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1. INTRODUCTION

Students' ability to take subjective initiative is coordinated by the traditional teaching method, which
places teachers in a position of power and places students in a passive acceptance condition. Students in computer
skills class often learn the material through a combination of lecture notes, hands-on experience with a computer in
a lab, and conversation with the instructor. The term “information, communication, and technology (ICT)
integration in education" describes the use of computer-based communication that is woven into the fabric of the
typical classroom experience. While students are in a passive acceptance condition as a result of the traditional
teaching style, teachers occupy a dominant position in the classroom thus limiting the students' ability to exercise
their subjective initiative. In the computer skills classroom, lecturers focus on imparting knowledge and abilities in
practicing the basic skills of the course, while students learn mostly through lecturer notes, using a computer in the
lab, and discussion with the lecturer about the main subject ideas.

Blended learning, often called hybrid learning, is a teaching method that combines face-to-face
classroom instruction with online learning materials and social networking. Multiple settings, including the
classroom, can benefit from blended learning. When using a blended approach to education, students can
learn at their own pace. The course is designed so that students can go at their own pace, referring back to
concepts and materials as they see fit. With the help of a learning management system, students may easily
review previously covered topics and work at their own pace through course requirements.

The use of computer-based communication that is integrated into the regular educational process in
the classroom is referred to as ICT integration in education [1]. Teachers are considered as the essential
players in implementing ICT in their regular classroom settings and training pupils for the contemporary
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digital environment. This is a result of ICT's ability to provide an active and dynamic teaching-learning
environment. ICT in education has significantly changed how learning and teaching are done [2]. In addition,
technology has increased access to educational resources and opened up new avenues for learning outside of
what was previously impossible.

The high-end educational institutions especially universities are paying their major focus on
developing unparalleled technology infrastructures in their both physical and online setups. Their goal is to
adopt and devise most effective e-learning models which could be used to offer advance and useful courses to
students. These blended learning strategies are of no use without training students about the use of technology
and how to access those knowledge sources to get more insights about any course [3]. One of the most recent
advancements in educational technology is the distance learning system, which allows students who are not
been able to attend traditional classes to receive the same credentials as those attending regular lectures.

Distance learning is form of E-learning teaching method which is now adopted to overcome challenges
faced by traditional methods of teaching. Remotely, this is accomplished by implementing a formal educational
program that consists of a variety of courses designed to meet predetermined goals [4]. In distance learning, the
organization itself, as well as media and technological interactions like email emphasize on using interactive
platforms of communication between learners and instructors [5]. Distance learning focuses on technology
supported learning by delivering training using computers. This can be accomplished either online, offline or
both depending on the available resources [6]. This new mode of pedagogies is a digital revolution adopted by
higher education to offer digital mode of delivering creative knowledge [6].

Blended learning is a brand-new approach to education that combines face-to-face teaching methods
with the online and technical platforms having various pros and cons. By combining the best learning
opportunities between these two approaches to suit the needs of learners and the desired outcome to be
attained by the end of the semester, the term "Blended" was created. There is need to access and understand
various challenges associated with distance and blended learning. These factors include financial state of
learners, availability of technical resources, teachers’ willingness to adopt blended learning approaches and
other student barriers [7]. Teaching, knowledge transmission, and lesson planning consider the technical and
intellectual abilities of students.

- Elements of a blended learning model

A model can be a description of a phenomenon or system that takes into account it’s known or
inferred attributes and is employed to learn more about its features (Figure 1). Therefore, a blended learning
model is required which helps us to consider various factors, their assessment and co-relations of various
elements that would produce an instructional sound learning environment [8], [9]. The learning methods
component: assesses the learning environment (face-to-face/online). E-contents component: used to
determine the most appropriate media to deliver the content to the students. These components are used to
determine the most suitable instructional strategies that support the learning objectives.

Three independent factors: online learning, computer-based learning, and face to face learning)
make up the model of blended learning. The research also analyzed the main important factors that affect the
results of the study, these factors include (gender, college of student, GPA and type of electronic platform
used in blended learning). All these factors have been analyzed deeply to show up their effect on success of
blended learning approach as a good and new way of teaching.

Blended Learning

Internet Based Learning —

E-content
\ Learning / ; —

/Computer Based|

[ Face-to-Face - _ Learning

. Learning

| Online Learning |

Figure 1. Blended learning model components

- The research's objective

First and foremost, the blended learning development model aids students in improving their
learning outcomes by adjusting to their individual learning preferences and styles. It gives instructors and
students a practical, satisfying opportunity to pursue independent study. Also, by integrating the ideal
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features of traditional and online learning, it increases the flexibility of scheduling for students [10], [11].
Students can participate in an interactive learning environment in (face-to-face) classes. While the online
component gives students access to high-quality multimedia information whenever and wherever they have
internet access. Finally, it uses a variety of learning techniques to get around learning issues that need to be
resolved. In this study we suggested a new model in blended learning based in the past studies that have been
done before and added in literature review section, and then in methodology part we made a descriptive and
inferential analysis for the collected data. And finally, the conclusion is done regarding the results extracted
from the analyzed data.

2. LITRETURE REVIEW

The students of this generation are digitally literate. They are more connected to digital world as
compared to physical one. They find online sources credible and feasible to study from. The advancements in
technology have matured virtual communications. Cognitive and reflective approach of learning will upgrade
student’s critical thinking. According to Singh et al. [11], there is need to assess basic thinking as well as
cognitive skills of students to devise an unbiased and balanced assessment environment. In an inclusive
education course related research based activity [12], students perceive that blended learning pave ways for
extended and modern learning sources. Variety of learning models expand knowledge horizons thus adopting
an independent approach. However, the internet accessibility issues hinder the virtual learning to some extent
[13]. The amalgamation of socialization techniques used in physical classes and the digital advancements
used for virtual learning have proved to be efficient and cost effective in this digital era. The swot analysis
was performed in a study [14] to analyse the possible strengths, weaknesses, opportunities and threats of
shifting to online resources and using blended learning approaches. Self-accountability and autonomy are
found to be greatest strengths which are inculcated in a learner as a result of virtual learning. Learners are
responsible for their own actions which makes them progressive and generate healthy competition. Lack of
resources is a weakness which definitely hinders the learning opportunities which can be achieved through
face-to-face interaction and using shared laboratories for practical works [15].

There are many opportunities in technological world which would enhance student’s cognitive
abilities and synergy [16]. Six factors were considered in a literature identifying the willingness and readiness
of instructors towards blended learning who are currently teaching face-to face. These factors include
technology, online interaction, learning interaction, classroom learning, study management and online
learning. The final results revealed that all of these factors are correlated and in-service teachers are willing
to adopt this approach regardless of their gender and even if they have very basic knowledge of blended
learning approaches [17]. It has been found that interactive language skills are greatly facilitated by
integrating online and traditional methods of learning [18], [19]. COVID-19 has paved ways for blended
learning specifically in medical field where different models of online learning were assessed and adopted
according to the need of institution [20]-[22].

Accorriding to Braiki et al. [23], the major ICT issues in the education area are inadequate
knowledge and practice of ICT in education, lack of reliablity to use the computer in the classroom and lack
of practical skills make ICT difficult to use in education. Many universities seek solutions to support teaching
and learning activities in preparation for new normal activities after the COVID-19, especially in higher
education [24], the implication of this study will be used to consider top-level adminstration in a university
that conducts full online/distance learning. Implementation of massive open online course (MOOQOC) in
several countries can be considered. Sustainble education can be delivered in a developing country like
Bangladesh by ensuring these facilities [25]. According to Izkair and Lakulu [26] discovered that only five
factors are influencing intention to use mobile learning in higher education institutions (HEI), the factors are
“facilitating conditions”, “performance expectancy”, “effort expectancy”, “social influence”, and
“satisfaction”. According to Mahareek et al. [27], students in higher education institutions can study more
effectively by combining machine learning algorithms with educational data. Higher education is one of the
industries that has been most impacted by the usage of information technology (IT), and as a result, top
management at these institutions is particularly concerned with the return on investment from IT, which
highlights the significance of IT governance [28]. The importance of attitude, motivation, and conduct in the
context of students' roles and the efficient and effective use of e-learning is highlighted in [29]. According to
Amenduni et al. [22], MOOCs are cutting-edge educational breakthroughs that use machine learning
algorithms to customise learning materials for students from diverse backgrounds.

3. METHODOLOGY AND MATERIALS
An electronic platform is designed to achieve effective and independent learning. This platform
combines lecture notes, demonstration videos, online exercise. A communication module is also part of this
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design which allows and learners and teachers to interact with each other. As depicted in Figure 2; before class
active learning, preparation, and face-to-face learning in class were the basic components of blended learning.
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Figure 2. Blended learning workflow

3.1. Student satisfaction

We developed a questionnaire to obtain students’ feedback on the teaching satisfaction from the
students in computer skills course. There were five items in the questionnaire and its design focused on five
key areas; overall student satisfaction, content rationalism, information accessibility, lecturer evaluations, and
results that met expectations. Students might rate their responses using the following five-point scale;
(extremely disagree), (disagree), (neutral), (agree) and (extremely agree). Students’ responses were collected
anonymously and the results were analyzed to determine the students’ feedback about blended learning
method.

3.2. Research questions
Some of the questions that we have included this study are:
RQ1: after studying one or more courses on the blended education system, does teacher has the greatest role
in the success of this system in teaching?
RQ2: what are the main obstacles and challenges faced by students in the implementation of blended learning
system in teaching process?
RQ3: | prefer blended education because it combines traditional and electronic education?
RQ4: your score is higher in the (online/blended/face-to-face) courses?

3.3. Results

To collect the answers to the study's research questions, a cross-sectional survey was used. The
study survey was efficiently filled out by 177 students from various academic departments and colleges at the
Hashemite University in Jordan. Answers and feedback of the participants were gathered via an online survey
(MS forms).

3.4. Study sample

Table 1 illustrates the frequency distribution of the students participated in the study. The results
reveal that 40.4% students from Humanitarian colleges and 59.6% students were from scientific colleges with
mean 1.596 and standard deviation (S.D) 0.492. Table 2 illustrates the frequency distribution of the gender
participated in the study. The results reveal that 69% female and 31% male with mean 1.31 and S.D 0.464
participated in the study.

As seen in (Figure 3), Microsoft teams tend to dominate the application SW utilized in blended
learning. The graph reveals that in blended learning; 159 participants utilized MS Team, 3 used recorded
lectures (videos), 2 used Facebook, and 7 used Zoom. Table 3 shows the frequency distribution of problems
occurred during blended learning. The results show that 27.5% of students suffer from conflicted blended
lectures times while they were at the university. 28.2% participants faced difficulty in delivering the
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information appropriately by academic staff remotely, 23.4% participants didn’t face any problem, 5.8%
participants didn’t have computer or smart phone and 20.5% participants faced low internet speed in blended
learning with average 2.69 and S.D 1.456.

Table 1. Descriptive analysis of demographic characteristics Table 2. Descriptive analysis of gender
(N=171) (N=171)
Variable f % Cumulative % Characteristic f % Cumulative %
Humanitarian colleges 69 40.4 40.4 Female 118 69.0 69.0
Scientific colleges 102 59.6 100.0 Male 53 31.0 100.0
Total 171 100.0 Total 171 100.0

application SW used in blended learning

200

1350
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Frequency

a0

|

T T T T
WS teams Recorded lectures Facebook Zoom
(videos)

application SW used in blended learning

Figure 3. Bar chart of application SW used in blended learning

Table 3. Descriptive analysis of problems occurred during blended learning (N=171)

Problem f % Cumulative %
Conflict blended lectures times while you are 47 275 275
at the University
Difficulty in delivering the information 39 22.8 50.3
appropriately by academic staff remotely
No problems in blended learning 40 234 73.7
Don’t have computer or smart phone 10 5.8 79.5
Low internet speed 35 20.5 100.0
Total 171 100.0

Table 4 shows the frequency distribution of academic achievement in different courses. The results
show that 41.5% participants gained knowledge from physical courses as compared to blended courses and
online courses, 43.3% participants gained knowledge in blended courses as compared to face-to-face courses
and online courses while, 15.2% participants gained knowledge in online courses as compared to blended
face-to-face courses and blended courses with average 1.73 and SD (0.71). Moreover, the results show that
36.8% participants got higher during face-to-face courses, 38.6% participants gained higher score in blended
courses and 24.6% participants gained higher score in online courses with average 1.87 and SD (0.776).
Furthermore, the results revealed that 64.3% participants select that face-to-face course communication is
easier as compared to blended courses and online courses meanwhile 21.6% participants select that blended
courses communication is easier as compared to online courses and face-to-face courses while 14%
participants believe that online courses communication is easier as compared to face-to-face courses and
blended course 49 with average 1.87 and SD (0.79).
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Table 4. Descriptive analysis of different courses (N=171)

f % Cumulative %
Academic achievement
Face-to-face courses 71 415 415
Blended courses 74 43.3 84.8
Online courses 26 15.2 100.0
Higher scores in different courses
Face-to-face courses 63 36.8 36.8
Blended courses 66 38.6 75.4
Online courses 42 24.6 100.0
Communication with the course instructor is easier in the courses
Face-to-face courses 110 64.3 64.3
Blended courses 37 21.6 86.0
Online courses 24 14.0 100.0

According to Table 5 which shows there is no statistically significant difference between gender as
determined by blended learning system (t=-1.513, p= 0.132), male group respond (M=14.151, SD=1.965)
high on blended learning system as compared to female group (M=13.619, SD=2.195). However, there is a
statistically significant difference between gender as determined by other learning system (t=-2.053,
p= 0.042), male group respond (M=5.509, SD=1.804) high on other learning system as compared to female
group (M=4.932, SD=1.652).

Table 5. Gender difference between blended and other learning systems
Gender

95% confident limits

Variables Male Female t Sig. LL UL
M M
(SD) (SD)

Blended learning  14.151 13.619  -1.513 0.132 -1.227 1.620
system (1.965)  (2.195)

Other learning 5.509 4.932 -2.053 0.042 -1.1323 -0.022
system (1.804)  (1.652)

According to (Table 6) which shows that there is no statistically significant difference between
college groups as determined by blended learning system (t= -0.661, p= 0.509), participant form
Humanitarian college respond (M=13.652, SD=2.188) approximately equal to participants from scientific
college group (M=13.872, SD=2.104. However, there is no statistically significant difference between
college groups as determined by other learning system (t=-1.705, p= 0.090), participant form Humanitarian
college respond (M=4.841, SD=1.677) approximately equal to participants from scientific college group
(M=5.294, SD=1.727).

Table 6. College difference between blended and other learning systems

Colleges
95% confident limits
Learning system Humanitarian colleges  Scientific colleges t Sig. LL UL
M M
(SD) (SD)

Blended learning 13.652 13.872 -0.661  0.509 -0.878 0.437
system (2.188) (2.104)

Other learning 4.841 5.294 -1.705  0.090 -979 0.072
system (1.677) (1.727)

4. CONCLUSION

The study aimed to measure the effectiveness of blended learning based on features for blended
courses, face to face and online learning. The study was conducted on N=171 students from Humanitarian
and Scientific group of colleges. The results showed that 27.5% of students suffer from conflicted blended
lecture times while they were at the university. The academic achievement showed in different courses that
43.3% participants gained knowledge in blended courses as compared to face-to-face courses and online.

According to the score in different courses, it is concluded that 38.6% participants gained higher
score in blended courses as compared to online courses and face-to-face learning. It is also revealed that
64.3% participants’ select in face-to-face course communication is easier as compared to blended courses and
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online courses. However, 72.5% preferred theoretical courses as compared to practical courses and lab
courses on blended system and 38% participants revealed that they got more time for study in blended
learning system which increased the time for study.

It is also concluded that there is no statistically significant difference between gender groups as
determined by blended learning system. Meanwhile, there is a statistically significant difference between
gender groups as determined by other learning system. Moreover, there is no statistically significant
difference between college groups as determined by blended learning system. Furthermore, there is no
statistically significant difference between college groups as determined by other learning system.

REFERENCES

[1] K. Ratheeswari, "Information Communication Technology in Education,” J. Appl. Adv. Res., pp. S45-S47, May 2018, doi:
10.21839/jaar.2018.v3is1.169.

[2] A. Obeidat, R. Obeidat, and M. Al-Shalabi, "The Effectiveness of Adopting e-Learning during COVID-19 at Hashemite
University," Int. J. Adv. Comput. Sci. Appl., vol. 11, no. 12, 2020, doi: 10.14569/ijacsa.2020.0111212.

[31 R. Resien, H. Sitompul, and J. Situmorang, "The Effect of Blended Learning Strategy and Creative Thinking of Students on the
Results of Learning Information and Communication Technology by Controlling Initial Knowledge," Bp. Int. Res. Crit. Linguist.
Educ. BirLE J., vol. 3, no. 2, pp. 879-893, May 2020, doi: 10.33258/birle.v3i2.997.

[4] A. Obeidat and M. Al-shalabi, "An Efficient Approach towards Network Routing using Genetic Algorithm," Int. J. Comput.
Commun. Ampmathsemicolon CONTROL, vol. 17, no. 5, Sep. 2022, doi: 10.15837/ijccc.2022.5.4815.

[5] A. Bozkurt, "From Distance Education to Open and Distance Learning," in Handbook of Research on Learning in the Age of
Transhumanism, IGI Global, 2019, pp. 252-273. doi: 10.4018/978-1-5225-8431-5.ch016.

[6] M. Al-Balas et al., "Distance learning in clinical medical education amid COVID-19 pandemic in Jordan: current situation,
challenges, and perspectives," BMC Med. Educ., vol. 20, no. 1, Oct. 2020, doi: 10.1186/s12909-020-02257-4.

[71  A. Calderén, D. Scanlon, A. MacPhail, and B. Moody, "An integrated blended learning approach for physical education teacher
education programmes: teacher educators’ and pre-service teachers’ experiences," Phys. Educ. Sport Pedagogy, vol. 26, no. 6, pp.
562-577, Sep. 2020, doi: 10.1080/17408989.2020.1823961.

[8] M. K. Khalil, E. M. A. Meguid, and I. A. Elkhider, "Teaching of anatomical sciences: A blended learning approach,” Clin. Anat.,
vol. 31, no. 3, pp. 323-329, Feb. 2018, doi: 10.1002/ca.23052.

[9] A. Obeidat and R. Yagbeh, "Smart Approach for Botnet Detection Based on Network Traffic Analysis," J. Electr. Comput. Eng.,
vol. 2022, pp. 1-10, Dec. 2022, doi: 10.1155/2022/3073932.

[10] M. Pérez-Sanagustin, R. Pérez-Alvarez, J. Maldonado-Mahauad, E. Villalobos, and C. Sanza, "Designing a Moodle Plugin for
Promoting Learners’ Self-regulated Learning in Blended Learning," in Lecture Notes in Computer Science, Springer International
Publishing, 2022, pp. 324-339. doi: 10.1007/978-3-031-16290-9_24.

[11] J. Singh, K. Steele, and L. Singh, "Combining the Best of Online and Face-to-Face Learning: Hybrid and Blended Learning
Approach for COVID-19, Post Vaccine, &amp$\mathsemicolon$ Post-Pandemic World’, J. Educ. Technol. Syst., vol. 50, no. 2,
pp. 140-171, Oct. 2021, doi: 10.1177/00472395211047865.

[12] Y. Blieck, K. Kauwenberghs, C. Zhu, K. Struyven, B. Pynoo, and K. DePryck, "Investigating the relationship between success
factors and student participation in online and blended learning in adult education," J. Comput. Assist. Learn., vol. 35, no. 4, pp.
476-490, Feb. 2019, doi: 10.1111/jcal.12351.

[13] R. Saboowala and P. Manghirmalani-Mishra, "Readiness of in-service Teachers Towards Blended Learning Approach as a
Learning Pedagogy Post COVID-19 Era," Aug. 2020, doi: 10.21203/rs.3.rs-54898/v1.

[14] T. I. Oweis, "Effects of Using a Blended Learning Method on Students’ Achievement and Motivation to Learn English in Jordan:
A Pilot Case Study," Educ. Res. Int., vol. 2018, pp. 1-7, Nov. 2018, doi: 10.1155/2018/7425924.

[15] X. Sun, X. Huang, H. Yu, and X. Liu, "Construction of Mathematics Teaching Environment Based on Big Data on the Wisdom
Cloud Platform of Higher Vocational Education,” J. Electr. Comput. Eng., vol. 2022, pp. 1-11, Jun. 2022, doi:
10.1155/2022/4348613.

[16] C. Saxena, H. Baber, and P. Kumar, "Examining the Moderating Effect of Perceived Benefits of Maintaining Social Distance on
E-learning Quality During COVID-19 Pandemic," J. Educ. Technol. Syst., vol. 49, no. 4, pp. 532-554, Dec. 2020, doi:
10.1177/0047239520977798.

[17] M. Kebritchi, A. Lipschuetz, and L. Santiague, “Issues and Challenges for Teaching Successful Online Courses in Higher
Education," J. Educ. Technol. Syst., vol. 46, no. 1, pp. 4-29, Aug. 2017, doi: 10.1177/0047239516661713.

[18] L. Chen, M. Wu, L. Pan, and R. Zheng, "Grade Prediction in Blended Learning Using Multisource Data," Sci. Program., vol.
2021, pp. 1-15, Sep. 2021, doi: 10.1155/2021/4513610.

[19] C. Dziuban, C. R. Graham, P. D. Moskal, A. Norberg, and N. Sicilia, "Blended learning: the new normal and emerging
technologies,” Int. J. Educ. Technol. High. Educ., vol. 15, no. 1, Feb. 2018, doi: 10.1186/s41239-017-0087-5.

[20] B. Giizer and H. Caner, "The Past, Present and Future of Blended Learning: An in Depth Analysis of Literature," Procedia-Soc.
Behav. Sci., vol. 116, pp. 4596-4603, Feb. 2014, doi: 10.1016/j.sbspro.2014.01.992.

[21] N. Sansone, D. Cesareni, |. Bortolotti, and K. F. McLay, "The Designing and Re-Designing of a Blended University Course
Based on the Trialogical Learning Approach,"” Educ. Sci., vol. 11, no. 10, p. 591, Sep. 2021, doi: 10.3390/educsci11100591.

[22] F. Amenduni, S. Annese, V. Candido, K. McLay, and M. B. Ligorio, "Blending Academic and Professional Learning in a
University Course for Future E-learning Specialists: The Perspective of Company Tutors," Educ. Sci., vol. 11, no. 8, p. 415, Aug.
2021, doi: 10.3390/educsci11080415.

[23] B. A.Braiki, S. Harous, N. Zaki, and F. Alnajjar, "Artificial intelligence in education and assessment methods," Bull. Electr. Eng.
Inform., vol. 9, no. 5, pp. 1998-2007, Oct. 2020, doi: 10.11591/eei.v9i5.1984.

[24] S. Sunardi, A. Ramadhan, E. Abdurachman, A. Trisetyarso, and M. Zarlis, "Acceptance of augmented reality in video conference
based learning during COVID-19 pandemic in higher education," Bull. Electr. Eng. Inform., vol. 11, no. 6, pp. 3598-3608, Dec.
2022, doi: 10.11591/eei.v11i6.4035.

[25] M. Marufuzzaman, D. Gomes, A. A. A. Rupai, and L. M. Sidek, "Discovering rules for nursery students using apriori algorithm,"
Bull. Electr. Eng. Inform., vol. 9, no. 1, pp. 298-303, Feb. 2020, doi: 10.11591/eei.v9i1.1665.

[26] A. S. Izkair and M. M. Lakulu, "Experience moderator effect on the variables that influence intention to use mobile learning,"
Bull. Electr. Eng. Inform., vol. 10, no. 5, pp. 2875-2883, Oct. 2021, doi: 10.11591/eei.v10i5.3109.

Implementation of blended learning approach in teaching introductory computer science ... (Alaa Obeidat)



2520 O ISSN: 2302-9285

[27] E. A. Mahareek, A. S. Desuky, and H. A. El-Zhni, "Simulated annealing for SVM parameters optimization in student’s
performance prediction,” Bull. Electr. Eng. Inform., vol. 10, no. 3, pp. 1211-1219, Jun. 2021, doi: 10.11591/eei.v10i3.2855.

[28] B. A. Ajayi and H. Hussin, "Conceptualizing Information Technology Governance Model for Higher Education: An Absorptive
Capacity Approach," Bull. Electr. Eng. Inform., vol. 7, no. 1, pp. 117-124, Mar. 2018, doi: 10.11591/eei.v7i1.898.

[29] Z. Denan, Z. A. Munir, R. A. Razak, K. Kamaruddin, and V. P. K. Sundram, "Adoption of technology on E-learning
effectiveness,” Bull. Electr. Eng. Inform., vol. 9, no. 3, pp. 1121-1126, Jun. 2020, doi: 10.11591/eei.v9i3.1717.

BIOGRAPHIES OF AUTHORS

Alaa Obeidat © F:d B8 © received the computer science degree from Yarmouk university
in 2000. He received the Master degree in computer science in 2004. Currently He is
Researcher at the Hashemite university, Jordan. He can be contacted at email:
alaaf@hu.edu.jo.

Rola Yagbeh g 12 is a researcher from Jordan University of Science and
Technology, Irbid, Jordan. Received bachelor degree in nursing in 2008. She can be
contacted at email: rolayagbeh@outlook.com.

Bulletin of Electr Eng & Inf, Vol. 12, No. 4, August 2023: 2513-2520


mailto:alaaf@hu.edu.jo
https://orcid.org/0000-0002-4958-8402
https://scholar.google.com/citations?user=poUsYU0AAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57209503331
https://www.webofscience.com/wos/author/record/GPX-3402-2022
https://orcid.org/0000-0003-4170-666X
https://scholar.google.com/citations?user=NlU8uz8AAAAJ&hl=en
https://www.scopus.com/results/authorNamesList.uri?sort=count-f&src=al&sid=b874a2f615ab7cd009a586adb13223cf&sot=al&sdt=al&sl=40&s=AUTHLASTNAME%28yaqbeh%29+AND+AUTHFIRST%28rola%29&st1=yaqbeh&st2=rola&orcidId=&selectionPageSearch=anl&reselectAuthor=false&activeFlag=true&showDocument=false&resultsPerPage=20&offset=1&jtp=false&currentPage=1&previousSelectionCount=0&tooManySelections=false&previousResultCount=0&authSubject=LFSC&authSubject=HLSC&authSubject=PHSC&authSubject=SOSC&exactAuthorSearch=false&showFullList=false&authorPreferredName=&origin=searchauthorfreelookup&affiliationId=&txGid=4289f02a3dda4e49f2d86fc4f5427ead
https://www.webofscience.com/wos/author/record/HNQ-4330-2023

