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Abstract— This paper aims to identify existing frameworks
for monitoring Quality Assurance in Higher Education
Institutions. A literature review has been conducted in order to
identify the components covered by existing frameworks as well
as the deficiencies they share. Firstly, a literature review was
conducted to identify previous frameworks that discussed
Quality Assurance (QA) or Performance Monitoring in Higher
Education (HE). The second stage was to filter these
frameworks into those that provided means for monitoring
outputs of performance using Business Intelligence (BI) tools
using data visualization and reporting. The findings from the
research work identified five frameworks which use BI in the
monitoring of Quality Assurance in Higher Education
Institutions (HEIs). The frameworks have different orientations
and focus but all support the use of data to measure
performance in Higher Education Institutions and there is a
consensus that BI tools, such as dashboards, may be useful in
providing real-time feedback about QA performance in Higher
Education Institutions
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1. INTRODUCTION

Higher Education Institutions (HEIs) are giving increasing
attention to Quality Assurance (QA) to give assurance to their
stakeholders that they are operating efficiently and that their
mission and objectives are meeting the expectations of these
stakeholders [1], [2]. Additionally, HEISs realize that focusing
on quality of services provided by them can set them apart
from other institutions. The absence of QA may hinder HEIs
from achieving long-term survival [3]. As part of the
assurance process, there is an identification of the role of
monitoring performance indicators against a set of quality
standards [4], [5]. The monitoring process aims to ensure that
the service quality of the HEI is aligned with these standards
and the objectives of the institution are being met.

Information systems are utilized by HEIs in monitoring
performance for supporting decision making [6], [7].
Business Intelligence (BI) tools help in supporting top
management with real-time information regarding the
performance of the organization [6], [8]. BI is widely used to
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help organizations such as HEIs in accessing and managing
the increasing large volumes of data (e.g. social media). BI
enables managers to make accurate and effective decisions in
an appropriate timescale and format as it manages
organization data to make it more accessible, clear and useful.
It also visualizes valuable information using an appropriate
tool [6]. Business Intelligence tools have been used for
monitoring performance in HEIs in many studies. For
example, [9] and [7] studied Monitoring Managerial
performance of HEIs. Scholtz et al [10] showed how BI can
support strategic sustainability for HEIs. Guitart and Consca
[11] studies providing analytical systems for teachers using
BI. Burke et al [12] discussed how to visualize library
analytics in HEI for decision makers using BI dashboards.
Qiu et al [13] also showed how aggregated public opinion
from social media can be visualized for decision makers in
HEIs.

Although there are many studies discussing BI in the HEI
context, the use of BI in monitoring QA activities still
requires further investigation [14]. This study aims to explore
the literature in order to identify current frameworks which
discuss QA monitoring in HEI using BI tools to provide
visualized outputs for decision makers. To achieve this, an
extensive review of existing literature was conducted in order
to identify the current QA frameworks. Additionally, indexes
of journals have been reviewed and related articles
investigated using a snowball methodology.

II. RESEARCH METHOD

For the purpose of conducting the literature review,
Staffordshire University Library has been used for retrieving
articles from different databases (¢.g., IEEE Xplore, Pubmed,
Science Direct, ProQuest, ACM Digital Library, Wiley
Online Library). In addition, Google Scholar has been used
for supplementing the searching process as well because the
initial methodology tends to limit the results which may give
concern for potential bias.

During the review, the three main categories used during
the searching process were as follows; (1) Quality monitoring
in HEIs, (2) Business intelligence in HEIs; and (3) Dashboard
development in HEIs. To be included in the analysis, the
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studies were required to meet the following criteria for
inclusion:

e Those studies must present a framework for
monitoring QA in the context of Higher Education and
represent visualized outputs for decision makers.

o tis preferred if the study is applied in Saudi Arabian
HEIL but given the limited resources of application of
this topic in the HEI context other international studies
will also be included.

e The study must be a primary research study that
represents findings from primary data sources
generated by the original authors.

e The study publication date should be from 2007 to
2019 to make sure that information is current and up to
date.

e The study must be written in either Arabic or English.
e The study must be retrieved electronically as full text.

e The study must be an academic thesis, peer-reviewed
study, or a chapter from a book

III. REVIEW OF EXISTING QUALITY ASSURANCE MONITORING
FRAMEWORKS

The results from the search on scientific databases
indicated that there are 52 studies discussing QA in HEIL
Among these studies, only 18 of them had represented
frameworks for QA monitoring in HEIs or frameworks for
monitoring general performance in HEIs. They also include
frameworks that provided data visualization of outputs for
decision making through BI tools or data analytics in the
context of HEIs. Only five frameworks out of the 18 studies
discussed Visualised Outputs (VO) and these are outlined in
Table 1. These five frameworks were selected for analysis
since visualized outputs and analytics are the main output
provided from a BI system for supporting decision making.

IV. ANALYSIS OF SELECTED FRAMEWORKS

This section will provide analysis of selected frameworks
including the evaluation of each framework to determine
whether or not it can be used for monitoring QA in HEIs
using BI tools. Table I shows the 18 studies that have
discussed QA frameworks in HE according to the criteria of
studies selection.

These frameworks had been analyzed to determine what
components they cover, i.e. whether they cover QA in HE or
measuring general performance in HE. Additionally, VO
were the main component to investigate to determine whether
the framework is useful for assisting decision makers in HE
by providing data analytics through BI technologies.

V. ANALYSIS OF SELECTED FRAMEWORKS

This section will provide an analysis of selected
frameworks from Table 1. Five frameworks were selected
based on the previous criteria of providing visualized outputs
for monitoring. The analysis was conducted as follows:

TABLE L REVIEWED STUDIES
Research
Framework Name Criteria Exclusion Reason
QA | HE | VO
An architectural
framework for a v v This study is included

Performance Management
System for universities [9]

The model discusses

TQM in HE but was
Integrated model of Total not intended to show
Quality Management in v v the outputs of quality

Higher Education [15]° system in terms of
automated reports or

dashboards

This framework shows
DW architecture of
HEI however its main
v focus was not on the
development of
dashboards but rather
for decision support in
HEIs.

The Business Intelligence
framework [16]?

Based on the

SERVQUAL

framework for
measuring quality in

HEISs, not intended for
providing visualized
outputs for decision
support

HESQUAL Model [17]* | v | ¥

Based on PCDA
quality cycle, and does

Quality management not provided visualized
system in pediatrics v v solution for decision
training programme [18]* support and its focus
on medical
programmes

The framework does
not appear to identify
information systems
that are intended to
measure and visualize
QA outputs for
decision makers

Conceptual framework of
Measuring Institutional v v

Quality [19]

Focused on adopting
Lean Six Sigma in
v HEIs QA systems but
not for monitoring
through dashboard or
report generations

LSS model for HEIs [20]? v

Not focused on QA in

v HEI together with

presentation of outputs
through dashboards

Basic business intelligence
architecture with decision
making process [21]*

Does not appear to

The Quality framework for focus on decision
any Higher Education v v support nor visual
Institution [22]° representation of
outputs
While the model
discusses the KSA
A proposed model for case, however it
: L focused on the
TQM implementation in v v lication of TOM i
HE [5]° application of TQM in
the context of HE but
not dashboards design
and development
Sustainable BI Framework v v This study is included

[10]
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Research
Criteria

04 | HE | VO

Framework Name Exclusion Reason

The High-level Design of v v v

TheDB Framework [7] This study is included
A framework for
developing LIONLENS v v This study is included
[13]
The model does not
how-representation of
The proposed TQM model ShOWT
for engineering education v v visualized outputs and

is focused to
engineering education
in India

excellence in India [23]°

The Architecture of Higher

Education Quality v v v
Monitoring and Evaluation
System [24]

This study is included

The framework

discusses TQM in
TQM framework in higher v v Higher Education but
education [25]? not QA dashboard
representation of
outputs
Business Process Model The model does not
for Course Improvement v discuss QA monitoring
[26]® in HEI

A Theoretical Framework The model is focused

! ) on TQM adoption in
for Quality Assurance in v | v HEISin Bangladesh
Higher Education of and not the QA
Bangladesh [27]* monitoring

= Excluded Studies

A. An architectural  framework for
Management System for universities

a Performance

This study represents an architectural framework for a
performance management system for universities. The
framework identifies that the main source of data that feeds
the system is the University Data Warchouse (DW). The
university portal will then be the output source of data that
the decision maker is concerned with. The researchers
determined that monitoring could be in form of dashboards
or scorecards in conjunction with query tools and the
University Data Warchouse (DW). The framework identifies
dashboards and/or scorecards for users to monitor HEI
performance and uses queries from the DW to allow
managers to display a variety of analysis and trends.
However, the framework lacks information on the process for
developing a dashboard. In addition, its main focus is on
monitoring HEI performance in general, but not on the QA
related performance. This means it may not take into
consideration the design aspects of QA such as Key
Performance Indicators (KPIs) for QA processes and the
main inputs for such systems like the National Qualifications
Framework (NQF) for curriculum design.

B. Sustainable Bl Framework

This framework was developed to address sustainability
information for HEIs. The researchers presented BI as a tool
for HEI sustainability management monitoring. Their
proposed framework also incorporates the six-step process
for dashboard design and development of [28] which
encompasses: 1. Setting objectives, 2. Defining tasks,
competencies and responsibilities, 3. Setting indicators, 4.
Collect information based on indicators, 5. Developing

dashboard, and 6. Evaluating the dashboard. This framework
encompasses operational data sources, the ETL process, data
layer, reporting, analytical and monitoring layers as the main
components for monitoring BI dashboard for HEI. However,
as this framework is based on [9] framework, the main
purpose of it is to monitor HEI performance but not QA
related processes, and therefore shares the same limitations
as [9] framework.

C. The High-level Design of TheDB Framework

This framework is intended to show the design of a
dashboard for monitoring QA in Thailand HEIs according to
their QA standards. In their high-level design of the
framework, they showed the information systems required to
be implemented for the purpose of monitoring HEI, QA
related performance in Thailand. The lower level of their
design shows the infrastructure of the system such as internet
provider as well as networks and operating systems. The
second level classifies information systems into three main
parts which are as follows:

e Foundation application software; provides essential
data to other applications (HR and Planning
Management System)

e Application software tools;, facilitates other
applications (user management system and data
services tools)

o Transaction processing systems; the functional
application that is based on the main mission of
Higher Education.

The top level of the framework shows different kinds of
forms of outputs. It represents the executive dashboards that
decision makers use for monitoring performance as well as
the profiles system that is related to monitoring academic and
support staff performance.

While this framework shares the main components that need
to be taken into consideration when designing dashboard
system for monitoring QA performance in HEI, it lacks some
of the main characteristics that are considered important in
the design process. Among those components, there is no
indication of where and when the use of KPIs should be
incorporated into the design of the system. In addition, there
is no indication of the main QA inputs for monitoring
academic curriculum design and monitoring learning
outcomes such as National Qualifications Framework (NQF).

D. A framework for developing the LIONLENS

This framework discusses how to show big data-mediated
public opinion for use in addressing service assessment
problems. They showed how big data technologics, mobile
computing, and social media can be leveraged to facilitate
college performance monitoring and visualization of
educational service quality in real time.

The aggregated public opinions are then analysed in order to
rank public service providers in relation to meeting the needs
of the stakeholders. The main components for computing that
enables the ranking system according to their framework are
as follows:

e Data Capturing and retrieving modules

e Sentiment Analyzer
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¢ Big Data computing clusters or platforms
e Ranking modeler

It is apparent that the main idea behind this framework is
to assess the quality of service providers, particularly for
HEIs, and to rank them according to public opinion
aggregated and analysed through sentiment analysis.
Therefore, this framework is focused mainly on public
opinion aggregation for assessing quality, which means that
the main operations for QA in HEI are not being assessed
against National or International QA standards.

E. The Architecture of Higher
Monitoring and Evaluation System

In this framework, the authors combined the
characteristics of Higher Education monitoring and
evaluation with big data processing to form a multi-functional
system of big data acquisition, data processing, and results
usage. The system architecture of this framework consists of
the following components: 1. Data Acquisition system, 2.
Data Cleaning system, 3. Comprehensive Quality system, 4.
Education DB, 5. Data Analysis system, and 6. Report
Generation system. This framework assumes that quality
monitoring system in HEI is based on Big Data. Furthermore,
it shows that the system is fed by human assisted inputs for
the quality system which incorporates human element in the
QA process. However, it did not indicate the dashboards for
monitoring the process as it was not intended to design the
dashboard through this framework.

FEducation

Quality

VI. DISCUSSION

This review showed that there are many points-of-views
for measuring performance for HEIs, and especially, QA
performance. While [9] showed the key requirements for
University dashboards, their framework seems to be
insufficient for identifying key components needed to be
considered while designing such system, which led to further
development of the framework by [10]. However, [10] is not
intended to measure QA related performance and represent
this data to decision makers. This may need to be further
reviewed to understand the requirements for QA monitoring
systems.

Denwattana and Saengsais [7] and Li et al [24] provided
frameworks that are intended to directly measure QA
performance in HEIs. However, there is no indication of
factors that need to be considered when designing such
systems. They missed some key inputs for this kind of
systems such as KPIs and National Qualification Frameworks
(NQF)._Although [13] provided a framework for measuring
QA performance, they focused on aggregating public
opinion, which is an important aspect in gathering feedback
during assuring quality process. This practice did not appear
to provide a detailed picture for decision makers about in-
house quality activities performance and focused only on
opinions aggregated through social media.

From this analysis, it can be found that these frameworks
need to be further investigated in order to determine the
components that they share. Additionally, the analysis should
identify the missing components that need to be included in
frameworks for monitoring QA in HEIs using BI
technologies.

VII. CONCLUSION AND FUTURE WORK

As stakeholders of HEIs are becoming more concerned
about the quality of services provided by HEIs, there are
many attempts to provide frameworks and tools for using BI
in monitoring QA performance. Our study investigated
current frameworks that discussed monitoring QA in HEIs.
Identified frameworks showed that there is a movement
toward measuring HEI performance in recent years, despite
the fact they appear to be using different orientations and
focus. However, there is a consensus that BI tools, such as
dashboards, may be useful in providing real-time feedback
about QA performance in HEL

Current attempts for developing frameworks for
monitoring Higher Education performance do not seem to be
sufficient for monitoring QA wide activities and processes.
However, they cover some essential aspects which are crucial
for BI system design for performance monitoring in HEISs.
Current frameworks need to be further assessed in order to
determine the optimal components that are required to be
considered while designing BI system for monitoring QA
performance. A gap analysis may be useful in this situation
as it compares the desired state with the actual state. Future
work will include a gap analysis to identify any missing
components required to support QA in HEIs.
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