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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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I. In t r o d u c t io n

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, HEIs 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

Anthony S. Atkins
School o f Computing and Digital Technologies 

Staffordshire University 
United Kingdom

A.S .Atkins@staffs.ac .uk

Fawaz D. Alharbi
Huraymila College o f Science and Humanities 

Shaqra University 
Kingdom o f Saudi Arabia 
fawazharbi@gmail.com

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 Consea 
[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. Re s e a r c h  Me t h o d

For the purpose of conducting the literature review, 
Staffordshire University Library has been used for retrieving 
articles from different databases (e.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:

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

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

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

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

• The study must be written in either Arabic or English.

• The study must be retrieved electronically as full text.

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

III. Re v ie w  o f  Ex is t in g  Qu a l it y  Ass u r a n c e  Mo n it o r in g  
Fr a m e w o r k s

The results from the search on scientific databases 
indicated that there are 52 studies discussing QA in HEI. 
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. An a l y s is  o f  Se l e c t e d  Fr a m e w o r k s

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. An a l y s is  o f  Se l e c t e d  Fr a m e w o r k s

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

TABLE I. Reviewed Studies

Framework Name
Research
Criteria Exclusion Reason

QA H E VO

An architectural 
framework for a 

Performance Management 
System for universities [9]

V V This study is included

Integrated model of Total 
Quality Management in 
Higher Education [15] a

V V

The model discusses 
TQM in HE but was 
not intended to show 
the outputs of quality 

system in terms of 
automated reports or 

dashboards

The Business Intelligence 
framework [16] a

V

This framework shows 
DW architecture of 

HEI however its main 
focus was not on the 

development of 
dashboards but rather 
for decision support in 

HEIs.

HESQUAL Model [17] a V V

Based on the
se r v q u a l

framework for 
measuring quality in 

HEIs, not intended for 
providing visualized 
outputs for decision 

support

Quality management 
system in pediatrics 

training programme [18] a
V V

Based on PCDA 
quality cycle, and does 
not provided visualized 

solution for decision 
support and its focus 

on medical 
programmes

Conceptual framework of 
Measuring Institutional 

Quality [19] a
V V

The framework does 
not appear to identify 
information systems 
that are intended to 

measure and visualize 
QA outputs for 
decision makers

LSS model for HEIs [20] a V V

Focused on adopting 
Lean Six Sigma in 

HEIs QA systems but 
not for monitoring 

through dashboard or 
report generations

Basic business intelligence 
architecture with decision 

making process [21] a
V

Not focused on QA in 
HEI together with 

presentation of outputs 
through dashboards

The Quality framework for 
any Higher Education 

Institution [22] a
V V

Does not appear to 
focus on decision 
support nor visual 
representation of 

outputs

A proposed model for 
TQM implementation in 

HE [5] a
V V

While the model 
discusses the KSA 
case, however it 
focused on the 

application of TQM in 
the context of HE but 
not dashboards design 

and development

Sustainable BI Framework 
[10]

V V This study is included
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Framework Name
Research
Criteria Exclusion Reason

QA H E VO

The High-level Design of 
TheDB Framework [7]

A A A This study is included

A framework for 
developing LIONLENS 

[13]
A A This study is included

The proposed TQM model 
for engineering education 
excellence in India [23] a

A A

The model does not 
show-representation of 
visualized outputs and 

is focused to 
engineering education 

in India

The Architecture of Higher 
Education Quality 

Monitoring and Evaluation 
System [24]

A A A This study is included

TQM framework in higher 
education [25] a

A A

The framework 
discusses TQM in 

Higher Education but 
not QA dashboard 
representation of 

outputs

Business Process Model 
for Course Improvement 

[26] a
A

The model does not 
discuss QA monitoring 

in HEI

A Theoretical Framework 
for Quality Assurance in 

Higher Education of 
Bangladesh [27] a

A A

The model is focused 
on TQM adoption in 
HEIs in Bangladesh 

and not the QA 
monitoring

a- E x c lu d ed  S tudies

A. An architectural framework for a Performance
Management System for universities

T his study rep resen ts an  arch itec tu ra l fram ew o rk  fo r  a 
perfo rm ance  m anagem en t system  fo r  un iversities. The 
fram ew o rk  iden tif ies  th a t the m a in  source o f  da ta  th a t feeds 
the system  is th e  U n iversity  D a ta  W arehouse  (D W ). The 
un iversity  p o rta l w ill th en  b e  the o u tp u t source o f  da ta  th a t 
the d ec is io n  m ak er is  concerned  w ith . T he researchers 
d e te rm ined  th a t m on ito ring  cou ld  b e  in  fo rm  o f  dashboards 
o r  sco recards in  co n junc tion  w ith  query  too ls and  the 
U n iversity  D ata  W arehouse  (D W ). T he fram ew ork  iden tifies 
dashboards an d /o r sco recards fo r  users to  m o n ito r H E I 
perfo rm ance  and  uses queries fro m  the D W  to a llow  
m anagers to  d isp lay  a  varie ty  o f  analysis and  trends. 
H ow ever, the fram ew o rk  lacks in fo rm atio n  o n  the p rocess fo r 
deve lop ing  a  dashboard . In  addition , its m ain  focus is on  
m on ito ring  H E I perfo rm ance  in  general, b u t no t o n  the  Q A  
re la ted  perfo rm ance. T h is m eans i t  m ay  n o t take  in to  
co n sid era tio n  the d esig n  aspects o f  Q A  su ch  as K ey 
P erfo rm ance  Ind ica to rs (K PIs) fo r  Q A  p rocesses an d  the 
m ain  inpu ts fo r  such  system s like th e  N atio n a l Q ualifica tions 
F ram ew ork  (N Q F) fo r  cu rricu lum  design.

B. Sustainable BI Framework

T his fram ew o rk  w as developed  to  address sustainab ility  
in fo rm atio n  fo r  H EIs. T he researchers p resen ted  B I as a  too l 
fo r  H E I sustainab ility  m anagem en t m onito ring . T he ir 
p ro p o sed  fram ew o rk  also  inco rpo ra tes the six -step  p rocess 
fo r  dashboard  d esig n  and  d ev e lopm en t o f  [28] w h ich  
encom passes: 1. S etting  ob jectives, 2. D efin in g  tasks, 
com petenc ies and  responsib ilities, 3. S etting  ind icators, 4. 
C o llec t in fo rm atio n  b a sed  o n  ind icators, 5. D eve lop ing

dashboard , and  6. E v a lu a tin g  the dashboard . T h is fram ew ork  
encom passes opera tiona l da ta  sources, the E T L  process, da ta  
layer, reporting , analy tica l and  m o n ito ring  lay ers  as th e  m a in  
com ponen ts fo r m on ito ring  B I d ashboard  fo r  H EI. H ow ever, 
as th is fram ew o rk  is b a sed  o n  [9] fram ew ork , the m ain  
purpose  o f  i t  is to  m o n ito r H E I perfo rm ance  b u t no t Q A  
re la ted  processes, and  therefo re  shares th e  sam e lim ita tions 
as [9] fram ew ork .

C. The High-level Design o f TheDB Framework

T his fram ew o rk  is  in ten d ed  to  show  th e  d esig n  o f  a 
d ashboard  fo r m on ito ring  Q A  in  T ha iland  H E Is accord ing  to 
th e ir  Q A  standards. In  th e ir  h igh -leve l d esig n  o f  the 
fram ew ork , they  show ed  th e  in fo rm atio n  system s requ ired  to  
b e  im p lem en ted  fo r  th e  pu rpose  o f  m on ito ring  H E I, Q A  
re la ted  perfo rm ance  in  T hailand . T he lo w er lev e l o f  th e ir 
d esig n  show s the in frastructu re  o f  th e  system  su ch  as in te rne t 
p ro v id e r as w ell as ne tw orks and  opera tin g  system s. The 
second  leve l c lassifies in fo rm atio n  system s in to  th ree  m ain  
parts  w h ich  are as fo llow s:

•  F o u n d a tio n  app lica tion  softw are; p rov ides essen tia l 
da ta  to  o th er app lica tions (H R  an d  P lann ing  
M an ag em en t System )

•  A p p lica tio n  softw are tools; fac ilita tes o th er 
app lica tions (u ser m anagem en t system  and  data  
serv ices too ls)

•  T ran sac tio n  p rocessing  system s; the functional 
ap p lica tion  th a t is b a sed  o n  the m ain  m issio n  o f  
H ig h e r E ducation .

T he top  lev e l o f  the fram ew ork  show s d iffe ren t k inds o f  
fo rm s o f  outpu ts. I t rep resen ts th e  execu tive  dashboards th a t 
d ec is io n  m akers use fo r  m on ito ring  perfo rm ance  as w ell as 
the p ro files  system  th a t is  re la ted  to  m on ito ring  academ ic  and  
suppo rt s ta ff  perfo rm ance.

W hile  th is fram ew o rk  shares th e  m a in  com ponen ts th a t need  
to  b e  tak en  in to  co nsidera tion  w h en  design ing  dashboard  
system  fo r  m on ito ring  Q A  perfo rm ance  in  H E I, it  lacks som e 
o f  the m ain  characteristics th a t a re  considered  im p o rtan t in  
the d esig n  process. A m o n g  those  com ponen ts, there  is no 
in d ica tio n  o f  w here  an d  w h en  the use o f  K P Is shou ld  be  
inco rpo ra ted  in to  th e  d esig n  o f  the system . In  addition , there 
is no in d ica tio n  o f  the m a in  Q A  inpu ts  fo r  m on ito ring  
academ ic  cu rricu lum  d esig n  an d  m on ito ring  learn ing  
ou tcom es su ch  as N ationa l Q ualifica tions F ram ew o rk  (N Q F).

D. A framework for developing the LIONLENS

T his fram ew o rk  d iscusses how  to  show  b ig  da ta -m ed ia ted  
pub lic  o p in ion  fo r use in  add ressing  serv ice assessm en t 
p rob lem s. T hey show ed  how  b ig  data  techno log ies , m obile  
com puting , and  social m ed ia  can  b e  lev erag ed  to fac ilita te  
co llege  perfo rm ance  m o n ito ring  and  v isu a liza tio n  o f  
educa tiona l service quality  in  rea l tim e.

T he agg regated  pub lic  op in ions are th e n  ana ly sed  in  o rd e r to 
rank  pub lic  service p rov iders in  re la tio n  to  m eeting  the needs 
o f  the stakeholders. T he m ain  com ponen ts fo r  com pu ting  tha t 
enab les the rank ing  system  acco rd ing  to  th e ir  fram ew ork  are 
as fo llow s:

•  D a ta  C ap tu ring  and  re triev ing  m odules

•  S entim ent A nalyzer
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•  Big Data computing clusters or platforms

• 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 o f Higher Education Quality
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.

VI. Dis c u s s io n

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. Co n c l u s io n  a n d  Fu t u r e  Wo r k

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 HEI.

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 HEIs. 
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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