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Abstract 

Data quality is often described as “data that is fit for use by data consumers”. The development of 
the internet and the various web technologies has increased the expectations of good data quality 
level among the data consumers. Web portals are meant to attract a wide variety of users and serve 
as an important means to access data in this information era. There is a need to assess the quality 
of these data, and so a framework to assess the data quality is wanted. This thesis proposes a 
framework to assess data quality in university web portals. The proposed framework captures 
essential DQ dimensions in four categories namely Intrinsic, Representational, Contextual, and 
Accessibility. In order to develop this framework, DQ dimensions were derived from literature. 
Next to that special attention was given to data consumers (users of university web portals), this 
led to the expansion and modification of the dimensions to emphasize the growing importance of 
the user’s perspective. 

The set of DQ dimensions has been tested with users using two pre-validations before the final 
validation of the framework. The proposed framework containing 35 dimensions is validated with 
user groups of two different universities: TU-Delft, The Netherlands and Pondicherry University, 
India. The validation showed that all DQ dimensions in the framework were valuable and 
important from the data consumer’s view of perspective. As an evaluation approach, this 
framework has been compared with an existing portal data quality model and found this new 
framework has important DQ dimensions in the context of a UWP. As a consequence, the 
proposed framework emphasizes the user’s perspective on data quality.  
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Chapter 1 

Introduction 
 
Over the past few years the amount of information available to the user has rapidly increased in 
size through the development of the internet and web-based technologies. Web portals are meant 
to attract a larger variety of users and serve as an important means to access information from the 
World Wide Web. Web portals contain all kinds of information and services in a unique 
environment to provide users with simple, quick and secure access to relevant organizational and 
personal data.  In addition, the content of the portals may vary from one organization to another, 
although in general the main aim of all the portals is to create a working environment for users to 
find the information they need at unique point of service. The providers of web portals have 
different views, ideas and knowledge level in usage purposes. Consequently the information 
received may be erroneous, preconceived and discrepant [25], leading to data quality issues. So 
users need to be aware of DQ in the web portal to carry out the tasks at hand.  
 
Data quality (DQ) or Information quality (IQ) is often described as “data / information that is fit 
for use” i.e., the ability of a collection of data to meet user requirements [6]. As the literature 
shows these two terms have been used interchangeably in various contexts. The consequences of 
poor quality of data are often experienced in everyday life, but often without making the necessary 
connections to their causes [4]. In this context, the concept of DQ is important in web portals to 
provide more attention to the quality of data from user’s point of view in addition to information 
access, as poor data quality negatively impacts on user satisfaction. In the context of a UWP 
(university web portal), DQ is important to facilitate a wide variety of users. For instance, lecture 
information of a particular course could be viewed by a diverse group of users: own students, 
students from other faculties, students from other universities, international students, course 
managers, etc. The available information about this lecture must be interpretable, relevant, 
complete, and timely available to all these users to maintain a good level of data quality. 
 
As a result, DQ has to be assessed often in any web portal to achieve high quality of data. The 
objective of the assessment is to identify the quality of data in a web portal. So, one needs a 
framework capturing essential DQ aspects to assess data quality from the data consumers 
perspective. To be specific, assessing data quality from the data consumer perspective is the most 
needed DQ aspect in this information age, since they are users who use the data, so the data should 
fit for their requirement. DQ assessments are mainly carried through DQ frameworks consisting of 
categories and dimensions to identify the DQ problems. Choosing dimensions to measure the level 
of quality of data is the starting point of DQ-related activity. With this approach several DQ 
models and frameworks have been developed to assess the data quality in different domains but 
only less works address the quality of data in the context of web portals.  

In particular, university web portals play an important role in educational field to fulfil the needs 
of the students and researchers by combining data from different sources, which are necessary to 
make decisions in the required field of study or research. The data regarding educational purposes 
may be easy to find through university web portals, however finding relevant and high quality of 
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data is far more difficult.  So university web portals must design and implement methodologies, 
frameworks and tools to assess and improve data quality in order to satisfy the needs of their 
users.  

1.1 Problem Definition 

Data quality is a multidimensional concept and it can be evaluated through different attributes or 
dimensions. In order to assess the quality of data in web portals, we need to identify the required 
DQ dimensions other than the conventional DQ dimensions. This is because the dimensions of 
DQ can vary depending on the context in which the data is to be used. There are several DQ 
models and frameworks developed on some specific domains such as web information systems, 
data warehousing, data integration and data mining with a few DQ dimensions. Only a few 
proposals of data quality utilize all possible DQ dimensions to assess the data quality. However, 
DQ in the context of web portals is limited and no work addresses the DQ in UWP domain in 
detail. It is worth to note here that ISO/IEC 9126 standards are available to define the quality of a 
software product but there is no such standard for DQ that provides necessary DQ dimensions to 
assess data quality in this context.  

In particular, to assess the DQ in university web portals we need to determine the DQ dimensions 
from data consumer perspective which is highly important to improve the data quality of the web 
portal and to satisfy user’s needs. On the other hand, there is no data quality model or framework 
that considers the user’s requirements in a UWP domain. Hence there is a need to design a DQ 
framework from the perspective of data consumers of university web portals.  

1.2 Research goal and questions 

The research goal of this thesis work is to develop a framework to assess data quality in 
university web portals, focussed on the perspective of the data consumer or user.  This 
framework will be validated by users of two different universities: TU Delft, The Netherlands and 
Pondicherry University, India respectively to perceive how far the proposed framework is suited 
among the university web portal users.  

In order to achieve the main research goal, the following research questions have been formulated:  

1. What is data quality (DQ)? 
2. What is a Web portal and its characteristics? 
3. What DQ attributes have been developed in a Web context? 
4. What DQ attributes need to be addressed to assess data quality in university web portals 

(UWP)? 
5. What can be recommended to improve the DQ in university web portals? 

1.3 Delineation 

This master thesis is my graduation project and because there is a limited timeframe for this 
project, not all issues concerning the data quality assessment can be addressed. Therefore I 
propose the following delineation: 
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 As stated in the research goal the main idea of this work is to develop a framework 
determining essential DQ dimensions required to assess data quality in university 
web portals and not an evaluation of UWP data quality based on this framework 

 Because of time constraints and degree of importance to certain data consumer 
perspective, this framework will be validated only with M.Sc., and PhD students. 

1.4 Scientific and Social relevance  

The proposed framework can act as a starting point in assessing the DQ of university web portals. 
The proposed framework could help the web-based portal application designers and developers to 
know the needs of UWP users and thereby make changes and improve the portal to attain high 
data quality levels. Furthermore based on scientific technologies and advancements, tools can be 
developed to automate the DQ assessment process based on the dimensions proposed in this 
framework. Though it is a complex task in the DQ research studies, methods or algorithms can be 
introduced to measure the level of data accurately for each dimension.  

On the other hand there are social benefits linked to this field of DQ research in UWP domain as 
data quality is always related with the perception of data consumers or users. Users can experience 
a high quality of data, if university web portals make use of this framework to assess the quality of 
data provided and thereby improve the area that needs attention. Moreover the results of 
framework validation at two different universities will be an added advantage to realize the 
importance of DQ dimensions proposed in the framework.  

1.5 Thesis structure 

This report is structured as follows:  

Chapter 1 provided an introduction to this thesis with problem definition, research goal and 
questions and a short discussion about scientific and social relevance of this thesis. 

Chapter 2 discusses the main literature contributions about DQ in order to provide an overview. 
Several data quality models, frameworks and the research areas of DQ are discussed in brief in 
this chapter 

Chapter 3 explains how the proposed data quality assessment framework is developed. This 
chapter discusses three different phases used to develop the framework: DQ dimensions that have 
been collected from the literature, DQ dimensions from the data consumer perspective, and the 
selection of appropriate DQ dimensions for UWP based on data consumer expectations and UWP 
properties. These three phases are discussed in detail to show how the framework is constructed. 

Chapter 4 presents the validation of the proposed framework and its results. This chapter explains 
how the framework is validated by means of a survey questionnaire and the value of the resulting 
DQ dimensions in the framework from the perspective of UWP users using statistical analyses.  
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Chapter 5 discusses the evaluation of the proposed framework with an existing web portal DQ 
model. This chapter compares each category of DQ in the proposed framework with an existing 
model. 

Chapter 6 provides conclusions for this thesis work and provides possible future work in this 
context. 
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Chapter 2  

Literature review 
This chapter presents a review of the literature related to data quality. The aim of this chapter is to 
introduce the relevant perspectives that make DQ an important subject of research for many years. 
More specifically, the following topics are discussed: 

 Definition of Data Quality 
 Data Quality roles 
 Data Quality approaches 
 Research issues in Data Quality 
 Data Quality in web data contexts 
 Conventional characterizations of Data Quality 
 Proposals of Data Quality dimensions 
 Data Quality in web portal domains 

2.1 Definition of Data Quality  

Data quality mainly electronic data emerged as an academic research subject in the early 90’s. As 
electronic data is so widely spread, the quality of such data becomes more important in this 
information era. Data represent real world objects, in a format that can be stored, retrieved, and 
elaborated by a software procedure, and communicated through a network [4]. Data and 
information are often used interchangeably in the literature. In practice, researchers intuitively 
differentiate between information and data, and describe information as data that have been 
processed and ordered. Data Quality (DQ) can be defined as “fitness for use”, a relative term 
depending of the user’s needs and requirements [6]. It refers to the degree to which data satisfy 
user requirements or are suitable for a specific process.  

Based on this concept, the researchers have developed several data quality models to assess data 
quality. Generally DQ is being described or characterized by set of attributes or dimensions, which 
describe certain properties delivered to users. For any data quality related work, a set of data 
quality dimensions or attributes are examined to improve the quality of that work, where each 
dimension describes a specific data quality aspect. To be precise, data quality is a 
multidimensional concept and it can be evaluated or assessed through different attributes. The DQ 
literature provides several research works on data quality with multiple dimensions on different 
contexts. DQ has been addressed first in the context of information systems [6], and it has been 
extended to various contexts like web information systems, cooperative information systems, data 
warehouses, data mining, and data integrations systems. 

2.2 Data Quality roles 

We can identify three important roles in the context of data quality [13] [26]: data producers, data 
custodians and data consumers. Data producers are people, groups or sources who generate the 
data. Data custodians are people who manage resources for future use. Data consumers are users 
who access and use data. 
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Each of these roles is related with a process or task. Data producers are related with the data 
production process, data custodians with data storage, maintenance, security, and give access to 
the data and data consumers with data utilization process. Most of the DQ works assessed quality 
from the perspective of the data consumer. However in certain application domains, these roles 
may not be different.  For instance, in web-based information systems, data producers and data 
custodians are often discussed as the same entity [27]. In this context, identifying precise data 
quality aspects applicable to these roles is a challenging task.  The analysis of several DQ 
researches shows a conformance that data quality is determined mainly from the perspective of 
data consumers. 

2.3 Data Quality approaches 

Data quality is a multidimensional concept as the level of DQ is measurable by considering a set 
of dimensions or attributes applicable to a certain domain. Wang and Strong [6] have identified 
three different approaches to evaluate the DQ dimensions: intuitive, theoretical and empirical.    

Intuitive approach 

In the intuitive approach, the DQ dimensions are selected based on the researcher’s experience and 
knowledge about what attributes are important in a specific context. Most of the DQ studies 
proposed in the DQ literature are based on this approach. The advantage of using this approach is 
that enables each study to select the dimensions that are relevant to the particular goals of the 
context. 

Theoretical approach 

The theoretical approach focuses on how data may become deficient during the data 
manufacturing process [6]. The advantage of this approach is the potential to provide a complete 
set of DQ dimensions. This approach assumes that an information system is a representation of a 
real world system as perceived by the users (Figure 1). The DQ dimensions are derived on the 
basis of possible inconsistencies between the user’s view of the real-world system as inferred from 
information system and the view that can be obtained by directly observing the real-world system.  

 

Figure 1: Possible data deficiencies in the data quality model [27] 
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Empirical approach 

Both the theoretical and intuitive approach fail to capture the voice of the data consumer or user. 
The empirical approach has been used to analyze data collected from data consumers, to determine 
the dimensions they really use to assess whether the data are fit for use in their contexts. The 
empirical method is a general term for any research method that draws conclusions from 
observable evidence [14].  

Wang and Strong [6] used this empirical approach to define the DQ dimensions, by capturing the 
voice of the data consumers. This approach has been carried out in two different phases. The first 
phase is to identify potential DQ dimensions from the perception of data consumer or dimensions 
that are relevant to the user by means of a survey. As a result of several DQ dimensions from the 
user, the first phase identified 20 DQ dimensions that were important to data consumers. Then in 
the second phase, these 20 dimensions have been reduced to 15 dimensions and sorted into 
different categories to represent a comprehensive framework of DQ from data consumers’ 
perspectives. 

2.4 Research issues in Data Quality 

This section gives a short description about research issues that have been used in many academic 
researches on DQ. Achieving data quality is a complex, multidisciplinary area of investigation [4]. 
Several research topics and application domains study data quality to improve the quality of data 
in organizations. Mainly it has been viewed in the perspective of data consumer or user to satisfy 
their needs and requirements. Figure 2 shows the research issues and application domains 
discussed in DQ literature 

 

 

 

 

 

 

 

 

         

Figure 2: Main issues in data quality [4]  

The most common research issues discussed are models, techniques, tools, frameworks and two 
‘vertical’ areas: dimensions and methodologies that cross the first three (figure 2)areas. Based on 
these models and frameworks only the quality of data is assessed in many domains. 
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Models are mainly used in databases to represent data and data schemas. Models are also used in 
the area of information systems to represent business processes of organizations in terms of sub 
processes, their inputs and outputs, casual relationship between them, and functional/non-
functional requirements related to processes [4]. Techniques refer to algorithms, heuristics, 
knowledge-based procedures and learning processes that help to identify and solve a DQ related 
problem. Methodologies provide guidelines to choose appropriate techniques or tools as the 
effective way of DQ measurement and improvement processes. Tools and frameworks: a tool is a 
software procedure designed, automated and provided with an interface to evaluate the DQ 
activities. A framework consists of a suite of coherent tools for a domain or task field.  

Furthermore, the data quality is getting more attention in diverse application domains in the recent 
years: E-Government, Life Sciences, Web data, and Health care. However here we discuss the DQ 
in web data contexts. The following section will analyze the various web data contexts where DQ 
is essential in this information era: 

2.4.1 Data Quality in web data contexts 
Research on data quality has been started in the area of information systems in the early 90’s and 
it has been extended to several other areas in the web data contexts: web-based information 
systems, data integration systems, collaborative information systems, data mining, data 
warehouses and recently in web portals. This section will briefly discuss about several contexts 
where quality of data is considered important to data consumers 

 Total Data Quality management (TDQM) 
In the early 1996’s the Total Data Quality Management (TDQM) program at the Massachusetts 
Institute of Technology pioneered DQ as a research area. The goal of TDQM methodology is to 
provide users with a high quality of data by considering data as an information product. This 
methodology laid as a foundation for DQ research and attracted many researchers to research in 
this emerging field. The TDQM methodology consists of four phases such as Define, Measure, 
Analyze, and Improve [13]. The phases are iteratively executed, thus constituting a cycle. This 
cycle of defining, measuring, analyzing and continuously improving information quality is 
important to achieve a high quality of data. The definition phase of TDQM cycle identifies 
essential DQ dimensions and related requirements. Measurement phase produces data quality 
metrics for DQ dimensions to measure the quality of data appropriately. The analysis phase 
interprets the measurement results. The analysis phase identifies the dimensions that need 
improvement and the causes of potential DQ in the context. The improvement phase consists of 
DQ improvement techniques that allows actions to be taken for the identified data quality 
problems 

 
 
 
 
 
 
                                                                                                    
 
 
               

                                                                          Figure 3: The TDQM cycle [13] 
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 Web information Systems 

Web information systems (WIS) are characterized by the presentation to a wide audience of a 
large amount of data, the quality of which can be very heterogeneous [15]. One of the main goals 
of WIS is to provide information with a good quality level to the data consumers. Specifically, the 
evolution in time of quality information in WIS’s is particularly important to satisfy the data 
consumers. It should provide information in a short time after it is available from information 
sources. Research in web information system takes this time aspect of DQ into account and focus 
only on a “core” set of dimensions. The DQ dimensions that are considered in this domain include 
expiration, completeness, source reliability, and correctness. But still this set of dimensions could 
be extended to study whether other dimensions proposed in the DQ literature are applicable to this 
context. 

 Co-operative information systems 

A cooperative information system (CIS) is a large scale information system that interconnects 
various systems of different and autonomous organizations, geographically distributed and sharing 
common objectives [16]. Data are fundamental to any cooperative organization, to be shared with 
other organization in order to fulfill the service requests from citizens. Hence the quality of data 
has to assured by each organization before being shared with others. If organizations exchange 
data without knowing their actual quality, then there is a possibility of spreading low quality of 
data all over the CIS [16]. And a typical aspect of CIS is high data replication by having different 
copies of the same data stored by different organizations. To improve quality of data in all 
organizations, DQ aspects like accuracy, completeness, currency and internal consistency have 
been proposed by researchers. However this set of dimension need not yet cover all data quality 
aspects in CIS. 

 Data integration systems (DIS) 

Systems need to integrate data coming from multiple and heterogeneous data sources and provide 
users with a uniform access to data. These systems are called data integration systems [17]. 
Ensuring data quality in data integration systems is particularly difficult due to the integration of 
data coming from multiple sources that have different schemas, representations, and 
administrations.  So, importance has been given to DQ dimensions like data completeness, data 
uniqueness, data consistency, data freshness, data accuracy, completeness, understandability, 
minimality and expressiveness to evaluate the quality. In DIS, DQ dimensions studied are more as 
compared to co-operative information system. This is because CIS are more concerned about data 
values and they do not deal with aspects concerning logical schema and data formats whereas in 
DIS importance is given to both data values as well as data representations.  

 Data warehouses 

Ensuring a high level of data quality is one of the crucial issues in data warehousing. A data 
warehouse system supports information process by creating an integrated database of historical 
data. Generally it integrates data from multiple, incompatible systems into one consolidated 
database [33]. Thus the central module of any data warehouse system is the data warehouse data 



18 
 

base, which is a single, complete, and consistent store of data that has been obtained from a 
variety of sources.  

2.5 Conventional Data Quality dimensions 

This section provides dimensions that are conventional to the DQ research. The most frequently 
mentioned data quality dimensions in the literature are accuracy, completeness, timeliness and 
consistency, with various definitions by different researches. Nevertheless, there exist several 
works that deal with additional DQ aspects, in particular in the context of management 
information systems. For instance in Wang and strong proposal [6] we can find different 
categories of DQ dimensions. Despite of several DQ dimensions, many researches address only 
the above mentioned conventional aspects in a broader perspective. This section provides a short 
description about those conventional dimensions:  

 Accuracy 

There is no standard definition for accuracy in the literature. In [2] accuracy is the defined as the 
extent to which the data are correct, reliable and certified free of error. It can also be defined as the 
closeness between a value v and a value v’, considered as the correct representation of the real –
life phenomenon that v aims to represent [4] 

 Completeness  

Completeness can be generally defined as “the extent to which data are of sufficient breadth, depth 
and scope for the task at hand” [2] 

 Timeliness 

Timeliness expresses how current data are for the task at hand. It is motivated by the fact that it is 
possible to have current data that are actually ineffective because they are late for a specific usage 
[4]. For instance, the timetable for university courses can be current with most recent data, but it 
cannot be timely if it is available only after the start of the classes. It can also be defined as the 
extent to which data is sufficiently up-to-date for the task at hand [6].  In the proposal of Bovee et 
al [18] timeliness is referred as datedness related with age and volatility. Age or currency is a 
measure of how old the information is, based on how long ago it was recorded. Volatility is a 
measure of information instability-the frequency of change of the value for an entity attribute.  

 Consistency 
Consistency is defined as the degree to which data managed in a system satisfy specified 
constraints or business rules [19]. Though consistency has been addressed in data base systems as 
an integrity constraint, it is considered as an important DQ problem. The above dimensions could 
be described with a simple record named Student, with fields or attributes such as Student ID, 
Name, Sex, Department and Email  

 Student ID Name Sex Department Email 
345496840 John Male Computer Science NULL 
317890231 Eric Male Computer Science paul@yahoo.com 
567888723 Nancy Female Mathematics nancy@yahoo.com 
567903466 Remi Male Mathematics NULL 

                                              Table 1: Example record 
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If the name of a student is John, then according to the definition of accuracy the value v’ = John is 
correct, while the value v=Jhn is incorrect, because Jhn is not a correct value according to a 
dictionary of English names, this is a case of low accuracy [4]. 

For completeness, we can consider the email field: The presence of a null value has a general 
meaning that, the value exists in the real world but for some reason it is not available [4]. Here in 
this example, the null value can have two reasons: (i) the particular student has no email address, 
and therefore the field is represented as null. Thus it cannot be viewed as incompleteness case (ii) 
the particular student has an email address but it not available or stored in the database. This 
second reason shows this as a case of low degree of completeness  

For consistency, we can consider the values of two fields such as Students ID and Department in 
the above table. For instance if there exists a constraint that the student ID of computer science 
department should start with 34…, then the records related to computer science department may 
be low consistency case as student id of one record begins with 31…which shows that the student 
Eric may belong to another department and not computer science.  

2.6 Proposals of Data Quality dimensions 

In the literature there are proposals that address the classification of different DQ dimensions as 
opposed to conventional DQ aspects [25]. Although there are many DQ proposals, the most 
widely approached proposals are discussed below. These proposals provide a comprehensive list 
of DQ dimensions to understand the DQ aspects in a brief manner and to assess the data quality in 
several contexts. The dimensions in these frameworks were studied to capture a basic set of DQ 
dimensions.  

1. Naumann [1] 

In the proposal of Naumann, DQ dimensions are defined specific to integrated web information 
systems where quality is conceived as an aggregated value of multiple DQ criteria. The author 
introduces four different categories of DQ dimensions that play an important role in integrated 
web information system.  Those four categories are as follows: 

 Content related 
 Technical 
 Intellectual 
 Instantiation-related criteria 

 
1. Content-related dimensions consider the actual data that has to be retrieved. The dimensions 
discussed under this category include accuracy, completeness, customer support, documentation, 
interpretability, relevancy, value-added. 

2. Technical dimensions describe the hardware and software aspects used to maintain the data in 
an information system and the network connections between the user, mediator and sources. The 
dimensions addressed under this category include availability, latency, price, Quality of service, 
response time, security, and timeliness.  
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3. Intellectual criteria address the subjective aspects of the data sources such as believability, 
objectivity, reputation. 

4. Instantiation-related criteria concern the presentation of the data. Dimensions represented under 
this category are amount of data, representational conciseness, representational consistency, 
understandability, verifiability. 

Several research studies about DQ show different classifications of dimensions based on the 
perception of authors or the domain on which it is generated. There are several factors for the 
selection of DQ criteria for a particular domain or context. Below are the short descriptions of 
such factors proposed by Naumann [1] 

 Application 

Out of several criteria, some criteria will be more important for a particular application domain 
than other criteria to attain high quality of data.  For instance Naumann describes two information 
systems that show only the dimensions that are most important to achieve good quality of data. 
Those two domains are; Search Engines and Stock Information Systems. Let us consider one 
domain here. The dimensions proposed for search engines include accuracy, timeliness, 
availability, completeness, latency, redundancy and response time. However in this domain, most 
of the dimensions are not related to the data instead to technical criteria and also few important 
DQ dimensions are missing such as precision, reputation and relevancy.  

Search Engine 

Accuracy Quality of the result ordering 
Timeliness Update frequency of the search engine 
Availability Percentage of time the search engine is “up” 
Completeness Percentage of the Web that the search engine has indexed 
Latency Time until first web link reaches user 
Redundancy Number of redundant links in the search result 
Response time Time until the complete response reaches the user 

   Table 2: Data Quality dimensions proposed by Naumann for a search engine  
 

 Users  
User’s satisfaction is very important in any information system, so the objective of carrying out 
IQ- related activities in any domain is to satisfy the user. Hence it is always important to let users 
to participate in the selection of criteria that are used to predict the satisfaction of user. 

 Provider 
A provider is the one who makes the choice of selecting criteria to implement a certain course of 
action in any integrated system. For instance a price criterion cannot be used if the provider 
decides to offer a free service using only data sources free of charge. 

 Assessment  
Any information system should use only those DQ criteria that can be assessed accurately. If not, 
it makes the assessment inaccurate and also the criterion is useless. 
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2. Wang and Strong [6] 

In the proposal of Wang and Strong, DQ dimensions have been selected by interviewing data 
consumers.  Nearly 179 data quality dimensions have been collected from the user’s point of view 
by means of surveys. Out of those, the authors selected 15 different dimensions. Further, these 
dimensions are grouped under four different categories such as Intrinsic, Accessibility, 
Contextual, and Representational.  

DQ category DQ dimensions 
Intrinsic DQ Accuracy, Objectivity, Believability, Reputation 
Accessibility DQ Accessibility, Access security 
Contextual DQ Relevancy, Value-added, Timeliness, Completeness, 

Amount of data 
Representational DQ Interpretability, Ease of understanding, Concise 

representation, Consistent representation 
                                                  Table 3:  Data Quality dimensions proposed by Wang and Strong 
 

 Intrinsic Data Quality consists of dimensions that evaluate the quality that the data has by 
itself as a representations of a real world (RS).   
 

 Contextual Data Quality considers DQ dimensions that evaluate quality within the context 
in which they are involved. For instance, the dimensions addressed in this category include 
relevance, timeliness, and completeness which are necessary for the completion of the task. 
 

 Representational Data quality category considers DQ dimensions related to the quality of 
data representations i.e., the system must provide information to the users that is 
interpretable, easy to understand, and it should be represented concisely and consistently. 
 

 Accessibility Data Quality category considers DQ dimensions related to the accessibility of 
the data and the level of security. 

    Though the proposal of Wang and Strong is an empirical approach, we cannot expect more 
consistency or correctness of the results gathered through user survey. Moreover the dimensions 
proposed may not be applicable to all contexts, on the other hand a certain domain may need, 
more dimensions to assess the DQ than those proposed here. However this proposal was the 
foundation for many DQ research studies to develop different DQ models and framework in 
different contexts. In comparing Naumann [1] with Wang and Strong [6] we can identify 
dimensions that are common to both proposal but with different categories, for instance 
representational DQ of Wang and Strong has been renamed as Instantiation-related criteria in 
Naumann with few additional dimensions such as verifiability and amount of data. In the same 
way the intrinsic DQ has been renamed as Intellectual criteria with same dimensions except 
accuracy, where it is included in content-related criteria of Naumann. 
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3. Bovee et al [18 ] 

This proposal considers DQ dimensions by taking the view of data consumers and developed a 
conceptual model consisting of 4 attributes. The model has been adapted from Wang and Strong 
[6] and the attributes have been compared with this model to assess DQ with all its essential 
dimensions or attributes that determine the quality, in any domain. It consists of four attributes, 
namely: 

Accessibility: To get information which we might find useful  

Interpretability: To understand the information and find meaning from it. 

Relevance: To find it applicable to the domain and the context of interest 

Integrity: To believe it free from defects 

The last attribute Integrity is further classified into four sub attributes: Accuracy, Completeness, 
Consistency and Existence where existence is found absent in many studies. Although this model 
does not utilize all the quality dimensions that were identified in the literature, the model 
emphasizes some essential DQ dimensions to assess data quality.  

4. AIMQ: PSP/IQ model [21] 

This proposal developed a methodology for information quality assessment and improvement 
called as AIM quality. The main objective of this methodology is to assist organizations in 
achieving high quality of information, so the authors designed a model called PSP/IQ model of 
what DQ means to information consumers and an assessment instrument for measuring the DQ 
among the users of different organizations. The model has four quadrants, where the information 
is considered to be a product or a service, and on whether the improvements can be assessed 
towards a formal specification or customer expectations. The dimension in the model has been 
classified into four categories: sound, dependable, useful and usable information.  

 Conforms to specifications Meets or exceeds consumer 
expectations 

Product Quality Sound information 
 IQ dimensions 

 Free-of-error 
 Concise representation 
 Completeness 
 Consistent representation 

 
 

Useful information 
 IQ dimensions 

 Appropriate amount 
 Relevancy 
 Understandability 
 Interpretability 
 Objectivity 

 
Service Quality Dependable information 

IQ dimensions 
 Timeliness 
 Security 

Usable information 
 IQ dimensions 

 Believability 
 Accessibility 
 Ease of operation 
 Reputation 

                                  Table 4: PSP/IQ model classification 
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The model measured the dimensions in four quadrants by means of a questionnaire and testing has 
been carried out at five organizations. Based on the reliability statistics and gap analysis 
techniques the DQ of the organizations were assessed at the dimensional level.  Thus this model 
serves as a best practice to study about data quality and by analyzing these data quality 
classifications it is possible to identify basic DQ dimensions and methods followed to measure 
those dimensions. This model is the extension of Wang and Strong where the DQ dimensions 
were empirically derived that are important to information consumers, forming a foundation for 
DQ assessment in organizations. 

5. Lee et al [20] 

In the proposal of Lee et al, the authors consider a number of DQ dimensions that can be used to 
assess the DQ. Although this proposal does not contain any model or framework, the dimensions 
discussed here are shown to be of particular interest and importance to many organizations. In 
addition to the dimensions, the authors also define metrics to measure those dimensions, however 
the metrics will not be discussed here. The proposed dimensions are as follows: 

 Free of error 

This dimension has been used to check whether the data is correct. Though the term accuracy has 
been referred to the correctness of the data in many DQ works, here the authors have named the 
dimension as free of error instead of accuracy.  

 Completeness 

The completeness of the data has been described with three different perspectives: schema 
completeness, column completeness, population completeness.  Schema completeness refers to the 
degree to which the entities and the attributes are not missing from the schema. Columns 
completeness refers to the missing value in a column of a table. Population completeness refers to 
the degree to which member of the population that should be present are not present. For instance, 
if a column should contain at least one occurrence of all 50 states, but the column contains only 43 
states, then the population is incomplete.  
 

 Consistency 
The consistency of the data is also viewed in the proposal with difference perspectives such as 
consistency of redundant data in one table or in multiple tables, consistency between two related 
elements. For instance the name of a particular city and its postal code should be consistent with 
one another. And the third type of consistency focuses on consistency of format for the same data 
element used in different tables. But these consistencies may vary depending on the context or 
requirements of any organizations. 
 

 Believability 

Believability is described as the extent to which the data is regarded as true and credible. The 
authors describe the dimension with multiple variables such as the individual assessment of the 
credibility of the source of the data, the perceived timeliness of the data or assessment against a 
common standard.  
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 Appropriate amount of data 

This dimension is taken into account as one of the important dimensions, refers to the degree to 
which the amount of data should be neither too little nor too much. 

 Timeliness 

Timeliness is the extent to which the data is up-to-date with respect to the task for which it is used. 
Mostly timeliness is related with volatility and currency of the data, where volatility refers to the 
length of the time the data remains valid and currency refers to the age of the data. In this proposal 
also the authors relate timeliness dimension with currency and volatility attributes to measure 
timeliness on various data depending on the context 

 Accessibility 

The accessibility dimension reflects the ease of attainability of the data. That is the extent to which 
the data is easily accessible for the required tasks.  
 
Though the proposal does not cover a wide range of DQ dimensions, these are the commonly used 
dimensions in several organizations to assess their level of DQ. It would be more efficient to 
consider dimensions according to the perception of users in the organization. This would help to 
achieve a precise set of DQ dimensions as data consumers or users are the main source of 
organizations. 
 
2.8 Data Quality in web portal domains 

In recent years, several research works have been developed on the Web Data Quality in different 
domains as we discussed before. But there are far less data quality proposals in the area of Web 
Portals. A Web portal can be defined as a Web site that aggregates an array of content and 
provides a variety of services including search engines, directories, news, e-mail and chat rooms 
[7]. In simple terms portals provide effective and convenient access to information resources 
through a single gateway or aggregates information from diverse sources and make that 
information available to various users.  

Thus today’s portals are increasingly complicated applications designed to provide users access to 
all information sources. At the same time, portals need to supply data with a high quality level 
which satisfies its users since portals are mainly differentiated based on their content and intended 
users. To give an overview of portal types, several categories of the web portals [7] are explained 
below and to understand why data quality is highly needed in these domains.  

Enterprise information portal 
These portals are designed basically for an organization where there are many roles and users 
exist. The term enterprise can be used interchangeably with corporate portal where both reflect the 
same idea. Enterprises portals focus on providing information to its users and allow them to access 
the available resources on a regularly updated manner within the enterprise. It may include 
facilities such as:  categorization of relevant enterprise information, search engine, organizational 
news, and access to email, access to common software applications, document management 
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systems, links to internal resources and popular external web resources, and also the ability to 
personalize the pages.  
 
Vertical portals 
These are web portals which focus on specific industries. Vertical portals aim to aggregate 
information, tools and services relevant to particular groups or online trade communities of closely 
related industries to facilitate the exchange of goods and services. 
 
Horizontal portals 
Horizontal portals are portals that are used by a broad base of user population covering a wide 
range of topics and interests. It is focused on general users and tries to present something to 
everybody surfing the internet and allows them to spend more time on the provided information. 
Examples of this type of portal include msn (www.msn.com), yahoo (www.yahoo.com) where it 
shows up several categories of information to meet the extensive needs of the diverse users. 
 
Community portals 
Community portals are created for community groups based on a wide variety of interests. 
Through this portal, members of the community share their ideas or interest depending on their 
orientation. Examples of this type of portal include GreyPath (www.greypath.com), iVillage 
(www.ivillage.co.uk/). 
 
E-marketplace portals 
These portals are extended enterprise portals to support business-to-business (B2B), business-to-
customer processes (B2C) such as ordering, tendering and supply of products. It facilitates the 
sharing of information to external business partners or groups of an individual company, 
customers and suppliers. Examples of this type of portal include the bookseller Amazon.com 
(www.amazon.com). 
 
Though there are different kinds of portals, each portal is unique depending on the context on 
which it was used but the aim of many web portals is to select, organize and distribute content in 
order to satisfy its users/customers. On the other hand the data provided by those must be of high 
quality to its users to carry out their tasks and decision making. Thus the aspect of data quality 
needs to be significant in the area of web portals in all organizations. However, the assessment of 
DQ is a difficult task for the web portal designers or developers as they need to ensure whether the 
portal provides data at a level of quality which satisfies the needs and requirement of its users 
[28].  An understanding of user motivation is essential as it is a foundation for conceptual ideas of 
context data quality evaluation [24]. Recently research on web portal data quality is gaining more 
attention to assist users with a high level of data quality [12][28].  
 
University web portals (UWP) 

University web portals can be categorized under enterprise information portals, providing 
information to different kinds of its users such as students, staffs and outside visitors. Almost 
every university has a web portal that provides certain services for individuals depending on the 
needs of that user. Furthermore the content of the portal can influence students when choosing 
which university they will apply to. 
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Every year lots of students’ visit UWP’s looking for information. For instance, searching for 
course information, course enrollment, faculty specific information, university facilities, lecture 
times, class schedules etc. It is extremely important to search all information at one point from a 
UWP. At the same time the information presented should be of high quality and the content must 
be easily understandable. Thus DQ is essential in a UWP to provide users with the information 
they need to carry out their tasks.  

Consequently, the data producers or data custodians of a web portal must be aware of the needs of 
their users and thereby be enabled to improve the quality of data. However the literature lacks 
standard methodologies or frameworks to assess DQ in web portals like ISO/IEC 9126 which was 
developed for software product quality. In particular, we were not able to identify previous studies 
that address DQ, specifically in university web portals apart from the portal data quality model 
(PDQM) [28], where the model implements a tool to evaluate the representational DQ category in 
UWP domain. Thus there is a need for more DQ research in the context of web portals, especially 
to the domains where high quality level of data is needed. 
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Chapter 3 

Framework methodology  
This chapter describes how the proposed DQ framework for UWP is designed. The main objective 
of this work is to develop a framework that is applicable to assess DQ in university web portals. 
To develop this framework first we need to consider an important aspect of DQ i.e., DQ 
dimensions, which is a cumbersome task for any data quality assessment procedure. Although data 
quality literature provide several classifications of dimensions, no work addresses DQ in UWP 
domain and also most research studies failed to capture the DQ dimensions from a user 
perception.  The proposed framework is designed based on the following 5 phases   

(i) Harvest dimensions from widely accepted models or frameworks of data quality and 
consider DQ dimensions discussed by different authors in different contexts of web 
like management information systems, web information systems, co-operative 
information systems, data integrations systems, web portals, and data warehousing, etc.   
 

(ii) Gather dimensions from the data consumers (user of UWP) to observe their 
expectations of data quality in the UWP context by means of a survey. 
 

(iii) Merge the DQ dimensions from phase 1 and  2 and select the appropriate DQ 
dimensions required to assess data quality in UWP’s, by relating data consumer 
expectations on DQ with UWP properties based on the method of a generic portal data 
quality model. 

 
(iv) From the result of phase 3 design the framework and validate it with users of two 

different universities to assess the importance of the selected DQ dimensions among 
UWP users. 

 
(v) Evaluate the framework with an existing portal data quality model to show how far the 

new framework is valuable when compared to other model or framework of DQ. 
 

The first three phases will be discussed in brief in the following sections and the last two phases 
will be discussed in Chapter 4 and Chapter 5 respectively. 
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3.1 Data quality dimensions from literature 

In the first phase, DQ dimensions were identified first from widely accepted frameworks such as 
Wang and Strong [6], Naumann [1], Bovee [18], Lee et al [20], AIM: PSP/IQ model [23] and then 
DQ dimensions that were discussed in several academic studies in different contexts of web.  
These specific frameworks and models provide thorough classification of DQ dimensions other 
than conventional aspects discussed in the previous chapter. By analyzing these important 
classifications, it is possible to identify the basic set of DQ dimensions for DQ assessment task in 
various contexts of web. So these proposals were studied first to capture the concepts of DQ 
dimensions. As mentioned before, the most significant research works studied for this collection 
of DQ dimensions are provided below (Table 5).  

A few of these proposals [22] [15] [5] were not discussed in chapter 2, but they were reviewed for 
the selection of DQ dimensions and added here to show that it is worth to study these proposals to 
get an understanding of DQ dimensions. For instance, the DQ dimensions proposed by Wand and 
Wang [5], provide a possible set of dimensions in both intrinsic and extrinsic categories, which 
was later extended by Wang and Strong [6] and accepted as a conceptual framework in the DQ 
literature. The proposals [22] discuss the same set of DQ dimensions as [1] discussed in chapter 2, 
but was classified under different categories. According to [4], only four DQ dimensions were 
proposed in the context of web information systems; however this proposal was taken into account 
to verify the DQ dimensions. Consequently, all these DQ research works helped to capture the 
relevant and important DQ dimensions and proceed to further phases. 

         Author           Area of research Model/framework 
1. Naumann and Rolker [22] Data integration 3 categories and 22 

dimensions  
2. Naumann [1] Integrated web information 

systems 
4 categories and 21 
dimensions 

3. Bovee [18] Conceptual model for IQ 4 dimensions 
4. Lee et al [20 ] Conceptual DQ model 7 dimensions 
5. AIM:PSP/IQ model [23] Conceptual IQ model for 

organizations 
4 categories and 15 
dimensions 

6. Wand and Wang [5] Information system 2 categories and 26 
dimensions 

7. Redman [27] Databases 3 categories and 25 DQ 
dimensions 

8.Pernici & Scannapieco [15] Web information systems 4 DQ dimensions 
9. Wang and Strong [6] Information systems 4 categories and 15 

dimensions 
Table 5: Research works on data quality.  

The main reason for this collection of DQ dimensions from different contexts is due to the absence 
of DQ proposals specific to university web portals and a few proposals have been proposed for 
domain independent web portals data quality. Due to these disadvantages, DQ dimensions have 
been collected among different web context. As a result of this process of dimension 
identification, 47 DQ dimensions were obtained from literature (Appendix A). When we compare 
the different proposals of DQ dimensions, we can identify two types of corrections: 
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(i) Same name for DQ dimensions with different meanings. 
(ii) Different names for DQ dimensions with similar meaning.  

These two corrections have been tackled through the widely suitable and frequently referenced 
definitions in the literature. Based on these two aspects, some DQ dimensions have been removed 
after careful analysis on their similarities and it has been summarized to 37 dimensions. Those DQ 
dimensions are presented in the table below (Table 6) that was proposed in various research 
studies. From the table we can get an overview of available DQ dimensions in the literature to 
assess the data quality and to observe their presence in different research contexts. The tick mark 
in the table shows whether that dimension has been included in that study. The dimensions 
accuracy, completeness, consistency, and timeliness have been used in most of the data quality 
researches. These are the conventional data quality characteristics in several contexts.  

 

Table 6: DQ dimensions from DQ literature 
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The resulted table was obtained after the elimination of few dimensions based on the two 
corrections that were mentioned above. For instance, dimensions accuracy, free of error and 
correctness have the same meaning but they differ in names in different contexts. 

3.2 Data Quality dimensions from data consumer perspective 

The data consumer or user plays an important role in the data quality management process, where 
they access and use data for their individual tasks. Data consumers’ assessments of DQ are 
increasingly important because consumers now have more choices and control over their computing 
environment and the data they use [3]. So, as a next phase it has been decided to gather the DQ 
dimensions from data consumers (here UWP users), i.e., the dimensions they consider important 
for assessing data quality in UWP’s from their perspective. This will show their expectations on 
data quality items, based on this we can make sure that the DQ dimensions collected from the 
literature is expanded with the expectations of the user. In addition it may help to identify 
dimensions other than those listed above. As we discussed in previous chapter, many researches 
fail to capture the voice of data consumer. It would be really helpful to know about their 
expectations when developing a framework or tool to assess DQ, so that a high level of data 
quality could be achieved in any organization. With this approach the first survey has been 
conducted with users of TU Delft and Pondicherry University, India. 

3.2.1 First Survey 

An empirical approach to DQ analyzes data gathered from data consumers to determine the 
characteristics they use to assess whether data are fit for use in their tasks [6]. The purpose of this 
survey is to capture the DQ expectations of university portal users. An application specific 
selection of criteria would help us to identify qualitatively good data [1]. So, UWP users as data 
consumers have been asked to produce a list of possible dimensions that comes to their mind when 
they think about data quality in UWP according to Wang and Strong approach of DQ survey.  

 User group 

Users of two universities were selected for this survey such as Pondicherry University, India and 
Delft University of Technology, The Netherlands.  For the users of Pondicherry University, the 
questionnaire was sent to 100 students via email explaining the nature of the survey with an html 
link to the survey designed with a Google document.  The targeted groups were M.Sc., PhD 
students and professionals from different departments such as Computer science, Computer 
applications, and Bioinformatics.  For the users of Delft University, the survey was conducted 
directly with 29 students from different department of EEMCS faculty: Electrical engineering, 
Information Architecture, Computer Science, Computer Engineering and Microelectronics. 
However the majority of the respondents are users of TU Delft as compared to 23 respondents 
from Pondicherry University. 

 Survey Instrument 

The survey has been designed with Google documents.  First some general information about the 
users have been asked, like their  category of study such as M.Sc., or PhD student, course 
program, sex, and name of institution, country.  Following that data quality aspects have been 
asked with the three main questions. The first question was about DQ dimensions that they 
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consider important when they think about DQ other than timeliness, accessibility, accuracy. In the 
second question, they were asked to provide any additional dimensions by listing out few of the 
dimensions gathered from the literature, as cues [6]. The third question asked their opinion about 
the assessment of DQ in UWP is highly needed or not, with two options. The questionnaire can be 
found in Appendix B 

 Result 

This survey produced a comprehensive list of 81 DQ dimensions, as shown in Table 7. 

Access speed Amount of data Applicable Attractive 
Author of information Availability Better service Clarity 
Clear  Clearness Comparative Compherensenability 
Comphrensive Completeness Concise format Consistent of data 
Continuity Correctness Cost effective Cost of the data collection 
Costs of the data Creative Credibility Data clarity 
Delivery Depedency of data Detail of the data Ease of access 
Ease of understanding Easy to find Easy to operate Easy to read 
Easy to search Easy to understand Easy to use Efficiency 
Findable Flexible Format Identifiable 
Importance Indexable Indexed searchability Information importance 
Informative Innovative Integrity Knowledgeable 
Legibility Minimal data No lack of data Non-repetition 
Ordered Organized Presentation format Provable 
Readability Recent/old data Relevance Relevant information 
Reliability Representable Searchable Secure 
Security Service 

improvement 
Serviceability Simple 

Simplicity Source of the data Structure layout Truly 
Trustworthy Understandability Units of measurement Unneeded data 
Uptodate information Validity Well organized Well documented 
Well presented       
     Table 7: Data quality dimensions from data consumer perspective in first stage survey 

The above list shows different DQ dimensions from user’s perspectives.  A same dimension or an 
attribute has been stated differently by different users according to their level of understanding. 
Hence the dimension with similar meanings has to be grouped together under a common DQ 
dimension name from the literature. After several runs of grouping tasks the following DQ 
dimensions were identified. The following attributes reflect the DQ expectations of the data 
consumers (UWP users) 

1. Readability (Easy to read, readable) 
2. Relevancy (applicable, Relevant) 
3. Searchability ( Easy to search, searchable, identifiable, indexed Searchability, easy to find) 
4. Organized (Ordered, well-organized, arranged, well-presented, structured layout, 

presentation format) 
5. Cost effective (Cost of the data, cost of data collection) 
6. Data Clarity ( Clear, clarity, clearness, correctness) 
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7. Provenance ( Source of the data, where is the data from, author of data) 
8. Accessibility ( Ease of access, easy to use, access speed) 
9. Believability ( trustworthy, truly, credibility)  
10. Uniqueness ( Non repetition, minimality) 
11. Documentation (Well-documentation) 
12. Continuity (Flow of data) 
13. Concise representation ( concise, format of the data, representable) 
14. Serviceability (Better service, improved service) 
15. Reliability ( Reliable, source reliable) 
16. Appropriate amount of data ( Amount of data, non-bulk data) 
17. Security (Secure) 
18. Attractiveness 
19. Novelty (Innovative, creative, knowledgeable) 
20. Simplicity (Simple) 
21. Efficiency 
22. Validity 
23. Consistent representation (Consistent of data, same format of data) 
24. Currency (Up-to-date, how old the data) 
25. Completeness (Comphrensibility, complete data)  
26. Understandability (Ease of understanding, Easy to understand) 
27. Importance 

Out of these 27 attributes, a few dimensions were found to be new when compared to the 
collection of DQ dimensions from phase 1 on different contexts of the web. These dimensions 
were not entirely new according to the DQ literature, but they were found absent in several DQ 
works dedicated to different application domains. Thus these data dimensions were decided to 
consider it along with the dimensions collected from the literature in phase 1 and also it reflects 
the expectations of university portal users. They are as follows 

 Readability Provenance Efficiency 
Organization Flexibility Attractiveness 
Cost-effective Continuity Novelty 
Data clarity Searchability Simplicity 

                                         Table 8: Selected dimensions from data consumers 

 As a result, 49 dimensions were acquired (37 dimensions from literature and 12 from the user 
survey).  Considering so many dimensions will not be efficient for any DQ evaluation purposes. 
Hence it has been decided to compare the DQ dimensions obtained both from the literature and the 
selected dimensions from the data consumers via the first survey.  Thus 49 dimensions have been 
examined again for similarities in their names and meanings to avoid conflicts. This process of 
examining is repeated until a final DQ dimension set is reached.   

3.3 DQ dimensions for UWP domain  

In the third phase, DQ dimensions that are applicable to assess DQ in the context of UWP’s were 
identified. This is one of the criteria to be considered while selecting DQ dimensions [1]. To check 
this appropriateness of DQ attributes, a portal data quality model [28] has been used, a model 
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developed specifically for web portals. In addition to the review of DQ dimensions, this model 
focuses on two perspectives, to check the appropriateness of reviewed DQ dimensions in the 
context of web portals: the data consumer expectation of DQ and basic web portal functionalities.  

However this data quality model proposal is generic and not specific to any web portal domain, so 
those two perspectives in this model have been adapted and extended in the context of UWP 
properties to analyze how far the collected DQ dimensions are applicable to a UWP. Moreover the 
portal functionalities of this model has been renamed as properties since functionality describes 
how a web portal functions or what does it performs in order to meet the needs of the user where 
as properties are certain features provided by a portal.   

Based on the data consumer expectations and UWP properties, the DQ dimensions applicable to 
UWP were identified. The basic idea behind this relation is that the users of a UWP can assess the 
data quality when they use the different services or properties provided by the web portal [28] 
[29]. The following section will first give a short description about the UWP properties and data 
consumer expectation and then relationship between these two aspects will be described   

3.3.1 University web portal properties 

Users of a UWP come to know about the quality of data based on their properties provided in the 
portal. Thus if we know the basic properties of a UWP, then it would be helpful to identify which 
aspects of DQ are important for users on assessing DQ.  Properties of a UWP may vary between 
different universities and there is no standard proposal for such properties. The web portal 
properties provided by the portal data quality model [28] are rather general descriptions of 
properties. Instead specific properties need to be determined and sorted under these general 
properties. The focus of this work is on the UWP domain, hence basic web portal properties 
applicable to universities had been chosen from literature [7] [9] [10] [11] and also by studying 
different university portals online.  These properties are as follows: 

 Data points and Integration 
 Single sign on  
 Personalization and Customization 
 Collaboration and Communication 
 User interface design 
 Search and index 
 Schedules and events 
 Help/Support 
 Registrations 
 Notification and News    
 Security  
 Content management  

3.3.2 Data consumer expectations 

The data consumer expectation of DQ is another important aspect in selecting dimensions 
appropriate for a UWP domain.  Using these data consumer expectations and portals properties we 
can determine what the data consumer expects from the portal and to choose DQ dimensions 
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accordingly. The resulting dimensions will be used to achieve a high quality of data in a UWP. 
There are six different data consumer expectations as suggested by Redman [8], discussed below: 

 Content 
The web portal should contain explicit description to its users about the areas that the web portal 
content covers, its authors, original sources used etc. The provided content should satisfy the user 
with all needed data relevant for their tasks. In addition it should also describe how the content of 
the web portal should be used by its users to achieve effective usage of the web portal. 

 Privacy 
Data consumers expect that the web portal should explicitly state and follow their privacy policies 
concerning web portal users.  

 Improvement 
Data consumers expect the service improvement of web portal to have high quality of data. 
Comments and suggestions on different aspects of the web portal should be received, and these 
comments have to be considered in a responsible manner. It should also indicate the results of any 
improvement measures to provide high quality of service 

 Commitment 
Data consumers of the web portal should be able to receive answers, for any questions regarding 
the proper use of the data or the content of the portal. The responsible data manager of the web 
portal should provide help facilities to guide users in their tasks. 

 Presentation 
The content of the web portal should be well-presented to its users with an easy understandable 
format and the choice of language has to be clear with proper definitions wherever necessary and 
if there are any difficult technical terms used thorough out the portal, then they have to be defined 
properly to increase the interpretability of the users 

 Quality of values 
The provided data values should be accurate and updated with current information. In addition it 
also has to be relevant to the context with data formats that properly convey the data and are easy 
to read, allowing users to understand the data without ambiguity. 
 
However these expectations were also experienced in the first survey results of data quality among 
the UWP users, where users are more concerned about the content, presentation and improvement 
aspects. 
 
3.3.3 Relationship between expectations and properties  

Based on the two above mentioned aspects (data consumer expectations and UWP 
properties) the following matrix was formed (Figure 5). The matrix is represented with UWP 
properties on one side and data consumer expectations of DQ on the other side. The relationship 
between these two aspects is marked with an “X” symbol showing the possible expectations of the 
data consumer on each of the university web portal properties. For instance (Figure 4), the 
expectations applicable to search and index property can be content, commitment, improvement, 
presentation, and quality of values, where a university web portal user needs real content to be 
displayed while giving a specific search query (content), in case of any errors in searching they 
should be able to ask question and obtain answers (commitment), users should be able to give their 
suggestions and comments on data they search through the UWP (improvement), the answer for a 
given search query should be presented in a clear understandable manner (presentation), and the 
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answer displayed should be accurate, complete and up-to-date for a given search query (Quality of 
values)  
             
       

 

 

 

 

           User expectation 

 For search and index property 

 

 

Figure 4: Expectations applicable to search and index property 

Figure 5: Matrix for the UWP dimensions classification 
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 Collaboration and Communication: The possible expectations assigned to this property are: 
Commitment (user should expect questions regarding the use of collaboration and 
communication tools or subjects related to it and should be answered for the same), and 
Privacy (user should expect privacy policies to be mentioned for all users those who 
participate in the collaboration and communication process). 
 

 Content Management: The possible expectations assigned to this property are: Content 
(Users expect descriptions about the areas covered by the web portal to see that the required 
data is provided for the tasks at hand), Commitment (user should be able to get answers about 
proper use of data or update schedules etc.),Improvement (user suggestions, comments of 
contents and its management should be received and any improving result should be reported), 
Presentation (the content should be easy to interpret in form of its languages, units, and data 
formats), Privacy (privacy policies for the users to get access to information sources has to be 
provided), and Quality of values (users expect the content should be correct, relevant and up-
to-date). 
 

 Data Points and Integration: The possible expectations assigned to this property are: Content 
(information resources or application integrated to the real content of a portal should satisfy 
the user in the form of appropriateness, clear and original sources, etc.), Commitment (users 
should be able to get answer for questions raised in the area of the resources or applications 
integrated to the portal), Improvement ( results on any improvements about the data use, or 
integration resources), Presentation ( languages, definitions used should be easy to interpret 
the data), and Quality of values ( the presented information resources should be correct, up-to-
date and reliable). 

 
 Help/Support: The possible expectations assigned to this property are: Commitment (User 

should be able to get answers about different aspects in the web portal regarding proper use or 
meaning of data, update schedules etc.), and  Presentation (Help text manuals should be easy 
to understand in terms of clarity, format, language etc.). 

 
 Notification and News: The possible expectations assigned to this property are: Content 

(Content regarding any notification and news published should be relevant and clear), 
Improvement (Opinions / Comments of published notification or news should be easy to report 
by the user and any improving results should be noted), and Presentation (Presentation of 
notification and news should be clear and easily interpretable in a form of language accepted 
by the user). 

 
 Personalization and Customization: The possible expectations assigned to this property are: 

Privacy (The user should expect privacy over the personalized data, in the UWP), and Quality 
of values (Data about the user such as personal information, study progress should be correct 
and up-to-date). 

 
 Registrations: The possible expectations assigned to this property are: Content (Users should 

be able to find the data as correct, relevant and comprehensive to several form of registrations 
and presence of description of how the data should be used for the task at hand), Improvements 
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(Suggestions about the registration content or processes should be received) , and Quality of 
values (Data related to registration aspects in UWP should be correct, relevant, and up-to-date 
to the needs of the user). 

 
 Schedules and Events: The possible expectations assigned to this property are: Content (Data 

regarding schedules such as class or exam schedules should be clear and easily 
understandable), Presentation (The presentation format, language for providing the schedules 
or events should satisfy the intended use), and Quality of values (Schedules and events should 
be correct, complete and up-do date). 

 

 Search and index: The possible expectations assigned to this property are: Content (Results 
for the search query should be appropriate for the intended use and complete), Commitment 
(Errors encountered at the time of searching should be able to be reported by the user), 
Improvement (users should be able to give their suggestions and comments on data to a given 
search query), Presentation(the answer for a given search query should be presented in a clear 
understandable manner), and Quality of values (search results should be accurate, complete 
and up-to-date for a given search query ). 

 
 Single sign-on: The possible expectations assigned to this property are: Commitment (Users 

should be able to get answers for errors or problems encountered during single-on), and 
Privacy (User should expect privacy to information access with single-sign on). 
 

 Security: The possible expectations assigned to this property are: Presentation (Data about the 
security aspects should be well-formatted with a widely accepted language), Privacy (Privacy 
policy regarding the level of access to various information resources should be stated). 
 

 User interface design: The possible expectations assigned to this property are: Content (The 
design of the user interface should very well portray different aspects about the content of the 
UWP), Commitment (Users should expect answers raised for the questions about), 
Improvement (Users should be able to convey their opinion on interface design of the portal), 
Presentation (Presentation formats, language and other aspects related to presentation should 
be given more important to the interface design, to make it appropriate for intended use by its 
users ), and Quality of values (The data that makes up the  user interface design should be 
correct, relevant, and complete ). 

3.3.4 Assignment of DQ dimensions applicable to UWP 

The DQ dimensions gathered from both DQ literature and the first user survey has been compared, 
analyzed and reduced to 39 DQ dimensions. Based on the relationship (properties, expectation) in 
the above matrix, those 39 DQ dimensions have been analyzed for appropriateness in the UWP 
context. This has been done by assigning appropriate DQ dimensions with data consumer 
expectations for each portal property. As we stated before, users of a UWP can assess the data 
quality of the web portal based on the provided properties. With this approach table 9 shows the 
expectations for several UWP properties and DQ dimensions applicable to this relationship:  
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Data Consumer 
Expectations 

University web portal properties DQ dimensions  assigned for expectations and 
properties relation 

1.Content  Content Management  
 Data Integration 
 Notification and News 
 Registrations 
 Schedules and events 
 Search and Index 
 User Interface Design 
 

Concise representation,  Searchability, 
Organized, Currency, Availability, Provenance 
Ease-of-operation, Interpretability, Relevancy, 
Completeness, Timeliness, Reputation, Expiration, 
Accuracy, Appropriate amount of data, Readability, 
Understand ability, cost-effectiveness, Value-added 

2.Commitment   Collaboration and Communication 
 Content Management  
 Data Integration 
 Help/Support 
 Search and index 
 Single sign-on 
 User interface design 
 

Accessibility, Reliability, Timeliness, Availability 
Security, User support, Understandability, Organized, 
Novelty  

3. Improvement  Content Management  
 Data Integration 
 Notification and News 
 Registrations 
 Search and Index 
 User Interface design 

Accessibility, Relevancy, Reliability, Completeness 
Documentation, Searchability, User  support, 
Serviceability, Availability 
 
 

4. Presentation  Content Management  
 Data integration 
 Help and Support 
 Notification and News 
 Schedules and events 
 Search and Index 
 Security 
 User Interface Design 

Concise representation, Consistent representation, 
Accessibility, Appropriate amount of data, 
Completeness, Ease-of-operation, Understandability, 
Attractiveness, Uniqueness, Readability, Data Clarity, 
Availability, Flexibility, Organization, User Support 

5. Privacy  Collaboration and Communication 
 Content Management  
 Personalization and Customization 
 Single-sign on 
 Security 

Security,  Response time, Understandability, 
Confidentiality, Expiration, Objectivity 

6.  Quality of 
values 

 Content Management  
 Data Integration 
 Personalization and Customization 
 Registrations 
 Schedules and events,  
 Search and Index 
 Single sign-on 
 Security  
 User Interface Design 

Accuracy, Availability, Provenance, Relevancy, 
Searchability, Accessibility, Believability, 
Understandability, Concise representation, 
Objectivity, Completeness, Uniqueness, Value-added, 
Response time, Verifiability, Data Clarity, 
Documentation  

Table 9: Assignment of DQ dimensions applicable to UWP with data consumer expectations and UWP 
properties  
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3.3.5 Validation of DQ dimensions 

The DQ dimensions chosen for a UWP in the above mentioned phase was validated with five 
users (three master students and two computer science lecturers) based on their experience as web 
portal users. Instructions were provided to users for this testing of DQ dimensions, by asking them 
to remove the DQ dimension that does not suit under a category or to add dimensions that need 
importance in a category. Definitions for each DQ dimensions were also provided along with the 
instructions to the users, in order to have clear results. Based on the feedback collected from the 
user, DQ dimensions were added, deleted and revised in each category after which 37 dimensions 
remained.  

The validation was done in order to make sure whether the chosen dimensions are applicable from 
the perspective of UWP users, as we can identify the required dimensions by relating to the 
properties of the portal used by the data consumers. Furthermore, it was carried out to realize the 
dimensions that are not applicable to the context. Although this validation was based on the 
aspects of existing portal data quality model, the results showed required DQ dimensions to assess 
the data quality in a UWP domain. Figure 6 shows the resulting DQ dimensions applicable to 
UWP  

 
Accessibility Consistent representation Interpretability Reputation 
Accuracy Cost-effectiveness Novelty Response time 
Appropriate amount of data Currency Objectivity Searchability 
Attractiveness Customer Support Organization Security 
Availability Data clarity Provenance Timeliness 
Believability Documentation Quality of Service Understandability 
Completeness Ease of operation Readability Uniqueness 
Concise representation Expiration Relevancy Validity 
Confidentiality Flexibility Reliability Value added 

   
Verifiability 

        Figure 6:   Final set of DQ dimensions for the framework 

3.4 The Proposed DQ framework 

Thus the proposed framework is developed to assess DQ in university web portals. The DQ 
dimensions obtained so far has been classified into four categories in the framework. This 
classification of DQ dimensions is based on Wang and Strong DQ framework [6], where there are 
15 DQ dimensions from the perception of data consumers.  This framework has been chosen as it 
is considered as the most significant and popular classification of DQ dimensions in the data 
quality literature. Based on the definitions [6] of each category, the DQ dimensions in the new 
framework are categorized with four categories: Intrinsic, Representational, Contextual, and 
Accessibility.  

The Intrinsic DQ category consists of dimensions that evaluate the quality that the data has by 
itself. The dimensions completeness and timeliness were given importance to be categorized under 
intrinsic category since it is necessary to have all data about the university in a UWP and also 
should be timely available to its users. The Representational DQ category considers dimensions 
that the systems must provide to its users that are interpretable, understandable, readable, and it 
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Believability 
Accuracy 
Objectivity 
Reputation 
Currency 
Expiration 
Completeness 
Confidentiality 
Timeliness 
 

  

 Accessibility 
 Security  
 Quality of service 
 Cost-effectiveness 
 Searchability 
 Ease of operation 
 User support 
 Response time 
 Availability 

 

Relevancy 
Value-added  
Appropriate amount of data 
Provenance 
Flexibility 
Novelty 
Verifiability 
Validity 
Data clarity 
Reliability 

 
 

Interpretability 
Concise representation 
Consistent representation
Understandability 
Organization 
Readability 
Documentation 

 
  

should also be represented concisely and consistently. The Contextual DQ category considers 
dimensions that evaluate quality within the context of the data used by the data consumers. This is 
the only category in the framework that has more essential DQ dimensions. The Accessibility DQ 
category refers DQ dimensions related to the accessibility of the data and the level of security. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        Figure 7: The proposed DQ framework 

 

This framework was tested by means of a survey with users of two different universities to assess 
how far the framework is wanted among the users of university web portals.  User groups of two 
universities have been selected and asked to rate the importance of each dimensions in the 
framework, which will be discussed brief in the next chapter. The results of this validation showed 
that all the selected dimensions are highly essential among the users of a UWP. 

Furthermore the proposed framework is evaluated with an existing portal data quality model, a 
generic model for web portals. Though this model is not entirely specific to the UWP domain, it 
provides a comprehensive set of dimensions, which was also taken into account in this new data 
quality framework with additional DQ dimensions which will be discussed in chapter 5.  
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Chapter 4 

Framework validation  
This chapter describes how the proposed framework is validated based on the results of the survey 
conducted at two different universities (Technical University of Delft, The Netherlands, 
Pondicherry University, India,). The objective of this survey was to gather user opinion about the 
importance of each of the DQ dimensions in the proposed framework. The following sections of 
this chapter will explain about the framework validation in detail. 

4.1 Selection of participants 

To validate the new framework a sample of 150 users were chosen for this survey from 
Pondicherry University, and 60 users from TU Delft University. The sample consisted of users 
from different departments, however the main contributors for this survey were Computer Science 
students of both universities. The selected samples were M.Sc., PhD students and professionals 
from both universities with experience as portal users.  Users of the UWP will be more concerned 
about the quality of data to carry out their individual tasks. So, the data consumers selected to 
validate the framework are users of UWP’s. 

4.2 Validation Instrument 

The validation instrument here is the survey questionnaire, which was designed to collect the 
importance of DQ dimensions under each category in the proposed framework. The survey 
questionnaire was developed with 37 questions; one for each DQ dimension. Each of the questions 
stated the DQ aspect in a clear way. The questionnaire asked the respondents to rate the 
importance of each DQ dimension on a Likert scale of 1-5 where 1 is ‘not important’ and 5 is 
‘highly important’. For the users of Pondicherry University, the questionnaire was sent via online 
with the help of Google document application, designed for preparing questionnaires. For the 
users of TU Delft, the questionnaires were distributed directly to the users, in a printed format and 
the purpose of the survey and time period to answer the questionnaire were explained to the users.  

Before conducting the full study using the survey questionnaire, a pilot study was conducted to 
validate the questionnaire as such in order to get reliable responses. Ten users from both the 
universities were selected to participate in this pilot study. 6 of these 10 users were participated in 
this pilot study: 3 M.Sc., students from Computer Science department, 2 PhD students from 
Management Studies and 1 software professional. The pilot study helped to identify the feasibility 
of the questionnaire and the following comments were reported in order to improve the design of 
the survey questionnaire.  
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Findings in pilot study 

 Time taken to complete the whole questionnaire were reported as the maximum 
 Different method of scaling were suggested based on the statement of each DQ aspects in 

the questionnaire and also due to the inconsistency felt between the statements and the 
scaling 

 A Few statements were considered as difficult to understand and unclear 
 A Few statements were identified as irrelevant to the context of DQ aspects. 

As a result of these findings, the survey questionnaire was revised and changes were made, in 
order to help users in understanding the questions and to show their importance easily with less 
time. 

4.3 Data Analysis  

The survey has been performed with a total expected sample of 210 users. In practice, the 
questionnaire was answered by 116 users from Pondicherry University, as the remaining students 
did not participate, so the response rate was 77%.  In Delft University, the same questionnaire was 
answered by 52 users, as the remaining users did not attend it, so the response rate was 87% which 
was 10% higher than PU. The participation of users from both the universities are shown below 

 

Figure 8: Percentage of respondents - TU Delft University 

From TU Delft, 52 % of the respondents were from Computer Science department, 19% of the 
respondents were from Engineering and Policy Analysis department, 12% of the respondents were 
from Information Architecture department, 11% of the respondents were from SEPAM (Systems 
Engineering, Policy and Management) and 6 % of the respondents were from Computer 
Engineering department. This shows that the majority of the respondents are Computer Science 
students from EEMCS faculty. 
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Figure 9: Percentage of respondents - Pondicherry University 

From the figure 9, we can see the percentage of respondents from Pondicherry University, India:  
61% of the respondents were from Master of Computer Applications department (MCA)-PU, 24 
% of the respondents were from Computer Science department-PU, 9 % of the respondents were 
from Bioinformatics-PU, 4% of the respondents were from tourism studies-PU, and 2 % of the 
respondents were from other departments such as commerce and finance departments respectively. 
So, the majority of the respondents are MCA students from Pondicherry University. The 
percentage of overall user’s category are shown below, where most of the respondents were 
M.Sc., students. 

 

Figure 10: Percentage of user’s category 
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Statistical analyses were performed using SPSS 17.0 for windows. The responses from the Google 
document application were exported to SPSS statistical package and all the responses have been 
screened to check the existence of any unanswered questionnaire. Responses from the both the 
universities were sorted according to the name of the institution and merged as a single set of data. 
The responses for 37 DQ dimensions of both universities were arranged and analyzed carefully, 
according to the number of items in each DQ category. 

4.3.1 Descriptive Statistics Interpretation 

In order to analyze the survey responses, first descriptive statistics of the responses were computed 
using SPSS package by selecting the 37 dimensions under each category in the framework. 
Descriptive statistics of 37 DQ dimensions are presented in Table 10 with columns N, Minimum, 
Maximum, Mean and Standard deviation, where N represents the No. of respondents or cases, 
Minimum and Maximum represents the range of the values for each DQ dimension and Standard 
Deviation represents a measure of the dispersion of a set of data from its mean value. Probably, 
the most often used descriptive statistics is the mean average value.  A dimension mean was 
computed as the average of the responses to all of the items in the survey instrument.  

Most of the 37 items had a range of 1 - 5 where “1” is not important and “5” is highly 
important. There are few dimensions: Interpretability, Understandability, Attractiveness, 
Verifiability, Data clarity, Searchability, Ease of operation, Believability, and Accuracy, where no 
one considered these DQ dimensions as “Not important”.  

The range provided here represents the likert scale value given to the questions. From this 
we can also identify which items were considered as highly important or moderately important to 
users. The values for above described columns are showed in the descriptive statistics table below 
(Table 10).The individual descriptive statistics tables for both the universities are available in the 
Appendix E and Appendix F.  
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          Table 10: Descriptive Statistics  

 N Minimum Maximum Mean Std. Deviation 

1.Interpretability 168 2 5 4.21 .649 
2. Concise representation 168 1 5 4.02 .796 
3.Consistent representation 168 1 5 3.76 1.018 
4. Understandability 168 2 5 4.27 .740 
5.Organization 168 1 5 4.05 .953 
6. Attractiveness 167 2 5 3.78 1.048 
7. Uniqueness 167 1 5 3.69 1.074 
8. Readability 168 1 5 4.11 .841 
9. Documentation 167 1 5 4.14 .835 
10.Value-added 167 1 5 4.01 .780 
11.Relevancy 168 1 5 4.29 .727 
12. Appropriate amount of data 168 1 5 4.10 .831 
13.Provenance 168 1 5 3.61 1.021 
14. Flexibility 168 1 5 3.79 .972 
15. Novelty 168 1 5 3.70 1.002 
16. Verifiability 166 2 5 4.07 .818 
17. Validity 168 1 5 3.99 .954 
18. Data clarity 168 2 5 4.26 .744 
19.Reliability 166 1 5 4.40 .785 
20. Security 167 1 5 4.22 .899 
21.Quality of service 167 1 5 4.02 .846 
22. Accessibility 167 1 5 4.23 .821 
23. Cost-effectiveness 165 1 5 3.99 .950 
24. Searchability 167 2 5 4.40 .728 
25. User Support 166 1 5 4.03 .950 
26. Response time 165 1 5 4.13 .823 
27. Availability 165 1 5 4.23 .746 
28.Ease of operation 167 2 5 4.04 .787 
29.Believability 168 2 5 4.21 .825 
30.Accuracy 167 2 5 4.41 .632 
31. Objectivity 165 1 5 4.02 .883 
32. Reputation 168 1 5 3.90 .891 
33. Currency 167 1 5 4.39 .835 
34. Expiration 166 1 5 4.01 .918 
35. Completeness 167 1 5 4.06 .848 
36. Confidentiality 167 1 5 4.35 .776 
37. Timeliness 168 1 5 4.30 .732 
      
On the other hand, the mean value of most of the DQ dimensions was higher than 4. That is, 
thirty-one of the 37 items (83 % of dimensions) had a mean value equal or greater than 4. This 
shows that most of the items surveyed were considered to be important DQ dimensions applicable 
to the UWP domain. Based on these results a hypothesis has been made: DQ dimensions which 
had a mean of 3.5 or more would be considered as valid DQ dimension to the proposed 
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framework. Dimensions that did not fulfill this condition would be removed from the framework. 
This mean value of 3.5 has been taken since it is the midpoint of the scale range 1-5 (considering 
the scales “moderately important”, “important”, and “highly important”) 

From table 10, we can identify that mean value of most of the DQ dimensions are above 4 
showing high level of importance by the users. However, there are a few dimensions with mean 
value of above 3.5 and below 4: Consistent representation, Attractiveness, Uniqueness, 
Provenance, Flexibility, Novelty, Validity, Cost-effectiveness, and Reputation. Out of these 9 
dimensions, Validity, Cost-effectiveness, are considered to be highly important, since they are 
closer to mean value 4 with 3.99, 3.99, respectively. Though the mean value of other DQ 
dimensions (Consistent representation, Attractiveness, Uniqueness, Provenance, Flexibility, 
Novelty and Reputation) are above 3.5, they are likely to be moderately important. To be specific, 
data consumers of UWP not considered these dimensions as very essential data quality aspects, 
though the range is between 2 and 5. DQ dimensions with mean value of 4 and above are 
considered to have a high level of importance and are presented in table below (Table 11).  

Table 11: DQ dimensions with level of importance 

No Dimension Category   DQ Dimensions Mean value Level of importance 

1 Intrinsic Believability 4.21 High 
Accuracy 4.41 High 
Objectivity 4.02 High 
Reputation 3.90 Moderate 
Currency 4.39 High 
Expiration 4.01 High 
Completeness 4.06 High 
Confidentiality 4.35 High 
Timeliness 4.30 High 

2 Representational Interpretability 4.21 High 
Concise representation 4.02 High 
Consistent representation 3.76 Moderate 
Understandability 4.27 High 
Organization 4.05 High 
Attractiveness 3.78 Moderate 
Uniqueness 3.69 Moderate 
Readability 4.11 High 
Documentation 4.14 High 

3 Contextual  Value added 4.01 High 
Relevancy 4.29 High 
Appropriate amount of data 4.10 High 
Provenance 3.61 Moderate 
Flexibility 3.79 Moderate 
Novelty 3.70 Moderate 
Verifiability 4.07 High 
Validity 3.99 High 
Data clarity 4.26 High 
Reliability 4.40 High 

4 Accessibility Security 4.22 High 
Quality of Service 4.02 High 
Accessibility 4.23 High 
Cost-effectiveness 3.99 High 
Searchability 4.40 High 
User support 4.03 High 
Response time 4.13 High 
Availability 4.23 High 
Ease of operation       4.04 High 
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Figure 11: Importance of DQ dimensions 

Descriptive analyses of the DQ dimensions are represented in a graph format to have a clear view. 
As the graph in Figure 11 shows, the mean value of most of the DQ dimensions are above 4, 
showing more importance to the UWP domain. In particular, the highly rated DQ dimensions are 
Timeliness, Confidentiality, Currency, Accuracy, Searchability, Reliability, and Understandability 
with a mean value close to 4.5. The rest of the items are above 4 or close to 4. On the other hand, 
as discussed above the graph shows a few dimensions that fall within a mean value of 3.5 to 4 
which are considered as moderately important.  

The level of importance has been verified with two other graphs drawn separately for both the 
universities (Appendix G and H). Those two graphs also reflected the same level of provided 
importance for each DQ dimensions with minor variations. The results of descriptive statistics 
analysis showed that all DQ dimensions in the proposed framework are significant to assess or 
evaluate the DQ of a UWP. As discussed above, a few dimensions had a mean value of 3.5 to 3.7; 
Consistent representation, Provenance, Flexibility, Novelty, Uniqueness, and Attractiveness. 
Though these dimensions are absent in most of the DQ literature, they are considered as 
moderately important by the users. This shows that besides the other important DQ dimensions, 
data consumers (users) of a UWP also expect moderate importance to these items in the 
framework.  
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4.3.2 Reliability Analysis Method 

Though the descriptive statistics analysis showed the average score of the responses for each DQ 
dimension, it does not show the consistency of the responses by the users for different DQ 
dimensions. Thus, reliability analysis method was selected to check the consistency of the items in 
the survey questionnaire. To analyze the data, a statistical package named SPSS (versions 17.0) 
has been used as mentioned before.    

A very common measure of reliability analysis in the research literature is Cronbach’s alpha. 
Construct reliability of the DQ dimensions was tested using this Cronbach alpha. In this approach, 
each item is correlated with every other item in the instrument. Cronbach‘s alpha, a measure of 
construct reliability was computed for each DQ dimensions in the framework to assess the degree 
of internal consistency among a set of items (Survey questionnaire questions). Cronbach alpha 
values generally range between 0 and 1. When the alpha value is close to 1, then the level of 
internal consistency of the items in the questionnaire is high. Generally, alphas of 0.70 or above 
represent satisfactory reliability of the set of items measuring the dimension. 

The reliability statistics table (Table 12) indicates that Cronbach’s alpha for the 37- item scale is 
0.866, indicating good reliability. The values which range from 0.86 to 0.85 indicate that the 
measures of each DQ dimension are reliable (Table 14).  The statistical reliability analysis table 
displays information about the scale as if it were calculated without each item. This gives some 
information on how individual items contribute to the whole.  The information that are important 
in this reliability analysis are given below with short descriptions: 

a) Overall alpha: The Cronbach alpha was constructed for the 37 items. Table 4 shows the 
overall alpha value as .866 which is good and indicates high internal consistency among the 37 
items. This means that the respondents who selected high scores for one item also intended to 
select high scores for some other items. Similarly respondents who selected low scores for one 
item intended to select low scores for some other items. If this value is low, then the consistency 
between the scores from one item and the other items is poor. 

b) Corrected Item-Total correlation: This column displays the correlation between one item and 
the sum score of the other items in the survey instrument.  

c) Cronbach’s alpha if item deleted: This column displays Cronbach’s alpha that would result if 
a given item were deleted. This column of information is very important for determining which 
items from among a set of items contribute to the total alpha value. For instance, omitting item 
Ease of operation would result in a reliability of .859. This is a decrease from calculation with all 
the other items (.866). Thus we consider that this item Ease of operation to be useful and 
contribute positively to the total Cronbach’s alpha value. On the other hand, if the alpha is higher 
than the overall score, then the item should be removed. 
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Table 12: Reliability statistics 

(Overall Cronbach’s Alpha)  

Cronbach's Alpha N of Items 

         .866 37 

 
Although the overall Cronbach value is .866, two DQ dimensions such as Attractiveness and 
Uniqueness does not show good consistency with the rest of the items and also their  Cronbach’s 
alpha value is .868 and .867 respectively (Table 14) which is greater than the overall Cronbach 
value (Table 12). Though they showed moderate importance in the analysis of descriptive 
statistics, the same result does not end up with reliability analysis which is important to measure 
the reliability of each dimension. If the alpha value of any item in the scale is higher than the 
overall Cronbach’s alpha value then the item should be removed and the analysis should be re-run 
to get a high score for all overall reliability analysis. Thus the two DQ dimensions have been 
removed and the analysis was repeated. The following table shows the new overall Cronbach’s 
value realized after re-run of the analysis. 
 
 

Table13: Reliability Statistics 

(Overall Cronbach’s Alpha – new) 

Cronbach's Alpha N of Items 

.870 35 

 
This shows that there is an increase in the overall Cronbach alpha .866 to .870 (Table 13) after the 
removal of those two dimensions indicating that the measures of each dimension are reliable. The 
new statistical result of overall reliability analysis is found in Appendix D. 
 
Consequence: The number of dimensions in the framework decreases from 37 to 35 using this 
method. 
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Table 14: Statistical Results for overall Reliability Analysis of proposed framework 

 

Scale Mean if 

Item Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

1.Interpretability 146.65 169.517 .182 .866 
2. Concise representation 146.83 167.938 .217 .866 

3.Consistent representation 147.13 165.673 .236 .866 

4. Understandability 146.55 166.047 .354 .863 

5.Organization 146.83 162.426 .394 .862 

6. Attractiveness 147.06 167.386 .164 .868 

7. Uniqueness 147.13 165.432 .235 .867 

8. Readability 146.72 163.653 .392 .862 

9. Documentation 146.68 162.488 .471 .861 

10.Value-added 146.85 165.298 .353 .863 

11.Relevancy 146.54 168.049 .258 .865 

12. Appropriate amount of data 146.73 163.647 .424 .862 

13.Provenance 147.32 162.071 .380 .863 

14. Flexibility 147.02 164.583 .309 .864 

15. Novelty 147.17 160.663 .451 .861 

16. Verifiability 146.77 164.136 .397 .862 

17. Validity 146.85 160.797 .470 .860 

18. Data clarity 146.59 164.513 .428 .862 

19.Reliability 146.45 164.839 .361 .863 

20. Security 146.64 166.071 .257 .865 

21.Quality of service 146.83 161.576 .487 .860 

22. Accessibility 146.65 164.874 .348 .863 

23. Cost-effectiveness 146.86 164.068 .327 .864 

24. Searchability 146.41 165.223 .412 .862 

25. User Support 146.81 160.842 .488 .860 

26. Response time 146.72 163.116 .426 .862 

27. Availability 146.63 167.254 .270 .865 

28.Ease of operation 146.82 161.196 .551 .859 

29.Believability 146.65 164.566 .371 .863 

30.Accuracy 146.44 166.678 .355 .863 

31. Objectivity 146.87 165.217 .303 .864 

32. Reputation 146.95 161.172 .473 .860 

33. Currency 146.46 163.713 .391 .862 

34. Expiration 146.83 161.616 .453 .861 

35. Completeness 146.76 164.788 .349 .863 

36. Confidentiality 146.51 165.527 .333 .864 

37. Timeliness 146.52 165.808 .351 .863 
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Representational DQ: 
 
The Cronbach’s alpha values of items under representational category shows good internal 
consistency range between .865 and .870, where .870 is the overall alpha value (Table 15). The 
items Interpretability, Concise representation, Consistent representation have alpha values equal 
to Cronbach’s alpha value (.870) showing better internal consistency of responses. However, their 
item-total correlation are low, particularly item interpretability has a very weak correlation with 
.188. The rest of the items such as Understandability, Organization, Readability and 
Documentation have a lower Cronbach’s alpha than the overall alpha. In addition, the corrected 
item-total correlation scores are also good. This shows these items have a better consistency of 
responses and correlation between each item and the rest of items in the scale. To be specific, item 
Documentation has a good correlation (.449) with rest of the items and it has a low Cronbach’s 
value showing good consistency of responses. Thus all the dimensions of representational DQ 
category are reliable to assess DQ in university web portals. 

 

 

 

 

 

Representational 

DQ  

DQ dimensions Scale Mean 

if Item 

Deleted 

Scale Variance if 

Item deleted 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha if Item 

Deleted 

1. Interpretability 139.17 156.999 .188 .869 

2. Concise representation 139.35 155.584 .217 .869 

3. Consistent representation 139.65 153.009 .251 .870 

4. Understandability 139.07 153.700 .358 .867 

5. Organization 139.34 150.642 .377 .866 

6. Readability 139.23 151.536 .388 .866 

7. Documentation 139.19 150.774 .449 .865 

Table 15: Reliability analysis results for representational category 
 

Contextual DQ 

All the items of contextual category show a very good consistency of responses with alpha values 
lower than overall Cronbach’s alpha. The Cronbach’s alphas of this category range from .864 to 
.867 (Table 16). The corrected item-total correlation of all the items are >.3 except the item 
Relevancy.  

The item Relevancy has a low correlation score of .263 with Cronbach’s alpha of .865 which is 
less than the overall alpha. Thus the item has a good internal consistency despite of low 
correlation score between items. In a nutshell, all items have a good and positive internal 
consistency of responses and the correlation between an item and the rest of the scales are also 
satisfactory except relevancy. Thus all items of Contextual category are considered as important to 
be included in the framework, in order to assess the DQ of a UWP. Thought the items 
Provenance, Flexibility, Novelty showed a moderate importance by users in descriptive statistics 
analysis method, here the reliability analysis showed that there is a better consistency of responses 
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among these items. Thus they can be considered as important dimensions for assessing data 
quality in UWP’s. 

 

 

 

 

 

Contextual DQ 

DQ dimensions Scale Mean if 

Item Deleted 

Scale Variance if 

Item deleted 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha if Item 

Deleted 
8. Value-added 139.36 152.997 .356 .867 
9.  Relevancy 139.05 155.608 .263 .868 
10. Appropriate amount of data 139.25 151.328 .430 .865 
11.Provenance 139.83 149.925 .380 .866 
12. Flexibility 139.53 153.016 .280 .869 
13. Novelty 139.68 149.186 .425 .865 

14. Verifiability 139.29 152.179 .384 .866 

15. Validity 139.37 148.704 .471 .864 

16. Data clarity 139.10 152.050 .442 .865 

17.Reliability 138.96 152.227 .380 .866 

Table 16: Reliability analysis results for contextual category 
 

Accessibility DQ 

The items of accessibility category show a good consistency of responses with Cronbach’s alpha 
range from .862 to .869 which are lower than overall alpha value (Table 17). The corresponding 
item-total correlations indicate that there is a positive correlation between the scores on the one 
item and the combined scores of the other items in the scale. Except the items Security and 
Availability, the rest of the items has a score >.3, which is considered as a better correlation 
between items.  

A rule of thumb is that the corrected item-total correlation should preferably be .30 or higher. 
Otherwise there is a possibility of weak correlation between an item and sum of the other items in 
a scale.  In this accessibility category, the items Security and Availability has a low correlation 
score of .250 and .286 respectively.  This indicates that there is no significant correlation between 
these items and sum of rest of the items in the scale. However there is a strong and positive 
internal consistency of responses with Cronbach’s alpha range of .868 and .869 respectively. Thus 
when compared to the representational category, items of accessibility category shows a good 
internal consistency of the responses, influencing these items to be included in the framework to 
assess the data quality efficiently. 
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Accessibility DQ  

DQ dimensions Scale Mean 

if Item 

Deleted 

Scale Variance if 

Item deleted 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha if Item 

Deleted 

18. Security 139.15 153.943 .250 .869 

19. Quality of Service 139.35 149.369 .492 .864 

20. Accessibility 139.16 152.270 .366 .866 

21. Cost-effectiveness 139.37 151.390 .347 .867 

22. Searchability 138.92 152.732 .427 .865 

23. User support 139.32 149.132 .470 .864 

24. Response time 139.23 151.106 .418 .865 

25. Availability 139.15 154.636 .286 .868 

26. Ease of operation 139.33 148.975 .558 .862 

Table 17: Reliability analysis results for accessibility category 
Intrinsic DQ  

In this category, all items show a strong and positive consistency of responses with a Cronbach’s 
alpha range from .864 to .867 (Table 18). These are quite less than the overall Cronbach’s alpha 
value, indicating high level of internal consistency of the responses.  Their corrected item-total 
correlation are also good with a range >.3, showing good correlation between the scores on one 
item and the combined scores of other items in the scale. Thus all items of intrinsic category have 
more importance to be included in the proposed DQ framework. Among the four categories in the 
framework, intrinsic category is the only category indicating a strong and positive consistency of 
responses on items without any weak or low correlation. 

 

 

 

 

 

Intrinsic DQ  

DQ dimensions Scale Mean 

if Item 

Deleted 

Scale Variance if 

Item deleted 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha if Item 

Deleted 

27.Believability 139.16 152.014 .387 .866 

28. Accuracy 138.95 154.219 .365 .867 

29. Objectivity 139.38 152.425 .328 .867 

30. Reputation 139.47 149.338 .460 .864 

31. Currency 138.97 151.422 .395 .866 

32. Expiration 139.35 149.530 .452 .864 

33. Completeness 139.27 152.307 .361 .866 

34.Confidentiality 139.03 153.073 .343 .867 

35. Timeliness 139.03 153.589 .348 .867 

Table 18: Reliability analysis results for intrinsic category 
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The results of reliability analysis showed that the DQ dimensions in the proposed framework are 
valid indicating good consistency of responses and correlation between the items. Few dimensions 
under representational category indicate inconsistent responses. Particularly the item 
Attractiveness had a Cronbach’s alpha value greater than the overall alpha value. Furthermore, the 
corrected-item correlation also showed a weak correlation. This highlights that the item 
Attractiveness has a low consistency compared to the other items in the representational category. 
All the other categories in the proposed framework produced consistent results and it’s therefore 
reliable.  Thus the proposed framework contains 35 important DQ dimensions necessary to assess 
the DQ in a UWP. 
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Chapter 5  

Evaluation of the framework 
This chapter introduces an approach for the evaluation of the proposed DQ assessment framework 
for a UWP with an existing DQ model designed for generic web portals. The validation results of 
the new DQ framework showed that all DQ dimensions proposed in the framework are highly 
important from the perspective of the data consumers (users of University web portals). This 
framework has been developed to help the web portals designers or developers to assess and 
improve DQ in UWP.  Data quality (DQ) or Information quality (IQ) is vital in a UWP. Yet, 
despite a decade of research in DQ, web portal lacks comprehensive methodologies for DQ 
assessment and improvement. Till now, there is no standard DQ model that is applicable to all 
domains, hence DQ works have been carried out to fulfil the needs of each domain.   

 This new framework has been realized after studying significant DQ models, frameworks 
[1] [6][18][20][23], and fields that conducted DQ research with specific dimensions. Especially 
empirical analysis has been carried out to capture the dimensions that are important to data 
consumers (users of University web portals) as well as to validate the dimensions proposed in the 
framework. In such a way, the new framework has been designed based on the expectation and 
perception of UWP users.   

Whenever a framework is designed, we often experience a question like, how can we determine 
whether the designed framework is suitable to the context?  On the other hand, there are no 
methods available to determine which framework would be the best in the given context. Though 
it is critical to answer this question, it has been decided to compare this new framework with any 
related framework in the literature, since there are no specific methodologies for framework 
evaluation.  However only few researches have been carried out in the context of web portals, 
particularly no work addresses the DQ in a UWP. Similar studies have been proposed in a broader 
perspective, though not specific to universities. One among those studies is portal data quality 
model (PDQM), a generic DQ proposal made in the context of web portals [28]. A short 
description about PDQM is provided below: 

5.1 Model for evaluation  

The model acts as a starting point for DQ research in the domain of web portals. It consists 
of two main phases. The first phase of this model provides a set of DQ attributes (here dimensions 
were mentioned as attributes) to assess the DQ in web portals [28].  To create this set of attributes, 
the model made an extensive study on several DQ research works from literature. With the help of 
existing DQ attributes from the literature the model filtered out attributes relevant for web portals 
using the functionalities of web portals.  

 Though this model is not specific to any web portal domain, it can be tailored to include 
and modify the DQ dimensions according to the domain of interest. Hence in the new framework, 
the dimensions applicable to a UWP were chosen based on two significant aspects of this model 
such as data consumer expectations and basic web portal functionalities which we discussed in 
Chapter 3. The other part of this web portal data quality model, is to provide a tool to assist the 
developer and administrators to assess and maintain the DQ of web portals. This tool is yet to be 
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completed to evaluate all categories of DQ dimensions, at this moment the tool implements the 
DQ evaluation only for representational category in the university web portal domain. Despite the 
fact of evaluating DQ dimensions under representational category in a UWP domain, the model 
does not provide any detailed validation methods to verify whether all DQ dimensions are highly 
acceptable in the context of UWP. The reason is that dimensions proposed for one domain may 
not be applicable to all domains of web portal.  However the PDQM tool part will not be 
considered for this thesis work.  

5.2 Comparison of the New Framework and PDQM  

When we evaluate this new data quality framework with PDQM, we can identify newly added DQ 
dimensions in each category. These dimensions were not included in PDQM, but were found 
relevant and useful in the context of a UWP. The importance ratings provided for those 
dimensions by the users of university web portals are high except the dimension provenance, 
however it is considered as moderately important. The newly added dimensions in the proposed 
framework are as follows: 

 Verifiability 
 Data clarity  
 Readability 
 Quality of Service 
 Cost-effectiveness 
 Searchability 
 Confidentiality 
 Provenance 

In the new framework, the dimensions were classified based on a widely accepted and suitable 
DQ conceptual model that was followed till now in almost all DQ works. Each category in the 
new framework has been evaluated with the category of PDQM, where the accessibility DQ 
category was called as operational. The following graphs were also created for the existing model 
along with the new framework based on their validation results. However the dimensions were 
clearly tested and validated in the new framework as compared to PDQM through reliability 
analysis, which is the most important analysis to be done for any survey analysis to check the 
reliability of the responses among the data consumers. 

 The existing portal data quality model lacks this essential validation. The following section 
compares the DQ dimension in both newly proposed framework and PDQM. Dimensions such as 
Verifiability, Data clarity, Readability, Quality of service, Cost-effectiveness, Searchability, 
Confidentiality, and Provenance do not exist in PDQM, however in the UWP domain these 
dimensions were considered as important DQ aspects to assess the data quality.  
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DQ category New Framework PDQM 
 
 
 
 

Intrinsic 

Believability Accuracy 
Accuracy Duplicates 
Objectivity Believability 
Reputation Objectivity 
Currency 
Expiration 

Reputation 
Traceability 

Completeness 
Confidentiality 

Expiration 
Currency 

Timeliness   

 
 
 
 

Contextual 

Value-added Validity 
Relevance Value-added 
Appropriate amount of data Relevance 
Flexibility 
Provenance 
Novelty 
Verifiability 

Completeness 
Flexibility 
Novelty 
Reliability 

Validity 
Data Clarity 

Completeness 
Applicability 

Reliability Specialization 

Representational 

Interpretability Concise representation 
Concise representation 
Consistent representation 

Consistent representation 
Attractiveness 

Understandability Understandability 
Organization 
Readability 

Interpretability 
Appropriate amount of data 

Documentation Documentation 

Accessibility 

Security 

Accessibility 
Quality of Service 
Cost- effectiveness 
Searchability 



User support 

Response time 

Availability 

Ease of operation 

Operational 

  Availability 
  Accessibility 
  Security 
                 Response time 

Interactivity 
  Ease of operation 
  User support 

Table 19:  Comparison of DQ dimensions in the proposed framework and the portal data quality model  

5.2.1 Intrinsic DQ 

The dimensions introduced in this DQ category are completeness, confidentiality and timeliness 
(Figure 12). In PDQM, the completeness and timeliness dimensions were classified under 
contextual category, whereas in the new framework these two dimensions were found relevant to 
be under intrinsic category.  As per the definition of intrinsic DQ, these two dimensions should be 
inherent to data provided by a UWP. For instance, we can relate a low completeness and 
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timeliness value for the course schedules in a university, if such a schedule becomes available 
after the commencement of classes with incomplete data.  

 
Confidentiality is another dimension which should be inherent to keep the personal data of 

students and staffs always confidential. Due to the privacy aspects, users of a UWP might intend 
to keep their information confidential. PDQM lacks this dimension in the intrinsic category 
(Figure 13). In the following graph of intrinsic DQ dimensions (Figure 12), we can see that the 
importance rating value given by users are ≥ 4. This shows that these dimensions in the new 
framework are necessarily important and consistent to assess the intrinsic DQ in university web 
portals compared to PDQM. The vertical axis of the graph indicates the importance ratings of each 
dimension in the framework and not the DQ assessment of any web portals. The horizontal axis 
represents the dimensions proposed in the new framework with different classifications. The 
coloring schema such as orange color bar in the graph indicates the dimension that is found new in 
the proposed framework and the blue color indicates dimensions that also exist in PDQM. The 
same case is applied to graph of PDQM where we can see two dimensions such as traceability and 
duplicates which were found to be absent in new framework. 
 

               
 
 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Im
po

rt
an

ce
  r

at
in

gs
  o

f d
im

en
si

on
s 

Figure1 2: Intrinsic DQ dimensions - New Framewrok 
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Figure 13: Intrinsic DQ dimensions - Portal Data Quality Model 

 
Figure 13 shows the valuations of intrinsic DQ dimensions in PDQM. Though this validation is 
generic, we can see that most of the DQ dimensions were considered as moderately important 
except currency and accuracy. However in PDQM the dimensions that are above 3 (importance 
rating value) were considered as important to assess data quality in web portals.   
 

5.2.2 Contextual DQ 
 
The dimensions introduced in contextual DQ category are provenance, verifiability and data 
clarity (Figure 14). These were not included in PDQM, but when we want to assess DQ in UWP, 
these DQ dimensions should be taken into consideration. Since this new framework has been 
analyzed in the context of UWP, the dimensions were found applicable and useful to improve the 
contextual DQ. For instance, provenance is one of the DQ dimensions gaining increasing 
importance in information systems [4]. A UWP should provide the sources of available 
information such as where does the data come from or who is author of the information, when is 
created, etc., for its users to acquire more knowledge in the relevant areas or subjects. This would 
help the users to interpret the data semantics more accurately, and to resolve conflicts among the 
data retrieved from different sources. In addition, the dimension appropriate amount of data has 
been included in representational category of PDQM, whereas in the new framework it is 
reasonable to mention it under contextual category, as the amount of data depends on the context. 
According to the context the amount of data would be modified to satisfy the specific data 
consumers. 
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Figure1 5: Contextual DQ dimensions – Portal Data Quality Model  

From the graph of new framework contextual DQ dimensions (Figure 14) we can see that this is 
the only category with a higher number of dimensions. Most dimensions have equal importance 
ratings among users of UWP with importance rating value greater ≥ 4, showing these are 
significant in assessing the contextual DQ. On the other hand, the dimensions provenance, 
flexibility and novelty were accepted as moderately important DQ dimensions, the same has been 
reflected in PDQM, where flexibility was even lower than new framework (Figure 15). This shows 
that users were not much concerned about these DQ dimensions; however in new framework these 
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Figure 14: Contextual DQ dimensions – New Framework 
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dimensions were resulted from the first survey carried out to capture the expectation of data 
consumers among users of two university web portals.  

5.2.3 Representational DQ 

Most of the dimensions in this category are same as in PDQM, however the dimension readability 
is highly important to reflect the meaning of real world information in a clear way. Like the other 
web portals, UWP should not be concerned only with the bulk of information which is the nature 
of all upcoming web portals. Instead it should give attention to the readability concept to make the 
data readable or easy to read and understand by means of consistent layout, common font size, 
color, line spacing between the lines etc. This was lacking in PDQM and therefore we can say 
PDQM is an incomplete representational DQ category. Hence importance has been expanded in 
the new framework with the readability dimension.  
 

In addition, almost all DQ dimensions of this category have equal importance ratings 
among users of a UWP with importance rating value greater ≥ 4, except consistent representation 
dimension (Figure 16).  Comparing this new framework with generic portal data quality model, 
we can see that most of the dimensions have moderate importance (Figure 17). This is caused by 
differences in quality requirements, i.e. the dimensions interested or essential for some domain of 
web portals may not be same for the other domains. 

 
 

                
 

Figure 16: Representational DQ dimensions – New Framework 
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                                Figure 17: Representational DQ dimensions – Portal Data Quality Model 

 
 
5.2.4 Accessibility Category DQ 
 
In the new framework, three different DQ dimensions have been introduced in the accessibility 
category. They are: Quality of service, Searchability, and Cost-effectiveness (Figure 18). 
Compared to PDQM, the accessibility category of the new framework has more valuable 
dimensions to assess the accessibility of data. For instance, cost-effectiveness is a highly important 
DQ dimension applicable for a UWP, because almost every UWP has integrated library access, 
where this dimension is highly wanted by students in accessing the paid articles and e-journals via 
university authorization. In PDQM this accessibility category is renamed as operational (Figure 
19). In the graph of accessibility DQ dimensions-new framework, we can see that all dimensions 
are with importance rating value greater ≥ 4, showing these dimensions are necessary to assess the 
accessibility of UWP (Figure 18). No attribute was given moderate importance under the 
accessibility category in the new framework.  
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Figure 18: Accessibility DQ dimensions – New Framework 

       
 
       

        
Figure 19: Operational DQ dimensions – Portal Data Quality Model 

 
Apart from this classification of dimensions in the new framework, some dimensions of PDQM do 
not exist in the new framework. They are: duplicates, traceability, applicability, specialization, 
attractiveness and interactivity (orange colored bars in all Portal data quality model graphs). In 
the new framework applicability has been excluded for the reason that it is more or less related 
with a relevancy DQ dimension and the dimensions specialization, traceability, duplicates and 
interactivity have been excluded since they were not considered to be applicable for evaluating the 
DQ of university web portals, moreover they were not widely discussed in DQ literature.  
However the dimension attractiveness chosen for representational category first, has been 
removed later since there was no reliability with the user’s responses in the process of validation.  
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Chapter 6 
 

Conclusion and Future work 
 
The objective of this thesis was to develop a framework to assess DQ in university web portals. In 
order to develop this framework several DQ models and frameworks in different web contexts 
have been studied, to identify the essential DQ dimensions in the literature, the task which is 
essential in any DQ related work. It is not adequate to evaluate DQ by considering only the DQ 
dimensions in the literature. Indeed, it is essential to take into account the data consumer 
expectations or requirements, as DQ is the ability of a data collection to meet user requirements. 
In the context of web portals we have a variety of users who access the information and have 
different expectations about the quality of the data according to their needs. So, in addition to DQ 
dimensions from the literature, this work also considered the expectations of UWP users by means 
of a short survey conducted among users groups of two different universities: TU Delft, The 
Netherlands and Pondicherry University, India. The DQ dimensions gathered from the literature 
and the user survey has been compared and analyzed until a final set of DQ dimensions were 
obtained. 
 
From this set of dimensions, DQ dimensions appropriate for UWP have been identified based on a 
process that considers the two important aspects: basic UWP properties and data consumer 
expectations on DQ.  Currently there is no standard for assessing DQ in web portals, particularly 
no work has been dedicated in the context of the UWP domain. Hence a generic portal data quality 
model has been used for this process of obtaining DQ dimensions applicable for a UWP context. 
A first pre-validation has been carried out to validate the chosen DQ dimensions, which helped to 
discover the dimensions that are not applicable to the context.  As a result, a framework has been 
designed and realized with essential DQ dimensions classified into four categories: Intrinsic, 
Contextual, Representational, and Accessibility to assess DQ in university web portals. 
 
The proposed framework has been validated at two different universities: TU Delft -The 
Netherlands, Pondicherry University- India. The selected users groups for this survey: M.Sc., PhD 
students and professionals. To address this framework validation, a survey questionnaire has been 
prepared with 35 DQ dimensions in the framework to rate the importance of those DQ dimensions 
from the perspective of UWP users. Before sending the questionnaire to the user groups, a second 
pre-validation was conducted to validate the survey questionnaire with selected group of users to 
improve the formation of the questionnaire.  
 
The results of the framework validation showed that most of the DQ dimensions have high level 
of importance and also there was a good consistency of responses among the users for most of the 
DQ dimensions. This result was observed through two methods: Descriptive statistics 
interpretation and reliability analysis method. The first method showed the level of importance of 
the DQ dimensions and the second method obtained the reliability of responses among DQ items 
in the questionnaire. Based on this validation, the proposed framework has been realized with 35 
essential DQ dimensions to assess the DQ in UWP’s.  
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Furthermore, as a process of evaluation this new framework has been evaluated with the generic 
portal data quality model (PDQM) to realize how far this framework is effective from the 
perception of similar existing model. Though the existing model produces a comprehensive set of 
dimensions for web portals in the DQ literature, it lacks essential DQ dimensions to assess DQ in 
a UWP domain. This new framework encapsulates all the essential DQ dimensions in the context 
of a UWP from the perspective of the users. In a nutshell, the new framework was found valuable 
and applicable in the context of UWP with ratings as important from the data consumers (for this 
case: the users of university web portals).  
 
As a future work, this DQ framework could be improved by giving importance to specific 
properties of the university web portals. The properties mentioned in this thesis are the basic UWP 
properties, hence more specific properties could be taken into account and classified to identify 
significant DQ dimensions to assess DQ in a UWP domain. This could reduce the number of DQ 
dimensions and make the DQ assessment efficient. This framework would help the developer and 
administrator of the UWP to find the needs of their users and thereby make change and improve 
the portal to attain high quality of data. It would be interesting to create a tool to assess these DQ 
dimensions in the framework and exhibit the level of data quality of a certain UWP. 
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Appendix A - Data Quality dimensions from literature (47 dimensions) 

 

 
 

 

 

 



71 
 

Appendix B - First survey Questionnaire (Wang and Strong survey approach) 
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Appendix C - Second survey Questionnaire to validate the proposed framework 
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Appendix D – Reliability Analysis 

 

Reliability analysis statistics of the proposed framework 

 
Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-
Total Correlation 

Cronbach's Alpha 
if Item Deleted 

1.Interpretability 139.17 156.999 .188 .869 

2. Concise representation 139.35 155.584 .217 .869 

3.Consistent representation 139.65 153.009 .251 .870 

4. Understandability 139.07 153.700 .358 .867 

5.Organization 139.34 150.642 .377 .866 

6. Readability 139.23 151.536 .388 .866 

7. Documentation 139.19 150.774 .449 .865 

8.Value-added 139.36 152.997 .356 .867 

9.Relevancy 139.05 155.608 .263 .868 

10. Appropriate amount of data 139.25 151.328 .430 .865 

11.Provenance 139.83 149.925 .380 .866 

12. Flexibility 139.53 153.016 .280 .869 

13. Novelty 139.68 149.186 .425 .865 

14. Verifiability 139.29 152.179 .384 .866 

15. Validity 139.37 148.704 .471 .864 

16. Data clarity 139.10 152.050 .442 .865 

17.Reliability 138.96 152.227 .380 .866 

18. Security 139.15 153.943 .250 .869 

19.Quality of service 139.35 149.369 .492 .864 

20. Accessibility 139.16 152.270 .366 .866 

21. Cost-effectiveness 139.37 151.390 .347 .867 

22. Searchability 138.92 152.732 .427 .865 

23. User Support 139.32 149.132 .470 .864 

24. Response time 139.23 151.106 .418 .865 

25. Availability 139.15 154.636 .286 .868 

26.Ease of operation 139.33 148.975 .558 .862 

27.Believability 139.16 152.014 .387 .866 

28.Accuracy 138.95 154.219 .365 .867 

29. Objectivity 139.38 152.425 .328 .867 

30. Reputation 139.47 149.338 .460 .864 

31. Currency 138.97 151.422 .395 .866 

32. Expiration 139.35 149.530 .452 .864 

33. Completeness 139.27 152.307 .361 .866 

34. Confidentiality 139.03 153.073 .343 .867 

35. Timeliness 139.03 153.589 .348 .867 
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Appendix E – Descriptive Statistics (Pondicherry University) 

 
Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

1.Interpretability 116 1 5 4.10 .762 
2. Concise representation 116 1 5 4.07 .852 
3.Consistent representation 116 1 5 3.68 1.052 
4. Understandability 116 2 5 4.23 .773 
5.Organization 116 1 5 4.12 .961 
6. Attractiveness 115 2 5 4.06 .967 
7. Uniqueness 115 2 5 4.03 .863 
8. Readability 116 1 5 4.09 .884 
9. Documentation 115 1 5 4.24 .790 
10.Value-added 115 1 5 4.01 .822 
11.Relevancy 116 1 5 4.30 .794 
12. Appropriate amount of data 116 1 5 4.17 .837 
13.Provenance 116 1 5 3.73 .981 
14. Flexibility 116 1 5 3.97 .918 
15. Novelty 116 1 5 3.82 .992 
16. Verifiability 114 2 5 4.10 .798 
17. Validity 116 1 5 3.97 .991 
18. Data clarity 116 2 5 4.28 .753 
19.Reliability 114 1 5 4.29 .849 
20. Security 115 2 5 4.28 .801 
21.Quality of service 115 1 5 4.06 .820 
22. Accessibility 115 1 5 4.20 .850 
23. Cost-effectiveness 115 1 5 3.90 1.009 
24. Searchability 115 2 5 4.35 .738 
25. User Support 115 1 5 4.11 .925 
26. Response time 114 1 5 4.17 .872 
27. Availability 113 1 5 4.17 .743 
28.Ease of operation 115 2 5 4.07 .769 
29.Believability 116 2 5 4.16 .864 
30.Accuracy 115 2 5 4.38 .670 
31. Objectivity 114 1 5 3.96 .949 
32. Reputation 116 1 5 4.02 .884 
33. Currency 115 1 5 4.42 .838 
34. Expiration 114 1 5 4.05 .891 
35. Completeness 115 1 5 4.10 .872 
36. Confidentiality 115 1 5 4.35 .738 
37. Timeliness 116 1 5 4.33 .732 
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Appendix F - Descriptive Statistics (TU Delft University) 

 
Descriptive Statistics 

 
           N    Minimum       Maximum 

          
Mean     Std. Deviation 

1.Interpretability 52 3 5 4.25 .682 
2. Concise representation 52 2 5 3.92 .652 
3.Consistent representation 52 2 5 3.92 .926 
4. Understandability 52 3 5 4.37 .658 
5.Organization 52 1 5 3.88 .922 
6. Attractiveness 52 2 5 3.17 .964 
7. Uniqueness 52 1 5 2.96 1.137 
8. Readability 52 2 5 4.13 .742 
9. Documentation 52 2 5 3.90 .891 
10.Value-added 52 3 5 4.00 .686 
11.Relevancy 52 3 5 4.25 .556 
12. Appropriate amount of data 52 2 5 3.94 .802 
13.Provenance 52 1 5 3.33 1.061 
14. Flexibility 52 1 5 3.38 .973 
15. Novelty 52 1 5 3.42 .977 
16. Verifiability 52 2 5 4.00 .863 
17. Validity 52 2 5 4.02 .874 
18. Data clarity 52 3 5 4.23 .731 
19.Reliability 52 3 5 4.63 .561 
20. Security 52 1 5 4.08 1.082 
21.Quality of service 52 2 5 3.92 .904 
22. Accessibility 52 2 5 4.31 .755 
23. Cost-effectiveness 50 3 5 4.18 .774 
24. Searchability 52 2 5 4.50 .700 
25. User Support 51 2 5 3.84 .987 
26. Response time 51 3 5 4.06 .705 
27. Availability 52 3 5 4.37 .742 
28.Ease of operation 52 2 5 3.98 .828 
29.Believability 52 2 5 4.31 .729 
30.Accuracy 52 3 5 4.46 .541 
31. Objectivity 51 3 5 4.16 .703 
32. Reputation 52 1 5 3.65 .861 
33. Currency 52 2 5 4.33 .834 
34. Expiration 52 1 5 3.90 .975 
35. Completeness 52 2 5 3.96 .791 
36. Confidentiality 52 2 5 4.35 .861 
37. Timeliness 52 2 5 4.25 .738 
      



85 
 

 

Appendix G - Importance of DQ dimensions (TU Delft) 
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Appendix H - Importance of DQ dimensions (Pondicherry University) 
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Appendix I- Definitions of DQ dimensions  

1. Accessibility                       The extent to which data is available, or easily and quickly  
                                              retrievable *1 

2. Amount of data                 The extent to which the volume of data is appropriate for                                                     
                                             task at hand *1 

3. Accuracy                            The extent to which data are correct, reliable and certified free  
                                             of error *1 

4. Availability                        The extent to which data are available to its users 
5. Believability                       The extent to which data is regarded as true and credible *1 
6. Completeness                     The extent to which data are of sufficient  breadth and depth for the    

                                                task at hand *1 
7. Concise representation      The extent to which data is compactly represented *1 
8. Consistent representation  The extent to which data is presented in the same format and   

                                                compatible with previous data *1  
9. Interpretability    The extent to which data is in appropriate language, symbols,   

                                                units, and the data definitions are clear *1 
10. Objectivity     The extent to which data is unbiased, unprejudiced, and  

Impartial *1 
11. Relevancy    The extent to which data is applicable and helpful for the task  

at hand *1 
12. Reputation    The extent to which data is highly regarded in terms of its  

source or content *1 
13. Security    The extent to which access to data is restricted appropriately  

 to maintain its security 
14. Timeliness    The extent to which the age of the data is appropriate for the task at  

                                                    Hand *1 
15. Understandability   The extent to which data is easily comprehended *1 
16. Quality of Service   The extent to which a measure for the transmission and error  

                                                rates of web sources is guaranteed *2 
17. Currency     The extent to which the web portal provides non-obsolete  

 Data *3 
18. User support    The extent to which the amount and usefulness of human help  

via email, text   or telephone *2 
19. Documentation   The amount and usefulness of documents with metadata *2 
20. Ease of operation   The extent to which data is easy to manipulate and apply to  

different tasks 
21. Expiration    The extent to which the date until which the data remain  

current is known *3 
22. Response time   Amount of time until complete response reaches the user 
23. Value-added    The extent to which data are beneficial and provide  

 advantages from their use *1 
24. Readability     The extent to which data is readable whenever it represents  

the meaning of the reality represented by the schema in a clear way 
*4  

25. Searchability     The extent to which the information is easily searched and indexed 
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26. Provenance   The extent to which the source of the data is mentioned (i.e.,  
 from where the data comes from and from whom and how) *4 

27. Organization    The extent to which data is organized and presented ( structure  
 layout, colour, text, font, images) *3 

28. Flexibility    The extent to which data are expandable, adaptable and easily  
 applied to other needs *1 

29. Novelty    The extent to which data obtained  influence knowledge and new   
decisions *3 

30. Cost-effectiveness   The extent to which the cost of collecting appropriate data is  
Reasonable *1 

31. Data clarity    The extent to which the data is clear without any ambiguity for   
                                                    decision making  

32. Verifiability     Degree and ease with which the data can be checked for  
 Correctness *2 

33. Validity     The extent to which users can judge and comprehend data  
 delivered by the portal *3 

34. Confidentiality     Reflects the degree to which the user information is kept  
  Confidential *1 

35. Reliability     The extent to which the users can trust the data and their  
                                                sources *3 

 

 

 

 

 

 

 

 

 

 

 

*1Wang and Strong (1996) 

*2 Naumann (2002) 

*3 Caro et al (2008)  

*4 Batini &Scannapieco (200) 


