
 

 

     

Abstract— In this research, a systematic and quantitative 

engineering-based approach is followed by applying well-known 

international standards and guidelines to develop a quality model to 

measure external quality for web-sites developed in Punjabi and 

Hindi of academic domain. The set of these websites have been 

prepared. Among the four hundred forty nine universities in India, 

websites of forty nine universities are developed  in English and 

Hindi, websites of three universities are developed  in Punjabi and 

English and remaining all are in English and other regional 

languages. The model has been empirically validated with a sample 

of five websites of prestigious academic institutes from India. 

Correspondingly, the model can be used for websites developed in 

other languages also. The research is valuable to researchers and 

practitioners interested in designing, implementing and managing 

academic websites. Also, analysis and comparisons among web sites 

of academic domain can be performed in a consistent way.  

Keywords— Academic domain, External Quality, Indian 

Languages, Punjabi and Hindi , Quality model, Universities of 

India, Websites.  

I. INTRODUCTION 

 UR dependency on web sites is increasing day by day. 

But, due to the fast expansion of   World Wide Web the 

quality of web sites is being ignored. The web site developers 

rapidly develop web sites by ignoring their quality as they 

have to conform to important timing constraints. Internet users 

are facing lot of problems as the web sites lack usability, 

navigability, functionality, accessibility and reliability features. 

Thus, the main purpose of developing websites is forfeited. 

The expansion of web sites in Indian languages and their usage 

in India has led to the need to study the factors affecting the 

quality of the websites. 

Recently, lots of websites are being developed in regional 

languages so that maximum people are able to access them. 

Hindi is the national language of India, official language of ten 

states in India and is approximately the sixth-largest language 

in the world. Punjabi,  the state language of Punjab state in 

India and the 10th most widely spoken language in the world. 

Consequently, many websites are being developed in these 
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languages and have many users worldwide for different 

domains like newspaper, government, academic etc. As, their 

quality is not good and there are no indicators to measure 

them. So, it is the need of the hour to improve their quality.  

Monitoring and measuring the quality of web sites is an 

important challenge for regulators and policy makers. To 

measure, evaluate and to control quality, we need some 

measurable attributes. However, hundreds of attributes have 

been defined by various researchers for websites developed in 

English but they have not been standardized yet and no 

research has been carried out for measuring, evaluating and to 

control the quality of websites developed in Punjabi and Hindi.  

In this research, a systematic and quantitative engineering-

based approach is followed to identify the attributes and 

develop a quality model that effect the external quality for 

web-sites developed in Punjabi and Hindi. The developed 

quality model can be used for websites developed in other 

languages also.   

The paper is structured as follows. Following the 

introduction, related literature is presented and analyzed in 

Section 2.Section 3, discusses about the data collection. In 

Section 4, a Quality model has been proposed for websites 

developed in Punjabi and Hindi of Academic Domain based 

on ISO/IEC 25010[1]. The proposed quality model has been 

empirically validated on websites of five prestigious academic 

institutes. Consequently, Section 5 outlines the strategy and 

process for testing them. Section 6 discusses about the results 

and analysis. Finally, Section 7 presents conclusion and future 

work.  

II.  RELATED WORK 

Luis Olsina and Rossi [2-7] are pioneers in this area. A 

quality model and an ontology of characteristics was proposed 

based on ISO 9126[8], that was refined several times 

According to them, quality characteristics can be decomposed 

into multiple levels of sub-characteristics, and finally a sub-

characteristic into a set of measurable attributes. The 

characteristics used are usability, functionality, reliability and 

efficiency with their sub-characteristics as proposed by Luis 

Olsina which was implemented in all his research work. It was 

applied it to the museums domain [9], as well as to academic 

sites [10] and online shops [11]. 
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Luis Olsina et al. outlined more than a hundred 

characteristics and attributes for the academic domain websites 

in order to show the quality. A website Quality Evaluation 

Method (QEM) was proposed as a useful approach to assess 

the quality of a website. Six typical internationally or 

regionally well-known academic sites were selected to carry 

out the case study embracing regions of four different 

continents. Three different audiences were analyzed regarding 

academic visitor profiles: current and prospective students, 

academic personnel and research sponsors The aim of their 

work is basically to show a hierarchical and descriptive 

specification framework for characteristics, sub-characteris- 

tics and attributes regarding the students view point. 

The main aim of the research by Americo et al. [12] was to 

assess whether a universal web quality model can be built or 

need to build a domain specific web quality model. Americo et 

al. analyzed more than sixty automatically collectable quality 

metrics including forty proposed by other researchers. They 

selected 111 sites from three application domains i.e. 

Newspapers, Banks and Airlines. Americo et al. observed that 

almost half of the automatically collectable quality metrics are 

domain dependent. Based on their study they planned to refine, 

their website quality model consisting of two parts: one part 

“universal‟ (will include domain independent metrics) and the 

other customized for a specific domain (will include domain 

dependent metrics).  

Although Americo et al. automate the web site evaluation 

but the testing is done for external quality only both internal 

quality and „quality in use‟ have been ignored. Though, the 

„quality in use‟ is important for qualitative analysis of 

websites. 

Tripathi et al. [13] presents an evaluation methodology for 

quality characteristics of e-commerce based web applications. 

They identified factors, sub-factors and metrics from users 

point of view. An experiment was conducted to evaluate and 

validate Indian e-commerce web applications using Logic 

Scoring Preferences (LSP). They evaluated the quality of 

Indian e-commerce based web applications. Based on these 

metrics the ranking can be done  , according to their quality. 

The experiment was conducted by MCA students at Bhopal, 

India. However, the methodology opted for data collection is 

not discussed. 

Tripathi et al. [14] proposed usability metrics for cademic 

web sites. Tripathi et al. has discussed the usability 

characteristic as described by ISO 9126 model and various 

researchers concluded  that usability requirements varies for  

websites of different domains and hence to evaluate usability 

common set of metrics cannot be used. They modified a model 

proposed for Luis et al. and identified four characteristics 

(Global Site Understandability, On-Line Feedback and Help 

Features, Interface and Aesthetic Features and Miscellaneous 

Features) further divided into 32 measurable attributes based 

on their small experiment with the help of students of Master 

of Computer Applications on 3 Indian Universities. They  have 

not validated these metrics neither theoretically nor 

empirically.Although, they are planning to conduct a 

questionnaire based survey for this research. 

III. DATA COLLECTION 

To get an exact number of websites developed in Punjabi 

and Hindi of Academic Domain, the set of websites have been 

prepared for this research (Annexure I). Following 

assumptions are made during the preparation of set of 

websites: 

 The set of websites for above mentioned domains has been 

collected between 1
st
September, 2011 to 30

th
November 

2011. 

 Only academic websites in Hindi and Punjabi for the Indian 

Universities or research centre‟s who have students enrolled 

for doctoral programmes are included. The research 

centre‟s meant for research only or other academic institutes 

where there is no enrollment of students although very 

significant like University Grants Commission are not 

included as the quality characteristics like functionality, 

usability differs. 

Following observations are made while preparing the set of 

websites in above mentioned time frame: 

 There are four hundred forty nine universities in India. 

Websites of forty nine universities are developed in Hindi 

and three in Punjabi. Among them, websites of seven 

universities did not use Unicode encoding for developing 

their websites. 

Moreover, over the next few years, web sites in these Indian 

languages are expected to expand and it is necessary to ensure 

the quality of these websites.  

IV. QUALITY MODEL FOR ACADEMIC DOMAIN 

Software Engineering has a widely adopted quality model, 

the ISO/IEC 9126 revised by ISO 25010 and several 

researchers in Web Engineering have adopted it as a basis for 

their quality models. In this research also same will be 

followed. The characteristics Functional Suitability, 

Reliability, Performance Efficiency, Security  and Operability 

have been considered. Maintainability, Compatibility and 

Transferability characteristics have not been considered as 

they affect the internal quality of websites. 
As mentioned by Americo et al. [12] the quality indicators 

are domain dependent and thus the quality model has been 

developed in two phases: global (domain independent) and 

domain dependent. Previously, a global web quality model 

(domain independent) has been developed [15] by the authors 

of this paper for websites developed in Punjabi and Hindi.  

The domain independent quality model developed [15] is 

represented by hierarchical two-level tree structure which 

consists of five top-level characteristics i.e. functional 

suitability, operability, reliability, security and performance 

efficiency The model consists of two parts first includes the 

attributes that are to be tested manually and the other part can 

be automated. For automated testing five free open source 

testing tools have been proposed The model consists of more 

than hundred attributes that have been defined and a metric is 

chosen for each indicator.  The quality model can be used to 

measure the external quality and to evaluate and compare the 
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quality of web-sites developed in Punjabi and Hindi. The 

model can be implemented for websites developed in other 

languages also. 

Now, in this domain dependent quality model forty one 

academic domain dependent attributes have been proposed 

based on the characteristics mentioned in ISO 25010 

guidelines. The model consists of the eleven attributes that 

have been proposed by other researchers [16-35] and thirty 

new have been proposed. Table I shows the list of the 

proposed attributes.   
 

TABLE I  

 ACADEMIC DOMAIN ATTRIBUTES 

 

V. WEB TESTING 

The quality model developed has been empirically validated 

on a sample of websites from the data collected, as discussed 

in Section III. The sample includes the five most prestigious 

academic institutes from India i.e. All India Institute for 

Medical Sciences (Delhi), Delhi University (Delhi), Indian 

Institute of Management (Ahmedabad), Indian Institute of 

Technology (Bombay) and Punjabi University (Patiala). 

The manual testing has been done for the domain 

independent attributes proposed in the paper [15] and for the 

academic domain dependent attributes (Table I). The attribute 

values are interpreted according to the proposed metrics in the 

proposed quality models. Table II shows a glimpse of the 

testing of academic domain attributes. Each attribute‟s 

maximum value is 1.0 and the metric chosen is  in the range 

from 0.0  to 1.0. Table II shows a glimpse of the testing of 

academic domain attributes. Adding up all the scores  of  

attributes, the total score has been calculated and percentage 

has been considered (Table III) accordingly. As, the domain 

independent attributes are more in number therefore, they have 

more weightage. 
 

TABLE II 

ACADEMIC DOMAIN TESTING 

S.No. Attribute Name 
AIIM

S 

Delhi 

Univ

ersity 

Punjabi 

Univer

sity 

IIM 

Ahme

dabad 

IIT 

Bomba

y 

1 
Student Hostel 

Information 
0.50 1.00 0.00 1.00 1.00 

2 Hostel  Number Images 0.50 0.75 0.00 1.00 1.00 

3 Research Details 0.50 1.00 1.00 1.00 1.00 

4 
News and Press 

Releases 
0.00 1.00 1.00 1.00 1.00 

5 
Placement Companies 

Visited 
0.00 0.50 1.00 0.50 1.00 

6 

Placement Details 

Previous Years 

Students 

0.00 0.50 1.00 0.00 1.00 

7 Course Syllabus 0.00 1.00 1.00 0.50 1.00 

8 

Infrastructure/Library/L

aboratory  /Workshop 

Information 

0.50 1.00 1.00 1.00 1.00 

9 
Fees On-Line 

Information 
0.00 0.00 0.00 1.00 0.00 

10 
Admission Form Online 

Fill 
0.00 0.00 1.00 1.00 1.00 

VI. RESULTS AND ANALYSIS  

As discussed in the testing section, the quality of five 

websites has been calculated quantitatively and the comparison 

has been done as shown in Table III. The website of Indian 

Institute of Management (Ahmedabad) scored the highest 

among them.  Some highlights of the above tested websites 

are: 

 The website of Punjabi University is the only website that  

provides floating E-keyboard in Punjabi which assists the 

users to type in Punjabi Further, a Punjabi search engine 

called „khoj‟ has been provided which search for  the words 

typed in Punjabi. Simultaneously a dictionary is provided 

to find the meaning from English word to Punjabi. In 

addition to above a translator from Hindi to Punjabi is also 

available. Above all a very user friendly software tool to 

learn Punjabi has also been introduced by the University. 

 The website of Delhi University has a unique feature to 

facilitate the blind users under the heading “Equal 

Opportunity Cell” which reads the text from the screen.  

TABLE III.  

ANALYSIS  OF ACADEMIC DOMAIN  WEB SITES 

Website Link 
http://www.aiims.edu

/

http://www.du.ac.in

/

http://www.punjabiu

niversity.ac.in

http://www.iimahd.

ernet.in

http://www.iitb.ac

.in

Date of Testing 14.07.12 16.12.12 19.12.12 03.01.13 03.01.13

Language
Hindi and 

English

Hindi and 

English

Punjabi and 

English

Hindi and 

English

Hindi and 

English

Domain Dependent

Score  (Out of 41)
20.73% 67.80% 68.29% 84.15% 96.25%

Domain Independent

Score (Out of 102)
40.15% 56.73% 43.11% 58.84% 51.77%

Total Score

percentage (Out of

143)

34.46% 60.00% 50.54% 66.25% 64.57%

Rank 5 3 4 1 2

IIT Bombay
Name of the

Academic Institution

All India 

Institute of 

Medical Sciences

Delhi 

University

Punjabi 

University

IIM 

Ahmedabad
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VII. CONCLUSION 

The major challenge faced in this research is that the web is 

continually evolving, with ever changing contents, functions 

and services. Moreover, with time, the importance of 

characteristics vary e.g. earlier accessibility was considered 

more important characteristic but now-a-days usability is given 

more importance. However, the research will be valuable to 

researchers and practitioners interested in designing, 

implementing and managing academic websites developed in 

Punjabi and Hindi as well as in other languages. Also, analysis 

and comparisons among academic web sites could be 

performed in a consistent way.  

Finally,  the proposed quality model can be useful not only 

as a frame of reference to evaluate existing web sites and fix 

errors, but also can be helpful in improving their quality 

through re-engineering.  

Now, in the next step the data will be collected for the 

above mentioned set of websites of academic domain. 

Subsequently, quality will be measured quantitatively and 

qualitative analysis will be done. 

Subsequently, questionnaires will be prepared to measure 

„quality in use‟ for these websites. A pilot study will be carried 

out beforehand to validate these questionnaires. They will be 

filled by different types of users. Each questionnaire‟s item 

will be quantified by a metric (regarding the user questionnaire 

scale). Hence, qualitative analysis will be done for „quality in 

use‟ for these websites.  
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