceived Service Quality after Variance Consideration 

Comp. Construct Mean 
Percentage 

Of Mean 

Variance after 

Rotation 

Overall Percentage  

Of Variance 

Mean by 

Variance 

Comp. 1 Reliability  3.29 47% 25.42% 33.15% 15.58 

Comp. 2 Tangibles 3.81 54.4% 16.32% 21.28% 11.57 

Comp. 3 Empathy 4.57 65.2% 15.46% 20.16% 13.14 

Comp. 4 Responsiveness 3.7 52.8% 11.82% 15.41% 8.13 

Comp. 5 Assurance  3.86 55.14% 7.64% 9.96% 5.49 

  3.84 54.9% Sum ~ (76.66%) Sum ~ (100%) 53.91% 
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Factor scores are like predicted scores for each factor. All items are included 

in the grouping technique even those with double loading, even those items that have 

higher loading on another construct because of a strong assumption of a logical 

connection between the item and the construct. Regression factor scores are 

calculated as: the case‟s standardized score (mean value of users‟ perceived service 

quality) on each variable represented by a percentage of on the 7-point Likert scale, 

multiplied by the corresponding factor loading of variance (the eigenvalues after 

rotation in Table 5-21), and sums these products. 

Table 5-25 is summary of the factor analysis hard work; the first and second 

columns represent the SERVPREF constructs, the third column is the mean of 

underlying aspects that measure the construct, the fourth column is the same as third 

column but expressed in terms of percentages, the fifth column represents the overall 

variances that explains the variance of the helpdesk performance and its impact on 

users perceived service quality, please be aware that the variances taken from the 

original eigenvalue are optimized by rotation to explain 100% of the variance of the 

helpdesk performance. The computations show that BZU users‟ perception of 

helpdesk service quality and overall performance is around 54%, this figure must be 

compared to a benchmark set by the helpdesk management to better evaluate the 

anticipated performance of BZU helpdesk.  

It is interesting to notice that, before using the factor analysis technique, the 

difference of the mean of users‟ perceived service quality before and after applying 

the eigenvalue variance effect can be neglected, meaning that the interpretation of 

results won‟t differ much before or after data reduction which also validates the 

results of the analysis. 

It is also interesting to notice that after the factor analysis, the number of 

items for each construct is as follows: reliability 7, responsiveness 5, assurance 3, 

empathy 4, and tangibles 3. The number of items for the tangibles construct is fair, 
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since tangibles has to do with physical facilities and equipment and by looking at the 

characteristics of the academic environment, we find out that with the very tied 

budget and almost standard equipment, we can conclude that 3 items are fair enough 

to measure this construct. Empathy has 4 measuring items, which is also considered 

fair enough, according to the SERVQUAL original structured instrument, 5 items are 

dedicated for measuring this construct, however, this structure is flexible  

The mean of users‟ overall satisfaction level of BZU users is 3.78 on a 7-

point Likert Scale, which is equivalent to 54%, the percentage of BZU users‟ overall 

satisfaction is equivalent to that validated by factor analysis. The analysis of this 

study emphasizes on the existence of a strong relationship between users‟ overall 

satisfaction level and their perceived service quality.  

To examine the relationship between uses‟ perceived service quality and their 

satisfaction level of the SERVPREF instrument, a correlation matrix is generated 

using SPSS software, Table 5-26, shows that, there is a strong relationship between 

users‟ perceived service quality and users satisfaction level, users perceived service 

quality explains 83.3% of the variance in users‟ satisfaction level and the 

significance of the relationship is very high.  

Table 5-26: Correlation Matrix of Users’ Perceived Service Quality and Overall Satisfaction 
Level 

 Variables  Tests  
Perceived 

Service 
Quality 

Overall Satisfaction 
Level 

Perceived Service Quality Pearson Correlation 1 .833(**) 

  Sig. (2-tailed) 
. .000 

Overall Satisfaction Level Pearson Correlation .833(**) 1 

  Sig. (2-tailed) 
.000 . 

**  Correlation is significant at the 0.01 level (2-tailed). 
a  Listwise N=97 
 

The analysis of Table 5-27 also shows that a positive relationship between 

the overall users‟ satisfaction which is the dependent variable and users‟ perceived 
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service quality which is the independent variable; meaning that an increase of the 

independent variable (users‟ perceived service quality) is accompanied with an 

increase in the variance of the dependent variable (users‟ satisfaction) and thus 

explains this variance. Therefore, the first null hypothesis is rejected. The first null 

hypothesis is rejected before the results of factor analysis and after factor analysis.  

Table 5-27: Coefficients of Regression Analysis  

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients T Sig. 

B Std. Error Beta     

1 (Constant) -.367 .296   -1.241 .218 

  Users’ Perceived Service 
quality 

1.090 .074 .833 14.649 .000 

a  Dependent Variable: General Satisfaction Level 

5.2. BZU Helpdesk staff job Satisfaction questionnaire  

Five employees are currently working at BZU helpdesk, one of them, is the 

helpdesk supervisor, who has been working in the computer center for more than 20 

years in different job positions. He started working as a helpdesk supervisor since 

April 2009. Three out of the four technical support agents as well as the helpdesk 

supervisor participated in the helpdesk staff job satisfaction questionnaire that is 

based on the shortened version of the JDI instrument.  

The data was analyzed using Microsoft Excel; the results are shown in Table 

5- 28. The questionnaire measures overall job satisfaction of the following five 

factors: general working conditions with 4 items, pay and promotion potential with 5 

items, work relationships with 3 items, development opportunities with 3 items, and 

work activities with 3 items. In a 5-point Likert scale, the results of the analysis show 

an average of 2.94 (equivalent to 58.8%) of job satisfaction among BZU helpdesk 

staff. This overall result points to a weak satisfaction level among the staff, which is 

by the literature review, influence the service quality in the service delivery process 

and thus results on a bad influence on the helpdesk performance.  
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Unfortunately, as shown in Figure 5-6, almost all measures fall below the 

midpoint of the scale except the work relationship among staff and with the director 

and supervisor, this measure scored a mean of 4.13 which is the highest across all 

measures. Pay and promotion potential scored a mean of 2.40 which is the lowest 

among all.  

Figure 5-6: BZU Helpdesk Staff Job Satisfaction Measures  

 

The job satisfaction questionnaire was accompanied with a short interview 

with couple of staff members who were willing to participate. The helpdesk 

supervisor expressed his depressed feelings when he and other technical support 

agents exert every effort to provide the best quality of service to users but some users 

remain unsatisfied or in some cases express extreme negative attitudes when they 

face the same problem or different one after a while of providing the last technical 

support service, he indicated that, poor users‟ IT experience is one  of the most 

important factors that cause users‟ dissatisfaction and thus influence their emotion 

when requesting service from the helpdesk. He adds that, users poor IT experience is 

the core reason why FCR rate is very low at the helpdesk, the week IT experience 

contributes in giving inaccurate and unclear initial user‟s explanation about the 

nature of the problem, in addition to vague answers to the queries of level 1 support, 

this also contributes in weak interpretation of calls when escalating them among the 

helpdesk staff.  
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The technical support agents didn‟t add much to the feedback of the helpdesk 

supervisor, they assured his statement in a different way, they suggest that a training 

program on general IT related issues be created to enhance users‟ IT knowledge. 

They also added; users are not fully aware of the role of technical support agents, 

many routine tasks that can be performed by the users within minutes are transferred 

to the helpdesk, this behavior adds to the overall load of the agents and extends 

users‟ expectations.  

The helpdesk staff were asked five questions in an interview administered 

before administering the questionnaire, the first question was: do you understand 

what is expected from you in your job? All answers of this question are positive, the 

helpdesk staff don‟t face a difficulty in identifying their duties, but they all agree on 

that users are not fully aware of their duties and responsibilities; this comment is not 

surprising due to the absence of SLA of BZU helpdesk. 

The second question is: do you have the necessary resources to successfully 

complete your job? The helpdesk staff agree that, they are facing difficulties in 

providing quick service in cases where they have to wait for supportive units such as 

the engineering office or the general services department to accomplish a specific 

segment of service necessary to start providing technical support services. They 

indicated that low performance level of supportive units has a negative impact on the 

quality of technical support service provided to end users. They also mentioned the 

problem of lack of the means of transportation across campus, BZU campus has 

lately been undergoing a wide expansion and the helpdesk staff still make on-feet 

trips between buildings which negatively affects users‟ waiting time for resolution. 

The third question of the interview was: do you think that BZU users are 

satisfied with the overall helpdesk performance? Why? Some respondents answered 

„Yes‟ while others preferred to phrase their answer by expecting higher level of 

users‟ satisfaction in comparison to past years. They feel that users are satisfied with 
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the current helpdesk performance because they no longer receive as many complaints 

as they had before. 

Helpdesk staff think that users play a vital role in the success level of the 

helpdesk performance. When they were asked: do you think BZU users contribute to 

the success or failure of the helpdesk? They explained that users‟ IT knowledge and 

experience has a direct impact on their response to the helpdesk, users who have 

adequate IT knowledge better response to the queries of the helpdesk and they 

experience less frustrating emotions when they face a technical support problem.   

The last question of the interview was: are you facing any problems in the 

work environment? They persisted on the problem of lack of users‟ IT experience 

and knowledge, the lack of appropriate mean of transportation in campus, and the 

low performance of supportive units that affect the quality of technical support 

service provided to end users. They also mentioned the lack of development 

opportunities and their need for training on the best customer service practices and 

technical support troubleshooting and certifications in the domain of their expertise.  

In conclusion, we can say that BZU helpdesk staff members are not 

experiencing a high level of job satisfaction, one of level-2 support agents insisted on 

the importance of continuous training for technical support members which is not 

offered in the mean while. The results of users‟ satisfaction questionnaire didn‟t 

indicate a high level of users‟ satisfaction, the same applies for the results of the 

helpdesk staff job satisfaction questionnaire along with the analysis of the staff.  

By examining the results of the users‟ satisfaction and perceived service 

quality with the results of the helpdesk staff job satisfaction, we can say that 

helpdesk staff job satisfaction influence the helpdesk performance and thus affect 

users‟ satisfaction and their perceived service quality. As found in previous section 

of this chapter, users‟ satisfaction level was found to be 54%, and in this section, 

helpdesk staff job satisfaction is measured to be 58.8% which is very close to the 
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value of users‟ satisfaction measured in previous chapter, these results indicate a 

strong reflection of helpdesk staff job satisfaction on their overall performance. 

Therefore, the fifth null hypothesis is rejected and its alternative hypothesis, which 

proposes that helpdesk staff job satisfaction is an indication of helpdesk‟s 

performance, is accepted. In this study, low helpdesk staff job satisfaction indicated a 

low level of helpdesk‟s performance.  

Table 5-28: Data of Helpdesk Staff Job Satisfaction Questionnaire  

Position Supervisor Agent 1 Agent 2 Agent 3 Mean 

GWK-Hours worked each week 5 2 3 3 3.25 

GWK- Flexibility in scheduling  3 3 3 1 2.50 

GWK-Location of work 3 3 4 3 3.25 

GWK-Amount of paid vacation 3 1 2 2 2.00 

     2.75 

PYP-Salary 3 3 3 2 2.75 

PYP-Promotion opportunities 3 1 2 1 1.75 

PYP-Benefits 3 1 2 2 2.00 

PYP-Job security 3 3 3 2 2.75 

PYP-recognition 3 3 3 2 2.75 

     2.40 

WR-with coworkers 3 5 5 4 4.25 

WR-with supervisor  3 4 5 4 4.00 

     4.13 

Dev-utilize your  skills and talents 3 4 4 2 3.25 

Dev-learn new skills 3 3 3 3 3.00 

Dev-training and education 3 2 2 1 2.00 

     2.75 

WA-variety of responsibilities  3 3 3 2 2.75 

WA - independencies  3 3 3 2 2.75 

WA-periodic changes in duties  3 2 3 2 2.50 

     2.67 

 3.12 2.71 3.12 2.24 2.94 

work period at the helpdesk  3 12 10  8.33 
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5.3.  FCR and ART Analysis   

BZU helpdesk is currently using the V-tiger software, which is an open 

source call management system. The helpdesk supervisor and the technical support 

agents log calls into the system to track users‟ requests, track problems and follow up 

on calls, and in general organize the work at the helpdesk. Measuring the helpdesk 

performance based on the proposed model of this study wouldn‟t be possible unless 

the data captured from the call management system is analyzed. A very important 

fact to reveal before starting the discussion of the analysis of the statistics is that, 

helpdesk supervisor and technical support agents don‟t log all calls into the system 

especially those resolved at first contact. Therefore, the data of the call management 

system seem to be fluctuating across different months of the year according to 

number of calls logged immediately into the system.  

Data captured from the call management system is dated back to Aug/2007 

until Jun/2009; per month averages of the number of calls handled and FCR calls are 

computed. Figure 5-7 demonstrate a graphical comparison between the average 

number of overall calls handled per month and the share of FCR calls in overall 

calls.  

Figure 5-7: Average Number of Calls per month and Share of FCR per month for the years 
2007/08/09 

 

137
164 165

0

50

100

150

200

250

2007 2008 2009

Avg Number of 
Calls 

YEAR

FCR / Month

Avg Calls / Month



114 

 

Figure 5-7 shows that FCR is enhancing from year to the next, average FCR 

in 2007 was only 1% while it is 8% in 2008 and 17% in 2009. I suggest neglecting 

the results of FCR rate of the year 2007 due to the fact that, the data of this year was 

collected in 5 months, three of which can be considered as a testing period of the v-

tiger software. It is expected that, during the testing period, only some calls were 

logged into the system for testing purposes which indicates a lack of accuracy. By 

looking at Figure 6-8, which is a graphical demonstration of average resolution time 

of calls per month, we notice high fluctuating results of the year 2007 in comparison 

to 2008 and 2009.  

Figure 5-8: ART per month for the years 2007/08/09 

 

ART is calculated to be 40: 39: 47 Hrs: min: sec., the number of calls 
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within 3 working days are 55 calls which make a percentage of 40% (55/137 = 40%). 
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The acceptable ART should be stated in the SLA of the helpdesk with end 

users. The results of concern in measuring the helpdesk performance is the analysis 

of data captured in 2009 in order to stick with the timeframe of the study, the results 

of 2007 and 2008 were demonstrated for comparison purposes. In general the data 

statistics of the call management system doesn‟t show improvement in ART but a 

noticeable advantage in FCR. Even though FCR rate has doubled in 2009 to reach 

17% opposed to 8% in 2008, yet it hasn‟t reached a satisfactory level. As stated in 

the literature, a technical support helpdesk should have at least 60% rate of FCR 

calls, other sources stated 80% of FCR rates. If we take 60% FCR rate as a minimum 

to benchmark the FCR rate of 2009 

5.4.  Conclusion 

The proposed methodology to measure helpdesk performance in the 

academic environment is implemented on BZU helpdesk. The matrix has the 

adjusted weights of 15%, 35%, 20%, and 35% for ART, FCR, job satisfaction, and 

users‟ satisfaction respectively. As noticed, FCR has the highest weight on the 

matrix and at the same time has the lowest performance score among all; this factor 

highly affects the overall performance which is read to be 52%., this low reading is 

also acquired from other measures; ART is measured to be 40%, helpdesk staff job 

satisfaction is found to be 58.8% while users‟ satisfaction as indicated by perceived 

service quality is 53.91% only. Users‟ satisfaction as the only external measure of 

the matrix with the second heaviest weight is examined closely by factor analysis 

which is a data reduction technique. The items of the SERVPREF instrument were 

grouped into five underlying factors as follows: Empathy with 65.2% score, 

Assurance with 55.14% score, Tangibles with 54.4% score, Responsiveness with 

52.8% score, and Reliability with 47% score. The highest is empathy with 65.2% 

which solely measures the helpdesk performance over the telephone system. The 

scores of the other four measures range around 52%, and none of the scores hit the 

70% level. 
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6. Chapter 6: Benchmarking BZU Model against the Road Map 

Solution Model   

Introduction 

Chapter six presents a road map solution for the helpdesk in the academic 

environment; it serves the purpose of maintaining the helpdesk to function according 

to the best practices of „customer care and support‟. The road map solution is 

connected to performance measurement by that: suggestions that result from 

measuring helpdesk performance are best implemented into a logical model of the 

DFDs of the helpdesk rather than just listing them in a form of instructions and listed 

guidelines.  The second section identifies the features of the electronic helpdesk 

system, the basic tiers of the support service, and modeling of routine functions of 

the helpdesk in interaction with users as an external entity. The model is based on a 

knowledgebase-centric vision.  

The second section of this chapter describes BZU helpdesk model, BZU 

helpdesk functions is modeled by the mean of DFD. Analysis of this information 

indicates bottlenecks in the process. Bottlenecks, or performance issues, can be due 

to any number of reasons such as an ineffective design, a technical architecture issue, 

perhaps a lack of resources or staff education and most importantly commitment 

issues.  

6.1. The Road Map Solution Model 

 General Service Quality Management Model for the Helpdesk  

A service quality management model is developed in this study. The model 

of this study is derived from a total service quality management model developed by 

Chang & Lin (Chang & Lin, 1991) for manufacturing industries; the large model of 

manufacturing industries is simplified to fit with the purpose of this study and the 

characteristics of the academic helpdesk.   The original total service quality 
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management model integrates the pre-service delivery stage, service delivery stage, 

and post-service delivery stage into one single model appropriate for manufacturing 

quality management system. (Chang & Lin, 1991). The Chang & Lin (1991) model 

is based on the Quality Function Deployment QFD, which is an approach that 

demonstrates the effectiveness of quality function deployment in service industries 

as well as product design. The General Service Quality Management Model 

proposed in this section is a revelatory model of the Chang & Lin (1991) model 

demonstrated in their paper titled: Data Flow model of a total Service Quality 

Management System.  

The design of the general service quality management model integrates the 

pre-service delivery stage, service delivery stage and the post-service delivery stage 

into one single model. The design specification is described by means of data flow 

diagrams DFDs. The difference between the revelatory model and the proposed 

general service quality management model is that: the Chang & Lin (1991) total 

service quality management involves four major components, namely the design of 

service quality, deployment of service quality, service delivery and service quality 

evaluation. The first two components of the Chang & Lin (1991) compromise the 

quality function deployment QFD activities which is a technique that had been 

widely accepted in the manufacturing industries which gradually transformed the 

manufacturing industries from being defect-free driven toward being concerned 

about customer satisfaction. (Chang & Lin, 1991).  

A quality of service management model for the Helpdesk service in the 

academic environment can be viewed as an integration of three major components, 

namely the (1) the design of service quality, (2) service delivery, and (3) service 

quality evaluation. The „deployment of service quality‟ component, represented by 

the revelatory model, is eliminated in this model because it is strongly related to the 

manufacturing industries and not the IT service industry. The component is rather 

eliminated and not modified because it is believed that the model is complete without 
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further details as well as to maintain simplicity of the model as long as it fully serves 

its purpose without the need for extra component.   

The design of service quality activities convey the pre-service stage, while 

service delivery activities convey the service delivery stage and service quality 

evaluation form the post-service stage. Design of service quality refers to the 

activities converting users‟ needs, wants, requirements, and expectations into service 

quality performance levels, standards and measures and is usually written in the form 

of a contract between the IT service provider and the users and is called Service 

Level Agreement (SLA).  Figure 6-1 is a visual table of the components of the 

model.  

Design of service quality is composed of two functions: the first is service 

level agreement SLA setting which represents the voice of the users in a policy 

enforcement framework; it should include description of the services as well as 

competitive benchmark measures. The second component is service planning which 

identifies performance procedures and critical modes based on the SLA indicators.  

Performance measures identified in the SLA are used to determine which 

support level (level-1, level-2, or level-3) helps establish desired performance; all 

services, in this stage, are defined in detailed delivery procedures to determine the 

sequence of steps to be followed when a particular request takes place. 

Unfortunately, Birzeit University helpdesk doesn‟t have SLA communicated with 

users. Developing a SLA and communicating it with users is the baseline of my 

proposed model of service quality management as well as it is to many other service 

quality models.  

Service delivery stage takes place into two steps: the first is when the service 

is rendered for the users. It involves two functions: service delivery and assignment 

which corresponds to the operational task of dispatching users‟ calls from the Calls 

queue of the electronic helpdesk system and assigning calls to technical support 
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agents. The second takes place through following instructions and procedures set in 

the first stage to deliver services to users according to standard measures and 

procedures. This function includes monitoring of immediate user feedback. This 

section is believed to have the biggest influence to lead to better users‟ satisfaction. 

The next section of this chapter describes a suggested road map solutions of the 

functions of the helpdesk. It encompasses graphical representations of the data flow 

diagrams for each function through the technical support service delivery stage. 

Service quality evaluation is the post-service delivery component; this stage 

leads back to the service design stage and thus completes the life cycle of the quality 

of service management model. The service evaluation function involves tasks such 

as: processing of customer feedback, internal service analysis which is done by 

capturing service statistics from the electronic call management system, and generate 

the reports on actual service performance. The processing of customer feedback 

takes place at the end of service delivery stage, it is done through contacting the user 

after the service is delivered to make sure that users are satisfied with the rendered 

service in addition to acquire feedback about the service delivery incident.  

Figure 6-1: Context Diagram for Service Quality Management Model  
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Unfortunately, the helpdesk at Birzeit University doesn‟t have a SLA 

communicated to users. Therefore, the current performance of BZU helpdesk staff is 

not based on known measures and standards, and as mentioned before, it will be hard 

for users to determine if the performance of the helpdesk staff is satisfactory because 

every user perceives the rendered service according to his/ her own expectations and 

measures. The rational of adapting to electronic helpdesk, which is also referred to as 

knowledge databases, is relatively simple; a knowledgebase- centric helpdesk 

represents an evolutionary advance from operating within a traditional reactive 

environment to a   proactive environment characterized by its self-learning attribute 

and its IT experienced culture.   

Electronic Helpdesk System Structure  

Features of the helpdesk electronic system  

1. User-friendly web interface for easy access from remote sites.  

2. Audit tracking and history to trace changes to database information and 

identify the staff involved in responding to a specific question  

3. Distributed read and write access to database for support staff  

4. Experience-based learning: storing resolved problems into a knowledgebase 

to become available to all users for future queries.  

5. Provide an intelligent language interface. Options include: natural language 

queries. 

6. Timestamps every process in the system to allow for time calculation factors 

7. Reports development and customization capabilities   

8. Multimedia capabilities: allow for the use of video files, sounds and pictures 

to make complex issues clearer.  
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The suggested design of the electronic helpdesk system is proposed with the 

following requirements in mind:  

1. By default, all incoming calls should first go through level-1 support to 

increase the chances of FCR.  

2. To assist in the routing requests to appropriate support agents, each request 

would be categorized. 

3. Each technical support agent is responsible for requests about his field of 

specialty  

4. If the request could not be resolved by the initial support agent then the 

request could be escalated to more expert support staff or to another support 

staff.  

The design of the helpdesk electronic system is based on a categorization of 

the queries into broad subject areas and a specification of Sub- categories of each 

broad category, the major categories of the system might look like: PC problems, 

software problems, network problems, printing problems, printing problems, and 

other computing device problems. Associated sub-categories need to be identified in 

the system, so that, a technical support agent is effectively assigned to the categories 

of his/her expertise. 

Tiers and support levels  

The design of the helpdesk requires a minimum of three levels of support; at 

the tier level-1, a request will be directed to the helpdesk supervisor over the phone 

in most cases. If the request cannot be resolved at this level, it is escalated to level-2, 

here; the responsibility for requests regarding a particular support category is 

transferred to the technical support agent who is listed to have adequate skills to deal 

with the topic in question. If the request cannot be resolved at the tier level-2, it is 

escalated to the level 3, the final level of support. Here, the responsibility to resolve a 

request resides with a senior employee in the computer center.  
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 The proposed model of this study is a knowledgebase-centric model, level-

ZERO support is an essential tier of support because it allows the helpdesk to operate 

as a knowledgebase-centric service provider. Thus, the proposed model is based on a 

minimum of four levels of support. The knowledgebase-centric suggestion is based 

on the foundation of a dedicated knowledgebase management system where users 

can browse it easily to seek solutions for their technical support related queries.  

The knowledgebase is intended to transform the culture of Birzeit University 

into self-learning community. Upon the adaptation of a knowledgebase-centric 

helpdesk system, users will unconsciously start the technical support process by self-

searching of solutions in the knowledge base, if the solution is not found or not 

successful, then the user will turn to level-1 support agent who in his turn will also 

search the knowledgebase for solutions if he/she doesn‟t have them already.  

When level-1 support agent doesn‟t find a solution in the knowledgebase or 

can‟t solve the problem;  the call is escalated to level-2 technical support agent who 

also searches the knowledge base for solution. If the solution is not found then he/she 

will seek other sources of help such as: other level-2 support agents (in this case the 

call will be bounced to the level-2 agent who knows the solution), the internet, 

venders and technical support forums, and at last seek the help of level-3 senior 

agent.  

The repetitive attempts of level-1 and level-2 support agents to search the 

knowledgebase are necessary to know whether an up-to-date solution exists for the 

problem, and if not, to post a solution for the incident. It is also important to guide 

the user to the keywords used in searching for the solution of his/her problem, so 

that, he/she can do it without returning to the helpdesk. Figure 6-2, shows the 

lifecycle of technical support request.  
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Figure 6-2: The Life Cycle of the Technical Support Request 
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The electronic helpdesk system interface: forms, fields and requests  

The performance of services cannot be counted, measured, or inventoried to 

ensure quality of service delivery; rather the satisfaction and dissatisfaction incidents 

can be counted through the electronic helpdesk system. Furthermore, the 

performance of services often differs among helpdesk agents, users, and from day-to-

day, therefore, service quality should be examined through a period of time and not 

per day activities.  

This section represents a proposed helpdesk electronic system that contains 

the minimum required features necessary to reach excellence in performance. A few 

key concepts are required to generally describe the interface of a helpdesk system, 

these are forms, fields and requests. Forms collect information. Each application 

consists of at least one, but typically a number of forms. Each form consists of a 

number of various types of fields. Fields collect several types of information. Menus 

can be attached to fields to assist users in choosing values for a field or to restrict the 
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data that is entered. Initially each new form begins as a template consisting of a 

number of core fields such as Request ID and Status and extra fields may be added.  

The helpdesk primary form may have one or more supporting sub-forms. One 

of the supporting sub-forms records information about the user by entering his/her 

employee ID, the sub-form prompts information about the user such as: name, 

location, email, etc. which is retrieved from a form that is used by the HR to store 

such information. Another supporting form records a list of the technical support 

main and sub-categories and who is responsible for responding to these requests at 

various levels of support. One more sub-form records the work done by the technical 

support agent, and another to record solution of the problem to be later submitted to 

the helpdesk supervisor for review before being posted into the knowledgebase. Data 

from the supporting forms interact with requests in the primary form via the use of 

workflow. The coming pages explain the functionality of the sub-forms in detail.  

In the proposed electronic helpdesk system shown in Figure 6-3, the primary 

form consists of six sections namely: Header, User Information, Category and 

Assignment, Request Description, Work Done, and Solution sub-from. The User 

Information sub-from consists of fields that define the identity of the user, location, 

and contact information. The Header identifies the login name of the helpdesk staff, 

Request ID which is a unique integer, request Created Date, Priority and Status field 

which is a selection field, the Priority and Status fields are set by the agent who, 

upon analyzing the call, sets the priority of the request and the current status of the 

request. The Status field is changed throughout the lifecycle of the request; it is also 

modified by different staff members according to the agent who is handling the 

request.   

The Category and Assignment section has a Category field, Sub-Category 

field, in addition to assignee field, the assignee field is a drop down list which lists 

available agents, it is updated upon the chosen category and subcategory of the 
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request. Assigned Date field is a system-field that timestamps the request. One 

important field in this section is the Scheduled Service field; this field is usually set 

by the assignee upon coordination with the user in order to manage an appropriate 

time to provide the service. Once the call is assigned to an agent, a notification alert 

appears on the „Request Queue‟ of the agent view, the agent opens the request and 

contacts the user to schedule an appointment to provide the service, the agent enters 

the scheduled time in the „Service Scheduled at‟ field. This pre-service mechanism 

assures efficiency and reliability of providing technical support service to users.  

The agent enters the call information into two steps, first, he/she enters data 

in the „one line summary field‟ and next he/she further explains the nature of the call 

in the „Details‟ field, the Details field is important for writing specific notes or when 

the One Line Summary field doesn‟t explain much about the problem in hand. This 

sub-form is used by the support staff or the supervisor to work on or update the 

request after it has been created, but it is usually filled one time when the request is 

received. Modifications in this field usually take place if the technical support agent 

discovers inconsistency between the initial diagnostic made upon the requester‟s 

input and the real troubleshooting of the problem. The system also allows for relating 

multiple requests of the same problem, for example, if the user‟s problem requires 

performing two tasks, the agent need to login to the system two requests, where 

he/she can relate one to the other by entering the request ID in the „Related to 

Request‟ field. 

Submitting a request into the system is achieved by filling in all the required 

fields and any optional fields and finally hitting the submit button. Once the form has 

been successfully submitted into the system it becomes a request and creates a 

„Request Report‟ which is stored in the database, the status of the request is set to 

Pending until the request is viewed after assignment to the technical support agent. It 

is important to mention that, users has different level of permission in the primary 

form than that for the helpdesk staff, the sub-forms of the user view are all read only.   
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The interface also shows „Work done‟ which is a diary field, this field is used 

to list the steps of the work done to resolve the problem. In case of first contact 

resolution, the helpdesk supervisor assigns the call to his/her own, and submit the 

request upon filling all mandatory fields, after resolution, the supervisor fills the 

Work Done field and hits the Save button, and then changes the Status field to FCR. 

The Work Done field is modified by the assignee of the request upon each technical 

support visit, if multiple visits are needed, once the agent starts the resolution 

process, the status of the request is changed to In-progress.  

Recording new information in the request report is automatically updated on 

the user‟s form view. Every time a service is rendered, the technical support agent 

enters new information into „Work Done‟ field and the last modified date is 

automatically updated. The agent form view allows for „Save‟ and „New Entry‟ 

options in the „Work Done‟ sub-form,  it also allows for viewing the historical work 

done by the current assignee and previously assigned agents. Figure 4-3 is an image 

of the proposed interface for the helpdesk electronic system. 

Each request has a unique identifier, the “Request ID” field, an integer-type 

field which value increments with each new request entered into the system. 

Escalating a request to another technical support agent will be reflected on the 

„Request Report‟ and thus on the „Request Queue‟, the status of the request is 

reflected on the request queue as well. When the technical support agent determines 

that the problem is resolved, he/she changes the request status to Resolved.  

At the service evaluation stage, the helpdesk supervisor often checks the 

resolved requests on the Request Queue and proves read the solutions to make any 

needed changes before he/she posts them into the knowledgebase. In some cases the 

helpdesk supervisor re-frames the solution in comprehensive steps extracted from the 

Work Done field which is filled by the technical support agent. After submitting the 

solution to the knowledgebase, the supervisor contacts the user to make sure he/she 



127 

 

is satisfied with the service provided in order to set the request status to Closed, 

consequently, it will be removed from the Request Queue.  

Figure 6-3: Main Form of the Electronic Helpdesk System 
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Only new problems require solution writing from scratch, solutions of 

previously occurred problems are already posted and may only need few 

modifications. The solution sub-from, also allows for searching the knowledgebase, 

the agent can search possible solutions by entering problem keywords in the Solution 

Summary field in order to browse available step-by-step instructions to solve the 

problem. 
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To describe the main functions of the helpdesk electronic system which 

involve interaction with users, a model of the helpdesk system is designed by the tool 

of data flow diagrams DFDs. Figure 6-4 shows a context diagram of the helpdesk 

system. The complete DFD model is explained in the next section.  

Figure 6-4: Context Diagram of the Helpdesk System Model 
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The helpdesk in Detail: Workflow and DFDs 

The use of workflow changes the static database requests into a flexible 

tracking system. Workflow can be thought of as a set of rules which when applied to 

the data are used to manipulate that data to store some information to achieve some 

goal. A DFD model of the helpdesk system is designed to be illustrated parallel with 

the typical features of the electronic helpdesk system.  
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The helpdesk DFDs gather between the view of knowledgebase-centric 

design and user-centric one. The model consists of ten functions that deal with one 

external entity throughout the design, who is the BZU User. At the same time, the 

proposed level-zero support, made possible by the knowledgebase, is defined 

through logical inter-connection between the functions, as such, first contact 

resolution, through searching the knowledgebase, is the first resolution option once a 

call is received to the helpdesk in order to deliver timely service to users without the 

need to transfer the request to level-2 support agents or level-3 support.  

Few keywords need to be defined before starting to decompose the system 

into iterative process. A Call is the raw data received by users when contacting the 

helpdesk, once the helpdesk agent decides that the call is helpdesk related, he/she 

creates a Request Report, call information is logged into the Request Report before 

submitting a request. A Request Report is the most vital data store in the model; 

almost all processes are connected in a way or another to the Request Report to 

capture information or to submit information into it. The Request Report and main 

functions of the model can be best described by the primary form illustrated in 

Figures 6- 5 A and B which is level-0 DFD of the helpdesk system. A note to 

emphasis before proceeding, and as described in the helpdesk lifecycle, the baseline 

assumption of this model is that the user first search the knowledgebase for solution 

to perform technical support self-service, if the self-service attempt is not successful,  

then contacting the helpdesk is justified. 

Status field of the primary form. This filed must go through a number of 

states to complete the request. Changes in the state or value of this field are 

important triggers of workflow. Each change of state of the status field is time 

stamped allowing performance metrics to be calculated. For example, average 

resolution time is calculated as the time period between request created time and 

request closed time, while FCR is calculated by counting up the number of requests 
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resolved within FCR, this status option is efficient especially when the FCR incident 

takes longer than 10 minutes.  

Figure 6-5A: level-0 Diagram of the helpdesk System  
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Note: processes in Figure 4-5A are performed by the helpdesk supervisor.  
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An important feature in the design of the electronic helpdesk system is the  

Figure 6-5B: level-0 Diagram of the helpdesk System  
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There are six states that a request must pass through. Initially a New request 

is Pending to the relevant support agent. Once the technical support agent is working 

on the request, the status changes to Work in Progress, at this stage the request may 

be reassigned to different individuals to work on until the support staff believes that 

the request has been successfully Resolved, the helpdesk supervisor, who is the 

level-1 support agent, may resolve the issue immediately with the user over the 

phone, in this case the status of the call is set to FCR. If the requestor is not satisfied 

with the solution he/she may request to Re-open the request or if they are satisfied 
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with the answer, the helpdesk supervisor may set the request to the Closed state. If 

no further action is taken by the technical support agent within two days or one week 

(whatever agreed on) of the request being assigned to him/her, a notification message 

is sent out to the helpdesk supervisor to take appropriate decision of providing 

service or reassigning it over to another agent.  

Further Explanations of the iterative processes of the functions of the 

helpdesk model follows:  

1.0 Receive Call  

 
Figure 6-6: DFD of Function 1.0- Receive Call 
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Users usually reach the helpdesk through multiple contact methods. The most 

common methods are: telephone system, email system, and the electronic helpdesk 

system. Emailing the problem or filling in a form through the electronic system will 

also lead to calling the user whether needed information is available or not. As a 

quality added-value practice, the user would feel the individualized care from the 

helpdesk when he/she receives a call to confirm the request; this practice is expected 

to boost the empathy construct of user satisfaction.  

2.0 Determine Call Direction 

As the helpdesk supervisor receives a call, he/she analyzes the information in mind, 

if he/she finds out that the category of the call is out of the responsibilities of the 

helpdesk, such as calling for a Ritaj problem or non IT related category, then the 

agent transfers the call to the appropriate channel. Then, the next function is 



133 

 

undertaken, which is Determine If First Call. Please refer to Figure 6-7 for a DFD of 

function 2.0 of the system.  

Figure 6-7: DFD Function 2.0 – Determine Call Direction 
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3.0 Determine if First Call  

The traditional way of performing this function is that the helpdesk supervisor asks 

the user if it‟s the first time to contact the helpdesk for such a problem, however, 

he/she is better reduce the number of inquiries by searching the Request Queue for a 

corresponding request, it is thought to be very comforting for many users when the 

helpdesk supervisor informs them that he/she is currently viewing the request on the 

system, this can be understood as an indication of personal care for users which 

emphasize empathy. It also brightens users‟ perception of the reliability of the 

helpdesk. 

Figure 6-8: DFD of Function 3.0 –Determine If First Call 
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4.0 Create Request Report 

 
Figure 6-9: DFD of Function 4.0- Create Request Report  
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IF the call is a first time call, the call information acquired from the user is used to 

create a Request Report. First, the helpdesk supervisor analysis the call information 

to determine if multiple requests are necessary, then, he/she generates a Request 

Report to fill out information to create the request. The Request Report is modeled as 

a data store. Figure 6-9 demonstrates this function.  

5.0 Determine Request Status  

If the user‟s call is not a first time call, then the helpdesk agent needs to provide the 

user with more information about the call in order to comfort the user that his/her 

call is reaching a progressive status. This function can be considered as a read only 

information function, the agent reads to the user the status of the request, he/she can 

also read the Work Done on the issue up to the time of the user‟s call. If the user 
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recognizes a progress in the call, then he/ she will feel more comfortable and wait for 

the time scheduled to provide service. Figure 6-10 shows the DFD of this function.  

Figure 6-10: DFD of Function 5.0- Determine Request Status   
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6.0 Record New Information  

Upon creating the Request Report, the helpdesk supervisor records new information 

into the „Details‟ field. The details field is the first information viewed by technical 

support agents, therefore, it is better be well defined and be written in neat language. 

Only familiar abbreviations among the helpdesk staff should be used to avoid 

ambiguity.  

Figure 6-11: DFD of Function 6.0-Record New Information 
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Figure 6-11 shows the DFD model of function 6.0 of the system. The 

function allows for the user to provide New Request Related Information in later 
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time, the system allows for a data flow entry from the user to be recorded into the 

Request Report.  

7.0 Search Solution  

The helpdesk supervisor should search the knowledgebase in order to seek 

immediate solution to the user. Even though, on the basis of this model, it is assumed 

that users had previously searched the knowledgebase before contacting the 

helpdesk, the helpdesk supervisor needs to search the knowledgebase once again in 

order to make sure that no solution is available, the helpdesk supervisor‟s search 

results may be more accurate because of his/her advanced skills that are sharpened 

by experience built with different incidents, the narrowed keywords in the search 

engine is one key determinate of the success of the search process. This practice 

validates the user‟s search results, which is one of the most important quality 

assurance practices. 

Figure 6-12: DFD of Function 7.0- Search Solution 
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At any case, the helpdesk supervisor or the support agent who receives the call 

should always return to level-zero support and advise users to do so, if the solution is 

found in the knowledgebase, the helpdesk supervisor should encourage the user to 

follow the instructions available on the knowledge base, or he/she may go through 

the solution with the user over the phone to achieve a FCR, if the user requires 

professional help on site, then, the supervisor transfers the request to technical 

support agent to provide service to the user on site. Figure 6-12 shows the DFD 

model of function 7.0 of the system.  
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8.0 Transfer Request  

This function deals with incoming data according to its nature, incoming Request 

Information from Search Solution and Close Request starts processing in the Assign 

Agent process while Open Request Information that comes from Determine Request 

Status starts processing in the Check Last Modified Date. If last modified date 

exceeds the maximum timed allowed for the call to reside pending in the agent Calls 

Queue (as stated in the SLA), then the helpdesk supervisor needs to take appropriate 

actions to alert assignee to schedule time to provide service or to decide to reassign 

the call to a different technical support agent. Figure 6-13 is a graphical 

demonstration of function 8.0. 

Figure 6-13: DFD of Function 8.0- Transfer Request  
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Note: 8.1 is performed by the helpdesk supervisor, 8.2 & 8.3 are performed by the 

electronic system, 8.4 is performed by both the supervisor and the assignee.  

In case of dealing with reassigned request, the helpdesk supervisor contacts the 

technical support agent assigned for the opened request, upon the available 

information, the helpdesk supervisor negotiates the willingness of the technical 

support agent to provide the service. If the helpdesk decides to re-assign the call to 
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different agent the data flow moves to the Assign Agent function, if the support 

agent ensures that he/she is willing to provide the service then the data flow 

continues to the Provide Service function. Figure 6-14 is a DFD model of function 

8.4- Decide to Re-assign Request. 

Figure 6-14: DFD of Function 8.4- Decide to Re-assign Request   
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Note: 8.4.1: the supervisor contacts the assigned agent, while, 8.4.2: the assignee 

decides to whether to complete the request by proceeding to „Provide Service‟ 

function, or if not, the request is re-assigned again through the „Assign Agent‟ 

function.  

The first process of Assign Agent function, which is shown in Figure 6- 15, is 

checking the category of the problem in hand, as discussed before; the agents are 

listed in groups according to their expertise in the categories and sub-categories of 

the problems.  

Figure 6-15: DFD of Function 8.1-Assign Agent 
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The request may be reassigned to level-3 support agent, but it must be resolved at 

this level.  

9.0 Provide Service  

This function represents the service delivery stage of the General Service Quality 

Management Model proposed on previous section and previously illustrated in 

Figure 6-16. When the request is assigned to a technical support agent, a notification 

is fired to alert the agent.  

Figure 6-16: DFD of Function 9.0- Provide Service  
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The agent needs to schedule an appointment with the user to provide resolution of 

the problem. DFD of this function is shown in Figure 6-16. The agent enters the date 

and time of the appointment when it is set with the user. The system fires an alert 15 

minutes before the appointment is up, in order to remind the agent and to allow for 

enough time to reschedule the appointment if an emergency occurs.  

Every time an agent provides service, he/she must record the provided service in the 

Work Done field of the primary form of the helpdesk system. The same applies on 

scheduling service appointments, the user need to communication the planned 

service appointments with the user so that they can set appointments or make 
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arrangements to provide the service in appropriate time. Figure 6-17 shows function 

9.7 - Determine if more work is needed -. If no more work is scheduled, and the 

agent believes that the problem is completely resolved, then he/she changes the 

status of the request to resolved, if the problem is a first time problem, the agent 

records the solution to be sent for the review of the helpdesk supervisor to eventually 

be posted into the knowledgebase.  

Figure 6-17: DFD of Function 9.7- Determine if More Work is Needed  
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10.0 Close Request  

When the technical support agent provides support service to the user, and believes 

that the problem is completely resolved, he/she submits the solution for the review of 

the helpdesk supervisor, within the Closing Request function, the solution of the 

problem is the first data flow that comes into the Review Solution process, after 

review and approval of the helpdesk supervisor, the solution is posted into the 

knowledgebase. 

Then, as a satisfaction and quality assurance check, the helpdesk supervisor 

calls the user to make sure that the problem is completely resolved and the user is 

satisfied with the resolution of the problem. The supervisor may also capture 

feedback from users in this stage, upon the users feedback, the helpdesk supervisor 

may switch the status of the request from resolved to closed, or may reopen the 

request and assign it to another technical support agent if the user indicates that the 

problem still exists. Figure 6-18 shows the DFD associated with this function. This 
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function represents the Service Evaluation stage of the General Service Quality 

Management Model illustrated previously. 

Figure 6-18: DFD of Function 10.0- Close Request   
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The knowledgebase  

The knowledgebase represents a self-help database. Its purpose is to provide 

a accessible repository of solutions to common requests. The knowledgebase is the 

first stage in the user support model. If a user needs technical support help, he/she 

should search the knowledgebase to find solution to the problem in question. Only if 

users cannot find solutions to their technical support problems, they are encouraged 

to request technical support service from level-1 support hoping for FCR, if FCR is 

not possible, the request is assigned to level-2 support agent to be resolved on site. 

When level-2 support agent performs appropriate solution, he/she logs the solution 

into the knowledgebase, which will be viewed by the helpdesk supervisor for further 

technical and language assurance before it get posted to all users.  
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Entries in the knowledgebase are derived from existing helpdesk requests. 

Solutions are a subset of all helpdesk requests. For each helpdesk request, the 

technical support agent has the option to recommend the solution, to be later 

reviewed by the helpdesk supervisor. If accepted by the helpdesk supervisor, a 

knowledgebase entry is created comprised of: the category and sub-category, One-

line summary, Details, Solution Summary and Solution Details fields. Users can 

search the knowledgebase by selecting a sub-category and/or by entering keywords 

in a search form view.  

The words of the one-line summary serve as search keywords that help 

browse solutions, while the Details field, diagnoses the technical support problem, 

and the Solution Summary field and Solution Details illustrate the resolution 

methodology in step-by-step format.  

6.2. BZU Helpdesk Model 

BZU Helpdesk Call Management System 

BZU helpdesk started using a call management system in 2007, before that, 

the helpdesk used to record calls manually on a paper-ticket that is transferred 

randomly to the technical support staff, if the paper-ticket is lost then a new one is 

issued and no tracking number is identified. In Aug 2007, BZU helpdesk started 

using the V-tiger software which is an open source package specialized in helpdesk 

activities. Unfortunately, BZU helpdesk is not using all features of the V-tiger 

software. This section explains the workflow of functions of BZU helpdesk and aims 

to model the main functions of BZU helpdesk through the mean of Data Flow 

Diagram DFDs. 

Access to the V-tiger software is granted to the helpdesk supervisor, the 

technical support agents, level-3 support personnel, in addition to the computer 

center director and the information officer at Birzeit University. There is an 

electronic system through RITAJ - Birzeit University‟s administrative and academic 



143 

 

portal - where users can submit technical support requests, but it is not widely used 

by users, in addition, it is not completely developed to efficiently handle functions at 

the side of the helpdesk. BZU users prefer to contact the helpdesk through the 

telephone system. Birzeit University‟s telephone system is not supported with a 

voice mail inbox, where users can leave messages to the helpdesk supervisor when 

he/she can‟t pick up the phone or when the line is busy. In addition, requests that are 

sent by email are not handled as quickly as if they had been reported over the phone. 

Users usually express frustration due to the difficulty of contacting the helpdesk.  

The use of the V-tiger software aims to organize the workflow at BZU 

helpdesk in order to reach users‟ satisfaction. The next sections describe the structure 

of BZU helpdesk electronic system and illustrate the main functions by modeling 

them through the mean of DFDs.  

Tiers and Support Levels  

BZU helpdesk has three levels of support; at tier level-1, the helpdesk 

supervisor receives the call, if the call cannot be resolved at this level, it is escalated 

to level-2, in this level, the responsibility for providing service is transferred to one 

of the technical support agents. The specialty of technical support agents at BZU 

helpdesk are not defined into categories, only one agent is specialized in printers and 

network troubleshooting; he also provides other technical support services in 

addition to his specialty in supporting printers and network issues. If the request 

cannot be resolved at the tier level-2, it is escalated to level-3, the final level of 

support. In this level, the responsibility to resolve a request resides with a senior 

employee in the computer center.  

BZU helpdesk operates with one helpdesk supervisor in level-1 support, 

while four other technical support agents form level-2 support, and 3 senior 

employees form level-3 support. BZU users usually contact the helpdesk supervisor 

to report their technical support problems, but not necessary, some users report their 
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problems immediately to level-2 support agents when they pick up the phone instead 

of the helpdesk supervisor or when they come by them across a hall or corridor. 

There is no harm in providing support to users immediately if they come by the 

technical support agent while providing service to a neighboring employee, the issue 

here, is that, the technical support agent doesn‟t document the call, technical support 

agents rarely log calls into the electronic system, they usually count on the 

supervisor to do so, who, in some cases, has no idea of the extra calls done by the 

technical support agent. Moreover, the supervisor himself, stated that he doesn‟t log 

all calls into the system especially those resolved at first contact over the phone. If 

the problem is not resolved over the phone, the helpdesk supervisor logs a ticket into 

the V-tiger software. Each ticket has a unique ID and a field for choosing one of the 

categories available on the pre-defined drop down list. Users‟ information such as 

name and location are all logged into one field. As mentioned before, technical 

support agents‟ specialties are not defined according to problems‟ categories, 

therefore, category-agent relationship is not present in BZU helpdesk system.  

When the ticket is created, the supervisor first assign the ticket to an 

anonymous user called “Support Group” meaning that the ticket is not assigned yet 

to any agent. Agents are given the privilege to select the ticket of their interest. The 

supervisor checks the ticket queue multiple times daily to make sure that all tickets 

are assigned to an agent, sometimes negotiations with technical support agents are 

necessary to accept the assignment of some tickets. When the technical support agent 

accepts the assignment of the ticket, he provides the service in one visit or through 

multiple visits. When he feels that the problem is resolved he closes the ticket, 

consequently, the ticket disappears from the active ticket queue.  
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Figure 6-19: BZU Helpdesk Lifecycle 
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There are multiple channels of contact in the lifecycle of BZU helpdesk; 

BZU users can make the first contact to report a problem through either the helpdesk 

supervisor or the technical support agent. The second channel of contact happens 

when handling critical problems; critical problems that cannot be resolved at level-1 

or level-2 support can be immediately transferred to level-3 senior personnel from 

either the supervisor of any of the technical support agents. Sometimes, the helpdesk 

staff ask the user to immediately call one of the senior staff at the computer center 

regarding some administrative issues like: exceptional request to expand the size of 

the email account, expand the size of a network drive, or other administrative related 

issues, such communication channel is very rare and is not represented in Figure 3-1 

which is an illustration of BZU helpdesk lifecycle. 

The electronic helpdesk system interface: forms, fields and trouble tickets  

The primary form of the V-tiger software is presented in Figure 3-2. The 

primary form, which allows for creating a new trouble ticket, consists of three main 

sections or so called sub-forms, namely: Ticket information, Custom information, 

and Description information. The first sub-form, which is Ticket information, 

contains fields to enter the following data: assignee, category, priority, and status. 

The second sub-form, which is custom information contains only one field which is 
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location, this field is used not only to enter the location of the problem but also user‟s 

information like the name and email or phone number for contact. The third sub-

form, which is Description information, is used to enter the description of the 

problem according to users‟ feedback.  

Helpdesk agents rarely log solutions into the system. The solution field is not 

part of the primary form and it is not connected to a knowledgebase, but at the same 

time, it is empowered with a search engine allows for browsing solutions. 

Unfortunately, even though this feature is available on the V-tiger software, it is not 

used by BZU helpdesk. Each ticket has a unique identifier, the “ID” field, an integer-

type field which value increments with each new trouble ticket entered into the 

system. The tickets are also viewed on a queue showing their assignee and their 

status. BZU helpdesk activates four statuses of V-tiger software which are: open, 

waiting for response, in progress, and closed.  

Figure 6-20: Main Form of V-tiger Call Management System Used at Birzeit University 

 

To explain the main functions of BZU helpdesk system, a logical model is 

created by the mean of Data Flow Diagrams DFDs. Figure 6-21 shows a context 

diagram of BZU helpdesk system.  
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Figure 6-21: Context Diagram of BZU Helpdesk System  
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Existing Workflows of BZU Helpdesk system  

Existing functions of BZU helpdesk are modeled logically by the mean of 

Data Flow Diagrams DFDs. Modeling is achieved upon conducting several 

observation sessions, capturing answers to workflow-related issues, and examining 

the V-tiger call management software. 

Few keywords need to be defined before starting to decompose the system 

into iterative processes. A Call is the raw data received by users when contacting the 

helpdesk, once the helpdesk agent decides that the call is helpdesk-related, he creates 

a ticket, and call information is logged into the ticket before submitting it. The Ticket 

can be best described by the primary form of the V-tiger software that is illustrated 

previously. BZU helpdesk system encompasses eight functions, namely: 1.0 – 

receive call, 2.0- Determine Call Direction, 3.0- Determine if First Call, 4.0- Create 

Ticket, 5.0 – Determine Ticket Status, 6.0- Transfer Ticket, 7.0 – Provide Service, 

8.0 – Close Ticket. Figure 6-22 shows level-0 data flow diagram of the helpdesk 

system. 
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Figure 6-22: Level- 0 Diagram of BZU Helpdesk System  
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Note: processes of functions 6, 7, and 8 are performed by the helpdesk agents, while 

processes of functions 1,2,3,4, and 5 are performed by the helpdesk supervisor 

An important feature of the V-tiger software is the „Status‟ field in the 

primary form. This field must go through a number of states to complete the ticket. 

Changes in the state or value of this field are important triggers of the workflow. 

„Open‟ and „Closed‟ states of the status field are time stamped. Average resolution 

time is calculated as the time period between ticket created time and ticket closed 
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time, but not internally through the system. In addition, FCR is calculated by 

counting up the number of tickets resolved within 10 minutes or less, there is no 

option in the status field for FCR. 

In the initial process of creating a ticket, the status is set to open, and it is 

assigned to „Support Group‟. Available technical support agents select the tickets 

they are willing to handle, then, the ticket is assigned to a support agent instead of 

anonymous „Support Group‟, the status of the ticket is changed from „Waiting for 

response‟ to „In progress‟ status; the agent changes the status to „In Progress‟ when 

he starts working on solving the problem, finally, when the agent determines that the 

problem is completely resolved, he changes the status of the ticket to „Closed‟.  

Closing the ticket, consequently, removes it from the open ticket queue. No 

further follow up is performed after the call is closed. The helpdesk doesn‟t schedule 

service appointments before providing the service, Sometimes, agents don‟t find 

users in their offices when they come to provide the technical support service, which 

in some cases, leads to making multiple visits before providing service to users, at 

the same time, users may not be aware of previous visits made while they were 

absent which causes users to think that the helpdesk is ignoring their requests and 

leads to dissatisfaction.   

Reassigning a ticket at BZU helpdesk is performed as follows: when the 

technical support agent determines to reassign the request, he changes the status of 

the request to „waiting for response‟ so that other agents can select the call and work 

on it, the agent usually informs the helpdesk supervisor of his desire to leave out the 

ticket, so that, the supervisor can negotiate assigning the ticket to other agents as 

soon as possible. Further description of the iterative processes of the main functions 

of BZU helpdesk system is explained in detail in the coming pages, functions 

explained in this model are those user-centric functions which are performed in 

routine manner:  
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1.0 Receive Call  

The helpdesk supervisor, who is level-1 support agent, should be the default channel 

to receive technical support calls. As mentioned before, level-2 support agents may 

receive users‟ calls in some occasions. Figure 6-23 is a graphical representation of 

Function1.0.  

Figure 6-23: DFD of Function 1.0- Receive Call 
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Users usually reach BZU helpdesk through multiple contact methods. Available 

methods are: telephone system, email system, and through Ritaj system which is 

rarely used. Emailing the problem or filling in a form through RITAJ system doesn‟t 

necessary lead to contacting the user over the phone; over the phone communication 

happens only when the user calls the helpdesk and request service, when the user 

sends his/her request in any method rather than the telephone, the helpdesk 

supervisor logs a trouble ticket into the V-tiger system without returning to the user 

and waits for an agent to handle it. If the user doesn‟t provide adequate information 

about the nature of the call, the helpdesk supervisor skips the corresponding field and 

logs the call into the system as is.  

2.0  Determine Call Direction 

As the helpdesk agent receives a call, he analyzes the information, if he finds out that 

the category of the call is out of the responsibilities of the helpdesk, such as calling 

for a Ritaj problem or other non IT-related category, then, the supervisor transfers 
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the call to the appropriate channel. Then, the next function which is to determine if 

call is a first time call is undertaken. Figure 6-24 shows a DFD of function 2.0 of the 

system.  

Figure 6-24: DFD Function 2.0 – Determine Call Direction 
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3.0  Determine if First Call  

Now the helpdesk supervisor asks the user if it‟s the first time to contact the helpdesk 

for such a problem, in some cases secretaries call the helpdesk to follow up on calls 

of other employees or faculty members and they don‟t have precise information of 

whether the call had been recorded, Figure 6-25 represents a DFD of function 3.0 of 

the system. 

Figure 6-25: DFD of Function 3.0 –Determine If First Call 

Helpdesk

Call Info.

Determine

Call

Direction

3.1

Capture and 

Analyze 

information 

Ticket Queue

Helpdesk

Ticket

Info.

3.2

Validate Ticket

Search

Result

First 

Call Info.

Previous 

Call Info.

Create Ticket

Determine 

Ticket 

Status

USER

Feedback on First Call

Inquiry if First Call

 



152 

 

When the helpdesk supervisor exchanges the call information viewed on the ticket 

queue with the caller, he validates if the call is the same as the ticket listed on the 

ticket queue, or if not, the helpdesk supervisor goes on to login a ticket into the 

system. In many cases the supervisor aims to ask the user if it is the first time he/she 

calls for this matter and counts solely on the feedback provided by the caller, he uses 

the ticket queue in case the user is not sure whether the call is a first time call or not. 

4.0 Create Ticket 

IF the call is a first time call, the information acquired from the user is used to create 

a trouble ticket into the V-tiger system. Before logging the call into the system, the 

helpdesk supervisor tries to solve the problem at first contact. Due to this practice the 

helpdesk supervisor may not log all calls solved as FCR into the system. Figure 6-26 

demonstrates the flow of this function. 

Figure 6-26: DFD of Function 4.0- Create Ticket 
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A ticket is created by: entering user‟s information in the location field, setting a 

category of the problem, specifying a priority level and entering the problem 

description into the „Description‟ field, and eventually hitting the „Save‟ button; 

these activities take place in the primary form. 
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5.0 Determine Ticket Status  

If the user‟s call is not a first time call, then the helpdesk agent informs the user with 

the information available on the ticket of concern. This function is considered a read 

only function; the agent reads to the user the status of the ticket, and upon the user‟s 

call, the helpdesk supervisor informs the assigned agent of the user‟s call in order to 

remind him to start resolving the problem. Figure 6-27 shows the DFD of this 

function.  

Figure 6-27: DFD of Function 5.0- Determine Ticket Status   
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6.0 Assign Ticket  

This function receives incoming data flows from „Create Ticket‟, the ticket is 

assigned only once at BZU helpdesk, technical support agents have the privilege to 

select the ticket of their interest.  

Figure 6-28: DFD of Function 6.0- Assign Ticket  

Create 

Ticket

Provide

Service
Ticket Info.

6.1

Select Ticket

6.2

Make 

Assignment on 

V-tiger

Ticket

Info.

Assigned

Ticket

Assignment

Info.

Ticket Queue Assignment

Ticket

Ticket

Info.

 



154 

 

When the supervisor logs a ticket into the system, the ticket appears on the Ticket 

Queue with an „Open‟ status until one of the agents choose to handle the problem. 

Once the ticket is assigned to an agent, the status of the ticket is changed to In-

progress. The agents make sure that they choose a ticket they are capable of 

handling, they rarely negotiate with other agents the possibility of helping to solve a 

problem, even when they help each other in solving a problem, the assignee of the 

ticket stays the same. The Ticket is assigned only once even in case assistant is 

needed from other agents to solve the problem. Figure 6-28 is a graphical 

demonstration of function 6.0. 

An issue to discuss here is if a ticket is left in the Queue without assignment, in this 

case, the supervisor negotiate with the agents the possibility of assigning the ticket to 

one of them, sometimes the ticket stays pending in the Queue for long until the user 

calls the helpdesk to complain of long waiting time.  

7.0 Provide Service  

When the technical support agent selects a ticket to handle, the agent views the ticket 

information and determines its order within his open ticket queue, if any open tickets 

exist. The agent goes immediately to the location of the problem in order to provide 

the service, technical support service may be offered in many visits until the agent 

determines that the problem is resolved. Figure 6-29 illustrates function 7.0 of BZU 

helpdesk workflow. 

An issue to discuss here is if the agent forgets to select a ticket he already assigned to 

his/her own, in this case, the supervisor reminds the agent to handle the ticket upon a 

call from the requestor.  

 

 

 

 



155 

 

 

Figure 6-29: DFD of Function 7.0- Provide Service  
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8.0 Close Ticket  

When the technical support agent provides support service to user, and determines 

that the problem is completely resolved, he/she Close the ticket by changing the 

status of the ticket to Closed.   

Sometimes the helpdesk supervisor calls users to make sure the service is delivered, 

but not all users, the supervisor has no pre-defined bases for service assurance. 

Figure 6-30 below models this function. 

Figure 6-30: DFD of Function 8.0- Close Ticket  
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Benchmarking BZU helpdesk Model and the Road Map Model  

One area where workflow technology falls a little short is in management 

reporting. Although technology provides process metrics and monitoring based on 

audit history, management requires a richer set of information. This study counts on 

performance matrices beside workflow analysis to evaluate the performance of the 

helpdesk. In this study, modeling the current BZU helpdesk workflow is done in the 

following manner; BZU helpdesk model is created by the mean of Data Flow 

diagrams DFDs and then it is presented to BZU helpdesk staff. The helpdesk staff is 

then asked to point out to the substitute functions or workflows, if any, implemented 

instead. The input of the helpdesk staff is used to modify the model and re-presented 

it to conduct improvements until final approval is gained. 

BZU helpdesk model is compared to the proposed Road Map Solution model 

by: comparing the iterative functions of each main function of the mode, pin point to 

bottlenecks of the model, and magnifying the importance of adapting to the proposed 

model. A justification of this methodology can be explained as: the ultimate goal of 

benchmarking in this study, is not only to apply a benchmarking methodology to 

show results, but also to adopt the proposed model in order to enhance the workflow 

of the helpdesk, to pin point to weakness points in order to avoid bottlenecks, and 

eventually to add value to the service quality provided and to organize the way work 

is done at the helpdesk.  

Therefore, what matters the most is to validate that the missing components 

in the helpdesk real life experience influences in a way or another the helpdesk 

performance, the ultimate goal of benchmarking is to show that: the service quality 

assurance practices that are integrated in the proposed road map solution model, if 

not applied in real life experience, shall be considered as wasting a chance not only 

to enhance the current workflow to approach proper model but also failing to achieve 

leverage to add further value to rendered service at BZU helpdesk.  
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Benchmarking may be perceived as a step within a series of steps taken for 

establishing continuous systems improvement process.  According to „AuNet 

Center‟, a center housed in the AU- Assumption University which has always 

engaged in providing total solution to computer networking, published a report in 

2002 titled „Step-by-step Benchmarking AuNet Information Systems‟, 

Benchmarking requires: (self-evaluation, identification of weak spots or bottlenecks, 

definition of metics, identification of processes, policies, and structures of interest). 

This research study is concerned with the pure theoretical scope of 

performance measurement and benchmarking, it suggests a model that can be 

implemented to achieve excellence but the implementation process is beyond the 

scope of this study. Planning and Information collection steps are already done in 

previous stages of the study. On the other hand, this research is concerned with the 

analysis of benchmarking information.  

Analysis of benchmarking information 

According to AuNet Center, in the analysis of benchmarking information, the 

reference benchmarking data gathered from a real system is contrasted with that of 

the system under the study. In my research, however, Birzeit University‟s helpdesk 

system is benchmarked against the proposed road map solution for the helpdesk 

system, which is a virtual system of my own design which is grounded on scientific 

theories and its standards are based on solid sources from the literature. The purpose 

of the comparison in this study is almost the same as this mentioned in Au Net 2002 

report which is to identify:  

 The performance gaps between the two systems. (Performance Analysis) 

 The differences between processes used, and the advantages of implementing 

different processes. (Process Analysis) 

 The difference between the policies applied, and the implications of adopting 

the reference standard policies. (Policy Analysis)  
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 The difference between the underlying structures of the two systems, the 

relative advantages and disadvantages of each. (Structure Analysis)  

Performance Analysis  

Part of performance analysis is done in previous stages of this study; by 

generating and applying Gartner Inc. Performance Matrix on BZU helpdesk. 

Previous sections in Chapter 6 break down the analysis of data and interpret 

information that relates to the indexes of the modified Gartner Inc. matrix, this 

section group all measures together in order to evaluate BZU helpdesk performance 

level. The modified matrix consists of four measures, FCR is an internal measure 

computed from the analysis of data captured of the electronic call management 

system, it has the highest weight in the matrix of 35%. User satisfaction, which is the 

only external measure in the matrix, weights 30%. Then helpdesk staff job 

satisfaction weights 20% while ART weights 15%.  

It worth saying that, in this study the FCR rate in 2009, which is 17%, may 

not be very accurate; the helpdesk supervisor assured that he expects that the 

percentage of FCR calls achieved in 2009 is higher than what is captured from the 

system, he explained that this is because he doesn‟t log all calls into the V-tiger 

system, especially those resolved immediately over the phone as FCR. If we look at 

this task as being one of the most important tasks of the helpdesk supervisor, then we 

may conclude that there is a weakness in the performance of BZU helpdesk system 

resulted from the ignorance to log calls into the system, and since this task is not 

performed in the best efficient way, then, it is feasible to count on the percentage 

captured form the system, even though it doesn‟t reflect the actual number of FCR 

calls, this is because it reflects a downside in the efficiency of achieving tasks at the 

helpdesk, which has a partial impact on performance measurement even if not 

mentioned clearly and separately in the performance matrix.   
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At BZU helpdesk, the average FCR rate is found to be 17% , while Average 

Resolution Time ART is found to be 40: 39: 47 Hrs: min: sec. The average users‟ 

perception of service quality performed by the helpdesk is computed by the factor 

analysis to be 2.66 and in a 7-point Likert scale, it is equivalent to 38%. While 

helpdesk staff job satisfaction is found to be 2.94 which in a 5- point Likert scale is 

equivalent to 58.8 %. Gartner Inc, for instance, in its 2007 statistics report, stated the 

following as acceptable ratios:  

 414 calls per agent per month 

 1.15 calls per each user into a Call Center 

 63.2% FCR (First Call Resolution) Rate 

 7.07% Abandonment Rate 

 $23.71 Cost Per Call  

According to another source of literature, the Erlang C model (Diagnostic 

Strategies, 2002-2003), has the following formula for the call center: 80% of calls 

should be answered within 60 seconds. The maximum allowed wait time is 120 

seconds, after which we assume callers will abandon the queue.  The expected call 

volume is 100 calls/hour, and the Average Handling Time is 540 seconds. BZU 

helpdesk system is not efficient enough to generate all information required for 

Erlang C model, such as the expected call volume because its telephone system is not 

equipped with an Average Call Distribution ACD software, in addition, the standard 

Erlang C model assumes certain capabilities and behaviors that cannot always be met 

in the real world and the concentration of the Erlang model is on telephone trunk 

service centers.  Because of the aforementioned reasons, the researcher will stick 

with the Gartner Inc. 2007 results as a reference to benchmark BZU helpdesk system 

performance.  

Performance is a measure of how well the helpdesk is meeting the goals of 

the contract. And since, BZU helpdesk doesn‟t have a contract with users -„SLA‟, 

the references of the best performance is taken from the literature. FCR acceptable 
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rate is 63%, BZU helpdesk FCR is only 17%, and it falls 46% below the acceptable 

average of FCR.  

The helpdesk staff ratio to users differs from source to another, a number of 

(35) respondents provided comments in the last section of the users‟ satisfaction and 

service quality questionnaire, (11) of which think that BZU helpdesk needs to be 

aided with more employees because it seems to them that technical support agents 

are always on the run and rarely available immediately at the time of the call. The 

helpdesk staff ratio to users according to Gartner Inc, can be calculated by using the 

following figures:  

 414 calls per agent per month 

 1.15 calls per each user into a Call Center 

For BZU helpdesk, the average number of calls per month until June/2009 

reached (164) calls, which yields to an average of (41) calls per technical support 

agent per month (164/4 = 41), this also means an average of around 10 calls per 

agent per week. The under based assumption of this calculation, is that: if BZU has 

860 employees, then the maximum number of calls received is 989 calls (860 *1.15), 

the average number of calls per month at BZU is 164 which is 16.5% of the expected 

maximum number of calls, which aids the following conclusion (grounded upon the 

assumption that: BZU helpdesk logs all calls into the system): the number of 

technical support agents is adequate and no more agents are needed to aid the 

helpdesk. Unfortunately, not all calls are logged into the system, the helpdesk 

supervisor indicated that he doesn‟t log all calls into the system especially those 

which get resolved at the first contact.  

Even though Birzeit University helpdesk is not operating in 24/7 or 24/5 

timeframe, the researcher will interpret the results of BZU Average Resolution Time 

ART which is found to be 40: 39: 47 Hrs: min: sec. This ART should be 

benchmarked against the ART in the SLA where ART is set according to the calls‟ 
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severity and priority. Unfortunately, BZU helpdesk doesn‟t have clear classification 

for the priority and severity of its incoming support calls; in addition, agents don‟t 

set the level of priority of the calls. 

 As the researcher reviewed the SLA of many Universities in the United 

states like Stanford, MIT, California and Brown University, I found out that, average 

resolution time is set out according to the priority level of the calls, such as: calls 

with severity level 1 is given a 24 hours resolution rate, while calls with severity 

level 2 is given 48 hours and calls with severity level 3 is given 72 hours. But we 

need to take into consideration that, these rates are given for helpdesks operating 

24/7.  

In comparison to BZU helpdesk, the figures will be given a different 

dimension, the severity level 1 will be assigned 8 hours as the number of operating 

hours of BZU helpdesk per 1 day, while severity level 2 will be assigned a maximum 

average of 32 hours (24+8 =32), while severity level 3 will be assigned a maximum 

average of 56 hours (24+32 =56).  

Table 6-1: Benchmarking BZU Helpdesk Performance Matrix  

Performance Metric 
(1) 

Weights  

(2) 

Actual % 

(3) 

Acceptable% 

 (1)*(2) 

Performanc

e% 

Average resolution 

time 
15% 40% 66 % 9.1% 

First-contact 

resolution 
35% 17% 60% 9.8% 

Employee 

satisfaction 
20% 58.8% 70% 16.8% 

User Job Satisfaction  30% 53.91% 70% 16.2% 

Total Weightings  100% Avg. acceptable 66.5% 52% 
 

  Another way to benchmark ART, is to set out a minimum number or 

percentage of calls to be solved within an acceptable period of time. According to a 

benchmark study conducted in 2006 between MIT and Stanford University in the 
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United States, it is found that 66% of calls are answered within 3 days of reporting. 

By considering this benchmark study as a reference to benchmark BZU helpdesk, it 

is found that only 40% of overall calls (excluding FCR) are resolved within 3 

working days of reporting the problem. Table 6-1 shows the benchmarking figures 

against actual rates of the performance matrix.   

Column (1) in Table 6-1, is weights of which the four performance indexes 

are measured. Column (2) is the actual computed measures at BZU helpdesk of the 

indexes of the matrix as explained in previous sections of this Chapter. The figures 

of column (3) are measures that should be captured from the SLA, but since there is 

no SLA for BZU, the figures are based on the literature; the figures of column (4) are 

the product of multiplying the calculated values of the measures by their 

corresponding weights in the index.  

If we take a close look at column (3) titled acceptable percentages, the 

average of acceptable percentages of all measures, is over 60%, which mean an 

acceptable performance rate of 66.5% is acceptable, (Note: the average of acceptable 

percentages vary according to the  SLA of the service provider). In this case study, 

the average of overall performance of BZU helpdesk is 52% which is less than 

66.5% by % 13 (66.5% - 52% = 14.5%).  

Policy Analysis  

This is a macro level of the overall approach to information systems, because 

it is the information systems‟ policies that determine the processes and lead to 

differences in performance. 

According to AuNet Center (2002), areas of interest for policy analysis ( 

Customers, External environment, Internal communication, Employee relationships, 

Quality, Innovation, Maintenance, Technological changes)  

In this study, the areas of interest are: Customers (BZU users), Quality, 

Internal Communication, and Technological changes. Policies are derived from 
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VISION and MISSION statements in order to formulate a SLA with BZU users and 

supportive units. Policies comparison is to be made against the VISION and 

MISSION statements, and analyze the process of translating the vision and mission 

statement into workable policies. Both the process of this translation and the nature 

of the operational policies are of importance to the benchmarking process. This is the 

indicator to the top management‟s fidelity to the organization‟s vision. 

Unfortunately, in this case study, BZU helpdesk doesn‟t have a SLA with users or 

supportive units.  

Structure Analysis 

Structure analysis is applied in case BZU helpdesk wants to benchmark its 

performance against another helpdesk. And since this study is a single case study, 

BZU helpdesk is benchmarked against the proposed road map solution model. The 

road map solution model suggests that, the helpdesk has 4 levels of support, starting 

from level-0 support which is a self-learning and self-helping that is based on a 

knowledgebase; the knowledgebase stores solutions of problems occurred, in 

addition to solutions of problems expected to occur in the future. In addition, the 

model of the processes in the road map solution encompasses the best practices of 

customers care. It is based on a suggested model based on industrial model for 

quality of service management. BZU helpdesk system, however, has three tiers of 

support only, it doesn‟t have a knowledgebase of solutions, and the V-tiger software 

lacks many features described in the proposed helpdesk electronic system of the road 

map solution. Further explanation of the processes‟ quality assurance practices and 

structure is demonstrated in the next section of process analysis.  

Process Analysis  

 In analyzing processes, we can use the data flow diagram and process 

diagram tools available in system analysis and design. In process analysis we use 

data flow analysis for showing the flow of data in and out of processes, data storages, 
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and internal and external entities. AuNet suggests that, when the comparison of 

performance metics shows that the referenced standard is superior, we can 

investigate how it achieves this superiority by using the modeling process. 

According to AuNet Center, using the data flow diagram allows us to analyze and 

compare processes for the same function, and indentify the differences that may be 

the source of the superior performance.  

Table 6-2: In and Out Flows of BZU Helpdesk and Road Map Solution Models  

Criteria  
Road Map Solution 

Context Diagram 
BZU Helpdesk Context Diagram 

N.O. of Data 

Flows  

(7) In data flows and  

(6) out data flows  

(5) In data flows and  

(5) out data flows  

Unique In- flows  Feedback if first call 

Confirmation on first call 

Satisfaction feedback 

Time scheduled  

New request related info 

Latest Work Done 

Unique Out-flows  Inquiry if first call  
Request ID  

Inquiry on satisfaction  
 

BZU helpdesk DFD model consists of (8) functions while the road map 

solution DFD model involves (10). In and out data flows of the two models are 

identified by examining the context diagrams of the two models. Table 6-2 lists the 

in and Out data flows of the two models.  

The unique in and out flows of the systems give a brief indication about the 

intensity of communication between the system and the external entities, also the 

quality of those communications is what matters, the referenced standard shows a 

quality intensive flows such as: confirmation on first call, satisfaction feedback, and 

a report on latest Work Done, moreover, the time scheduled data flow is involved in 

a quality practice where service is served in convenient time for all parties. However, 

BZU helpdesk unique work flows are criticized by being user oriented.  

The functions of the two models also vary, the road map solution is a 

knowledgebase-centric model, it encompasses an extra function which is Search 
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Solution that deals with searching the knowledgebase. BZU helpdesk doesn‟t care 

about adding new information provided by users to the ticket report, it usually 

communicates such information verbally, Table 6-3 lists the functions of both 

models:  

Table 6-3: Functions of Road Map Solution Model and BZU Helpdesk Model  

Road Map Solution DFD Model  BZU Helpdesk DFD Model  

Function 1: Receive Call Function 1: Receive Call 

Function 2: Determine Call Direction  Function 2: Determine Call Direction  

Function 3: Determine if First Call Function 3: Determine if First Call 

Function 4: Create Request Report Function 4: Create Ticket  

Function 5: Determine Request Status Function 5: Determine Ticket Status 

Function 6: Record New Information   

Function 7: Search Solution   

Function 8: Transfer Request  Function 6: Assign Ticket  

Function 9: Provide Service  Function 7: provide Service  

Function 10: Close Request  Function 8: Close Ticket  

The following discussion describes the functions of the two models; each 

function is described with emphasis on the strengths of the road map solution model 

which is the referenced standard. Weakness points of BZU helpdesk model are also 

listed in addition to the bottlenecks in the process design of BZU helpdesk. 

Function 1: BZU Helpdesk Model         – Receive Call 

Function 1: Road Map Solution Model  – Receive Call  

 

 This function is modeled the same in the two systems, it consists of two 

 processes and leads to the “Determine Call Direction” function, which is also 

the same in the two systems.  

Function 2: BZU Helpdesk Model         – Determine Call Direction 

Function 2: Road Map Solution Model  – Determine Call Direction 

    

This function is similar in the two systems; it has the same data flows and external 

entities. The incoming data flows arrive from the “Receive Call” function. At the end 



166 

 

of the function, the data flows, in the two systems, either lead to direct the call to 

another unit outside the system or to proceed to „Determine if First Call‟ function.   

Function 3: BZU Helpdesk Model         –Determine if First Call 

Function 3: Road Map Solution Model  – Determine if First Call  
 

 This function is not similar in the two systems. In BZU helpdesk model, the 

function involves two lower level functions, it starts by asking the user for 

answer to the helpdesk inquiry on whether the call is a first time call or not, 

the caller may or may not provide useful information in response to the 

helpdesk inquiry, but user‟s feedback is still the bottom base of information 

resource.  

 On the other hand, the Road Map Solution model starts by searching the 

„request queue‟ for corresponding request of the caller. The supervisor‟s 

search result is validated by reading the request details to the user. The 

caller‟s role becomes active at later stages of the process; if the caller 

couldn‟t make a judgment on whether the request matches the one stacked on 

the request queue; the issue is left to the helpdesk supervisor to make 

decision to either proceed as to „create a Request‟ if the request is not found 

in the queue or to „Determine Request Status‟ if it exists.  

 At BZU helpdesk, the helpdesk supervisor searches the „ticket queue‟ upon 

the user‟s feedback, however, BZU helpdesk doesn‟t always validate users 

feedback by searching the ticket queue, it often takes the users‟ feedback for 

granted and proceed to either „Create Ticket‟ or „Determine Ticket Status‟ 

upon user‟s feedback.  

Weaknesses  
 

 BZU helpdesk may bother the user by asking on whether the call is a first 

time call, while it could have incurred information by searching the „ticket 

queue‟.  
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 BZU helpdesk counts on the user‟s uncertain feedback to make decisions to 

proceed.  

Bottlenecks 

  

 Incorrect user‟s feedback causes the helpdesk to undertake false actions.  

 BZU helpdesk electronic system may have duplicate tickets at the queue 

which may later be handled by different agents. This will cause confusion in 

the helpdesk and thus will reflect non-professional image to users.  

Function 4: BZU Helpdesk Model         – Create Ticket 

Function 4: Road Map Solution Model  – Create Request  
 

 Both functions aim to log the call into the electronic system; they both 

receive incoming data flows from „Determine if First Call‟. BZU helpdesk 

starts with an attempt to provide FCR to the user, if the helpdesk is 

successful, the call is terminated, if not it creates a ticket by capturing user‟s 

identity and other important information like category and details of the 

problem, and finally submits the ticket. The V-tiger system updates the ticket 

queue by addition an extra pending ticket to it. A point to clarify here is that 

BZU helpdesk first assigns the ticket to „Support Group‟ which is an 

anonymous user and sometimes when the FCR is successful, the helpdesk 

supervisor doesn‟t proceed to create a ticket and eventually close it.  

 This function is handled differently in the Road Map Solution Model; the 

helpdesk creates the request and plugs in important information to define the 

request after analyzing the request information. And then, when the request is 

submitted,  the electronic system updates the queue, this task is terminated by 

determining if more than one request is necessary to provide better and faster 

service to the user.  
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Weaknesses  

 The function involves not only creating a ticket, but also providing FCR 

service as well as assignment, thus, the lower level functions are 

heterogeneous; they differ tremendously in nature, goal and impact.  

 In some cases, BZU helpdesk does not proceed to create a ticket especially 

after successful incidents of FCR.  

Bottlenecks  

 When FCR is successful, BZU helpdesk changes the ticket status to „Closed‟ 

with no indication to FCR.  FCR service delivery time may range from 1 

minute to 15 minutes at some incidents, and if the system does not allow for 

FCR indication, then we will incur inaccurate results by counting solely on 

the timeframe to calculate the number of FCR incidents.  

 Assigning the ticket to „Support Group‟, switches the status of the ticket from 

„Open‟ to „In-progress‟ which gives false indication about the time when the 

ticket is first handled.  

 Some FCR incidents are performed by a support agent other than the 

supervisor, agents may not proceed to create a ticket or they may forget to 

switch the assignee of the ticket to their own in some other cases.  

Function 5: BZU Helpdesk Model         – Determine Ticket Status 

Function 5: Road Map Solution Model  – Determine Request Status  
 

This function is the same in both models; it is basically a read only function, 

the incoming data flow comes from „Determine if First Call‟, and ends by providing 

interim status to the user. Then, it leads to Transfer Request in the road map Solution 

model or to Assign Ticket in BZU helpdesk model. The telephone call between the 

user and the helpdesk is terminated on this function.  
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Function 6: BZU helpdesk Model          – Assign Ticket  

Function 8: Road Map Solution Model – Transfer Request  
 

 In BZU helpdesk model, the technical support agents select the tickets they 

desire to handle and assign them to their own. Reassigning a ticket is done by 

changing the status of the ticket to pending and then selecting it by another 

technical support agent.  

 In the road map solution model, Transfer Request function receives data from 

multiple functions, it receives request information from Search Solution 

function, and re-open request information from Close Request function, in 

addition to open request information from Determine Request Status and 

Provide Service function, the former data flow is a response to the user non-

first time call. When the user checks with the helpdesk on the request to make 

sure that help is on the way; the supervisor checks last modified date on the 

Work Done sub-form of the request report, and upon last modified date 

he/she negotiates with the assignee the possibility of reassigning the request 

to different agent. If negotiations result on keeping the current assignee in 

charge of the request; the agent proceed to deliver service, if not, the request 

is assigned to different agent, reassigning a request from Search Solution 

function and Close Request function start on the same point of the process of 

assigning an agent, historical assignments are not taken into consideration.  

 In the road map solution system, the function of assigning a ticket starts with 

identifying the category of the request so that the list of appropriate technical 

support agents is ready for selection. The request is reassigned after taking 

into consideration the work load on each available agent. A notification is 

sent by the electronic system to the pager of the assigned support agent as 

well as to the assignee request queue.  
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Weaknesses 

 

 The assignment function is over simplified  

 It handles incidents of reassigning a ticket similarly, it does not differentiate 

between assigning a ticket after providing partial service or before proving 

any potion of service 

Bottlenecks  

 A ticket may reside in the ticket queue for long before any technical support 

agent selects it.  

 A ticket loses track of its historical assigned agents when it is reassigned in 

the same way as assigning a new agent to a new ticket, this practice may 

cause the helpdesk to reassign the ticket over to a former agent who had 

previously gave up on a ticket. It is important to make sure to keep 

reassignment incidents to the minimum.  

 Reassigning a ticket is impossible after it is resolved. Reassigning a ticket 

may take place at the close process upon satisfaction feedback; if the 

supervisor finds out that users are not satisfied with the resolution provided, 

then the ticket will be reopened and reassigned for resolution.  

 Agents are not grouped according to the field of specialization. Agents select 

whatever call on random or personal bases which causes unbalance in the 

work load of each agent.  

Function 7: BZU Helpdesk Model         – Provide Service  

Function 9: Road Map Solution Model  – Provide Service  
 

 BZU helpdesk provides service in 4 iterative functions. The agent orders the 

ticket in his queue manually according to personal-set references. BZU agent 

provides the service in his convenient time in one or multiple visits. BZU 

agents do not always log solutions into the V-tiger system due to the fact that 
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solutions are not stored into a knowledgebase and they are only searched by 

their main category.  

 In the road map solution model, the technical support service is provided in 8 

iterative functions. The agent views the request information and accepts the 

assignment, then he/she schedules service appointment with the user so that 

the service delivery is performed in appropriate time to both parties. The 

agent inputs the appointment so that the system can send an alert (15) 

minutes before the appointment in order to allow enough time for reminding 

the agent or rescheduling the appointment if necessary.  

 The agent records the work done after each service delivery incident, while 

the step-by-step solution is documented as the last step of providing the 

service. The status of the ticket is set to Resolved when the service delivery is 

over or upon submitting the solution.  

Weaknesses  

 Ordering the tickets is done on random, personal, or location bases; location 

bases are the most common base due to transportation difficulties within 

campus.  

 Work Done on the call is rarely recorded. 

 Solution field in the ticket form is rarely filled with solutions. 

Bottlenecks  

 BZU helpdesk doesn‟t schedule service delivery with users; which wastes the 

time of the agent when the user is not available in office.  

 Agents do not share experiences with each other because they don‟t 

document the work done or the solution of the problem.  
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Function 8: BZU Helpdesk Model           – Close Ticket  

Function 10: Road Map Solution Model  – Close Request  
 

 At BZU helpdesk, the ticket assignee closes the ticket when he believes that 

no more work is necessary and the problem is resolved completely. While in 

the road map solution, the request status is set to Resolved when the technical 

support agent is done with the request. The helpdesk supervisor reviews the 

solution and does any necessary treatment to it before posting it into the 

knowledgebase, then; the supervisor contacts the user to capture feedback on 

service quality and user satisfaction. The supervisor closes the call when the 

user testifies that the problem is resolved and reopens the request if the user 

demands further service regarding the same problem. When the request is 

reopened it goes through Transfer Request function for reassignment, while 

when it is closed, it is removed from the request queue.  

Weaknesses  

 The assignee closes the request he already assigned to his/her own.  

 BZU helpdesk ignores to capture users‟ satisfaction feedback on every single 

incident. 

Bottlenecks  

 The assignee may close the request by mistake, and thus the request is lost in 

the request queue.  

 When the agent closes the ticket, it is not possible to reopen it again.  

6.3.  Conclusion 

The results of the data analysis are not fully useful without benchmarking 

them against acceptable references. This study proposes minimal acceptable ranges 

of: 66% of ART, 60% of FCR, 70% of job satisfaction, and 70% of users‟ 

satisfaction, this means an average of around 70% of acceptable overall helpdesk 

performance. Helpdesk management can modify the benchmarking figures within 
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users‟ service level agreement. Unfortunately, the results show that the efficiency of 

BZU helpdesk performance is 52% which is below the acceptable range of 66.5% by 

almost 14%.  

To step forward to improve the performance of BZU helpdesk, a road map 

solution already explained in Chapter 4 of the study, proposes a DFD model that 

design the way the service is made and delivered to users. Performance problems can 

be due to any number of reasons such as an ineffective design of the way work is 

performed at the helpdesk, a technical architecture, lack of resources issues, and staff 

experience or education. This study focuses intensively on the design of the 

workflow of the functions of BZU helpdesk, the assumption is that BZU helpdesk 

workflow fails to add quality to users and optimize the helpdesk performance.  

Therefore, the DFD model of BZU helpdesk is benchmarked against the proposed 

DFD model which is developed as part of the road map solution for the helpdesk 

system. The road map solution functions are described to emphasis on the strength 

points of the proposed methodology, while weakness points of BZU helpdesk system 

are outlined clearly for each function as well as to the bottlenecks of each. The 

impact of the benchmarking process will be explained in the next chapter.  

In conclusion, in order to ensure that the helpdesk is functioning according to 

the best „customer care‟ practices and is providing quality of service that achieves 

users‟ satisfaction, it is suggested that the helpdesk follows the suggested DFD 

logical model. This modeling approach maintains the helpdesk performance 

efficiency and can easily deploy the service quality indicators into the functions of 

the systems, moreover, the recommendations and suggestions, drawn in later stages 

of the study from the analysis of primary and secondary data, can be better 

implemented in the form of DFDs modeling rather than a list of instructions and 

guidelines. It is expected that, the DFDs of the proposed helpdesk system of this 

study can work in harmony with the performance measurement methodology in real 

life practices. For this case study, BZU helpdesk shall first adapt to the proposed 
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knowledgebase-centric approach of modeling the helpdesk functions so that it can 

achieve cultural transition by transforming the academic environment into a self-

learning and self-helping one. The use of an electronic helpdesk system also ensures 

that the helpdesk is gradually reshaping its traditional reactive role to a more 

proactive and professional service provider. 
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7.  Chapter 7: Recommendations and Implications  

7.1.  Implications of Data Analysis  

The study aims to investigate the performance level of BZU technical support 

helpdesk by developing a methodology for measuring helpdesk performance. The 

rendered service of the technical support helpdesk is characterized by the amount of 

quality perceived by users. Service quality and users‟ satisfaction both point to the 

level of performance, the literature demonstrates many debates about the nature of 

the relationship and the cause and effect relationship between the two constructs, but 

the most important thing is to validate that both constructs really measures what they 

intend to.  

A one-sample Kolmogorov test for normality of the sample returned high 

significance which means that the distribution of the data is normal. In order to 

confirm that service quality and users‟ satisfaction are related, a correlation analysis 

and linear regression is done on the two constructs, and the results indicate a positive 

significant relationship between service quality and users‟ satisfaction, which also 

means that the factors of service quality can be used to measure users‟ satisfaction, 

moreover, the data analysis shows that the higher users perceive service quality, the 

higher their level of satisfaction.  

To further examine the relationship between service quality and users‟ 

satisfaction, a t-test is done to investigate the difference of service quality and users 

satisfaction across academic and administrative staff, the test returned a higher result 

of perceived service quality in favor for academic staff members while 

administrative staff members expressed better satisfaction than academic despite 

their lower level of perceived service quality. However, the differences of both 

scores are not very insignificant, thereof, we can‟t generalize the results of the 

findings; we can further investigate the reasons behind this slight difference. The 

reason behind it may be because administrative staff members reside in their offices 
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more often than academic staff, so that the probability a technical support agent will 

find an administrative staff in office to provide service at any random time is higher 

than that of finding an academic staff member who leaves office for lectures, BZU 

helpdesk agents do not set an appointments before providing the service which also 

lower the probability of finding the academic staff members in offices and therefore 

lengthen the resolution time and cause dissatisfaction.  

An intensive analysis, based on the IT experience level of BZU users and its 

relationship to users‟ satisfaction is performed in this study. The factors that 

determine the level of users‟ IT experience are: (1) users‟ need for IT training, (2) 

the number of technical support requests per month, (3) the average number of hours 

of using computers daily, (4) the average time tolerated in waiting for resolution, (5) 

users‟ opinion toward self-learning and helping by searching solutions for technical 

support problems through a knowledgebase, (6) users self-evaluation of their overall 

IT experience level, and (7) the number of years of work experience at Birzeit 

University. The data analysis results showed that, the users‟ satisfaction level is 

affected negatively when: the users‟ need for training is low, the satisfaction level is 

lower with the increase of the number of technical support requests, and when users 

use computers more often while tolerating longer period in waiting for resolution, it 

is also found that satisfaction level is lower for those users who are against using a 

knowledgebase to search for technical support solutions, and the higher users‟ self-

evaluation of their overall IT experience the lower their level of satisfaction, it is also 

lower for new employees at Birzeit University.  

The results of the analysis indicate that users‟ satisfaction differs across 

different factors that thought to reflect users‟ IT experience. The factors that affect 

users‟ demands for better service quality affect users‟ satisfaction negatively. Table 

7-1 is a summary of the results of users‟ IT experience level and its impact on their 

satisfaction level. BZU needs to provide training sessions for users so that they 
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become more experienced in IT related field, BZU cannot do any action toward other 

factors to cause any variance in users‟ satisfaction.  

Table 7-1: BZU users IT experience level and its impact on their satisfaction level  

Indicators of IT experience  The Impact on users‟ Satisfaction (-) 

Need for IT training (-) 
The lower the need for IT training, the lower is the 

satisfaction level  

Number of technical support 

requests (+) 

The more the number of technical support requests, 

the lower the satisfaction level  

Number of hours of using 

computers (+) 

The higher the number of hours of using computers, 

the lower the satisfaction level 

Average time tolerated in waiting 

for resolution (+) 

The longer users tolerate waiting for resolution the 

lower the satisfaction level 

Opinion toward using a 

knowledgebase (-) 

Users against using the knowledgebase, experience 

lower satisfaction level  

Self-evaluation of IT experience 

(+) 

The higher users evaluated their IT experience, the 

lower the satisfaction level 

Work experience (-) 
The shorter users been working at BZU, the lower 

their satisfaction level 
 

The multi-variant factors analysis validated the SERVPREF instrument used 

to measure the helpdesk performance through service quality indicators which in its 

turn reflects perceived users satisfaction. the SERVPREF instrument shows that 

BZU helpdesk performance can be described according to the following five 

construct, ordered in correspondence to the mean of users‟ satisfaction, (Empathy M: 

4.57, Assurance M: 3.86, tangibles M: 3.81, responsiveness M: 3.7, and reliability 

M: 3.29). The results of the instrument lead us to suggest that: in order for BZU 

helpdesk to boast its performance level, it needs to concentrate on the service quality 

factors involved in the reliability and responsiveness constructs and not neglecting 

enhancing practices necessary for other constructs, therefore, I suggest, upon the 

results of the analysis of the SERVPREF instrument, that BZU helpdesk take care of 

the following:  

- To adhere to the appointments it sets with users and to respect its promises 

especially those related to time setting.  
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- Exert more effort on follow-ups on the problems and make it a policy for all 

calls.  

- Enhance coordination among staff members by making the supervisor the 

central point of contact for exchanging information and setting appointments.  

- Set priority for calls, this is also important in developing SLA where priority 

and severity of call determines the acceptable average resolution time for the 

problem.  

- Become more initiative, proactive and aggressive in attempting to solve 

problems of users once and for all.  

- Enhance response time on the telephone and in providing service to users.  

- Communicate properly with users by avoiding complex phrases and by 

providing explanation of the causes of the problem and its consequences.    

- Enhance first contact resolution FCR which has a big influence on users‟ 

satisfaction and employee satisfaction as well.  

- Record history of the problem, including assignment history in order to 

provide better explanation of the nature of the problem, and to offer easy 

follow-ups.  

- Attempt to provide adequate service that guarantee solving the problem for 

ever.  

- Answer all incoming inquiries of users that are received through the 

telephone, email, or Ritaj system.  

It is interesting to notice that the SERVPREF instrument yielded a score of 

53.9% of performance for BZU helpdesk based on service quality indicators which is 

very close to the result of the performance matrix of this study which is 52%, the 

1.9% difference can be considered insignificant and it may be due to not logging all 

calls into the system.  This study states that BZU technical support helpdesk needs to 

boast its performance from 54% to a minimum acceptable of 66.5% (which is the 

average of all acceptable references of the construct of the performance matrix). In 
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order for BZU helpdesk to boast its performance, it needs to enhance its service 

quality through concentrating on the service quality indicators of the SERVPREF 

instrument. BZU helpdesk also needs to enhance its electronic system and the 

procedures it follows to deliver technical support service. It is important for BZU 

helpdesk to adapt to the helpdesk model proposed in the road map solution of this 

study. BZU helpdesk needs to overcome the weakness points in its functions through 

the following:   

- Make the supervisor the central point of contact. 

- Set up appointments with users to provide technical support service at their 

convenient time.  

- Log all calls into the system even those with FCR. FCR incidents are best 

closed by setting their status to „FCR‟ and not „closed‟ like other tickets. This 

is because FCR incidents may vary in correspondence to the time spent in 

resolution which will make it hard to classify them against other calls 

especially that the technical support agents at BZU helpdesk picks up the 

phone and perform FCR just like the supervisor.  

- It is important to record the work done and solution of the problem in order to 

build a foundation for the knowledgebase.  

- It is important to record assignment history and to consider reassignment 

when the call resolution takes long, and when the agent cannot pursue the 

service or when the user is not satisfied.  

- Not to let the assignee close the ticket of his/her own. The supervisor should 

contact the user to get feedback on satisfaction and the ticket will be either 

closed or reassigned upon the users‟ satisfaction feedback.  

It is expected that, if BZU helpdesk follow the suggestion of this study, it 

would be able to boast its performance level and achieve better users‟ satisfaction 

level. In order to boast its performance, BZU helpdesk needs to focus on improving 

the infrastructure of network facilities, (24%) of overall problems facing BZU users 
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are related to networking and internet issues, the computer center infrastructure 

officer stated that the computer center invested $280,000 in advancing BZU network 

infrastructure, it may be feasible if the computer center evaluate the basis under 

which the budget is allocated, in addition, the questionnaire showed that the second 

most common problem is related to printing, which requires more attention from the 

computer center. The computer center director, before conducting the questionnaire, 

stated in the preliminary interview that: printing services is on the top of priorities, 

one of the technical support agents is dedicated for printing services in addition to 

performing basic support tasks.   

The questionnaire also shows that only (21.6%) of respondents request 

technical support from designated technical support agents in their departments or 

faculty building. This is a dangerous indicator; I suggest that an investigation is 

conducted to study the feasibility of such decentralized technical support centers. As 

a basic investigation approach, technical support agents are required to log their daily 

calls into a spreadsheet so that they keep a record of the number of incidents they 

deal with and the nature of problems they usually encounter. Benefits of 

decentralized service centers need to be re-evaluated. 

I strongly suggest that BZU helpdesk adopt to the knowledgebase-centric 

approach of the technical support helpdesk, 90% of BZU users indicated their 

willingness to self-help themselves when they face a technical support problem by 

logging into a knowledgebase and search for a step-by-step solution to their problem. 

Only (2.1%) of users indicated that their IT experience falls in the basic zone while 

the rest of the sample think that they have medium to high IT experience level, 

therefore,  we can conclude that BZU community can adhere to the practices of the 

knowledgebase-centric approach, in addition, training workshops will improve the 

users‟ skills, (90%) of respondents indicated their support to establish a specialized 

training center for users and (52) respondents out of (97) expressed their need for IT 

training.  
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The performance matrix used in the study indicates that BZU helpdesk needs 

to boast its performance from being 54% to a minimum acceptable of 66.5% (which 

is the average of all acceptable references of the construct of the performance matrix) 

by enhancing its FCR, average resolution time ART, users‟ satisfaction, and 

employee satisfaction. FCR, ART and users‟ satisfaction can be improved by 

adhering to the best practices of service quality. While enhancing employee 

satisfaction of BZU helpdesk staff can be achieved by concentrating on the 

following:  

- Provide training for staff in technical support troubleshooting and skills, in 

addition to customer care.  

- Share strategic goals and expectations with staff and get them involved in the 

planning process.  

- Enhance the promotion system, a suggestion may be to promote staff 

according to the number of calls performed, average resolution time and 

users satisfaction toward single incidents.  

- Expand flexibility in scheduling shifts; this aspect is one of the least aspects 

scored in the staff questionnaire.  

- Paid vacation is also one of the least aspects scored by staff in the job 

satisfaction questionnaire, the computer center management need to 

investigate the reasons behind employees‟ discomfort toward this aspect and 

deal with it properly.  

 The next section of the chapter concentrates on the strategic role of the 

helpdesk and the importance of boasting its performance in correspondence to 

strategic driven activities.  
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7.2. Helpdesk Strategic role  

The past five years have seen enormous changes in the helpdesk and 

technical support industry, due to factors such as technological evolution, the need 

for more efficient business practices and changing customer requirements and 

demands. Customers are demanding service level agreements SLAs and require 

detailed reports on how the technical support helpdesk is or is not meeting its needs. 

Helpdesks and technical support centers must understand and master all these factors 

in order to perform their jobs with excellence.  Another key change factor is 

represented by the increasing use of common performance matrices in helpdesk and 

support centers.  

“The helpdesk of yesterday was focused on problem resolution”, said Ron 

Muns, founder and CEO of HDI, the world‟s largest membership association for 

service and support professionals and the premier certification body for the industry. 

“Today, successful helpdesks are transforming into full function strategic helpdesk, 

where they need to focus on much more than just calls and problems, they need to 

focus on much larger issues such as promoting the benefits of the helpdesk to the 

organization overall, and most importantly, understanding and aligning with and 

supporting the larger business objectives”. 

The strategic role of the academic environment resides in enhancing the 

teaching experience at the University by successful implementation of technology 

tools into the academic experience and facilitating communication among the 

University‟s community and with external bodies through technological enablers. A 

technical support helpdesk supervisor may be responsible for building a support 

center from scratch, but more likely he/she is being charged with transforming the 

helpdesk from a small, traditional, reactive stage to a larger, more proactive stage or 

from a proactive to a knowledgebase-centric center that aims to transform the 

community into self-learning and self-helping one. Technical support helpdesk 

supervisor needs to implement strategies for delivering quality service and support to 
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users. He/she also needs to master negotiating skills for maximizing helpdesk staff 

relationships. Understanding the role of new tools such as knowledge management 

and how to implement them into the support environment is also crucial.  

The technical support helpdesk supervisor at Birzeit University is identified 

as an experienced management position directly responsible for providing strategic 

leadership to the helpdesk. Maintaining the performance of the technical support 

helpdesk is a non stopping task of the helpdesk supervisor, it requires a strategic 

vision and advanced team management skills, not only does the helpdesk supervisor 

need to implement quality strategies, he/she also needs to measure performance 

against goals and or according to a well-defined performance matrix, and make the 

changes necessary to keep the support service up to a users‟ satisfactory level.  

The helpdesk supervisor should generate periodic reports from the system 

and analyze data proceeded from the call management system periodically. 

Assessment of performance level is necessary on periodic bases so that the helpdesk 

can identify the most active agents and the average resolution time consumed in 

providing service. This performance report need to indicate strength and weakness 

points by touching on the things that the helpdesk had been performing either good 

or bad in. The report may also include proactive practices of most common problems 

appeared lately in campus. The report must be transparent and shared with users 

despite its readings.   

Due to the increasing demands placed on helpdesk supervisor position and 

evolution of helpdesks as they become increasingly strategic, a set of best practices 

and industry standards was needed for this position. Benda (2004) mentioned in his 

article “transforming the Help Desk” that HDI members and support industry experts 

developed a set of standards to ensure helpdesk management best practices across 

the industry. These best practice standards fall into four categories: customer (user), 

financial, planning and leadership. Helpdesk operating in the academic environment 
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handles the financial part differently than those operating in commercial revenue 

driven environments.  

New BZU helpdesk agents, especially new graduates, need to undergo an 

intensive training program in technical support service skills and customer care best 

practices in order to become more productive and to build a career in IT service 

industry. Training is considered part of the development opportunities that influence 

staff job satisfaction. It absolutely adds on the value of service provided, trained staff 

are faster performance because they acquire advanced skills in troubleshooting and 

repair techniques, they follow customer care best practices to enhance the service 

delivery experience. Certified staff adds up to the assets of the helpdesk, 

certifications reflects a sense of professionalism and motivate self-confidence of 

helpdesk staff. It also retains staff loyalty and lower voluntary turn over.   

7.3. Helpdesk Environment  

There is no doubt that enhancement in the surrounding work environment of 

the helpdesk influences productivity & performance, satisfaction, and its interrelated 

relationships. SLA is an essential element of any management plan or strategic 

vision, it is the basic factor by which business units present identity, explain goals 

and mission, communicate vision and strategic objectives, and state quality 

assurance practices and indicators. All service units at Birzeit University should 

write an internal contract with its clients in addition to its subordinates, the helpdesk 

is no exception, BZU helpdesk should start writing SLAs soon in order to step 

forward toward a professional position in IT service industry. Knowing that the 

helpdesk has been providing service for over than 10 years without having a SLA is 

a depressing fact. 

BZU helpdesk also needs access to more resources in order to enhance their 

reliability. A method transportation between campus buildings should be offered, the 

transportation problem causes long average resolution time, less reliable service, low 
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job satisfaction and therefore influence the overall helpdesk performance by 

encouraging users‟ dissatisfaction. This problem can be avoided by either offering 

the helpdesk a transportation vehicle in campus or by allowing the helpdesk to use 

BZU security vehicle which will also allow for maximum resources exploitation at 

Birzeit University.  

Collaboration tools highly aid the functions of helpdesk; the telephone is the 

most used method to contact the helpdesk not only at Birzeit University but 

elsewhere. A user waiting for long on the helpdesk busy line causes dissatisfaction, 

calls distribution softwares are very efficient in distributing calls exponentially 

among staff members when more than one call is waiting on the line. It is also useful 

in counting the number of answered calls and abandoned, in addition to average 

queue time, which is more important for call centers. Helpdesk staff is not obligated 

to call many times to schedule service appointments if the user is not available in 

office, thus, Installing a voice mail system that is empowered with ID identifier 

serves as an acceptable solution.  Users and helpdesk staff can leave messages on the 

voice mail and read messages stored in their inboxes at their appropriate time. This 

mechanism enhances the helpdesk responsiveness. The telephone is the most 

common method of contacting the helpdesk, 46% of calls are reported via the 

telephone. Empathy construct in the user satisfaction and service quality 

questionnaire, which mainly measures the efficiency of BZU helpdesk in using the 

telephone system, is measured to be (65%) which is the highest among the remaining 

four constructs. However, on the bases of overall performance of the helpdesk over 

the phone, the results of the analysis show a satisfaction score of 3.89 out of a 7-

point Likert scale, which indicates a low users‟ satisfaction level.  It is highly 

suggested that Birzeit University uses voicemail boxes for each telephone number in 

campus so that users can exchange messages with the helpdesk at any time.  

In the user satisfaction and service quality questionnaire, (52) users out of 

(97) stated their need for training; this need is considered beyond the responsibilities 
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of the helpdesk. It should be looked at as a non-stopping activity, a suggested 

solution to continuously enhance users IT experience is through two approaches. The 

first is carried out by a specialized business unit at Birzeit University to develop high 

quality customized IT training programs targeting two groups, the first is new 

employees who are also new users for the helpdesk, and the second is current users 

who construct the majority of BZU community. The helpdesk should also develop 

appealing multimedia tutorials on new services and for proactive solutions to 

encourage users to capture skills and extend their knowledge.  

Birzeit University needs to solve the problem of the helpdesk transportation 

between buildings in campus, so that the average resolution time will be reduced 

tremendously. Upon providing the needed service, BZU helpdesk should capture 

satisfaction feedback from users for each technical support request; this practice 

helps describe the service quality provided more efficiently. BZU helpdesk should 

not allow the assignee of the ticket to close the ticket upon completion; it is 

recommended that the helpdesk supervisor closes the requests upon capturing 

satisfaction feedback from users. 

In conclusion, BZU helpdesk is advised to organize the way it performs its 

functions by following the road map solution proposed in this study in order to 

become more responsive, provide reliable service, and attain users‟ satisfaction. It 

should also empower the helpdesk supervisor with the skills and qualifications that 

make him/her able to bring the best out of the helpdesk staff and to present the 

strategic role of the helpdesk that has an impact on the overall performance of the 

University. There is no doubt that, enhancing the general situation of the helpdesk 

requires top management support especially that, improvement activities should 

include other units beside the helpdesk. 
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7.4. Contribution and Outcomes  

The study reflects a set of characteristics and facts about the helpdesk in the 

academic environment. It suggests a framework that put important performance 

characteristics together in order to formulate a roadmap solution for the academic 

helpdesk, the main objective of the roadmap is to be used to: plan for service-

rendering procedures, order priorities, define the nature of relationships within the 

helpdesk and with external units, flag bottlenecks in procedures to re-design the 

framework, and most importantly, to not neglect planning for crucial situations and 

to suggest possible alternative plans in case of emergency. The following section 

illustrates a personal vision of what a roadmap solution for the academic helpdesk 

could be; however, this personal vision is not totally a subjective construct, it is a 

drive of the outcomes of the analysis of the performance index of the helpdesk in the 

academic environment which is also a focal baseline in this study and a major 

contribution as well.  

A Road Map Solution for the Academic Helpdesk  

It is necessary for the helpdesk system to have a mission statement, strategic 

vision, and short-term goals. Technical support services at the helpdesk are 

heterogeneous, therefore, they need a designated channel to manage and organize the 

workflow at the helpdesk, the helpdesk supervisor, should be in such a control 

position, the power of the helpdesk system resides in the technical experience of the 

helpdesk staff and the professional management of the helpdesk supervisor.  

A suggested road map solution for organizing the workflow at the helpdesk is 

illustrated in the benchmarking section of the study. The road map solution consists 

of the following components: 

 Define technical support services provided by users 

 Define business units that interact with the helpdesk to provide technical 

support service 
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 Order tasks in each process and identify the outcomes  

 Build a sufficient mechanism to guarantee assurance  

 Develop a substitute mechanism if necessary   

The five components are distinct and separate but dependent. The road map 

starts with defining the technical support services provided to users, and as 

mentioned in previous chapters; this can be professionally done by creating service 

level agreement SLA. The SLA states the responsibilities of each party toward the 

other, determines the timeframe of providing services and maintains service quality 

indicators. SLA is considered the baseline of building blocks of the road map 

solution.  

The second component is to define the relationship with the subordinates who 

contribute their efforts in aiding helpdesk services. The quality of the helpdesk 

service is affected by the quality of services provided by other units; moreover, the 

perception of service quality comes solely from that final service delivery by the 

helpdesk who is the service provider front line. Being the front line of service 

delivery makes the helpdesk responsible not only for its own technical support 

services but also for services provided by other supportive units due to its 

contribution in the service delivery process. Because of that a SLA should also be 

defined between the helpdesk and its subordinate units, in addition, subordinate units 

should have SLAs defined for their service delivery with all their subordinate units. 

Setting SLAs or what so-called service contracts, is not only important for the 

helpdesk but also to all service units at the University. Setting policy for all service 

units strengthens the strategic vision of service units and the deployment of service 

quality practices.   
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Figure 7-1: Road Map Solution of the Helpdesk in the Academic Environment 

 

The third component in the road map solution is to model the helpdesk 

system in an attempt to put all tasks and functions in order. Modeling the helpdesk 

system, by the mean of DFDs, organizes the logical workflow of the helpdesk 

through ordering the flow of the functions to perform a specific technical support 

service. The suggested model differs from traditional views of modeling the 

helpdesk system, in that; it is designed as a knowledgebase-centric and not only user-

centric model. The purpose behind integrating knowledgebase into the helpdesk 

model is to transform the University‟s community into a self-learning and self-

helping one, it also enhances the proactive reaction to aggressively avoid repetitive 

inconvenient incidents.  

In an effort to complete the road map solution of the helpdesk system, a 

general quality service management model is proposed to set up the baseline of an 
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overall technique to guarantee service quality management. The description of the 

processes‟ involved in the proposed helpdesk system involves quality assurance 

practices that the helpdesk should take care of along the way while delivering 

technical support service. Brainstorming workshops for the helpdesk staff and a 

steering committee from the community are very effective in defining the best 

practices of service delivery, helpdesk technical support agents should be encouraged 

to adapt to them in providing services in the pre-service and service delivery stages.  

The only aspect of quality assurance that the helpdesk‟s DFD model comes 

short on is the reporting component of the service evaluation stage of the general 

service quality management model, this missing aspect is covered in performance 

measurement methodology, generating periodical reports is a pure administrative 

task of the helpdesk supervisor, the task of capturing and analyzing calls‟ statistics is 

done on periodical bases to point to indications of different performance aspects of 

the helpdesk system. The helpdesk should share the performance reports with users; 

this will effectively influence staff productivity.   
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9.  Appendix A: BZU Users’ Satisfaction and Service Quality 

Questionnaire  

 

ٌٍزـ٠ٛش الأوبد٠ّٟ   ِغبعذح ٔبئت اٌشئ١ظ ٌٍشإْٚ الأوبد١ّ٠خ  :ِٓ 

أعشح اٌغبِعخ  : ئٌٝ

 

 

 

اٌفٕٟ  اٌّشاروح فٟ اسرث١اْ ذم١١ُ جٛدج اٌذػُ: اٌّٛضٛع

  Help Deskاٌّمذَ ِٓ  

 

 

 

 

ػّٓ رٛعٗ اٌغبِعخ ٌذعُ أعؼبء ا١ٌٙئخ اٌزذس٠غ١خ ٚاٌىبدس الإداسٞ اٌّغبٔذ ثىبفخ اٌٛعبئً اٌّّىٕخ 

ٌزغ١ًٙ ِٙبِىُ، ٔذعٛوُ ٌلإعبثخ عٓ اعزج١بْ رُ رؾؼ١شٖ ٌزم١١ُ عٛدح اٌخذِبد اٌزىٌٕٛٛع١خ اٌزٟ ٠مذِٙب 

. " Help Desk "لغُ اٌذعُ اٌفٕٟ 

اٌّشبسوخ اٌٛاععخ فٟ الاعزج١بْ اٌزٞ رُ رٛص٠عٗ عٍٝ ٚؽذارىُ ٚدٚائشوُ ٚرغ١ٍّٗ ئٌٝ ٔــــٛس ٔشعٛ 

. ِىزت ع١ّذ و١ٍخ إٌٙذعخ/ششوـــظ 

ِع فبئك الاؽزشاَ،  

 

 

 

 ١ِشفذ ثٍجـً . د
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اسرثأح ػٓ جٛدج اٌخذِح اٌرٟ ٠مذِٙا  لسُ اٌذػُ اٌفٕٟ  

جاِؼح ت١رز٠د / فٟ ِروس اٌحاسٛب 

 ذٕــ٠ٛٗ
وّب ٠ٚمظذ . اٌمغُ اٌزبثع ٌّشوض اٌؾبعٛة ٚاٌزٞ ٠مذَ اٌّغبعذح اٌف١ٕخ ٚاٌخذِبد اٌزىٌٕٛٛع١خ "Help Desk" ثمغُ اٌذعُ اٌفٕٟ ٠مظذ

.  ، ٚغ١ش٘بScanner  ٚLCD ثبلأعٙضح اٌزىٌٕٛٛع١خ ع١ّع الأعٙضح ثّخزٍف أشىبٌٙب ِٓ عٙبص ؽبعٛة ٚؿبثعخ ٚ

. عزغزخذَ ٔزبئغٙب فٟ رم١١ُ عٛدح خذِخ لغُ اٌذعُ اٌفٕٟ ٌزؾذ٠ذ إٌمبؽ اٌزٟ رؾزبط رـ٠ٛشاأسعٛ الإعبثخ عٓ ع١ّع أعئٍخ الاعزجبٔخ ٚاٌزٟ 

. ِع اٌعٍُ أٔٗ ع١زُ ِشاعبح اٌخظٛط١خ

الاذصاي تمسُ اٌذػُ اٌفٕٟ     : اٌمسُ الأٚي

 ِا ِذٜ اسرخذاِه ٌٍٛسائً أدٔاٖ ٌٍٛصٛي إٌٝ لسُ اٌذػُ اٌفٕٟ ؟  (.1.)
أوصر اسرخذاِا       ألً اسرخذاِا                 

 دائمبً   نبدراً        أحيبنبً      عبدةً     غبلببً 

   1             2           3           4        5         

 

ٌُ ذسرخذَ 

 أتذا

         (a)  اٌٙبرف                                                     

        (b) ٟٔٚاٌجش٠ذ الإٌىزش                                          

(c)         اٌؾؼٛس شخظ١ب                                          

(d)         ْعجش ٔظبَ سربط رؾذ عٕٛا "request technical support"                                          

        (e)  ٜ(ٞ/ؽذد): ؿش٠مخ أخش __________________                                          
 

 

٘ٛ أحذ اٌطرق اٌرٟ ذسرخذِٙا ٌٍٛصٛي إٌٝ لسُ اٌذػُ  فـاخــاٌٗإرا واْ 

 :ِؼا١٠ر اٌرم١١ُ اٌرا١ٌحالاجاتح ػٓ  اٌفٕٟ، ٠رجٝ

اٌرضٝ ػٓ ِسرٜٛ جٛدج  اٌخذِح اٌّمذِح  

 ػثر اٌٙاذف 

ِشرفعخ                                                  ِٕخفؼخ   

1        2        3        4         5          6       7  

).2.( 
عٕذ ؿٍجه اٌخذِخ عجش اٌٙبرف، ٠ـشػ لغُ اٌذعُ اٌفٕٟ أعئٍخ أٚ 

 ٠ضٚدن ثّعٍِٛبد ٚاػؾخ عٓ ؿج١عخ اٌّشىٍخ 
                                                                          

).3.( 
صمزه ثىفبءح اٌشخض اٌزٞ ٠غ١ت عٍٝ ٘برف اٌمغُ فٟ ِغبي 

 اٌظ١بٔخ

                                                                         

 فٟ الإعبثخ عٍٝ اٌٙبرف ٚ اعزمجبي ِىبٌّزهاٌغشعخ  ).4.(
                                                                          

).5.( 
ٔغجخ اٌؾٍٛي اٌظؾ١ؾخ اٌّمذِخ ِجبششح عٕذ الارظبي ثبٌٙبرف 

 ٌـٍت خذِخ 

                                                                          

 رـبثك اٌزشخ١ض الأٌٟٚ ٌٍّشىٍخ عٍٝ اٌٙبرف  ِع ؽم١مخ اٌّشىٍخ  ).6.(
                                                                          

 صمزه ثأٔٗ ٠زُ رٛص١ك اٌّشىٍخ ِٚزبثعزٙب ثعذ اٌّىبٌّخ ).7.(
                                                                          

 

 

 ِا ٟ٘ اٌّشاوً اٌف١ٕح اٌرٟ ذٛاجٙه  أشٕاء اٌؼًّ ٚذذفؼه ٌطٍة اٌذػُ اٌفٕٟ؟  (.8.)

 دائمبً     غبلببً          عبدةً        أحيبنبً    نبدراً

  1            2           3             4         5             

 

 ٌُ ذحذز 

(a)  ٟٔٚشجىخ الأزشٔذ ٚاٌجش٠ذ الإٌىزش                                                     

(b)   ٔظبَ سربط                                                     

 (c)  ثشاِظ اٌؾبعٛة – software problems                                                      

(d)  عـً عٙبص اٌؾبعٛة                                                      

 (e) عـً فٟ اٌـبثعخ                                                     

 (f)   (ٞ/ؽذد)ِشبوً أخشٜ / ِشىٍخ______________                                                     
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اٌرضٝ ػٓ جٛدج اٌخذِح اٌّمذِح : اٌمسُ اٌصأٟ  

ِؼا١٠ر اٌرم١١ُ اٌرا١ٌح ٌّذٜ رضان ػٓ جٛدج اٌخذِح اٌرٟ ٠مذِٙا ٠رجٝ الاجاتح ػٓ 

 : لسُ اٌذػُ اٌفٕٟ

 اٌرضٝ ػٓ ِسرٜٛ جٛدج  اٌخذِح اٌّمذِح 

ِشرفعخ                                                 ِٕخفؼخ 

1        2        3        4        5         6          7  

                                                      اٌغشعخ فٟ ؽً اٌّشىٍخ ٚرمذ٠ُ خذِخ اٌظ١بٔخ ).9.(

).10.( 
رغ١١ش ؿٍجبد  اٌغشعخ فٟ رمذ٠ُ اٌخذِبد الإداس٠خ ِٓ رؾؼ١ش اعُ ِغزخذَ عذ٠ذ، 

 ششاء أعٙضح ٚغ١ش٘ب
                                                     

                                                      ؽً اٌّشىٍخ عٕذ اٌض٠بسح الأٌٚٝ    ).11.(

                                                      رٛػ١ؼ أعجبة اٌّشىٍخ ٚششػ ِب ٠زشرت ع١ٍٙب ).12.(

).13.( 
اٌشثؾ ث١ٓ اٌّشىٍخ اٌؾب١ٌخ اٌزٟ رٛاعٙه ٚاٌّشبوً اٌغبثمخ اٌّزعٍمخ ثبٌعـً أٚ 

 اٌّشىٍخ اٌؾب١ٌخ
                                                     

                                                      اٌخذِخ اٌّمذِخ وف١ٍخ ثؾً اٌّشىٍخ عٍٝ اٌّذٜ اٌجع١ذ ٚرغٕت رىشاس ؽذٚصٙب ).14.(

                                                       اٌؾظٛي عٍٝ ئعبثخ ٌلاعزفغبساد اٌّـشٚؽخ  ).15.(

                                                      اٌّزبثعخ ِعه  أٚلا ثأٚي لإعلاِه  ثبخش اٌّغزغذاد اٌّزعٍمخ ثّشاؽً ؽً اٌّشىٍخ ).16.(

).17.( 
أٔٗ لذ رُ  رمذ٠ُ اٌخذِخ اٌزٟ ؿٍجزٙب ثشىً وـبًِ  ِعبٚدح الارظبي ثه ٌٍزأوذ ِٓ

 ِٚشع ٌه
                                                     

                                                      اٌزضاَ لغُ اٌذعُ اٌفٕٟ ثبٌّٛاع١ذ اٌزٟ ٠ؾذد٘ب ).18.(

                                                      اٌزعبْٚ ٚاٌزٕغ١ك ث١ٓ ِٛظفٟ اٌّشوض ٌؾً اٌّشىٍخ  ).19.(

).20.( 
 اعزمبدن ثأْ ِٛظفٟ اٌمغُ ٠عـْٛ أ٠ٌٛٚبد طؾ١ؾخ ٌٍّشبوً الأوضش ؽغبع١خ 

 (ِضلا اٌزٟ رإصش عٍٝ ِغزخذ١ِٓ أوضش أٚ ِعٍِٛبد ؽغبعخ (
                                                     

                                                      صمزه ثبٌّعشفخ ٚاٌخجشح اٌف١ٕخ ٌّٛظفٟ لغُ اٌذعُ اٌفٕٟ ).21.(

).22.( 
ٌغخ رٛاطً ٚاػؾخ ٚعٍٙخ ٌزٛط١ً اٌّعٍِٛبد  رٛاطً اٌّٛظف١ٓ ِعه ثبعزخذاَ

 ٚالاسشبداد
                                                     

                                                      ِجبدسح ِٛظفٟ اٌمغُ ٌّغبعذره ثشزٝ اٌٛعبئً اٌّّىٕخ ).23.(

                                                      ٌجبلخ ِٛظفٟ لغُ اٌذعُ اٌفٕٟ ).24.(

                                                      ِغزٜٛ صمزه ثّٛظفٟ اٌمغُ ٌٍّؾبفظخ عٍٝ خظٛط١زه ٚث١بٔبره عٍٝ الأعٙضح ).25.(

).26.( 
ئعـبء اٌزٛع١ٙبد اٌلاصِخ ٌٍّؾبفظخ عٍٝ آِ ٚعش٠خ اٌّعٍِٛبد ٚاٌج١بٔبد 

 اٌّؾفٛظخ عٍٝ أعٙضح اٌؾبعٛة
                                                     

).27.( 
رمذ٠ُ ِمزشؽبد ٌزؾغ١ٓ ع١ش اٌعًّ ثبعزخذاَ اٌزـج١مبد اٌزىٌٕٛٛع١خ اٌّزبؽخ فٟ 

 اٌغبِعخ
                                                     

).28.( 
ِذٜ ؽبعزه ٌخذِخ اٌذعُ اٌفٕٟ ف١ّب ٠زعٍك ثأِٛس اٌعًّ فٟ غ١ش عبعبد اٌذٚاَ 

 اٌشع١ّخ أٚ خبسط ؽشَ اٌغبِعخ 
                                                      

                                                      ثشىً عبَ، ِب ِذٜ سػبن عٓ عٛدح اٌخذِخ اٌزٟ ٠مذِٙب لغُ اٌذعُ اٌفٕٟ ).29.(
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ت١أاخ أخرٜ: اٌصاٌساٌمسُ   
 

 ( اٌخ١بساد اٌّزبؽخ أؽذأسعٛ رؾذ٠ذ )    

   :ِىاْ اٌؼّــــً فٟ اٌجــاِؼح  ).30.(

 1) ) ِجٕٝ و١ٍخ اٌزغبسح ٚالالزظبد   (7)  ُِجٕٝ الإداسح ، أسعٛ رؾذ٠ذ اٌمغ-------------- 

 2) ) ِجٕٝ و١ٍخ إٌٙذعخ   (8)  صعِٕٟجٕٝ و١ٍخ رىٌٕٛٛع١ب اٌّعٍِٛبد ِٚشوض ٔغبد 

 3) ) ِجٕٝ و١ٍخ الاداة   (9) ِجٕٝ اٌّىزجخ اٌشئ١غ١خ 

 4) ) ٍَِٛجٕٝ و١ٍخ اٌع   (10) ِجٕٝ دساعبد اٌّشأح 

 5) )  اٌع١ٍبِجٕٝ و١ٍخ اٌذساعبد 

 

 

 
ِجٕٝ و١ٍخ اٌؾمٛق ٚالاداسح اٌعبِخ ِٚعٙذ  (6) 

 اٌؾمٛق

  --------------------------(ؽذد)ِجٕٝ اخش  (11)

٠ٓ ثأٔه ثؾبعخ  ٌزذس٠ت فٟ ِغبي /ً٘ رعزمذ  ((.31.

 اٌزىٌٕٛٛع١ب ؟       
                 ُٔع    لا 

(.32.) 
ٌٍغإاي اٌغبثك، ٠شعٝ رؾذ٠ذ " ٔعُ"ئرا وبٔذ الإعبثخ 

 : ٠ٓ ٌزذس٠ت ف١ٗ /اٌّغبي اٌزٞ رؾزبط 

 

 

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

.33.)) 
٠ٓ ٌّغبعذح ف١ٕخ /رؾزبط  شٙش٠ــبرمش٠جب، وُ ِشح 

 : ٌلأعٙضح اٌزىٌٕٛٛع١خ
1- 3               4- 9               10  فأوضش 

(.34.) 

٠ٓ ف١ٗ /ِب ِعذي عذد اٌغبعبد رمش٠جب اٌزٞ رغزخذَ 

عٛاء فٟ اٌعًّ أٚ  ١ِٛ٠بالأعٙضح اٌزىٌٕٛٛع١خ 

 خبسعٗ ؟ 

    ألً ِٓ عبعخ2-5      عبعبد 6 فأوضش 

.35.)) 
٠ٓ خلاٌٙب أْ ٠مَٛ /ِب ٟ٘ اٌّذح اٌضِٕخ اٌزٟ رشػٝ

لغُ اٌذعُ اٌفٕٟ ثؾً ِشىٍخ رىٌٕٛٛع١خ رعـً عٍّه 

 خبطزه؟عٍٝ عٙبص اٌؾبعٛة 

 15         دل١مخ 30          دل١مخ 1-2         عبعخ

      َٛخلاي ٠           ٌٟ١ٌٍَٛ اٌزب         لا فبسق  

    ،(ؽذد)غ١ش رٌه :________ 

.36.)) 
٠ٓ أؽ١بٔب عٓ اٌخذِخ اٌزٟ ٠مذِٙب لغُ /ً٘ رغزع١غ

 اٌذعُ اٌفٕٟ ثّظبدس أخشٜ ٌٍّغبعذح؟     
               ُٔع   لا 

.37.)) 
اٌغبثك، ٠شعٝ رؾذ٠ذ  ٌٍغإاي" ٔعُ"ئرا وبٔذ الاعبثخ 

 :ِظذس اٌّغبعذح

   ِغإٚي اٌظ١بٔخ اٌخبص ثٛؽذره       ًّصِلاؤن فٟ اٌع

           اٌـٍجخ  ،(ؽذد)غ١ش رٌه :     ______________ 

.38.)) 

٠ٓ  ٚعٛد لبعذح ث١بٔبد رؾزٛٞ عٍٝ ؽٍٛي /ً٘ رإ٠ذ 

خـٛح ثخـٛح ٌّخزٍف اٌّشبوً اٌزىٌٕٛٛع١خ فٟ 

٠ٓ ِٓ خلاٌٙب ؽً / عبِعخ ث١شص٠ذ ٚاٌزٟ رغزـ١ع

 اٌّشبوً اٌزىٌٕٛٛع١خ  ثٕفغه؟ 

                ُٔع        لا 

.39.)) 
ثشىً عبَ، و١ف رم١ُ دسعخ ِعشفزه ثبعزخذاَ 

 الأعٙضح اٌزىٌٕٛٛع١خ ٚثشاِغٙب اٌّزعٍمخ ثعٍّه؟ 
           ثغ١ـخ       ِزٛعـخ              عب١ٌخ خج١ش 

.40.)) 
ً٘ رإ٠ذ ئٔشبء ٚؽذح ِزخظظخ ٌٍزذس٠ت عٍٝ 

 اٌخذِبد اٌزىٌٕٛٛع١خ ٌّغبٔذح أعشح اٌغبِعخ ؟  
                ُٔع                  لا  غ١ش رٌه________ 

.41.)) 
ع١بعخ "٠ٓ أٚ رُ اؿلاعه عٍٝ /ً٘ رعشف

 فٟ عبِعخ ث١شص٠ذ؟" رىٌٕٛٛع١ب اٌّعٍِٛبد

          ُٔع        لا

 

.42.)) 
٠ٓ ثأْ ٠زُ رغ١١ش فٟ اٌخذِخ اٌّمذِخ ِٓ /ً٘ رأًِ 

 لغُ اٌذعُ اٌفٕٟ ئصش ِعشفخ ٔزبئظ ٘زا الاعزج١بْ؟
                ُٔع               لا  غ١ش رٌه_______ 
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 أوبد٠ّٟ     ئداسٞ             : ِغبي عٍّه فٟ اٌغبِعخ   ((.43.

 فأوضش 1- 2              3- 9            10- 15         16 :          عٕٛاد عٍّه فٟ اٌغبِعخ رزشٚاػ ث١ٓ (.44.)

 

اخر١ارٞ: اٌراتغاٌمسُ   

 
   .٠شعٝ رض٠ٚذٔب ثّلاؽظبره ِٚمزشؽبره

 

 

 

 

 

 

 

فٟ حاي رغثره تاٌّراتؼح ِؼه ف١ّا ٠رؼٍك تّلاحظاذه ٚخاصح  تإسّه ٚٚس١ٍح اذصاي تهذس٠ٚذٔا ٌه خ١ار : ِلاحظح

.  ِٚمررحاذه

  

ِساّ٘ره اٌفاػٍح فٟ ذم١١ُ خذِح لسُ اٌذػُ شىرا جس٠لا ي

 اٌفٕٟ

 

 

:  ػٍٝ اٌؼٕٛاْ اٌرا2009ٌٟ/ 30/5أرجٛ ارجاع الاسرثأح حرٝ ذار٠خ 

 

 ٔـــــٛر شــروـــس 

جاِؼح ت١رز٠د  /ِىرة ػ١ّذ و١ٍح إٌٙذسح 
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10.  Appendix B: BZU Helpdesk Staff Job Satisfaction Questionnaire  

 

Helpdesk Staff Job Satisfaction Questionnaire 

 

By completing a job satisfaction questionnaire; you‟ll be able to identify those 

aspects of your current job that are rewarding as well as those that contribute to 

dissatisfaction. The results will help you to clarify the aspects of a job that most 

directly contribute to your career satisfaction. You can also use this exercise to 

predict how you might respond to potential occupations and the degree of 

satisfaction that a potential job is likely to provide. 

 

PART I 
 

GENERAL INFORMATION 
 

Occupation:  

_____________________________________________________________ 

How long have you worked for BZU? _________________________________ 

What previous positions have you held within BZU? ________________________ 

____________________________________________________________________

____________________________________________________________________

________ 

What is your current job title? 

_______________________________________________ 

How long have you held your current position? 

_________________________________ 

Briefly describe your work responsibilities: 

___________________________________________________________________ 
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PART II 

RATING YOUR JOB SATISFACTION 

 

1 

not satisfied 

at all 

2 3 

somewhat 

satisfied 

4 5 

extremely 

satisfied 

  

Using the scale shown above, rate your level of satisfaction with the following 

aspects of your job. 

 

GENERAL WORKING CONDITIONS 
_____ Hours worked each week 

_____ Flexibility in scheduling 

_____ Location of work 

_____ Amount of paid vacation time/sick leave offered 

 

PAY AND PROMOTION POTENTIAL 
_____ Salary 

_____ Promotion Opportunities  

_____ Benefits  (Health insurance, life insurance, etc.) 

_____ Job Security 

_____ Recognition for work accomplished 

 

WORK RELATIONSHIPS 
_____ Relationships with your co-workers 

_____ Relationship(s) with your supervisor(s) 

_____ Relationships with your subordinates (if applicable) 

 

USE OF SKILLS AND ABILITIES – DEVELOPMENT OPPORTUNITIES 
_____ Opportunity to utilize your skills and talents 

_____ Opportunity to learn new skills 

_____ Support for additional training and education 

 
WORK ACTIVITIES  
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_____ Variety of job responsibilities 

_____ Degree of independence associated with your work roles 

_____ Adequate opportunity for periodic changes in duties 

 

OTHER ASPECTS OF THE JOB RELATING TO YOUR LEVEL OF 
SATISFACTION 
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

___________________ 

 

 

Optional Section  

 

Review your ratings. List the items for which your level was a 4 or a 5: 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

________________________________ 

 

 

Now list the items below for which your satisfaction level was a 1 or a 2. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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11.  APPENDIX C:  Correlation Matrix 
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 Tech Service Response 
Time 

1.000 .651 .555 .565 .541 .534 .593 .575 .538 .609 .592 .624 .502 .529 .530 .327 .280 .374 .467 .564 
.54

9 
.500 

  Admin Service Resp. Time 
.651 1.000 .502 .469 .420 .468 .527 .468 .358 .489 .498 .464 .344 .512 .536 .394 .335 .388 .402 .343 

.41
5 

.453 

  Resolution in the first visit 
.555 .502 1.000 .685 .635 .636 .604 .420 .374 .425 .516 .592 .644 .555 .528 .518 .532 .433 .396 .536 

.56
9 

.572 

  Provide Explanations 
.565 .469 .685 1.000 .645 .642 .607 .539 .451 .550 .504 .540 .560 .506 .379 .389 .378 .396 .391 .374 

.41
5 

.370 

  Problem History 
Recognition 

.541 .420 .635 .645 1.000 .676 .535 .446 .484 .389 .476 .394 .502 .406 .513 .418 .391 .427 .522 .598 
.56

4 
.535 

  Long Term Resolution 
.534 .468 .636 .642 .676 

1.00
0 

.679 .616 .539 .604 .687 .606 .593 .477 .584 .386 .315 .325 .323 .489 
.46

4 
.450 

  Answers to Queries 
.593 .527 .604 .607 .535 .679 

1.00
0 

.676 .472 .520 .610 .539 .614 .568 .586 .359 .342 .334 .342 .420 
.49

5 
.454 

  Follow-ups 
.575 .468 .420 .539 .446 .616 .676 

1.00
0 

.723 .665 .643 .618 .467 .495 .623 .285 .259 .363 .436 .292 
.34

9 
.361 

  Assurance of Service 
Completion .538 .358 .374 .451 .484 .539 .472 .723 1.000 .607 .605 .522 .459 .388 .544 .162 .185 .337 .467 .284 

.27
0 

.306 

  Time Respect 
.609 .489 .425 .550 .389 .604 .520 .665 .607 

1.00
0 

.693 .638 .369 .468 .546 .263 .132 .234 .335 .313 
.20

9 
.252 

  Coordination among Staff 
.592 .498 .516 .504 .476 .687 .610 .643 .605 .693 

1.00
0 

.769 .662 .551 .699 .393 .383 .392 .402 .376 
.47

3 
.388 

  Priority Setting 
.624 .464 .592 .540 .394 .606 .539 .618 .522 .638 .769 1.000 .632 .636 .601 .452 .464 .464 .403 .423 

.42
1 

.421 

  Trust in Staff Experience 
.502 .344 .644 .560 .502 .593 .614 .467 .459 .369 .662 .632 

1.00
0 

.690 .661 .542 .589 .526 .558 .531 
.60

7 
.550 

  Clear Communication 
Language .529 .512 .555 .506 .406 .477 .568 .495 .388 .468 .551 .636 .690 

1.00
0 

.721 .601 .490 .457 .521 .576 
.54

8 
.472 
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  Initiative 
.530 .536 .528 .379 .513 .584 .586 .623 .544 .546 .699 .601 .661 .721 

1.00
0 

.524 .385 .376 .498 .548 
.57

3 
.462 

  Courtesy 
.327 .394 .518 .389 .418 .386 .359 .285 .162 .263 .393 .452 .542 .601 .524 1.000 .765 .597 .479 .506 

.45
3 

.421 

  Privacy 
.280 .335 .532 .378 .391 .315 .342 .259 .185 .132 .383 .464 .589 .490 .385 .765 

1.00
0 

.794 .504 .395 
.44

5 
.534 

  Data Security 
.374 .388 .433 .396 .427 .325 .334 .363 .337 .234 .392 .464 .526 .457 .376 .597 .794 

1.00
0 

.788 .315 
.36

0 
.397 

  Suggestions 
.467 .402 .396 .391 .522 .323 .342 .436 .467 .335 .402 .403 .558 .521 .498 .479 .504 .788 

1.00
0 

.321 
.31

3 
.334 

  Tel- inquiry 
.564 .343 .536 .374 .598 .489 .420 .292 .284 .313 .376 .423 .531 .576 .548 .506 .395 .315 .321 

1.00
0 

.75
3 

.741 

  Tel- Trust in Exper. 
.549 .415 .569 .415 .564 .464 .495 .349 .270 .209 .473 .421 .607 .548 .573 .453 .445 .360 .313 .753 

1.0
00 

.791 

  Tel- Troubleshooting 
.500 .453 .572 .370 .535 .450 .454 .361 .306 .252 .388 .421 .550 .472 .462 .421 .534 .397 .334 .741 

.79
1 

1.00
0 

 Tech Service Response 
Time   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .003 .000 .000 .000 

.00
0 

.000 

 Sig. (1-tailed)                       

  Admin Service Resp. Time 
.000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 

.00
0 

.000 

  Resolution in the first visit 
.000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Provide Explanations 
.000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Problem History 
Recognition .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Long Term Resolution 
.000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .001 .001 .000 

.00
0 

.000 

  Answers to Queries 
.000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000 .000 

.00
0 

.000 

  Follow-ups 
.000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .002 .005 .000 .000 .002 

.00
0 

.000 

  Assurance of Service 
Completion .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .058 .035 .000 .000 .003 

.00
4 

.001 

  Time Respect 
.000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .005 .099 .012 .001 .001 

.02
1 

.007 

  Coordination among Staff 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Priority Setting 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 
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  Trust in Staff Experience 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Clear Communication 
Language .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 .000 

.00
0 

.000 

  Initiative 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000   .000 .000 .000 .000 .000 

.00
0 

.000 

  Courtesy 
.001 .000 .000 .000 .000 .000 .000 .002 .058 .005 .000 .000 .000 .000 .000   .000 .000 .000 .000 

.00
0 

.000 

  Privacy 
.003 .001 .000 .000 .000 .001 .000 .005 .035 .099 .000 .000 .000 .000 .000 .000   .000 .000 .000 

.00
0 

.000 

  Data Security 
.000 .000 .000 .000 .000 .001 .001 .000 .000 .012 .000 .000 .000 .000 .000 .000 .000   .000 .001 

.00
0 

.000 

  Suggestions 
.000 .000 .000 .000 .000 .001 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000   .001 

.00
1 

.001 

  Tel- inquiry 
.000 .000 .000 .000 .000 .000 .000 .002 .003 .001 .000 .000 .000 .000 .000 .000 .000 .001 .001   

.00
0 

.000 

  Tel- Trust in Exper. .000 .000 .000 .000 .000 .000 .000 .000 .004 .021 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000   .000 

  Tel- Troubleshooting 
.000 .000 .000 .000 .000 .000 .000 .000 .001 .007 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000 

.00
0 

  

a  Determinant = .000 


