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ABSTRACT

AGENT BASED INFORMATION RETRIEVAL IN GOVERNMENT
SECTOR WEBSITES OF PAKISTAN
By

Mutahira Naseem Tahir

In this era of information technology, technology becomes an inseparable entity in human
lives. The information technology and information and communication technology is
diversely affecting the human lives both in positive and negative aspects. The new trends
in these technologies and their impact on the human race enforces researchers and
developers to come across new better techniques. E-Government is initiated with the aim
to use the information technology, information and communication technology and wide
variety of web-services to encourage involvement of the different stakeholders and
enhance the performance of the government. The E-Government directorate under the
supervision of ministry of information, approves a strategic plan for e-government. As
part of the strategic planning, ministries are developing and launching their websites.
This thesis attempts to bring attention towards the importance of search feature in the
websites and quality of these websites are evaluated on the basis of an ISO/IEC25010-11
standard. This thesis will highlight the importance of search functionality in e-
government. Moreover, an agent based information retrieval system GOWAIR is
proposed and implemented to handle the issue of search functionality. At the end, an

evaluation is carried out and mention results obtained.
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CHAPTER 1

1 INTRODUCTION
1.1 BACKGROUND

The basic definition of an E-Government is "The employment of the Internet and the
world-wide-web for delivering government information and services to the citizens" [1].
Electronic government can also be stated as "The utilization of Information Technology
(IT), Information and Communication Technologies (ICT s), and other web-based
telecommunication technologies to improve and/or enhance on the efficiency and
effectiveness of service delivery in the public sector” [2]. E-government encourages the
involvement of different stakeholders in the development of state and community as well

as develops the governance process better [3].

Network society theorists’ states in various studies that activities and social structures in
societies are increasingly centers around network largely on information and
communication technologies (ICTs) [4] [5] [6]. However governments lag behind in
taking up the new technologies. Current public administrations have become
progressively more multifaceted, have to harmonize activities with evolving actors in the
public domain, and management and processing of large amount of data looks like a silo,
insular culture, slow policy-making and knowledge dissemination of the aged model
appears to be ill-suited for the improve information flow and corporation, legality and

trust as perceived by the citizens and ultimately efficiency and proficiency [7].

Taking this scenario into consideration, e-government and ICT seems to be ideal solution
to contemporary public administration problems since the middle of 1990s. Researchers
are arguing that could the intensive use of technology increase efficiency of public
administration operational rules, simplifies administrative processes [8], involvement of
the citizens increases [9] and transparent and accountable government activities could be
legislate [10]. Due to high expectations, an exploration is required to evaluate the extent
to which public administration and procedures can incorporate ICTs in their basic
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activities. It is fascinating to validate whether governments are becoming suppler,
transparent and considers citizen’s preferences, and transition towards new form of
administrative organization might be considered as a virtual state [11] or as a network
administration [12].

The government of Pakistan announced its first e-government strategy in 2005 for five
years. The E-Government Directorate revised the strategic planning based on the
consideration of past years, new realities and current conditions. The E-Government
strategic plan is approved for three years in July 2012 [13]. Salient feature of this
strategic plan is human resource development, top-level owner-ship, comprehensive
planning, priority on high impact projects, interoperability of applications, security of

government information, timely availability of funds and software development.

According to internet live stats [14], there are 1,025,413,487 websites in the world. The
number of these websites continuously increasing with each passage of time. The total
number of websites registered under the domain “.pk” are approximately 30,000
according to ISPAK 2014 [15].

According to August 21, 2016 United States estimation, population of Pakistan is
193,337,071 [16] with literacy rate of 57% [17] having 69% males and 45% females

respectively literate. The internet users in Pakistan are 25 million with 15.9%.

Websites are information systems (IS), organized to collect, store, organize and
communicate information. Information retrieval and search is the integral part in the

world of websites

The Government of Pakistan aims to spend Rs.4.6 billion on the information technology
in the form of e-government, infrastructure and human resource development. The e-
government is gaining fame in recent years. It is observed that over the past few years,
almost every ministry is moving towards the e-government. This allows the citizens of

Pakistan to have an easy access to rules, regulations, legislations and laws.



The e-government sector is in its initial stages having many short comings. Apart from
many other limitations, these government sector websites do not address the issue the

intelligent information retrieval.

1.2 PROBLEM STATEMENT

The literacy rate of Pakistan is 57% including the individuals having the basic education
who can read or write their names. The access to information especially the related to
legal procedures is the right of every human. In the era of technology, the government of
Pakistan is paying attention to the e-government sector. Different ministries develop their
websites with the aim to provide the information to the citizens of Pakistan. The e-
government is in the initial stages in Pakistan, it lacks different aspects which can
benefits the general users. One of the aspect is the search facility in these websites. The

thought is to provide a technique to facilitate the users while using these websites.

1.3 OBJECTIVES

e Analyze the existing government sector websites

e Study the ISO/IEC 25010 standard to evaluate the quality of government sector
websites.

e Study the impact of search feature on the overall quality of the website.

e Propose a solution that overcomes the challenges faced due to lack of search
feature in the government sector websites

e Develop an abstract application which will facilitate in the search process

e Test the effectiveness of the developed application

1.4 ADVANTAGES

This research provides the opportunity to explore this domain of study, which will

greatly serves to improve the lives of people of Pakistan.



e Primarily an in-depth research pertaining the quality of government sector
website has been carried out.

e This research provides the opportunity to study the importance of ISO standard
and adherence of the websites with the 1ISO quality standard.

e An agent based information retrieval system is developed.

e The system provides with a single screen to surf the government sector websites.

e This will allow users to search the required information from any websites.

1.5 AREASOF APPLICATION

e Quality engineering
e Study the adherence of 1SO standards in the e-government
e Study the impact of search feature on the quality in use of e-government

e Develop an application tackle the issue of search facility

1.6 THESIS ORGANIZATION

The thesis is organised in the following manner. Chapter 2 provides the literature review;
research methodology is presented in Chapter 3, Chapter 4 presents the analysis of
existing government sector websites and impact of search feature on the quality of these
websites; Chapter 5 presents the proposed solution and implementation of the proposed
solution; Chapter 6 presents the survey results of the proposed solution and Chapter 7

concludes the thesis with concluding remarks.



CHAPTER 2

2 LITERATURE REVIEW

2.1 1SO STANDARD

The traditional web applications do not address the features and usage context of mobile
applications. In the paper [18], authors highlight the issues of user interface operability
and their impact on the evaluation on the mobile applications usability. An 1ISO 25010
based quality model called 2Q2U is offered to assess and improve the MobileApp
usability. 2Q2U addresses the quality attribute 1)quality, 2)quality in use, 3)actual
usability and 4)user experience) They looked as the mobile app usage context and impact
on app design. In combination with 2Q2U a new framework for the quality is proposed in
[19]. SIQinU (strategy to improve quality in use) aims to improve the quality. The
propose strategy is used for the evaluation of radio WebApps for user’s hedonic and

pragmatic needs.

A framework is presented [20] to evaluate Hindi and Punjabi websites on the basis of
external quality attributes based on ISO/IEC 25010-11 standard. The proposed
framework includes visual and automated observations. In their research proposal, 290
websites from academic, newspaper and government domains will be selected to evaluate

on the basis of designed framework.

Abbasi et.al in [21] presents the ISO 25010 user interface aesthetics (UIA) from product
quality (PQ) and quality in use (QIU) perspectives. In the said 1SO standard, aesthetics is
categorized as sub-characteristics of usability. While designing, it is important to design
and evaluate aesthetics from user’s perspective as well as from the product design

perspective. The proposed approached is used to evaluate local Chinese websites.

The web portals as discussed in [22] provide wide range of applications, information and
services. The quality in use, as important perspective of ISO/IEC 25010 standard is used

as base to define a quality model for the web portals.
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Stefani in [23] defines the B2C-specific quality assessment model for web metrics. Three
dimensions based on end-user interaction categories, internal specifications of metrics

and sub-characteristics of quality in light of 1ISO9126.

Jayakumar [24] evaluates the websites quality on the basis of accuracy, feasibility,
usability and Website quality Assessment model (WQAM). The quality metrics are
evaluated through the questionnaire sample. The feedback is used to identify the areas in
the website requires improvement. On the basis of the feedback, new e-learning
framework is proposed to incorporate the findings. High-level structure based on
characteristics, sub-characteristics and main three dimensions attributes (content, service
and technical quality) is suggested for the comparison, evaluation and improvement of
websites [25].

The independency between the six quality attributes of ISO/IEC9126 is confirmed in the
paper [26]. Customer satisfaction is quantitatively measured on the basis of these quality
attributes. A prediction model is presented to assess the total customer satisfaction based
on the inherit characteristics of the product. Based on these quality attributes “three
dimensional integrated value model [27]” model is proposed to display the total quality
of the system visually. The entire quality of the system can be measured and compared
using integration meter of the evaluation of the system presented through solid volume

cubic vectors of the characteristics.

2.2 INFORMATION RETRIEVAL TECHNIQUES

Vimes is architecture for the information retrieval on the web [28]. This architecture is
based on the description of relevance. The broader relevance used not only the relevant
weight but also consider constrains 1) form, 2) format, 3) price and quality. Profiles are
stored as mean to store user preferences. The basics of this model lie on the heterogeneity
of information flow: different resources deliver the same information having attributes
like price and quantity. The relevance of the resource to the query depend on constrains
including price, quantity, format or form. Vimes is a broker aiming to assist in the query

process. The architecture is composed of three components; 1) stores user profiles in
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open formats, 2) transformation broker to transform resources, 3) user interface for

communication between the two components.

Many search engines use keywords for the searching mechanism. Most of the time users
find noisy results in their search results due to ambiguity of semantics and usage of
keywords. Intelligent Search Bot is proposed by Gupta [29] to facilitate users by filtering
relevant results. The system continuously learns user preferences and enhances the
efficiency over time. The main concern is to identify user search intentions from the
search query and extraction of relevant results. The system is trained according to user
intentions by doing classification of the results. After training, knowledge representation
and extraction, reasoning and analysis of search results is carried out for relevance.

Decision trees are used as the foundation of this technique.

2.3 AGENT BASED INFORMATION RETRIEVAL SYSTEM

Legal and technical aspects for the use of software agents to help access the
ScienceDirect digital library are discuss in [30]. The case study presents the contract
between VUA and SceinceDirect. They study the aspect of difference made by
introducing software agents at VUA. Different scenarios are described for humans where
they interact with or without software agents to access the digital library. The use of
software agents do not change the human use of the library but provide more

geographical independence to the users.

Yew et al in [31] introduces the concept of customizable Web-browsing service using
mobile software agents. Server side multi-agent architecture is presented with the aim of
increasing the efficiency of internet browsing. The user profile is used by the software
agents to monitor the user’s favorite websites. Later on agents construct customized

views of the sites and inform the user using a web interface.

BASAR prototype is presented by [32], embeds the intelligent agents and modeling
techniques into domain oriented systems. They investigated the conceptual issues like
control of initiative, intervention and focus of attention with BASAR. They addressed the

issues of new role distribution between user and agents.
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Williams et al [33] presents SIRVIiS for multiple users of local computer system to access
information stored distinctly on a wide area network. The SIRVIiS (subject specific
information retrieval and Viewing system) consists of control panel and a content viewer.
The control panel is used to enable user define a unique set of rules for locating
information stored in one or databases across the network. Any user with the help of
content viewer can access and display information about particular subject area or
particular user. For displaying information in different subject area, local processing may
require multiple VIRViS.

The ability of mobile agents for controlling and managing information on distributed
systems is used to search technical research paper across the network [34]. The mobile
agents roams from host to different locations, execute data processing and appropriate
data is send back to the host. Htoon et.al uses the java-programming agent Aglets. They

achieved bandwidth savings and overcome the problem of network latency.

The profile information filtering using agents is presented by Wondergem et.al in [35].
The engine is implemented as multi-agent system, comprising of different types of active
agents. They used noun phrases for the basis of querying and description of languages.
The method to identify the similarity has to support these languages. Depending on the

identification process, related documents to be presented.

The technology of agents and genetic algorithms used to manage the information retrieval
[36]. The main focus of this paper is to establish a relation between genetic algorithm and
its importance for the information retrieval. This paper discusses the genetic algorithm as

a proposed solution. It also analysis the dynamic and static proposed solutions.

Fault tolerance technique for the agents is presented by Hans’s et.al [37]. Agent may stop
the operation in the route on any server. This paper proposes the usage of partial results,
check points and last visited host’s address to save before agents’ movement to the next
host in the route. If fault occurs, the affect is masked by sending the replica of the
original host to the instantaneous check point before the faulty server. This technique
shows good results by refining the round trip time of the agents. The replica agent needs

not to roll back after the incident of fault.



Mo’ller et.al [38] explores the usage of descriptive logics (DLs) for retrieving
information in multi-agent set-up. Two DLs and their relevant reasoning facilities are
discussed for information retrieval. They checked the scenarios of instance example-
based instance retrieval, retrieval and instance checking. A broker based multi-agent for
information retrieval is presented to make use of knowledge bases. The purpose behind is
to transfer queries to individual agents and their conglomerated result use as a correct but
need not to be complete set of results. Multi-agent information retrieval systems are
further enhanced using the intelligent evolution [39]. Based on user’s query history, the
system rectifies users’ preferences constantly coming with more accurate results. The
experimental results show an accuracy of 81.6% and continue to improve with constant

use of the system.

Document ranking optimization (DROPT) technique is presented for context aware
health care systems [40]. This technique measures retrieve information to validate the
effectiveness of the results. They [40] presented architecture for the information retrieval
system comprising of context aware agents expertise. Researchers while establishing
solutions for the medical health care systems, ubiquitous computing medical system with
main focus on context aware agents is presented [41]. The aim is to attain an autonomous
data organization for the user. This system helps physicians’ decisions by retrieving and

recommending links to former case studies and digital medical libraries.

The mobile agents route across different servers and study image databases performing
feature extraction, collect similar images at as each respective node to speed up the
processing [42]. The benefit of the proposed technique is increase in computational time

while reducing bandwidth by avoiding transferring of enormous data.

Selective information retrieval using agents is proposed by [43]. They use the
cooperation model to articulate the process of agent communication and association.
Different hosts collaborate with each other in a distributed environment for improving
proficiency. User gets more relevant pages through effective indexing and searching
approach. Higher performance is achieved using the concept of topical crawling founded

on anchor words notion.



A three layer architecture for agent based web-document search system [44]. The
proposed architecture is modular based; enable the inclusion of new search modules,
personalized selection of retrieved documents and security methodologies like encryption
[ authentication handle.

Zhang et.al [45] presented the multi-slot WebIE system based on the agents’ technology.
The proposed system comprises of different agents which co-ordinate with one another to
carry out the goal. To handle the issue of adaptability, extraction rule learning and repair

is proposed.

2.4 SEMANTIC AGENT BASED INFORMATION RETRIEVAL SYSTEMS

Medical Literature Search Agent (MELISA), a prototype is presented in [46].
Information retrieval agent can easily be adapted to any medical literature sources or
professional domains. Abasolo et.al presented a three layer architecture consist of
separated ontologies, query models and aggregation operators for combing results from

separate queries.

Chang et.al in [47] presents a prototype of agent based information retrieval in cloud
environment. The proposed framework automatically generates mobile agents for the
retrieval of preferred data without the interference of the user. Reasoning Agent (RA)
deduced the user’s request based on the ontologies and translated to a Mobile Information
Retrieving Agent Description File based on Mobile Agent Description Language to
define the behavior of IR agents. MIRA — GA a generating agent is used to generate
MIRA in accordance with MIRADF.

The problems of retrieving data from heterogeneous sources using a specific application
to distributed Earth Science data annals and prediction of world event at multiple stages
of abstraction are addressed [48]. Solution is presented by developing an engine as an
interface agent with consistent data source based on ontologies. They [48] addressed
their second problem by analyzing events over a period of time to generate sequential
patterns.
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Application of semantic agents in the field of industrial automation is presented [49]. An
agent-based approach with an integrated access to distributed heterogeneous data sources.
In the proposed approach, ontologies store terms, attributes and their relationships in a
specific domain of usage. Query processing is supported by the agents and helps users in
querying information. To identify the possible bottlenecks in the query can be handled

using different architectural modules and optimizing query.

Taveter et.al in [50] presents the problem of information source concepts and the inner-
concepts between the domain relationships. It is observed that queries are expressed in
the form of concepts about the actual object. There lies a problem in the form that is
single object can be distinguish and classified differently by different information sources.
This can be solved by defining ontologies from taxonomic perspective [50]. SARI an
agent based semantic information retrieval system is used by [50]. They contributed to
the research by elaborating and clarifying distinction and connection between ontology
and taxonomy, viewpoint and bridge in information retrieval, one-way and two-way
bridges, use of bridges to connect ontology classed to its taxonomy, query extension and
generation for databases and their conceptual structures, query expansion for textual

databases and query development for WWW.

A prototype for the information on the internet in presented [51]. They presented the
concept that web search should be both syntactically and semantically. An innovative
methodology based on semantic network and ontology using the intelligent agent model

IS proposed.

HealthAgent domain Ontology (HADOM) [52] theorizes the HealthAgent information
and describes the source knowledge using conceptual graphs (CGs). Using this method,
conceptual graphs build on the existing ontologies allowing flexibility and modularity.
The advantage of the proposed methodology is that CGs can be placed above other

formalism and optimize query and retrieval process.

A distributed Al and information mining technique is presented [53]. A multi-agent
system comprises of ontologies from taxonomies of terms is designed. Currently present

available web resources are represented in a structural way using these ontologies.
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The integrated retrieval system framework of heterogeneous information in Digital
Libraries is presented in [54]. The proposed solution consists of user interface agent,
wrapper agent, mediator agent, knowledge retrieval agent and knowledge based search
agent. These agents communicate with each other and collaborate to perform cohesive

retrieval function of diverse information in Digital Libraries.

Wang et.al [55] presents the multi-agent system based on ontologies and multi-agents.
The proposed system can effectively make information retrieval from syntax level to
semantic level, saves user searching cost and searching efficiency increases. The main
problem associated with this method is practical employment of ontologies in

information retrieval.

Architecture is proposed to process ontology-based queries for the XML annotated
documents [56]. InfoSlueth an agent based system is used to carry processing on data
from heterogeneous sources allowing introduction of new agents at any time. They [56]
introduce two query strategies: 1) simple strategy and 2) semi-join strategy. Ontological
Agent-based retrieval system “KnowledgeSeeker” is to retrieve and analyze Chinese
news article from the internet [57]. The usage of different ontologies makes it easier to
fathom the context of the article more precisely. To find the required web services sue to
lack of search mechanism of UDDI and increase in web services is handled using
Semantic Search Agent (SSA) [58].

The lack of semantics hinders the automatic processing of web data. The problem is
tackle by proposing a solution comprises of semantic web and intelligent agents with the
use of other technologies such as knowledge modeling, information retrieval and
ontology construction [59]. The proposed framework consists of collecting agent, storing
agent, reasoning agent and querying agent. The problem of “difficult to feedback useful
information to users” is handled by Junwei et.al [60]. They presented a technique to
retrieve relevant documents or information by the analysis of semantics in the queries and
documents. Semantic Agent Based Search (SOAS) [61] is proposed to handle the
problem of Meta data extraction, modeling and retrieval of information over the internet.

User search preferences and intentions can be improved by specifying the user’s search
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and retrieval preference, filtering and rating web pages. This approach is highlighted
using the agent-based system “Websiffer I1I” [62]. E-learning uses the digital content
present in the form of text or multimedia elements over different search engines.
Currently search engines uses basic search by the word matching algorithms. The
meaningfulness of the search results can be increased using the domain ontologies and

multi-agent systems [63].
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CHAPTER 3

3 RESEARCH METHODOLOGY

This chapter describes the methodology used to evaluate the e-government websites. The
quality in use measures are used in the study are effectiveness in use, efficiency in use
and satisfaction in use. Quality is use do not depend only on the system/software, but also
on the specified context in which the system is being used. Quality in use context is

determined by the users, tasks, objectives and environmental factors.

This chapter discusses the research methodology to evaluate the quality in use. The
quality in use of e-government websites are evaluated using the usability study,
observations and retrospective think aloud techniques. The steps used to carry the quality

in use evaluation are defined in [70] given below:

. Establish purpose of evaluation

. Define context of use

. Specify the context of evaluation

. Specify the quality in Use Requirements
. Design an evaluation and collect data

. Analyze and interpret the data

. Present the result

3.1 ESTABLISH PURPOSE OF EVALUATION

The purpose of evaluation is to study the impact of search feature on the quality of the
website when perceived from the user perspective. The main research questions in study

are:
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1 Is the quality of existing e-government facilities are in conformance to the 1SO
quality standard?

2 Isthe quality in use of the websites enable users to provide productive results?

3 Are the quality in use measures appropriate to evaluate the quality of e-
government websites in a define context of use?

4 1s lack of one feature or another in the e-government websites affect the quality
from user perspective?

5 Is lack of search functionality in the e-government websites impact on the

efficiency, effectiveness and satisfaction of the users?
3.1.1 Identify types of products

The websites analyzed in the study are the e-government websites belongs to different
ministries. The websites considered for the research belongs to the e-government domain.
There are dozens of websites available on the internet belongs to e-government,
education, entertainment and e-commerce. The e-government websites are developed
with the aim to provide an easy access to the information and rule and regulations.
Simple observation shows that most e-government websites of Pakistan lacks one feature
or another which affect the quality in use. Therefore, existing eight e-government
websites are selected for the research are as follows:

. Federal Board of Revenue

. Ministry of Defence

. Federal Education Institute Directorate

. Ministry of Finance

. Ministry of Professional and Technical training
. Ministry of Planning, Development and Reform
. Official Gate to Government of Pakistan

. Ministry of Science and Technology
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A. Federal Board of Revenue
Federal board of revenue websites provides information about the income tax, sales tax,
customs and federal excise duty and electronic system of FBR as shown in the figure.

The website is available at http://www.fbr.gov.pk/

Sowarnmen:t o

B o = 1 o Sl o el B e b

Home

> Ministry of Finance

tigation & Intetigence ~ State Bank of Pakistan
» Taxpayers Auct + Internai Auce Dirsctorates ~ \irtusi One Stop Shop
*Lega = Training Directorates ooy
s soe . PSS rNADRA

Figure 3-1 — Federal Board of Revenue

B. Ministry of Defence

Ministry of Defence deals with the administrative matters and policies pertaining to
Defence of the Federation and three Armed forces as shown in figure. The ministry
website provides information relating to policies, publications, and jobs, Information and
Servicess, News & Press Releases. The websites is available at
http://www.mod.gov.pk/gop/index.php?q=aHROcDovLzE5Mi4xNjguNzZAUMTM2L 21vZ
C9kZWZhdWx0LmFzcHg%3D
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http://www.mod.gov.pk/gop/index.php?q=aHR0cDovLzE5Mi4xNjguNzAuMTM2L21vZC9kZWZhdWx0LmFzcHg%3D

1t of Pakistan

v of Defence

Home About Us PSDP Projects News Policies Publications Media Organizations Contact Us Feedback

Ministry of Defence Federal Minister for Defence

Ministry Overview =
Khawaja Muhammad
Asif

Deals with all policy and administrative matters pertaining to all the armed forces engaged in the defence
i T r

Secretary Defence
Lt Gen (Retd)
| |ty N
; Khattak Hi(M), T Bt
News Flash [ 37 [l
RS CE T S R RS Ry IR A e et B readmore

G dioc GRAZANO, Chief of Defence
Gen | Staff, italian Armed Forces called on

P s
Forms, Tenders, Jobs, News & Press Releases, and Related Links.

r for Khawaja Mut Asit
here in his office in Islamabad..

Figure 3-2 — Ministry of Defence

C. Federal Education Institute Directorate

FG Educational Institutions (C/G) Directorate Rawalpindi provides users with
information about academics, institutions, rules and functions and policies as shown in

the figure. The website is available at http://www.fgei-cg.gov.pk/

FG EDUCATIONAL INSTITUTIONS (C/G) A romisome EZ¥ sons B swusiogn
DIRECTORATE RAVWALPINDI [

Home | About Us - | instrutions -

{sf Position
Boys Public School
Muitan

Figure 3-3 — FG Educational Institutions Directorate Rawalpindi

D. Ministry of Finance
The Ministry of Finance deals with the subjects related to financial matters of Federal
Government and that are affecting the country. The ministry is responsible for the
preparation of annual budget, supplementary/excess budget statements. The e-
government services provided by the ministry are access to Federal Budget, Pakistan
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Economic Survey, MTBF Secretariat, PRSP Secretariat, and Debt Policy Coordination
Office, NFC Secretariat, Press Releases, Regulations, Other Publications, Quality
Assurance Program, Career Opportunities, Tenders, Trainings, HR Notifications/Office
Orders and Public Notices as shown in the figure. The website is present at

http://www.finance.gov.pk/.

s> 0 Fhone Directo e Home Other Links Contact Us Official E-mail

| N
&5 RS
Government of Pakistan g \/\ |
Ministry of Finance o el

= Eederal Budget

Overview

MEFP for EFF - IMF

Press Releases/Media

Rebuttals / Rejoinders

Prime Minister's
Program for Youth

> HR Nofifications/Office Orders Or. Wagar Masood Khan
Related Departments

= Public Notices

IMPORTANT UPDA Auditor General of Pakistan

Figure 3-4 - Ministry of Finance

E. Ministry of Professional and Technical training

Ministry of Professional and Technical Training was established in July 2011. The
ministry is striving to provide equal opportunities to all citizens enabling them to acquire
knowledge through Primary, Secondary, and Higher Education including Technical and
Professional training; creating a knowledge society leading to knowledge economy. The
website provides the functionalities as information about news/events, policies,
publications, media, different organizations under its umbrella and contact information
shown in figure. The website is available at
http://moent.gov.pk/gop/index.php?gq=aHR0OcDovLzE5Mi4xNjguNzAUMTM2L21vcHRO
bS9kZWZhdWx0LmFzcHg%3D
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~ INTRODUCTION

Minister of State

Ministry of Professional and Technical Training was established in July 2011 in the wake of 18th Amendment

Some of the Departments/Organizations previously under MOLM and MOE were placed under this Ministry Engr. Muhammad
Supreme Court of Pakistan in its Judgment dated 25th November, 2011 directed that in view of insertion of Baligh ur Rehman
Article 25-A in the Constitution. the Federal Government cannot absolve itself from the responsibility of Minister of
providing Education to its citizens read more» State readmore
News Flash Events/Highlights Parliamentary Secretary
5 | Minister of State Engr Muhammad Baligh Ut Mr. Muhammad Nazir
MAY Rehman met with the Deputy Education Khan
Minister Maldives Azleen Ahmed and his Parliamentary
delegation today. Secretary readmore

Figure 3-5 — Ministry of Federal Education and Professional Training

F. Ministry of Planning, Development and Reform
Ministry of Planning, Development and Reforms website provides an insight into the
ministry functionalities, organizations, mission statement, history, vision 2025,

development projects, different resources, media resources and contact information as

shown in figure. The website link is http://www.pc.gov.pk/.

- sarasTar staTus oF S
e 0 SoDe seLrases Selecx =
201415 = zo15

NEWS & HIGHLIGHTS g 11 Five Year Plan
== 3 201318 >

‘(m
v - Federal Minister for Planning, Development & Reforms {gﬂ ANNOUNCEMENTS
= chairs NLB meeting
= s NEWSLETTER March2016

Figure 3-6 — Ministry of Planning, Development and Reform

=] Ansan Igbal urges for state of the art early warning system
to check fiood damages

G. Official Gateway to Government of Pakistan

The website of Official Gateway to Government of Pakistan facilitates the access to all
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the websites administrated by different departments. This website provide a
comprehensive information about different topics like visa policy, passport issues,
immigration rules, economy, education, ministries, employment, tourism, holidays and
many more. The website screenshot is shown in the figure and available at
http://www.pakistan.gov.pk/.

Prime Minisfer’'s
Youlh Prograrmmirme

Figure 3-7 — Official Gateway to the Government of Pakistan

H. Ministry of Science and Technology

This ministry is enabling Government of Pakistan to take steps in the way to plan,
coordinate and direct efforts; initialize and promote scientific and technological plans for
the socio-economic development. The website provides functionalities in the form of
news, information about policies, easy access to publications, projects information and

contact information as sown in the figure. The website link is http://www.most.gov.pk/.
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Science and Technology Division Federal Minister

The Scientific and Technological Research Division was established in 1964 for (i) coordination and

Rana Tanveer
implementation of national science and technology policy: (ii) promotion and coordination of research and hiaaatn
utilization of the results of research: (iii) development. production and utilization of nuclear energy: and (iv) N 4

2 e v

coordination of utilization of scientific and technological manpower. The Division was administratively
responsible for National Science Council, the Council of Scientific and Industrial Research, the Atomic Energy
Commission and the Space and Upper Atmospheric Research Committee.... read more»

Figure 3-8 — Ministry Of Science and Technology

3.1.2  Specify quality model

The ISO/IEC 9126 standard used for the quality evaluation is replaced by ISO/IEC 25010
standard. This standard perceives usability as a component of quality in use and as a
software quality attribute as defined in ISO 9241-11standard composed of three
characteristics but main focus on quality in use. The characteristic measures are:
effectiveness in use, flexibility in use and satisfaction in use. This standard further
defines the satisfaction in use as pleasure, comfort, likeability and trust [15]. It also
defines flexibility in use as context conformity in use, context extendibility in use, and
accessibility in use [15]. Quality in use define in ISO/IEC 25010-11 model overcomes the
deficiencies present in ISO 9141-11 and ISO/IEC 9126-1. The narrow definition of
usability defined in ISO/IEC 9126 [10] is broadens in ISO/IEC 25010-11. The quality of
a system as the extent to which the system satisfies the stated and implied needs of
various stakeholders [8]. Quality in use as defined in ISO/IEC 25010-11 “the degree to
which a product used by specific users meets their needs to achieve specific goals with

effectiveness, efficiency, safety and satisfaction in specific contexts of use” [3].
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3.2 IDENTIFY CONTEXT OF USE

In order to measure quality in use, it is important to identify each component of the
context of use; the users/participants, intended user groups, skills and cognitive and
physical capabilities of the users [1]. This section presents the selection of participants
for the quality in use evaluation. A demographic survey is conducted to collect the
information about the user, the job, experience in job and technology experience. For the
demographic survey, questionnaire is used to collect the information about the potential

users in Islamabad/Rawalpindi Pakistan.

3.3 SPECIFY THE CONTEXT OF EVALUATION

The evaluation has to be carried in the conditions as close to the real world in which the

product is to be used [70].

3.3.1 Tasks:

Intended context of use: interviews are conducted with the potential users suggests that
using e-government websites become troublesome sometime due to lack of search facility.
The task list is formulated to evaluate the impact of search functionality on the quality in
use. The tasks are organize to measure learnability, cognitive load, and interactivity, ease

of use, helpfulness, attractiveness and functional completeness of these websites.

Table 3-1 — Task List

Task List

T1.Task to check the learnability

T2.Task to check the cognitive load

T3. Task to check the interactivity

T4. Task to check ease of use

T5. Task to check helpfulness

T6. Task to check attractiveness
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T7. Task to check the functional suitability

3.4 SPECIFY THE QUALITY IN USE REQUIREMENTS

The ISO/IEC 25010-11 quality in use measures used for the evaluation are as:

3.4.1 Effectiveness

Completion Rate: Percentage of participants who completed each task correctly.

Mean goal achievement: Mean extent to which each task was completely and correctly
achieved, scored as a percentage.

Errors: Errors were not measured.
Assists: The participants were given no assistance.

3.4.2 Efficiency

Task time: mean time taken to complete each task (for correctly completed tasks).
Completion rate efficiency: mean completion rate/mean task time.
Goal achievement efficiency: mean goal achievement/mean task time.

No of references to the manual/evaluator: number of separate references made to the

manual.

3.4.3 Satisfaction in use

Satisfaction in use was evaluated by providing users with the post evaluation satisfaction

guestionnaire.

3.5 DESIGN THE TEST AND COLLECT THE DATA

Usability evaluation was conducted to evaluate the existing e-government websites with
the actual users. The participants were told to use the websites and told that purpose of

evaluation was to judge their abilities. The participants were asked to use the e-
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government website for 15-20 minutes prior to assignment of tasks. This step was taken
to make users familiarize with the websites. The participants were asked at the end of 20
minutes time period as they were ready for the test. After 20 minutes, participants were
asked to use the websites and perform the tasks assigned by the evaluator. User based
usability test, retrospective think aloud (RTA) and observation methods were used for the
evaluation of the e-government websites. Retrospective think aloud method was used to
evaluate the severe issues faced while using the website. At the end of the evaluation
session, participants were asked to fill the post evaluation satisfaction questionnaire.

3.6 ANALYZE AND INTERPRET THE DATA

The data obtained using the usability test with the participants is analyzed by reviewing
the selected quality metrics and notes taken during evaluation process. The statistical
analysis is carried out using the mean score, median and mode for the analysis of existing

e-government websites.

3.7 PRESENT THE RESULT

Data obtained from the usability test, results were generated. The results of the quality in

use evaluation is presented in the next chapter.

3.8 SUMMARY

In this chapter research methodology used for the evaluation of quality in use of existing
e-government websites is presented. The survey was conducted among people who
belonged to different group of ages having diverse experience and information
technology knowledge. The results obtained from the survey are discussed in detail in the

next chapter.
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CHAPTER 4

4 ANALYSIS OF EXISTING WEBSITES WITH REFERENCE

TO SEARCH FUNCTIONALITY

The last chapter discusses the research methodology adopted to carry out the quality in
use evaluation of e-government websites of Pakistan. This chapter presents the results
obtained from the quality in use evaluation. A comparative analysis of the existing e-
government websites selected for the evaluation is presented. Results are presented for
the effectiveness in use, efficiency in use and satisfaction in use separately for each

website. The results presented in this section are as follows:

e Context of use survey results (participants demographic results)
e Effectiveness in use results
e Efficiency in use results

e Satisfaction in use results

The data collected for the evaluation through the usability test, observations,
retrospective think aloud and post evaluation satisfaction questionnaire. The data analysis
is carried out using the measures described in chapter 3 and statistical mean for

satisfaction in use.

4.1 CONTEXT OF USE

The intended context of use of the e-government websites is describe in this section. This
section describes the participants who took part in the quality in use evaluation process.
Users demographics, professional experience, computing experience and if have any

special needs are described.
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4.1.1 Participants Age

This section presents the users information who participated in the survey. A total of 240

users within the age range between 20 years to above 50 years participated in the
evaluation survey. The information in the figure 4.1 is explained as follows:

Among users 10% belonged to age group between 20-30 years

28% of users belonged to 31-40 years age group

36% of users had age between 41-50 years

26% of the participant’s age was above 50 years

%age of Users USERS

Above 50 mAbove50 mAge4l-50 mAge31-40 Age20-30
A — 1
Agedl-50 |
Age31-40 | \
Ape20-30 26%
0% 10% 20% 30% 40%
O %age of Users il

Figure 4-1 - %age Participants with respect to Age Group
The number of participants varied in different age groups. Among the users, 63
participants were above 50 years. Among 240 users 86 belonged to age group of 41-50
years, 67 participated users had age between 31-40year and 24 users fitted into the age
group of 20-30 years. The information of the users with respect to the age groups are

presented in the figure 4.2.

Number of Participants

Age 20-30 IEEEEEEEEEESES— 04

Age 31-40 I 67

Age 41-50 . 86
Above 50 IEEEEEEEEEEEEEEEEEEE 63

0 10 20 30 40 50 60 70 80 90 100

B Number of Participants

Figure 4-2 — Number of Participants
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4.1.2 Participants Occupation

To achieve the desire goals of the quality in use evaluation in the specified context, it was
ensured participants belonged to different areas of life. The results from the survey are
shown in the figure 4.3. From the results it is shown that 4% of the participants were
students, 4% were doctors, and 30% were government servants, 27% participant’s
worked in private sector or owns businesses and 35% belonged to engineers or IT

profession.

Participant's Occupation

Students = 4.00%
Doctors = 3.75%
Goernment Servant TS 30.00%
Private Jobs/ Business s 27.08%

IT/Engineers I 35.00%
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%

H Participant's Occupation

Figure 4-3 — Participant’s Occupation

Among 240 participants, 84 participants worked as engineers/IT professionals and users
who had private jobs or own businesses were 65. In the survey, 72 participants told they
work in the government sector. Due to hectic routine of doctors, only 9 were available for
the survey. The nature of information in the selected websites was not the subject directly

related to the students, total of 10 students were asked to participate in the survey.

Number of Participants

100 72 65 84
P : ] ] =
0 —
Students Doctors Government Servant Private Jobs/ Engineers/ IT Persons
Business

m No. of Participants

Figure 4-4 — Number of Participants With Respect to Occupation
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4.1.3 Professional Experience

Professional experience broadens the horizons of the person. This helps in understanding
the cognitive behavior of the users and their attitude towards the e-government. For the
users experience average mean value is used to determine the participant’s job experience
with respect to their profession. User’s professional experience is shown in figure 4.5.

The information about the participants experience is explained as follows:

e IT professional/ Engineers had an average of 7.5 years of experience in their
respective fields.

e Users having jobs in the private sector had mean 5.5 years of experience.

e Government sector users had an average mean of 15 years job experience

e Doctors were working for the 9 years in the field.

Experience Years

20
15
15

10 75
5.5

YEARS OF EXPERIENCE

Engineer/IT person Private Sector Government Sector Doctor
AXIS TITLE

Experience Years

Figure 4-5 — Professional Experience
4.2 EFFECTIVENESS IN USE

The data for the Effectiveness in use was collected using the usability test, observations,
retrospective think aloud (RTA) and post evaluation questionnaire. The effectiveness was
measured using the definition used in Chapter 3 section 3.4.1. The results for
effectiveness were recorded for all the eight websites during the task performance phase.

The mean, median and mode values for each websites is shown in Table 4.1.
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Table 4-1 — Results for Effective in Use

Sr. Mean %age Completion | User Response
No | Websites Rate
Mean Median | Mode | Mean | Median Mode

1. FBR 70% 67% 60% | 2.355 | 2 2

2. | Ministry of Defence 56.66% | 49% 50% | 2.5 1 2

3. | Federal education Institute | 46.66% | 35% 40% | 1.3 1 1
Directorate

4. | Ministry of Finance 63.33% | 55% 50% |2 2 2

5. | Ministry of Professional and | 53.33% | 60% 45% | 2.3 1 2
Technical Training

6. Ministry of Planning, Development | 46.67% | 38% 48% | 3 1 2
and reform

7. | Official Gateway to Government of | 40% 25% 35% | 1.3 2 1
Pakistan

8. | Ministry of Science and | 54% 56% 45% | 2 2 2
Technology

Note: all task complete = 100%, each task with error = 10% deduction, help from evaluator = 5%
deduction

User Response: 1 strongly not agree, 2= disagree, 3 = neutral / somewhat agree, 4 = agree, 5 = strongly
agree

In the above table results are organized in two ways 1) mean %age completion rate
obtained from usability test and RTA and 2) user response from the questionnaire
4.2.1  Analysis of Effectiveness in Use

The performance of the selected websites are compared using the data presented in above
Table 4.1. For the comparative analysis mean values for percentage of task completion
rate while analyzing the mistakes, errors and help from the evaluator. The figure 4.6

shows the comparative analysis of the websites selected for the research study.
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Effectiveness

Ministry of Science and Technology [ 54.00%
Official Gateway to Government of Pakistan [ 40.00%
Ministry of Planning,Development and Reform [ 46.67%
Ministry of Professional and Technical Training [ 53.33%
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Federal Education Institute Directorate [ 46.66%
Ministry of Defence [ 56.66%
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Figure 4-6 - Comparative Analysis of Effectiveness in Use for the Websites

The analysis of the figure 4.6 showed that measures for the website of FBR are greater
than all other websites. This showed that users find it easy to complete the assigned tasks
with less errors and least help from the evaluator. The results indicated that users had
more difficulty in completing the tasks, made mistakes and required frequent help from
the evaluator while using other websites. The figure above show that users faced great
difficulty in finding the desired results while using the Official Gateway to Government

of Pakistan.

The figure 4.7 shows the comparative analysis of user response obtained from the post
evaluation questionnaire at the end of task completion. The results shows the attitude of
the users towards the websites. The results measures using the 5 point Likert scale. The
results in the graph shows the average mean values of the user response obtained from
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the questionnaire. The lower scores show poor performance of the users. The user
response for Official Gateway to Government of Pakistan and Federal Education Institute
Directorate is least. The analysis of the results shows users were not or somewhat
satisfied with their task performance.

Effectiveness: User Response

Ministry of Science and Technology [ 2
Official gateway to Government of Pakistan [ 13
Ministry of Planning, development and reform [ s
Ministry of Profesional and Technical Trianing [ 23
Ministry of Finance [T 2
Federal Education Institute Directorate [ 13
Ministry of Defence [ 25
FR [ 2355

H Effectiveness

Figure 4-7 — Effective in Use: User Response

4.3 EFFICIENCY IN USE

The data for the Efficiency in use was collected using the usability test, observations,
retrospective think aloud (RTA) and post evaluation questionnaire. The effectiveness was
measured using the definition used in Chapter 3 section 3.4.2. The results for efficiency
were recorded for all the eight websites during the task performance phase. The mean
time taken to complete the accurately completed task is measures using the usability test
and observations. The mean, median and mode values measures through the post
evaluation satisfaction questionnaire for each websites is shown in Table4.2.
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Table 4-2 — Efficiency in Use

Sr. | Websites Mean Efficiency User Response
No Mean Time %age | Mean Media | Mode
%oage / n
Task Time
Rate
(Yoage)
1. | FBR 70% 1.25m | 56% | 2.473 |1 2
2. | Ministry of Defence 56.66 |15m |37.7 |27 2 2
% 7%
3. | Federal education Institute | 46.66 | 25m | 19% |1 1 1
Directorate %
4. | Ministry of Finance 63.33 [25m |253 |21 1 2
% 3%
5. Ministry of Professional and | 53.33 | 1.25m | 426 |1 2 1
Technical Training % 6%
6. | Ministry of Planning, Development | 46.67 | 1.5m |31.1 |2 2 2
and reform % 1%
7. | Official Gateway to Government of | 40% 25m | 16% | 2.3 1 2
Pakistan
8. | Ministry of Science and Technology | 54% 1.12m (482 |1 1 1
1%

Note: Mean %age task rate (%age) is used from the Table 4.1, Time is calculated in minutes using stop
watch, User Response: 1 strongly not agree, 2= disagree, 3 = neutral / somewhat agree, 4 = agree, 5 =
strongly agree

4.3.1 Analysis of Efficiency in use

The comparative analysis of the results shown as bar graph in figure 4.8. The results in
the graph is plotted using the mean values presented in the Table 4.2. The analysis of the
results shows that the efficiency rate of the selected websites were not high. These
websites do not provide functions that access users in finding the desired results within
specified time. Other factors that affect the efficiency were organization of the data on
these websites. Users found it difficult to memorize these websites for later use. The
website of FBR presented the partial search functionality helped in achieving high
efficiency rate. On the other hand Official Gateway to Government of Pakistan and

Federal Education Institute Directorate had the least efficiency rates.
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Figure 4-8 — Efficiency
User response obtained using the post evaluation satisfaction questionnaire is shown in
figured.9. The 5 point Likert scale is used to measure the survey results. The high scale indicate
the greater satisfaction achieved obtained by completing tasks in limited/ minimum time. The

users did not feel satisfied after achieving the goals.

Efficiency : User Response

Ministry of Science and Technology N 1
Official gateway to Government of Pakistan I 2.3

Ministry of Planning, development and reform I 2

Ministry of Profesional and Technical Trianing IEEEGG_G____as 1
Ministry of Finance I 2.1

Federal Education Institute Directorate I 1
Ministry of Defence | 2.7
FBR I 2.473

0 0.5 1 15 2 2.5 3

M Effectiveness

Figure 4-9 — Efficiency: User Response
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4.4 SATISFACTION IN USE

Satisfaction is accomplished by the achieving the pragmatic goals. Satisfaction in use is
measured in terms of satisfaction, likability, trust, pleasure and comfort obtained while
using the system. The user opinion about satisfaction, likability, pleasure, trust and
comfort was recoded using the satisfaction questionnaire. The results were measured
using the Likert scale. The mean values for satisfaction in use in shown in graph in the
figure 4.10. The response showed users were not felt accomplished after achieving the
tasks. The pragmatic goal did fulfilled and users faced number of difficulties in achieving

the goals.

Satisfaction in use

4.5
3.98

2.434

{m

Ministry of Federal Ministry of Ministry of Ministry of Official Ministry of
Defence Education Finance Profesional  Planning, gatewayto Science and

Institute and development Government Technology
Directorate Technical and reform of Pakistan
Trianing

M Satisfaction M Likability ®Trust M Pleasure ™ Comfort

Figure 4-10 — Satisfaction in Use
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4.5 CONCLUSION

An important factor that contribute to poor performance is lack of search feature in those
websites. The tasks for the survey was organized in such a way that participants were
asked to use the websites for 20-30 minutes to get familiar with the features of the
websites. After the said time period, different tasks were assigned to them. Most tasks
were designed to find a particular data present on these websites. Due to lack of search
feature, user’s performance degraded. The participants did not perform their tasks with
effectiveness and efficiently. Once the tasks not completed effectively and efficiently,

user satisfaction, trust, comfort and pleasure had not achieved.
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CHAPTER 5

5 PROPOSED SOLUTION AND IMPLEMENTATION

In the Chapter 4, analysis of websites is presented selected for the research study. The
analysis shows users face difficulty in achieving the tasks due to lack of search functions
in those websites. The lack of search function impacts on the effective and efficiency of
these websites. The user’s sense of satisfaction was not achieved by not fulfilling the
pragmatic goals. A search functionality should be provided in the websites to achieve
high effectiveness, efficiency and satisfaction scores. This chapter provides an
information retrieval framework. An agent based GOWAIR system is proposed.

5.1 INFORMATION RETRIEVAL MODEL

It requires fetching data from distributed information resources through the information
searching process. The agent-based information retrieval system should have the features
of intelligence and adaptability. Using the sovereign, learning and synergic properties of
the agent, Government sector Website’s Information Retrieval (GOWAIR) system is
presented based on the ontology and multi-agent theories. Agents have an autonomous
property which enables them to control their own actions without the assistance of the
human factor. In a multi-agent environment. Agents arrange and cooperate using the
agent’s synergic property. The learning property of the agents enables them to acquire
knowledge while interacting with the human beings or other agents.

5.2 MULTI-AGENT SYSTEMS

An agent is an encapsulated software entity with predefined set of objectives. An agent

wants to achieve its goals through sovereign actions. While performing its actions, it

interacts with its environment and other agents though maintains a persistent state. The

agent-based archetype supports ways to abstract solution for a given problem. Agents

interact in a supple way by using the concepts of autonomy, reactivity, interaction, goal-
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orientation, persistency and proactivity. The concept of agents allows analyzing and
designing system having distributed information, decision processed and functionalities
[67]. Adaptive and flexible systems are developed by the researchers on the foundation of
agent-based architecture. These software systems handle different views, distributed task

nature or contradicting ideas emerges from the problem area [49].

5.3 ONTOLOGIES AND AGENT COMMUNICATION

The computer system requires representation of the concepts, relationships among them

and their related context for communication and decision tasks.

e Description of the terms in the problem domain is presented by the ontologies.

e Ontologies are used to represent the syntax and the content of messages
communicated between the agents.

e According to W3C [68], ontology is set of entities, properties, classes and
relationships to describe a standardized terminology.

e Ontologies are useful for the users, database systems or any application sharing
the knowledge specific to the domain.

e Communication between the agents is possible if they share a common ontology
or having an association between rationally parted ontologies [69].

e Random agents communicate reliably by exchanging the desired content.

5.4 PROPOSED SYSTEM

The proposed solution consist of the following steps shown in figure 5.1.
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Figure 5-1 - GOWAIR

5.4.1 Interface Layer

The intercommunication between the user and the user agent over the internet is

communicated through the interface agent.
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5.4.2 Process Layer

The process layer is the building block of the system. This layer is responsible for
handling complex and uncertain demands of the users. This layer helps users in the
intelligent compilation of search queries.

5.4.3 Retrieval Layer

Retrieval layer accomplishes the task of information retrieval, filtering relevant
information and analysis of the retrieved results according to the user demands.

5.4.4 Custom Ontology

User custom information and search patterns are stored in the custom ontology. There is a
need to store user’s information and interests to work in an efficient way. With the user’s
first time interaction with the system, users provide useful information to the system in
the form of search terms. With the user’s continuous interaction with system, the custom
ontology develops. The user’s feedback and searching demand is used as the entry point.
With the custom ontology, user will eventually have personalized searching services.

This will help the user by saving search cost and search efficiency improves.

5.4.5 Domain Ontology

Domain Ontology presents field specific knowledge. It is used to represent the content
and data sources in a specified pattern. It provides a vocabulary which is readable by the
computer machines and interpreted by humans. The domain ontology contains the

vocabulary specific to the government sector websites.

5.4.6 User Interface Agent

The communication channel between humans and computer on the foundation of custom
ontology and domain ontology is provided by the user interface agent. The custom
ontology is called by user agent after every search demand. The empirical information
related to the search query is found out and sends to the user agent for approval and
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selection. If there is no pattern similar with the user search request in the custom ontology,

search demands directly forwards to the query generation agent.

5.4.7 Query Generation Agent

User queries are forwarded to query generation agent. User agent makes pretreatment to
the user search query presented in natural language, all keywords are brought forward to
the query generation agent. Query generation agent analyzes the keywords on the basis of
domain ontology. The result of analysis is listed down in the form of synonymous with
the user’s keywords for approval and selection. If keyword is not a term of domain
ontology, users are provided with possible relational concepts in the domain ontology.
This assists users to express their searching demands in an efficient way with constant

guidance of domain ontology.

5.4.8 Query Reasoning Agent

It facilitates the formatting of searching needs that are relevant and similar to user’s
demand in accordance with domain ontology. The reasoning agent undertakes the
responsibility of semantic matching and semantic relevance matching. The impact of
semantic matching is accurate reasoning of user search needs in accord with the domain
ontology concepts; circumvents the issue of one word multiple meanings. The semantic
relevance matching implies the inference rules over the domain ontology. This provides
the co-relation between the domain ontology concepts in relation to the search
terminology. Using this, the problem of secluded information in a pool is solved.

5.4.9 Information Retrieval Agent

This agent has control over the data sources. The data sources are managed in the form of
resource description framework (RDF) database. These files contain the intensive
description of the websites. These provides the information about the content of the
websites. Information Retrieval Agent starts with the refined query from the query agent
and delivers the corresponding search results to the filter agent.
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5.4.10 Filter Agent

Filter agent receives results from the Information Retrieval Agent. The Filter Agent is
responsible for eliminating blind links and redundant results. The results are sorted out

according to their relevance degree and returned in uniform format.

5.4.11 Reading Agent

Reading Agent will filter off the unwanted results according to the user preference.

5.5 “GOWAIR” SYSTEM SCREENSHOTS

e The main screen of the GOWAIR is presented in the figure 5.2.

e Main screen is the entry point into the GOWAIR system.

© 2016 - GOWAIR Engine | Desinged to provide meaningful search results

Figure 5-2 — Main Page of GOWAIR

e The system allows users to search the results in an efficient manner by predicting

queries.
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Search results are shown in the figure.
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The figure 5.5 shows the search query do not match

If search query do not match, provides reasons for not showing the desired results.
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e It also provides the users with possible options for the search.

foriegn Go

Your search - foriegn __. - did not match

Suggestions.

= Make sure that all words are spelled correctly.
= Try different keywords.

= Try more general keywords.

= Try fewer keywords.

Or try related
taining t
taining
nd administr

policy and admini:

Figure 5-5- Search Query Not Matched
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CHAPTER 6

6 RESULTS

The software testing is considered an important phase of software development life cycle.
An activity handles the whole development and maintenance of the software is called as
software testing. The purpose of software testing is to highlight the shortcomings in the

developed software.

The evaluation of the developed application is carried out with the aim to ensure the
purpose of the application development. The purpose of the testing phase is to ensure all
the requirements of the user considered. The application is developed after highlighting
the problems faced by the users due to lack or inefficient search functionality in the
websites. The testing procedure is carried out to ensure the developed application
satisfied the user needs.

The evaluation is carried out on the basis of ISO/IEC25010-11[64] Quality in Use.
Quality in use states the software usage in a defined context. The measurement of Quality
in use characteristics is carried out on the basis of ISO/IEC 25022 Systems and software
engineering - Systems and software Quality Requirements and Evaluation (SQuaRE) [70]
standard. Based on the ISO/IEC 25010-11; following quality in use characteristics are
used for the evaluation

e Effectiveness in Use
e Efficiency in Use

e Satisfaction in Use

For the evaluation 25 participants were contacted. Initially participants were briefed
about the system, later asked to use the system. The questionnaire used for the evaluation
in presented in Appendix B. The survey was conducted in Rawalpindi/lslamabad.
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6.1 EFFECTIVENESS

The effectiveness of the system is evaluated using set of question asked. The Table 6.1
presents the questions asked about the system effectiveness and results measured using

five point Likert scale. In the table mean, mode and median values of the user results are

shown.
Table 6-1 — Effectiveness Evaluation

Sr. | Questions Mean Median | Mode

No

1. | Software helped in finding the required 4.3 4 4
information?

2. | Completed the tasks with accuracy? 4.5 3 4

3. | Do you find the desire information with 4.65 4 4
accuracy and completeness?

4. | While using the system do not required help 4.231 5 4
from the evaluator?

Note: User Response: 1 strongly not agree, 2= disagree, 3 = neutral / somewhat agree, 4 = agree, 5 =
strongly agree

The graph in the figure 6.1 shows the user response about the system effectiveness. From
the survey, it was observed that 54% users were of opinion that “GOWAIR” provides

results with accuracy and completeness.

Effectiveness

Strongly Agree | 31%

Agree | 54%

Neutral 0%
Disagree 5%
Strongly Disagree 10%

0% 10% 20% 30% 40% 50% 60%

B GOWAIR

Figure 6-1 — Effectiveness
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6.2 EFFICIENCY

The Table 6.2 shows user response about the efficiency of the system. The data for

efficiency is collected using the evaluation questionnaire filled by the user at the end of

the test session. The mean, median and mode scores were calculated using the Likert

scale. The high indicates better efficiency of the system as shown in table.

Table 6-2 - -Efficiency Evaluation

Sr. | Questions Question | Mean Median | Mode

No Number

1. | Do you achieve your goals while Q5 4.7 5 4
spending minimum time resource?

2. | I completed the tasks in time Q6 0.67m 0.898m | 0.56m

3. | Do you find the information in less | Q7. 4.23 3 4
time?

4. | System helps in finding the Q8. 4.87 4 4
information in minimum time?

Note: User Response: 1 strongly not agree, 2= disagree, 3 = neutral / somewhat agree, 4 = agree, 5 =

strongly agree

The participant’s opinion is shown as bar graph in figure 6.2. About 60% of the

participants thought system responded to the input in minimum time.

Effeciency
Strongly Agree | 24%
Agree

Neutral [ 4%

Disagree | 3%
Strongly Disagree :| 4%

0% 10% 20% 30% 40% 50%
B GOWAIR

Figure 6-2 - Efficiency
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6.3 SATISFACTION IN USE

User’s pragmatic needs are evaluated using satisfaction questionnaire. The questions
were about satisfaction, pleasure, likeability, comfort and trust of users towards the
system. Table 6.3 is used to show the mean, median and mode values measured using the

data collected from the survey

Table 6-3 — Satisfaction in Use

Sr. | Questions Mean | Median | Mode

No.

1. | Are you satisfied with the system? 4.3 4 4

2. | Do you find the system useful while searching for | 4.67 |4 5
specific target?

3. | Do system behave the same while showing the | 3.98 |5 4
results?

4. | Do you feel pleasure when you find the information | 4.123 | 3 4
in one click?

5. | Do you feel comfortable while using the system? 443 |5 4

6. | Do you find the system trustworthy? 389 |3 4

7. | Do you like the system? 421 |4 4

8. | Did system satisfies your requirements? 434 |3 4

9. | Do you feel accomplished after the results in|4.76 |4 4
minimum time?
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In figure 6.3 user satisfaction results are shown. From the figure it observed that 61%

users felt satisfied while using the system while 18% users felt very satisfied.

Satisfaction

strongly Agree NN 18%
Agree NN 61%
Neutral [ 4%
Disagree [N 12%
Strongly Disagree | 8%
0% 10% 20% 30% 40% 50% 60%

B GOWAIR

Figure 6-3 - Satisfaction

6.3.1 Likeability

70%

The user attitude towards the system; users found the system likeable is shown in figure
6.4. The 55% users of “GOWAIR” found the system useful while 10% users thought to

be very useful.

Likeability

Strongly Agree _ 12%
rere I 5%
Neutral [ 8%
Disagree - 4%
Strongly Disagree - 8%

0% 10% 20% 30% 40% 50% 60% 70%

B GOWAIR

Figure 6-4 — Likeability
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6.3.2 Trust

The graph in the figure 6.4 shows the user response when asked about the users’
confidence on the system. 64% users showed trust in the GOWAIR system.

Trust

strongly Agree [N 12%
Agree I 64%
Neutral [ 4%
Disagree [N 12%
Strongly Disagree | 8%
0% 10% 20% 30% 40% 50% 60% 70%

B GOWAIR

Figure 6-5— Trust

6.3.3 Pleasure

The pleasure users felt while fulfilling the personal needs is shown through the graph in
the figure 6.6. 40% users of GOWAIR system felt pleasure while using the system while

15% felt extreme pleasure in the usage of the system.

Pleasure

Strongly Agree _ 15%
s I o
Neutral _ 10%
pisagree N 25
Strongly Disagree _ 8%
0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

B GOWAIR

Figure 6-6 - Pleasure
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6.3.4 Comfort

User’s physical comfort is analyzed using the questionnaire method. Users comfort is
important for the usage of the system, it provides an insight that system is usable for
persons with mild disorders of vision or old age persons etc. the user comfort level

towards the system is shown in the figure 6.7.

Comfort

Strongly Agree :I 4%

Agree 72%
Neutral :I 4%
Disagree 8%
Strongly Disagree :I 12%
0% 10% 20% 30% 40% 50% 60% 70% 80%

B GOWAIR

Figure 6-7 - Comfort

6.4 CONCLUSION

The evaluation of the system is carried out using satisfaction questionnaire. The
participants were briefed about the working of the system and asked to use the system.
The system is the prototype of the proposed model. The analysis of the initial prototype
shows better effectiveness, efficiency and high levels of user satisfaction.
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CHAPTER 7

7 CONCLUSION

The era of information technology is used for delivering government facts and figures
and facilities to the citizens. The use of information technology is seen in every phase of
our life. Governments tend to use this information technology, information and
communication technology and different web-based technologies to improve the
effectiveness and efficiency of the public sector services. Electronic government or e-
government is initiated to encourage direct involvement of different stakeholders in the
development process and timely delivery of information to the citizens.

In Pakistan, e-government plan was initiated in 2005 with five years planning. The E-
Government Directorate approves a new strategic plan for three years in 2012. The
strategic planning mainly includes the human resource development and software
development. On the initiative of E-Government Directorate, different ministries starts to

develop websites with aim to provide basic information to the citizens.

The aim of this thesis is to analyze websites of different ministries who had taken
initiative in providing e-services to the citizens of Pakistan. In the first phase of the
thesis, eight websites are analyzed using the 1SO/IEC25010-11 as a standard. Using the
survey it is studies that search functionality impacts the overall quality of the websites.
Most tasks were designed to find a particular data present on these websites. The users
found it hard to memorize the provided information leads to poor performance in
completing the task accurately within the allocated time period. The satisfaction in use
directly associated with the effectiveness in use and efficiency in use. If the user fails to
complete the tasks accurately without external help within the specified time leads to
poor satisfaction results. The trust, comfort, pleasure, likability and satisfaction are
associated with the pragmatic goals of the users. The users faced difficulty in using these
websites, find it hard to achieve the desired goals. The results shows that users had to
explore the websites multiple times before reaching to the destination. Due to lack of
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search feature, user’s performance degraded. The participants did not perform their tasks
with effectiveness and efficiently. Once the tasks not completed effectively and
efficiently, user satisfaction, trust, comfort and pleasure had not achieved. The users
faced difficulty in using these websites, find it hard to achieve the desired goals. The
results shows that users had to explore the websites multiple times before reaching to the

destination.

On the basis of these results, an information retrieval system is proposed. The GOWAIR
system facilitates the users in their search. Using the system, users will able to find their

desire information in an efficient manner.
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APPENDIX A

QUESTIONNAIRE FOR QUALITY IN USE

Name: Occupation: Age:

Job Experience:

Kindly fill the questionnaire after completing the set of tasks.

Likert scale is use for the response.

The format of a typical five-level Likert item, for example, could be:
Strongly disagree

Disagree

Neither agree nor disagree

Agree

o M w DN PE

Strongly agree

Q1. I completed the tasks with accuracy. Do you think search feature increases

effectiveness?

1) 1
2) 2
3) 3
4) 4
5) 5

Q2. I achieved the goals specified

1) 1

2) 2
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3) 3
4) 4
5) 5

Q4. Given tasks achieved with accuracy and completeness

1) 1
2) 2
3) 3
4) 4
5) 5

Q5.To increase the efficiency of the site search feature helps?

1) 1
2) 2
3) 3
4) 4
5) 5

Q6. It was easy to complete tasks within given time period without search feature

1) 1
2) 2
3) 3
4) 4
5) 5

Q7. Do you think using search feature satisfaction level boosts?

1) 2
2) 3
3) 4
4) 5

Q8. I find the site useful for achieving tasks easily. Is provided feature useful?
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1) 1
2) 2
3) 3
4) 4
5) 5

Q9. After repetitive use, | find the site behavior same

1) 1
2) 2
3) 3
4) 4
5) 5

Q10. My trust level for the site is

1)1

2) 2

3) 3

4) 4

5 5

Q11. Do trust level increases through search features?
1)1
2) 2
3) 3
4) 4
5 5
Q12. | feel pleasure while fulfilling the tasks
1) 1

2) 2

3) 3
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4) 4
5) 5

Q13. I am satisfied with physical comfort (eye strains etc.) while using the site

1) 1
2) 2
3) 3
4) 4
5) 5

Q14. Do you feel comfortable if goals completed in lesser period of time?

1) 1
2) 2
3) 3
4) 4
5) 5

Q15. Do search feature provide pleasure while achieving your goals?

6) 1
7) 2
8) 3
9) 4
10)5

Q16. System mitigates the risk to economic status, human life, health, or the

environment

1) 1
2) 2
3) 3
4) 4
5) 5
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Q17. Does websites consider potential financial risks while designing the site?

1) 1
2) 2
3) 3
4) 4
5) 5

Q18. Should search feature covers all aspects of the site?

1) 1
2) 2
3) 3
4) 4
5) 5

Q19. Do you think change in design frequently is financial loss?

1) 1
2) 2
3) 3
4) 4
5) 5

Q20. I think the context covered by the site is according to user requirement in the

search feature?
1) 1
2) 2
3) 3
4) 4
5) 5

Q21.Does search provide flexibility while using the site?

1) 2
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2) 3
3) 4
4) 5
Q22. 1 think site can be used beyond initial requirement
1) 1
2) 2
3) 3
4) 4
5 5
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APPENDIX B

EVALUATION QUESTIONNAIRE

Note: this survey is to evaluate the GOWAIR system according to the ISO/IEC25010-11
Quiality in Use standard.

The format of a typical five-level Likert item, for example, could be:

1. Strongly disagree

2. Disagree
3. Neither agree nor disagree
4, Agree

5. Strongly agree
Q1. Software helped in finding the required information?

1) 1
2) 2
3) 3
4) 4
5) 5

Q2. Completed the tasks with accuracy?

1) 1
2) 2
3) 3
4) 4
5) 5

Q3. While using the system do not required help from the evaluator?

1) 1

2) 2
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3) 3
4) 4
5) 5

Q4- Do you find the desire information with accuracy and completeness?

1) 1
2) 2
3) 3
4) 4
5) 5

Q5- Do you achieve your goals while spending minimum time resource?

1) 1
2) 2
3) 3
4) 4
5) 5

Q6. I completed the tasks in time

Q7. Do you find the information in less time?

1) 1
2) 2
3) 3
4) 4
5) 5

Q8. System helps in finding the information in minimum time?
1)1

2) 2

3) 3
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4) 4
5) 5

Q9. Are you satisfied with the system after retrieving the desired results?

1) 1
2) 2
3) 3
4) 4
5) 5

Q10- Do you find the system useful while searching for specific target?

1) 1
2) 2
3) 3
4) 4
5) 5

Q11 - Do system behave the same while showing the results?

1) 1
2) 2
3) 3
4) 4
5 5
Q12 - Do you feel pleasure when you find the information in click?
1)1
2) 2
3) 3
4) 4
5 5
Q13 - Do you feel comfortable while using the system?
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1) 1
2) 2
3) 3
4) 4
5) 5

Q14 - Do you find the system trustworthy?

1) 1
2) 2
3) 3
4) 4
5) 5

Q15 - Do you like the system?

1)1

2) 2

3) 3

4) 4

5 5

Q16 - Did system satisfies your requirements?
1)1
2) 2
3) 3
4) 4
5 5
Q17 - Do you feel accomplished after the results in minimum time?
1) 1

2) 2

3) 3
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4) 4
5) 5
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