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Abstract: Data-driven decision-making (DDDM) technologies are 

increasingly being utilized, aiming to enhance education quality. However, 

the implementation of these technologies in developing countries is at an 

early stage, and evidence regarding their impacts on education quality 

remains limited. Therefore, this paper examines articles that explore the 

implementation of DDDM technologies and their effects on education 

quality. We employed PRISMA to select relevant articles published 

between 2018 and 2022 from ERIC, Science Direct, IEEE Xplore, and 

Google Scholar databases. A total of 26 studies were identified, showcasing 

various DDDM technologies employed in developing countries' 

educational sectors, including learning management systems (LMS), 

learning analytics tools, massive open online course (MOOC) platforms, 

e-learning tools, e-assessment systems, recommender and guidance 

systems, data-driven approaches, personal response systems, collaborator 

tools, and educational management information systems (EMIS). The 

adoption of these technologies has shown positive effects such as improved 

academic performance, timely dissemination of information, enhanced 

collaboration, improved communication, better decision-making 

processes, enhanced ICT skills, improved monitoring, immediate 

feedback provision, and efficient time management. Although DDDM 

technologies have been more prevalent in higher education settings, their 

effective utilization in the educational sector of developing countries has 

not been fully realized. Nonetheless, the adoption and diversification of 

DDDM technologies in education hold substantial potential for the future. 

Further research should focus on quantifying the contribution of DDDM 

technologies to educational quality through rigorous statistical analysis. 

Additionally, it is essential to explore any potential adverse effects that 

DDDM may have on educational quality in developing countries.  

 

Keywords— Data-driven decision-making; data-driven decision-making 

technologies; learning management system; education quality; developing 

countries 

I. INTRODUCTION 

Data-driven decision-making (DDDM) in education refers to the 
systematic collection, analysis, and utilization of data from various 
sources to inform decisions aimed at improving student and school 
success [1]. To harness the vast amount of data generated within and 
outside educational institutions, several data-driven educational 
technologies are being employed. A truly data-driven education system 
relies on educational technologies focused on data to enhance all 
aspects of the education system, such as the student information 
system, learning management system, and data warehouse [2]. Data 
analytics, a crucial component of data-driven educational systems, 
involves employing techniques and tools to analyze extensive 
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collections of data from diverse sources, with the goal of facilitating
and enhancing the decision-making process [3].
  The  implementation  of  data-driven  educational  systems  or
technologies has been found to enhance education quality in various
regions  worldwide.  Developed  countries  have  extensively  utilized
data-driven decision-making educational technologies [4], [2]-[5], and
some  developing  countries  have  also  adopted  these  technologies,
resulting in improvements in education quality [6]-[7], [8]-[9]. Studies
have  shown  that  implementing  data-driven  decision-making
technologies in developing countries has positive effects on education
quality,  including  improved  academic  performance,  enhanced
collaborative  learning,  improved  communication,  better  decision-
making, timely dissemination of information, and increased knowledge
sharing  [6]-[7],  [8]-[10],  [9]-[11],[12]-[13],[14]-[15],[10]-[16],  [17]-
[18].

  However, a study by [19] revealed that African countries, classified
as developing nations, face challenges in keeping pace with the rapidly
evolving data-driven global economy. Although this negative effect is
not amplified in our study, it is worth noting that the implementation
of e-learning during the COVID-19 lockdown did not yield significant
changes  due  to  inadequate  infrastructure  and  networking  [20],
potentially resulting in financial burdens.

  While  extensive  research  has  been  conducted  on  the  significant
impact  of  data-driven  decision-making  in  achieving  educational
success in developed nations, to our knowledge, no systematic review
has  focused  on  data-driven  decision-making  and  its  effects  on
enhancing  education  quality  in  developing  countries.  Furthermore,  a
research gap exists in understanding the current state of utilization of
data-driven  educational  technologies  and  their  impact  on  improving
education quality in developing countries. Therefore, the objective of
this  systematic  review  is  to  identify  the  various  types  of  data-driven
technologies used in developing countries and examine their effects on
enhancing education quality. The findings of this review can benefit
educational stakeholders, policymakers, and institutions that have been
slower in implementing data-driven technologies, providing them with
valuable  insights  to  adopt  and  utilize  different  data-driven  decision-
making  technologies.  Therefore,  this  review  addresses  the  following
question:  What  are  the  effects  of  using  data-driven  decision-making
educational technologies on education quality in developing countries?
To adequately answer this question, the study examines the types of
data-based  educational  technologies  utilized  in  developing  countries
across all levels of education, from primary to tertiary. Additionally, it
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will explore the implementation of data-driven decision-making in 
education within developing countries. 

By conducting this systematic review, we aim to contribute to the 
existing knowledge base on the utilization of data-driven educational 
technologies and their effects on education quality in developing 
countries. Ultimately, the review can help to promote the effective use 
of data-driven technologies to enhance education quality and facilitate 
positive educational outcomes in developing nations. 
 

II. METHODS 

This review was carried out using the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 2020 
Checklist. 

A. Eligibility Criteria 

To find articles that matched the study’s objectives, we used the 
inclusion and exclusion criteria listed in Table 1 below. 

 
TABLE 1. INCLUSION AND EXCLUSION CRITERIA 

 

Criteria 

In
cl

us
io

n 

Articles published in English in the last five years (between 
the years 2018 to 2022) 
Full text available to the investigators 
Published in peer-reviewed journals 
Articles discussing data-based decision-making technologies 
in primary, secondary, and tertiary educational institutions in 
developing countries. 

Articles reporting on at least one main or sub-component of 
data-driven decision-making. 
Articles report data-driven decision-making with the aid of 
information and communication technology. 
Studies report data-driven decision-making and its impact on 
education quality in developing countries. 

Ex
cl

us
io

n 
 

Articles do not discuss data-driven decision-making 
technologies in countries other than developing ones. 
Articles do not discuss the impacts of DDDM technologies 
on education quality in developing countries. 
Articles discussing only DDDM without ICT 
White papers, books, reports, conference papers, and articles 
written in languages other than English 

 

B. Information sources, search strategy, and selection process 

To achieve our research objective and gather relevant research 
articles, we conducted scoping searches on open-access databases 
using our predetermined key terms. The aim was to identify articles 
that align with our research goal. We utilized four databases,  including 
the Education Resources Information Centre (ERIC), Science Direct, 
Institute of Electrical and Electronics Engineers (IEEE Xplore), and 
Google Scholar. Additionally, we performed a manual search using the 
Google search engine to locate additional relevant resources. These 
databases and search engines were chosen for their potential to provide 
valuable data for our review inquiries. 

To identify pertinent articles, we developed three core concepts to 
construct our search phrases: Concept 1: Data-driven decision-making, 
Concept 2: Education, and Concept 3: Developing countries. Once we 
established these key concepts, we employed a standard dictionary and 
expert knowledge to identify synonyms and related terms. The search 
string we used is as follows:  

 
 

 

((“Data-driven  decision  making”  OR  “Data-driven  Approach”  OR

“data-driven  decision  support  system”  OR  “Data”  OR  “analytics”

OR “data analytics” OR “learning analytics” OR “ big data” OR “big

data  analytics”  OR  “educational  data  mining”  OR   “educational

innovations”  OR   “Educational  applications”  OR  “educational

software”  OR  “learning  management  systems”  OR  “student

information  systems”  OR  “e-learning”   OR  “online  courses”)  AND

(“Education”  OR  “Primary  education”  OR  “secondary  education”

OR  “tertiary  education”  OR  “Higher  education”  OR  “higher

education  institutions”  OR  “higher  learning  institutions”  OR

“University”)  AND  (“Developing  countries”  OR  “developing

nations” OR Third world countries” OR “least developed countries”

OR “Africa” OR “Asia”))

  Furthermore,  we  tested  the  search  phrases  across  different
databases.  Based  on  the  results  of  the  tests  and  the  specific  search
criteria of each database, we made adjustments and customizations to
certain search sources to optimize the search process.

  During  our  research,  we  conducted  a  manual  search  using  the
phrase  "Data-driven  decision-making  and  its  impact  on  education  in
developing  countries"  on  various  databases  and  websites.  We
intentionally  excluded  the  term  "quality"  from  the  search  phrase  to
ensure  comprehensive  coverage  of  relevant  publications.  Peer-
reviewed journals were specifically included in the search.

  To streamline the review process, we imported all search results
into  Mendeley  and  removed  duplicate  records.  The  first  author
assessed the relevance of titles and abstracts based on predetermined
criteria.  Selected  articles  were  independently  read  by  the  first  and
second authors, who determined their inclusion based on the selection
criteria. The two authors compared their choices, reached a consensus,
and independently evaluated the quality of the included studies using
predetermined  criteria.  Any  disagreements  were  settled  through
discussion, with input from the third author.

C. Data collection process, data items, data analysis and synthesis

  For  data  collection,  we  used  the  primary  concepts  from  our
research question. A pilot-tested data extraction form was developed,
and  information  such  as  author  names,  publication  year,  research
design, data collection  methods, study participant types, intervention
types,  and  various  outcomes  were  extracted  from  each  study.  We
identified different data-driven decision-making technologies used in
educational  institutions  across  primary  to  tertiary  levels  and
documented the findings.

  During  data  analysis,  the  extracted  information  was  categorized
into two groups: impacts and DDDM technology. Additional relevant
terms  were  further  classified  according  to  educational  levels.  A
comprehensive  review  and  comparison  of  our  findings  with  earlier
literature on the identified topics were conducted.

  Overall, we performed a systematic review by searching databases
and  websites,  eliminating  duplicates,  assessing  relevance,  evaluating
study quality, and extracting data. The analysis focused on categorizing
impacts and DDDM technology, considering educational levels. This
rigorous process ensured the comprehensive exploration of data-driven
decision-making and its impact on education in developing countries.

D. Risk of bias

  Each study included in the review underwent an evaluation process
utilizing  a  checklist  developed  by  [21]  consisting  of  ten  criteria
designed to assess the quality of the qualitative studies. The appraisal
of  the  studies  was  conducted  independently  by  two  authors,  and  the
outcomes were compared, and articles that achieved the highest scores
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on the checklist were included in our analysis. We carefully adhered to 
the protocol in order to mitigate any potential biases in the selection of 
studies to reporting of the findings. 

III. RESULTS 

A. Study Selection 

The search was conducted between October 21, 2021, and July 18, 
2022. The search yielded a total of 7,972 articles from the databases 
and websites included. After removing 995 duplicates, we were left 
with 6,977 articles. In the first round screening phase, 6,821 articles 
were excluded based on the selection criteria, leaving us 156 articles 
for full-text screening. After scanning the full text of these articles, we 
identified 26 articles that met the inclusion criteria and were selected 
for further analysis. During the full-text scanning process, three articles 
were excluded as they did not report on any elements or components 
of DDDM and did not meet the quality assessment criteria. Therefore, 
we were left with 26 articles for further analysis. 

 
B. Study characteristics 

An overview of the articles included in the study is presented in 
Figure 1. Except for one article that was published in 2017, all of the 
articles were published between 2018 and 2022. Because of its 
potential relevance to our study, the article published in 2017 has been 
included in the review. Given the broad applicability of information 
and communication technology (ICT) in various disciplines, the 
articles were published in different journals focusing on ICT, 
education, humanities, nursing, informatics in medicine, technological 
forecasting, and other related fields. The majority of the articles, a total 
of 13 articles, were published in the Journal of Education and 
Technologies, followed by E-learning and Digital Media, Information 
and Management Journals, and others. The selected studies were 
conducted in seven African and eight Asian countries.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

management systems (LMS), massive open online course (MOOC) 
platforms, e-learning, online learning, e-assessment systems, 
recommender and guidance systems, a data-driven approach, learning 
analytics tools, personal response systems, collaborator tools, and 
educational management information systems (EMIS). 

Among these technologies, LMS  emerged as a crucial component 
of data-driven decision-making (DDDM), extensively utilized in over 
90% of the countries studied. LMS is recognized as "web-based systems 
that facilitate teaching and learning via the Internet with tools that provide 
interaction between students and their instructors" [8]. The identified 
LMS types included Moodle, Blackboard, Canvas, and Google LMS 
[16]-[10], [22]-[8],[23]-[24],[15]. MOOC platforms, known as freely 
accessible short courses that are delivered online through a suitable 

Reports assessed for eligibility 
(n =156) 

In
cl

u
d

ed
 

Reports sought for retrieval 
(n =156) 

Reports not retrieved 
(n = 0) 

Studies included in the review 
(n =26) 

Reports excluded: 
Missing DDDM feature (n = 31) 
DDDM without ICT (n =3) 
Data do not adequately discuss the 
impacts of DDDM (n =79) 
Studies conducted not in developing 
countries (n=14) 
Quality issue (n=3) 

   Records identified from 

Databases (n =7970) 
Science Direct (n=5674) 
ERIC (n=1984) 
IEEE Xplore (n=264) 
Google Scholar (n=48) 
Manual search (n =2) 

Records removed: 
Duplicate records removed (n = 995) 

 

Records screened 
(n = 6,977) 

Records excluded 
(n = 6821) 

Identification of studies via databases and manual searches 
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Fig 1. Flow chart of the article selection process based on PRISMA 2020  (modified 
from Page et al)

  This  section  presents  the  findings  from  the  selected  articles,
focusing  on  the  types  of  data-driven  decision-making  (DDDM)
technologies  used  in  educational  institutions  in  developing  countries
and the impacts of DDDM on education quality.

1.  Types  of  DDDM  Technologies  Employed  in  Developing

Country:  Upon analyzing the selected articles, it became evident that
various  data-driven  technologies  are  employed  in  educational
institutions  across  developing  countries.  These  technologies
encompass  a  wide  range  of  tools  and  systems  such  as  learning
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platform [25], were also prevalent in over 50% of the studies, with 
certain countries developing their platforms such as, SWAYAM in 
India and Edraak in Jordan [26]–[27]. E-learning and online education 
were widespread in almost 90% of the studies, typically delivered 
through LMS or other digital devices [28]-[29], [30]-[31]. 
Additionally, specific cases highlighted the presence of learning 
analytics and adaptive learning technologies [8]-[9],[32]. Even if it is 
reported in one study, developing countries use e-assessment systems 
[33] and recommender systems [34]. It is worth noting that the majority 
of the studies focused on higher education, particularly at public 
universities, while primary and secondary education received limited 
attention. The distribution of studies among different types of 
universities revealed that more than 80% were conducted at public 
universities, 15% at private universities, and 5% at religious 
universities. 

 
2. Effects of DDDM on education quality in developing nations: 

The results indicate that the implementation of DDDM technology in 
education has led to improvements in academic performance, timely 
distribution of learning materials, and increased collaboration and 
communication among students and lecturers. Additionally, the study 
identified other positive effects, including enhanced decision-making 
processes, improved ICT skills, better monitoring, efficient delivery of 
immediate feedback, and improved time management. 

Academic performance is defined as “a measure of the indicative 
and responsive abilities that express, in an estimated way, what a 
person has learned as a result of a process of education or training” 
(Pizarro, 1985) as cited in [35]. We argue that academic performance 
will be enhanced from different perspectives.  In this study, the 
improvement in the academic performance of students and teachers 
was reported in 10 articles. Examples from the articles concerning 
academic performance are the utilization of MOOC improved the 
ability of teachers [25], the utilization of Moodle LMS improved 
student performance [8], and the implementation of MIS and LMS 
improved the productivity, efficiency, quality, teaching, management, 
and learning process” (i.e., institutional performance) [14]. We can 
conclude from the results that the evolving effects that occur most 
frequently, such as the improvement of academic performance, the 
effective and timely distribution of learning materials, and the 
improvement of collaboration, point to the fact that educational 
institutions should prioritize implementing student-centered 
educational technologies. 

Timely and effective dissemination of information: Information 
dissemination is sharing customer-specific knowledge or information 
with a sizable group of people or organizations. As a result, 
the distribution of information, knowledge, and 
learning resources usually occurs in the educational sector. The timely 
and effective dissemination of information or learning materials was 
identified in seven articles. For instance, [14] found that the 
deployment of Management Information Systems (MIS) and Learning 
Management Systems (LMS) improved the efficiency and 
effectiveness of information dissemination. Similarly, [15] highlighted 
the benefits of implementing Google LMS in providing better access 
to learning materials. Additionally, [17] and [18] emphasized the 
effectiveness of online learning through LMS in sharing knowledge 
with students. While the distribution of learning materials is a crucial 
aspect of technology-assisted education, this study revealed that it is 
not adequately observed, which may lead to issues related to data 
accessibility and other associated concerns. 

Improved collaboration: Collaboration is the act of working 
together to produce something and can encompass various forms in the 
educational setting, such as the exchange of knowledge or cooperation 

in  the  teaching  and  learning  process.  Notable  instances  of  improved
collaboration were highlighted in some reviewed articles. For instance,
[10] noted that using  Canvas  LMS facilitated student engagement in
group  discussions.  According  to  [7],  Massive  Open  Online  Courses
(MOOCs) played a role in fostering collaboration among participants.
Additionally, [18] reported that the implementation of cloud-supported
collaborative  tools,  such  as  Google  Drive,  resulted  in  enhanced
knowledge sharing.

  Improved communication: Information is exchanged between two
or more parties through communication. In the education sector, there
can be communication between stakeholders and between students and
teachers. The impact of enhanced communication was observed in five
scholarly articles. Noteworthy instances from these articles include the
assertion made by [11] that utilizing a Learning Management System
(LMS)  resulted  in  improved  communication  between  academic  staff
and  students.  The  study  by  [6]  found  that  the  implementation  of  a
personal  response  system  led  to  the  enhancement  of  students'
mathematical communication skills. Additionally, [12] highlighted the
significant  influence  of  Massive  Open  Online  Courses  (MOOCs)  on
higher education, particularly regarding effective communication that
aligns with core values.

  Improved decision-making process: Decision-making refers to the
process  of  making  choices  by  identifying  decisions,  gathering
information,  and  assessing  alternative  resolutions  [36].  In  this
discourse,  we  posit  that  data  assume  a  significant  role  in  facilitating
well-informed  decision-making.  This  notion  is  supported  by  two
studies,  which  highlight  the  positive  impact  of  utilizing  data-driven
approaches in  decision-making processes,  whereby [13]  demonstrate
that  employing  a  data-driven  approach  leads  to  enhanced  decision-
making in the allocation of teachers to schools., and  [14] assert that
the  utilization  of  Management  Information  Systems  (MIS)  and
Learning  Management  Systems  (LMS)  contributes  to  greater
efficiency  and  effectiveness  in  the  overall  monitoring  and  decision-
making process. It is crucial to emphasize how the implementation of
data-intensive technologies is leveraged to augment decision-making
in the realm of education.

  Enhanced  ICT  skills:  ICT  skills  are  the  abilities  that  enable
individuals  to  utilize  various  computer  programs  and  technologies
effectively. The continuous use of ICT devices has been found to have
a  positive  impact  on  the  development  of  ICT  skills.  This  research
examined  the  effects  of  enhanced  ICT  skills,  as  discussed  in  two
articles.  For  instance,  [25]  found  that  using  a  Massive  Open  Online
Course  (MOOC)  was  beneficial  in  enhancing  teachers'  ICT  skills.
Similarly, [9] observed that providing students with learning analytics
results facilitated the development of computer skills, enabling them to
create applications more easily in face-to-face courses.  A single study
in our review focused on the use of digital information reports that the
use  of  digital  information  has  "a  strong  direct  effect  on  students’
academic performance, satisfaction, and collaboration behaviors" [37].

  Moreover,  the  research  conducted  by  [14]  revealed  that  the
adoption  of  Management  Information  Systems  (MIS)  and  Learning
Management Systems (LMS) had a positive impact on monitoring, as
well as efficient and effective planning. The study by [15] found that
the use of Google LMS facilitated the delivery of immediate feedback,
while [38] observed that online learning improved time management
skills.  Additionally,  [14]  highlighted  that  MIS  and  LMS  integration
supported  the  coordination  of  various  aspects  of  the  educational
system, including teaching, management, administration, and learning
activities. Lastly, [27] demonstrated that implementing Massive Open
Online  Course  (MOOC)  platforms  played  a  crucial  role  in  reaching
marginalized  learners.  For  example,  the  appropriate  utilization  of  a
Learning  Management  System  (LMS)  has  been  shown  to  enhance
monitoring, decision-making, and productivity [[14]. It also facilitates
the integration of the entire system [14], enables effective information
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dissemination [14]-[15], [10]-[11], [16], improves faculty 
effectiveness and efficiency, and enables prompt feedback delivery 
[15]. Additionally, it promotes collaboration through group discussions 
[14]-[10], enhances communication [11]-[16], and improves academic 
performance [8]. However, it should be noted that the lack of these 
effects in some cases that it might be an ineffective utilization of 
DDDM technologies. Similarly, the utilization of Massive Open 
Online Course (MOOC) platforms in the studies included in this 
analysis has resulted in several positive effects on education quality 
[27]-[25], [12].  

IV. DISCUSSION 

This study provides insights into the current state of knowledge 
regarding data-driven decision-making (DDDM) technologies and 
their impact on the quality of education in developing countries. All 
the included studies in this review were published within the past five 
years. We categorized the articles based on their effects, educational 
levels, types of DDDM technology used, and the countries where they 
were implemented. Our findings indicate that the most commonly 
employed DDDM technologies in developing countries are learning 
management systems (LMS), e-learning (online learning) platforms, 
and massive open online course (MOOC) platforms. Additionally, 
although with less prominence in the selected articles, other 
technologies such as learning analytics tools, personal response 
systems, cloud-supported collaborative tools (e.g., Google Drive), 
management information systems (MIS), recommender and e-
assessment systems, and digital information were also utilized in the 
education sector of developing countries. 

Due to variations in researchers' objectives and interpretations, 
certain concepts were used interchangeably or with slight differences. 
For instance, electronic management information systems were 
referred to as management information systems in some articles. 
Similarly, the e-learning platform Blackboard is more commonly 
known as a learning management system (LMS). While e-learning and 
online learning were mentioned in nine articles, LMSs were identified 
in over 90% of the included studies. Hence, it can be concluded that e-
learning (online learning) was indirectly identified in 90% of the 
articles as well. Various LMS platforms, including Blackboard, 
Moodle, Canvas, and Google LMS, were employed in educational 
institutions across developing countries. 

MOOC platforms were also developed to enhance efficiency for 
different stakeholders. Examples include SWAYAM in India, a 
national MOOC portal aimed at learners, and TESSA MOOC in 
eastern Africa, which focuses on capacity building for teacher 
educators. Furthermore, there were custom-developed learning 
analytics systems used in conjunction with LMSs, indicating the 
potential for advancements in learning analytics within developing 
countries. Therefore, we emphasize the need for locally relevant 
solutions that align with the cultural and philosophical perspectives of 
the users. The results highlight the significant role of educational 
technologies, including DDDM technologies, in improving education 
in developing countries. A study by [39] also emphasizes that 
educational technologies have started to play a role in education in 
developing countries; however, it points out the inequality in 
technology access both between countries and within countries. 

The types of DDDM technologies employed were found to impact 
education quality by improving academic performance, timely 
dissemination of information (learning resources), fostering 
collaboration (group discussions), enhancing communication, 
facilitating decision-making, improving ICT skills, monitoring, system 

integration, environmental sustainability, planning, faculty 
development, and enhancing faculty capabilities. The studies indicate 
that the effective utilization of DDDM technologies leads to several 
positive effects on education quality. Studies by [2]-[4], [40]-[41] 
demonstrate the effectiveness of DDDM technologies such as learning 
analytics, LMSs, and DDDM in improving education quality and 
access. 

However, it should be noted that using data-driven decision-
making technologies, such as online learning, did not provide 
additional value for medical students in Vietnam. Similarly, e-learning 
did not significantly improve education in Nigeria due to poor 
infrastructure and networking challenges. This suggests that efficient 
networking and infrastructure, which may require financial 
investments, are crucial for the successfully implementating of data-
driven technologies. 

The adoption of data-driven decision-making technologies, such as 
e-learning apps, may also be influenced by the goals set by educational 
institutions. For instance, the Faculty of Medicine at Pristina 
University in Kosovska Mitrovica, Serbia, has implemented the e-
learning application Moodle on its website for online learning, while 
other faculties within the university have not adopted it. In general, 
using digital information was found to have a significant direct impact 
on students' academic performance, satisfaction, and collaboration. 

V. CONCLUSION AND FUTURE WORK 

In developing countries, the use and types of DDDM technologies 
for educational purposes are increasing and looking promising for the 
future. This study reports the kinds of such technologies used in 
developing countries for educational purposes and their effects on 
education quality. The findings showed that LMS, MOOC, e-learning, 
MIS, personal response systems, cloud-supported collaborative tools, 
learning analytics tools, educational management information systems, 
recommender systems, and e-assessment platforms were the types of 
DDDM technologies used. It is also identified that DDDM 
technologies were used for the improvement of academic performance, 
timely dissemination of information, collaboration, and 
communication, i.e., interaction between lecturers, and students and 
other stakeholders. Moreover, DDDM technologies were applied to 
enhance monitoring, feedback delivery, time management, ICT skills, 
and the ability to reach marginalized students. DDDM technologies 
were utilized to enhance the quality of education.  Effective networking 
and infrastructure are required for considerable changes. As our 
findings indicated above, one can argue that DDDM has positive 
impacts on improving education quality.  

This study has practical value since it reveals the beneficial effects 
of DDDM technology in educational settings in developing countries. 
This fact may help DDDM technology be introduced more broadly and 
more quickly in the educational systems of developing countries. In 
general, the findings of this study may help stakeholders have extensive 
evidence of DDDM and its impact on improving education quality. We 
recommend future studies to assess to what extent each DDDM 
technology can enhance educational quality using quantitative analysis 
(statistical analysis). In addition, we encourage future research to 
identify the adverse effects of DDDM on education quality in the 
context of developing countries. 
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