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التقارب التكنولوجي في المقررات الإلكترونية المفتوحة واسعة الانتشار في المملكة العربية السعودية: دراسة مختلطة المنهج البحثي 

مجلة العلوم الإنسانية 
دورية علمية محكمة تصدر عن جامعة حائل 

المستخلص
يتناول هذا البحث دراسةًً متسلسلةًً متعددة المنهجيات حول آراء المعلمين تجاه توظيف التقارب التكنولوجي في المقررات الإلكترونية المفتوحة 
واسعة الانتشار. وتناولت الدراسة، على وجه الخصوص، واقع استخدام المعلمين للتقارب التكنولوجي في المقررات الإلكترونية المفتوحة واسعة 
الانتشــار في المملكــة العربيــة الســعودية، والتحــديات والعقبــات التي قــد تعيقهــم عــن توظيفــه ذلــك. شــارك في الاســتبيان 138 معلمًًــا مــؤهالًا )57 
معلمًًا و81 معلمة(، ومن بينهم 7 معلمين )3 معلمين و4 معلمات( اختيروا لإجراء مقابلات فردية شبه منظمة لاحقًًا. أظهرت النتائج ميلًاً 
نســبياًً للمعلــمين نحــو اســتخدام التقــارب التكنولوجــي في المقــررات الدراســية المقدمــة مــن خلال المنصــات الالكترونيــة المفتوحــة واســعة الانتشــار. 
وخلصت الدراسة إلى عدة توصيات للاستفادة من تنوع التكنولوجيا في العصر الحالي، وخلق بيئة تعليمية أكثر تفاعالًا وتحفيزًاً للطلاب. كما 
ناقشــت الدراســة العديــد مــن التحــديات، وكيفيــة تعامــل الجهــات المعنيــة في المؤسســات التعليميــة وصانعــي القــرار معهــا. وعلــى الرغــم مــن إمكانيــة 
التغلــب بســهولة علــى العديــد مــن هــذه التحــديات علــى منصــات الــدورات الجماعيــة المفتوحــة عبر الإنترنــت حيــث أن هــذه الــدورات يتــم تقديمهــا 
عــن بعــد، إلا أن هنــاك بعــض القيــود واللوائــح والحوافــز للمعلــمين والتي ينبغــي إعــادة النظــر فيهــا لتوســيع نطــاق اســتخدام التقــارب التكنولوجــي 

في المقررات الإلكترونية المفتوحة واســعة الانتشــار.

الكلمات المفتاحية: التقارب التكنولوجي، المقررات الإلكترونية المفتوحة واســعة الانتشــار، تفضيلات المتعلمين، التصميم التعليمي الشــامل، 
التنــوع الثقافي.

Abstract
This paper reports a sequential mixed-method study on the perspectives’ of teachers regarding the employ-
ment of technological convergence in Massive Open Online Courses (MOOCs). In particular, the study ex-
amined the reality of teachers’ use of technological convergence in MOOC courses in Saudi Arabia, and the 
challenges and obstacles that may hinder them to employ technological convergence in MOOCs. 138 eligible 
teachers (57 male  and 81 female) participated in the questionnaire, among which 7 (3 male and 4 female) 
were also selected for individual, semi-structured interviews afterwards. The results showed that teachers were 
somewhat inclined towards employing technological convergence in courses delivered through MOOCs. The 
study concluded with several recommendations for leveraging the diversity of technology in the current era 
and creating a more engaging and stimulating learning environment for students. In addition, the study dis-
cussed several challenges and how stakeholders in educational institutions and decision-makers can address 
them. Although many of these challenges can be easily overcome on MOOC platforms because these courses 
are delivered remotely, there are some restrictions, regulations, and incentives for teachers that should be re-
considered to further expand the use of technological convergence in MOOCs.
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Introduction:

Modern technological changes have become a 
fertile ground for competition between specialized 
companies, and how one technology dominates an-
other. This may be a legitimate competition to earn 
more money and build a brand that competes with 
its peers in the technology field. However, we may 
find that many modern innovations are usually the 
convergence of two or more technologies, seeking 
to complement each other and produce a new result. 
For example, a mobile phone is a single device that 
combines numerous features, from telephone com-
munications to GPS, cameras, music players, calen-
dars, and many other applications related to our daily 
activities. Furthermore, when we want to take pic-
tures of the Amazon rainforest or extinguish fires in 
the Siberian taiga, we may require the combination 
of several converging technologies through remote 
control of drones powered by artificial intelligence. 
All of this points to the effectiveness of the technol-
ogy used, but this effectiveness may increase when 
one or more technologies converge to create a new 
product that achieves goals difficult to achieve with 
one single technology.

In education, a number of technologies con-
verge to produce a product that achieves many goals 
that cannot be achieved by the technologies alone. 
With the technological revolution, technology con-
vergence will become a critical issue in the era of 
artificial intelligence (Santoianni et al., 2021; Deev 
& Finogeev, 2023; Alam & Mohanty, 2023; Li et 
al., 2024). Technology contributes significantly to 
the effectiveness of learning, and this effect can be 
seen when each technology works alone. However, 
what should be considered is what happens when 
several technologies work together. When artifi-
cial intelligence (AI), which focuses on automating 
decision-making tasks to simulate human thought 
processes and senses, converges with augmented re-
ality (AR), which focuses on visual or audio synthe-
sis using specific information to enhance the user’s 
view of the real world. Similarly, when virtual reality 
(VR), which focuses on special tools for interacting 
with 3D printers, the Internet of Things (IoT), robot-
ics, or the use of blockchain, converges, the conver-
gence will naturally enhance the effectiveness of ed-
ucation and increase learner motivation. This means 
that converging among The essential eight technolo-
gies will reach to the new value equation [ AI + AR + 
Blockchain + IoT + VR + 3D Printing + Robotics + 
Drones= HumanX traordinary] (Likens, 2021). 

MOOCs are distance learning courses deliv-
ered using online technology. These courses are 
flexible, as learners often learn at their own pace. 

Additionally, the courses emphasize interactivity 
and participation among learners. There are several 
classifications of MOOCs (cMOOC, Quasi MOOC, 
hMOOC, ... ect) (Suresh & Srinivasan, 2020; Seid-
ametova, 2020). Despite the existence of these dif-
ferent MOOC classifications, participants on these 
platforms tend to be less engaged, and they often 
fail to complete the course. Therefore, it is essential 
to address the problem of low engagement and re-
duce dropout rates. These challenges can perhaps be 
overcome by converging a number of technologies 
that enhance motivation as well as increase positive 
learner engagement (El Kabtane et al., 2020). 

Saudi Arabia has many MOOCs such as Do-
roob, Rawaq, Edraak, Noon Education, Madrasati, 
etc. These platforms provide professional educa-
tional content that adheres to many of the standards 
approved by relevant authorities. Some of these 
platforms focus entirely on academic curricula, 
while others are more expansive and address as-
pects beyond the government curriculum. This study 
reviewed the use of technological convergence in 
some of these platforms by answering the following 
research questions:

1.	 To what extent can teachers employ techno-
logical convergence in MOOCs used in Saudi 
Arabia?

2.	 What are the challenges and obstacles that may 
hinder teachers from employing technological 
convergence in MOOCs used in Saudi Arabia?

3.	 Are there statistically significant differences 
between the number of years in which teachers 
have worked in MOOCs and employing tech-
nological convergence in MOOCs? 

Theoretical Framework

Technological Convergence

Technological convergence can be achieved by 
integrating a number of previously unrelated tech-
nologies into a single device. While previous eras 
saw each technology dealt with independently, the 
proliferation of smart technology has brought togeth-
er a set of interconnected applications that enable 
multiple tasks to be performed with just one device. 
Consider smartphones, wristwatches, and navigation 
devices, all of these functions can be combined into a 
single device that achieves the desired goals of each 
device or application if operated independently. This 
means that technological convergence aims to inte-
grate or blend different technologies to create a new 
product or offering (Gillis et al., 2024). Furthermore, 
technological convergence may contribute to the 
integration of previously separate fields due to the 
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integrated and comprehensive properties and advan-
tages of digital technologies. This enhances intercon-
nectedness and integration between different fields 
and contributes to the formation of multidisciplinary 
teams (Hund et al., 2021). Technological conver-
gence is not a new phenomenon, as this convergence 
has been observed between a number of emerging 
technologies in previous centuries. However, this 
convergence has accelerated in the digital age due to 
the transformation of analog information into digital 
formats that can contribute to the reprogramming of 
physical products and their interconnection (Müller 
et al., 2025).  

The importance of technological convergence 

In the current era, technological development 
has reached its peak, prompting us to embrace the 
concept of innovation rather than simply employing 
technology in its isolated form. There are many rea-
sons that have made it necessary to seek technolog-
ical convergence and integrate several technologies 
into a single device, as were mentioned by (Gillis et 
al., 2024; Jurgens & Bheemaiah, 2025). 

1. In the current era, there is tremendous com-
puting power capable of processing complex inter-
actions 

between various technologies. Furthermore, 
this computing power has created competition 
among specialists to innovate solutions to some of 
the challenges that technology alone has been unable 
or incapable of addressing.

2. There are global challenges that no single 
technology can solve alone. Some issues related 
to climate, health, and others require solutions de-
rived from multiple technological sources. On the 
other hand, there are many challenges in the field 
of learning and teaching. Today’s student is not like 
yesterday’s student. Education in the current era is 
not limited to merely acquiring knowledge content, 
but rather requires student participation in preparing 
this content and selecting diverse sources that meet 
all the needs of the educational process. In addition, 
cultural diversity and multiple intelligences among 
students, as well as the focus on skills and innovation 
in education, cannot be achieved through technology 
operating alone.

3. Reaching technological maturity, such that it 
has become easy to employ a variety of technologies 
to work together. The presence of artificial intelli-
gence, advanced materials, robotics, bioengineering, 
and diverse computer systems does not represent a 
single development, but rather a group of diverse 
technologies that have integrated together to achieve 
desired goals.

4. When considering the cost aspect, we find 
that technological convergence contributes to cost re-
duction. Simply by employing technological conver-
gence, several technologies can be accessed at a low-
er cost. Running several programs and applications 
on a single device will certainly be less expensive 
than requiring a separate device for each program or 
application.

5. Technological convergence can save time 
and effort and increase production efficiency. Tech-
nological convergence allows companies to reach 
customers and learn more about their perspectives 
and purchasing preferences. Furthermore, technolog-
ical convergence contributes to building an integrated 
learning environment that includes many advantages 
available to students, helping them gain knowledge, 
access to experiences, and different perspectives, and 
gain a holistic view of all content elements.

Technological Convergence in Education

Although technological convergence has been 
clearly evident in various sectors, such as health, 
industry, and commerce, the education sector has 
not been isolated. This is due to the role technolog-
ical convergence plays in supporting career paths 
through lifelong learning and the availability of ed-
ucational programs specifically designed to enhance 
cognitive abilities. As the field of education is char-
acterized by the spread of knowledge without being 
bound by time or place, and has focused primarily on 
realistic learning, as well as the emergence of a num-
ber of diverse concepts, and education is no longer 
limited to merely acquiring information for tests, but 
rather has evolved into learning based on practice, 
application, and simulation of real life. As a result of 
the technological advancements of our current era, 
many forms of convergence have emerged between 
emerging technologies, such as virtual reality, aug-
mented reality, the Internet of Things, artificial intel-
ligence, robotics, as well as machine learning and 3D 
printing. Through this technological convergence, 
many challenges facing the educational process have 
been overcome, and various learning models have 
emerged, contributing to the creation of a tangible 
educational environment in which students interact 
with their peers and also with machines. (Brozovsky 
et al., 2024; Oguntona & Ohiomah, 2025). 

Since the educational environment includes a 
set of tools and programs, with support for numer-
ous mobile and cloud learning technologies (Deev 
& Finogeev, 2023), technological convergence be-
tween these components is essential to enable many 
rapid innovations and developments (Cordeiro, 
2021), in addition to transforming learning from its 
traditional form to a more interactive and collabora-
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tive approach for the student (Hew & Cheung, 2013; 
Alam & Mohanty, 2023).

There are many learning theories that support 
technological convergence. Since technological con-
vergence relies on interconnection and communica-
tion, connectionist theory contributes significantly 
to a greater understanding of learning in the digital 
age by emphasizing networks in the learning process 
(Pappas, 2021). Furthermore, behavioral theory can 
support technological convergence, as this theory fo-
cuses primarily on programmed learning, as well as 
on stimulus, response, and reinforcement. Through 
technological convergence, a learning environment 
can be created that promotes positive behavior by 
employing a variety of stimuli (Cherry, 2025). Fur-
thermore, cognitive theory supports understanding 
mental processes, their storage, and retrieval. This 
can be achieved by designing educational content 
that helps organize and retrieve knowledge, which 
can be achieved through technological convergence 
in digital learning environments (DiGiuseppe, 2016). 
Constructivist theory also focuses on effectively 
building knowledge and supporting collaborative 
learning through the integration of a variety of tech-
nologies to create a learner-centered environment 
(Cloke, 2024). All of these theories, and others, can 
build strategies for creating interactive content using 
a number of technologies that converge to increase 
learning effectiveness and focus on collaborative 
learning, in which students are more effective. Fur-
thermore, a variety of technological approaches are 
also created to accommodate students’ needs while 
adapting to their individual differences.

Massive Open Online Courses (MOOCs)

MOOCs are among the most widely used edu-
cational environments that aim to meet the needs of 
modern society, particularly within educational insti-
tutions. They contribute to creating an ideal learning 
environment accessible to a large number of learn-
ers. Furthermore, the diverse sources of knowledge 
within these platforms are often freely available to 
learners. This, in turn, has helped overcome many 
of the obstacles that prevent students from continu-
ing their education, especially those who cannot 
attend classes in educational institutions (Pam-
pouri at el., 2021), thus, MOOCs are very popular 
among learners (Anghel at el, 2025). Furthermore, 
the widespread open online courses (MOOCs) are 
now teacher-led, and many international universities 
have made them available to students from all over 
the world. This is due to the use of numerous digital 
services that facilitate access to knowledge without 
the constraints of time and space, as well as the cur-
rent generation’s high acceptance of various types of 
technology, which has become an integral part of dai-

ly life. Also, circumstances and crises may facilitate 
the acceptance of some changes that were previously 
difficult to accept. Indeed, the COVID-19 pandemic 
has contributed to a greater understanding and accep-
tance of distance learning, leading many universities 
to continue to employ distance learning even after the 
pandemic ends. Some universities have been found 
to award approximately 20% of their credit hours to 
online courses (Kumar et al., 2024). Moreover, many 
MOOCs have continued to gain traction because 
they do not require a university degree or other qual-
ification. Consequently, learners can enroll in these 
courses even if they lack the necessary qualifications. 
Many learners enrolled in these courses see them as 
an alternative to university programs (Hamori, 2023). 

There are several classifications of MOOCs 
in which were mentioned by Seidametova (2020):

1. cMOOC: This type is linked to a social 
constructivist pedagogical approach in which used 
blogs, wikis, and social media to search for knowl-
edge. This type is based on interactions between the 
teacher and the learner, or vice versa. Therefore, this 
type emphasizes interconnectedness by focusing on 
knowledge accumulation, creativity, and communi-
cation among participants.

2. xMOOC: In this type, massive open online 
courses are used as an extension of something else. 
This means the focus is on the behavioral approach 
to acquiring knowledge. This type includes lectures 
and short tests for mastery. Learners in this type are 
required to adhere to specific deadlines to complete 
assigned tasks. The focus is usually on repetition of 
knowledge.

3. Quasi MOOC: These MOOCs are devel-
oped by non-certified instructors. They are short in 
content and do not require a classroom structure. 
These courses are accessible to students from a vari-
ety of disciplines and age groups, and may be based 
on The two previous models (cMOOC and xMOOC) 
. Khan Academy or MIT OpenCourseWare is an ex-
ample of this type of course.

4. hMOOC: It is the hybrid MOOC or MOOC 
3.0, and this type is hybrid or flipped classes (blended 
learning), and can combine face-to-face and online 
learning.

5. SPOC (small private online course): This 
type of courses is an online course for a limited and 
select group of students, unlike courses where enroll-
ment is unlimited. This type of courses allows for a 
more interactive learning experience and allows for 
more direct communication between instructors and 
students.
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6. COOC (corporate open online course):This 
type of courses is typically found in companies that 
deliver training courses for their employees and cus-
tomers. This type is usually targeted at a specific au-
dience. Although this type of course is available to a 
specific audience, it is limited in scope to the com-
pany and aims to create a collaborative environment 
within a specific company.

7. BOOC (big open online course):This type 
of course is available to a larger number of partici-
pants, usually a maximum of 500, and offers bene-
fits similar to those of a massive open online course 
(MOOC) (Pilli & Admiraal, 2016).

8. aMOOC (adaptive massively open online 
course):This type uses adaptive learning technology 
to personalize the experience for each student. This 
means that the content is modified to meet individual 
needs; there is no single learning path, but rather a 
change based on needs.

9. bMOOC (blended massive open online 
course): This type combines face-to-face teaching 
and distance learning. It is characterized by its abil-
ity to promote student-centered learning, accommo-
date a variety of participant types, and foster human 
connections within the MOOC environment (Pham, 
2025). 

10. sMOOC (semi-massive open online 
course):This type of courses has a defined student 
capacity, and courses are designed to enhance stu-
dent participation and engagement. It also supports 
student-led initiatives and focuses on self-directed 
learning. Furthermore, these courses focus on achiev-
ing student goals and satisfaction (Conole, 2016). 

Technological diversity and Massive Open 
Online Courses (MOOCs) 

Technological diversity is a key element of 
MOOCs because it contributes to providing engaging 
learning environments that can be quickly accessed 
across multiple disciplines and from different sourc-
es without any restrictions preventing access. This 
technological diversity can be demonstrated through 
the use of artificial intelligence, mobile applications, 
and the inclusion of various multimedia tools such 
as videos and quizzes, not to mention the presence 
of technologies that support programmed learning 
and enhance student participation in education. This 
significant technological diversity has significantly 
contributed to the rise of MOOCs, and increased 
the popularity of this type of educational option and 
made it a suitable choice for many learners (Funieru 
& Lazaroiu, 2016; Littenberg & Slama, 2022). 

Furthermore, technological diversity can sup-

port MOOCs by employing artificial intelligence, 
data analysis, and feedback, which enhances person-
alized and adaptive learning. The addition of diverse 
content, engaging design, and the use of numerous 
animations, graphics, and video clips contribute to 
making learning more dynamic and engaging, while 
catering to all learners’ preferences. Moreover, tech-
nology in MOOCs has enabled the creation of global 
learning communities that foster a rich and multicul-
tural learning environment (Siegle et al, 2021 ; Sha-
rova et al., 2023 ; Guo, 2025). 

Technological diversity has emerged in a num-
ber of MOOCs such as Coursera and edX, offering a 
number of purposefully designed technical features 
and capabilities that provide a variety of options 
for learners. However, what should be sought is the 
integration of different technologies such as virtual 
reality, augmented reality, and artificial intelligence. 
This integration enables a rich learning environment 
that accommodates all learners, despite the many 
differences between them (Chen et al., 2020; Lam-
propoulos, 2025). This is further confirmed by the 
study conducted by El Kabtane et al., (2018), which 
proposed two MOOC courses. One of these courses 
utilized virtual gamification using augmented reality 
to ensure the manipulation of three-dimensional ob-
jects. The study confirmed that students in the group 
that used the virtual gamification integration demon-
strated a high level of understanding and participant 
satisfaction with the course. This is consistent with 
a study conducted by Nidhom et al. (2022), which 
discussed the integration of augmented reality into 
MOCCs and confirmed the effectiveness and effi-
ciency of augmented reality in MOCCs by 87.3% in 
usability testing. This, in turn, promotes the use of 
technological convergence to create a diverse learn-
ing environment.

Methodology

In this study was applied Mixed-method re-
search by utilizing both quantitative and qualitative 
research methods. In the beginning, quantitative re-
search (a questionnaire) was the appropriate method 
that was used to answer the research questions in 
order to give a broad view of the findings, and then 
went into detailed views of participants by qualitative 
research method (an interview) in order to get at a 
deeper understanding of the findings of study.

Study Group

The study included teachers working in 
MOOCs in Saudi Arabia, regardless of their years 
of experience, gender or specialization. It focused 
on teachers delivering courses on government and 
non-government MOOC platforms such as Madra-
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sati, Rawaq, Edraak, Coursera, and others. A total of 
138 qualified teachers working in MOOCs in Saudi 
Arabia participated in the study, comprising 57 male 
and 81 female teachers, using a quantitative approach 
(questionnaire). The study aimed to gain a deep un-
derstanding of the extent to which teachers in Saudi 
Arabia are able to utilize technological convergence 
in their MOOCs, and the challenges and obstacles 
that hinder their effective implementation.Therefore, 
there were 7 teachers (3 male and 4 female) partici-
pated in the qualitative approach (interviews). 

Questionnaire Design

The questionnaire was designed and adapted to 
the online survey by use of a survey website. After 
that, It was shared with participants. The question-
naire was broken down into three sections. The first 
section showed demographics (one item), about par-
ticipants’ years of teaching experience in MOOCs. 
There were three categories of experience: 5 years 
and less, 6 to 10 years, and more than 10 years.

The second section included ten items measur-

ing to what extent can teachers employ technological 
convergence in MOOCs used in Saudi Arabia. Re-
sponses were indicated on a five-point Likert scale, 
with corresponding to Never (1) and corresponding 
to Always (5). The third section, included ten items 
about the challenges and obstacles that may hinder 
teachers from employing technological convergence 
in MOOCs used in Saudi Arabia. Responses were 
indicated on a five-point Likert scale, with corre-
sponding to strongly disagree (1) and corresponding 
to strongly agree (5).

Interview Protocol

The interview was developed with five ques-
tions which intended to give an in-depth picture 
about teachers’ ability to employ technological con-
vergence in MOOCs used in Saudi Arabia (three 
questions). Also, there were two questions about the 
challenges and obstacles that hinder teachers from 
employing technological convergence in MOOCs 
used in Saudi Arabia. Table 1 illustrates a detailed 
explanation for the interview questions. 

Validity and Reliability

When designing the questionnaire and in-
terview questions, all criteria and guidelines were 
taken into account to ensure consistency and co-
herence, and ensure accurate results. For example, 
clear and simple words were used, avoiding any 
misinterpretation, and the focus was on presenting 
the idea or question directly without distracting the 
respondent. After the questionnaire and interview 
questions were completed, they were presented to 

a number of specialists in the field of educational 
technology and scientific research to verify content 
validity and apparent consistency. After obtaining 
feedback from the experts, the questionnaire items 
and interview questions were developed. A pilot 
study was then conducted to measure internal con-
sistency, and Cronbach’s alpha was used to measure 
the questionnaire’s internal consistency. The results 
in Table 2 demonstrate that the questionnaire has 
good reliability. 

Results

Participants’ years of teaching experience in 
MOOCs

Participants were asked to identify years of 
teaching experience in MOOCs. Table 3  shows the 
results.
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Results of Research Question 1: To what 
extent can teachers employ technological conver-

gence in MOOCs used in Saudi Arabia?
Results of questionnaire 

Results of Interviews

The interviews were carried out with 7 par-
ticipants. All interviewees, without exception, em-
phasized the role of technological convergence in 
MOOCs. They justified this by stating that the pres-
ence of multiple technologies allows for multiple 
learning options, which in turn accommodates in-
dividual differences among students. Furthermore, 
some interviewees stated that there is a positive 
impact on student achievement and increased learn-

ing effectiveness when technological convergence 
is employed in MOOCs. They stated that they ob-
served this with their own students.

Interviews revealed that they have some expe-
riences in employing technological convergence in 
MOOCs. Some interviewees stated that they typi-
cally use at least two types of technologies simul-
taneously. They stated that they focus their use of 
technological convergence on the basis of student 
preferences. They typically focus on technologies 
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that imitative real-world  and technologies where 
students can practice and apply their knowledge. 

Interviewees reported that they typically used 

at least two types of technologies convergence, and 
sometimes more. Importantly, interviewees men-
tioned some of the technologies they had previously 
used in MOOCs (See Table 5).

Results of Research Question 2: What are 
the challenges and obstacles that may hinder teach-
ers from employing technological convergence in 

MOOCs used in Saudi Arabia?

Results of questionnaire
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Results of Interviews
All interviewees involved in this study empha-

sized the important role of employing technological 
convergence in MOOCs. Without any exceptions, 
they emphasized that they will be keen to make 
greater efforts to employ technological conver-

gence in MOOCs in various forms, with a focus on 
technologies that enhance discussions, interaction 
with their peers and external communities. Inter-
viewees mentioned that there are some challenges 
that might hinder the use of technological conver-
gence in MOOCs (See Table 7). 

Results of Research Question 3: Are there 
statistically significant differences between the 
number of years in which teachers have worked in 
MOOCs and employing technological convergence 
in MOOCs?

Kruskal-Wallis H Test was used to test the 

significant differences between the experiences of 
teachers and employing technological convergence 
in MOOCs. The teachers’ experiences were clas-
sified into three categories (Group 1: 5 years and 
less,  Group2: 6 to 10 years, Group 3: more than 10 
years) (see Table 8).
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The results in table 8 show there were no sig-
nificant differences among the three independent 
groups (i.e. the experiences of teachers) and em-
ploying technological convergence in MOOCs. 

Discussion 

By reviewing the results of this study, in which 
138 teachers of both genders participated, who had 
different experiences in presenting some MOOC 
courses. As shown in Table 4, which reviews the 
study participants’ responses regarding the extent to 
which teachers can employ technological conver-
gence in MOOCs. The results show that 62.32% of 
participants typically used more than two types of 
technologies while teaching on MOOC platforms. 
Virtual reality was present in 50% of participants, 
who used VR applications in teaching. This demon-
strates the effective role of virtual reality in creating 
an effective, enjoyable, and engaging learning envi-
ronment, in addition to encouraging the creation of 
a number of innovative approaches (Winter et al., 
2021; Holopainen et al., 2023; Hong et al., 2025). 
Despite the importance of applying artificial intelli-
gence in education, it was only widely implemented 
by 23.92% of participants. This is likely due to the 
fact that AI applications require more time and skill 
to design an application that embraces the concept 
of AI. This is consistent with what one interviewee 
stated, who confirmed that although he had used 
some AI applications in teaching, there were some 
difficulties in employing them. Also, there are other 
drawbacks of AI related to cybersecurity and ethical 
issues, which require a balanced and comprehen-
sive approach to mitigate the risks of AI implemen-
tation (Kumar, 2025; Ricart, 2025). Furthermore, 
Wheeler (2025) pointed to a number of challenges 
in AI applications, such as the complexities in mul-
tinational organizations complying with certain AI 
governance laws, the difficulty in interpreting deci-
sion-making processes, and the shortage of talent in 
AI and machine learning.  All those may be some of 
the reasons why AI is not widely used in MOOCs.

43.48% of participants confirmed that they use 
technological convergence and typically use inter-
active technologies such as group webinars and per-
sonal blogs. On the other hand, augmented reality 
was one of the technological applications used by 
MOOC teachers. The results showed that 47.82% 
of participants commonly used AR in teaching on 
MOOC platforms. This may be due to the effective 
use of AR in education. Numerous previous studies 
have demonstrated the feasibility of augmented re-
ality as a human-computer interaction technology. 
Augmented reality has evolved in the current era 
due to improved computing power, transforming 
it from mere theoretical research to a more com-
prehensive, application-focused stage. That’s why 
augmented reality has been ranked as one of the top 
ten most promising technologies of the future by 
trusted organizations such as such as the American 
Times Weekly (Chen et al., 2019; Kim et. al, 2020; 
Fan & Arena, et. al, 2022). In addition, technologies 
focused on presentations or video conferences has 
emerged among the technologies commonly used 
by MOOC instructors during teaching. The results 
also showed that 41.3% of participants used more 
than one type of technique, one of which focused 
on real-world application and the use of simulation 
principles in science labs. Furthermore, the results 
show that teachers are able to leverage technolog-
ical convergence in MOOCs by employing a vari-
ety of strategies. The results showed that 45.65% 
of participants used techniques that promote web 
research as well as additionally enhancing students’ 
reading, while 38.4% used techniques that promote 
collaborative work and problem-solving.

By reviewing the interview results in Table 5, 
there is complete agreement with the results shown 
in Table 4. Interviewees had the ability and desire to 
employ technological convergence in the MOOCs. 
Interviewees mentioned seven technologies that 
they commonly use during teaching in MOOCs. 
These technologies are Some applications of artifi-
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cial intelligence, Virtual reality, Augmented reality, 
Group Webinars, 3D Printing, Video Clips, and On-
line Science Labs. 

Overall, the results show that MOOC teachers, 
regardless of their experiences, have the ability and 
desire to employ technological convergence in their 
teaching. Overall, the results revealed that teachers 
used a wide range of technologies in their teaching. 
Instructors emphasized that they did not use a single 
technology, but rather a combination of technolo-
gies. The results in table 8 showed there were no 
significant differences among the three indepen-
dent groups (i.e. the experiences of teachers) and 
employing technological convergence in MOOCs. 
This is confirmed by the fact that 47.82% of partic-
ipants confirmed that they did not prefer to rely on 
a single technology when teaching in the MOOC. 
This means that technological convergence will 
play a vital role in developing students’ 21st-cen-
tury skills. There will be a number of converging 
technologies that enhance collaboration and seam-
less communication between students and teachers, 
which in turn will create essential skills in the mod-
ern workforce who have the ability to think criti-
cally and deal with the vast amount of information 
available (Kalyani, 2024; Akinlar, 2025). 

The study discussed the challenges and ob-
stacles that prevented teachers from employing 
technological convergence in MOOCs. The results 
in Table 6 show that several obstacles and chal-
lenges impacted the implementation of technolog-
ical convergence in MOOCs. The largest of these 
challenges, at 47.83%of participants was the lack 
of technical infrastructure to enable technological 
convergence in education. This is consistent with 
the study conducted by Albishi et al., (2017), which 
confirmed that there are many challenges that pre-
vent the growth of the Internet of Things, such as 
providing energy using smart and reliable electron-
ic sensors in vertical technological infrastructures. 
Also, 52.18% of participants confirmed that inte-
grating multiple technologies may require the use of 
IT and operating systems, programming languages, 
and a comprehensive change in platform systems, 
which is difficult for companies to implement. This 
statement may prove what Madni &  Sievers (2014) 
indicated, that there are many internal concerns that 
every electronic system must address before inter-
acting with another system. These concerns typi-
cally involve adherence to standards , the selection 
of data processing procedures and algorithms, in 
addition to non-functional quality attributes such as 
reliability and privacy. Teachers’ lack of time and 
certain restrictions or regulations also emerged as 
obstacles that limited the implementation of tech-

nological convergence in MOOCs. Furthermore, 
58.8% of participants stated that the lack of rewards 
and incentives contributed to the lack of technologi-
cal convergence in MOOCs. This perhaps confirms 
the role of motivation and rewards, not necessarily 
financial, in improving employee productivity in 
organizations. Noorazem et al. mentioned “When 
employees are motivated to work at higher levels 
of productivity, the organization as a whole will run 
more efficiently and is more effective at reaching its 
goals” (2021, p. 40).

The interview results confirmed the existence 
of these challenges. Some interviewees mentioned 
that one of the obstacles preventing them from em-
ploying technological convergence in MOOCs is 
the large number of tasks that teachers must com-
plete within a specific timeframe. Consequently, it 
is difficult to think about excellence in light of this 
overwhelming number of tasks. Some interview-
ees also mentioned that some applications require 
knowledge of many instructional design principles, 
and many MOOC teachers may lack this expe-
rience. In an open digital world, our innovations 
must be inclusive, and technology, in general, has 
contributed to enhancing communication and pro-
viding opportunity for everyone (Gilbert, 2019). 

Limitations

The current study addressed a variety of tech-
nologies that can be employed in MOOC courses, 
such as virtual reality, augmented reality, artificial 
intelligence, 3D printing, and others. It may be im-
possible to address all of these technologies in a sin-
gle study. Although the study employed interviews 
as part of its research methodology in order to allow 
participants to explore a variety of other technolo-
gies, future studies would be better off focusing on 
educational strategies implemented by use these 
technologies such as collaborative learning, pro-
grammed learning  and practice during learning. 
It is also better to focus on a specific number of 
MOOC platforms instead of applying the study to 
all MOOC platforms so that we can reach results 
that can address any shortcomings in the platforms 
to which the study was applied.

Conclusion

Technological convergence significantly con-
tributes to the use of two or more technologies 
together, creating a more effective learning envi-
ronment. Previous studies have also noted student 
dropout rates from MOOC courses. Therefore, ef-
forts must be made to create an engaging and stim-
ulating learning environment for students. There are 
many challenges that may face education through 
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MOOCs, and although these platforms are acces-
sible to everyone, these challenges may require a 
thorough understanding of how to utilize these 
platforms to achieve the desired goals. This study 
discussed the extent to which teachers on MOOC 
platforms are able to leverage technological conver-
gence and identified the most significant challenges 
that prevent this. Although teachers appear to be 
positive about utilizing technological convergence 
while teaching on MOOC platforms, there are sev-
eral challenges that should be taken into account to 
maximize the benefits of using technological con-
vergence. 

Future studies should examine the inclusive 
design of MOOC courses. MOOC course design-
ers should work to apply inclusive design standards 
that take into account cultural differences among 
students. MOOC courses should be accessible to 
all, meaning that all students should be able to find 
their interests and preferences when enrolling in 
courses offered by MOOC platforms. 
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