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Artificial intelligence (Al) has revolutionized various fields, including
research and higher education. Thanks to its innovative applications, it has
changed traditional teaching methods. This article aims to explore the impact
of Al on these domains in Moroccan universities, focusing on its
transformative influence, benefits, challenges, and future prospects. By

analyzing current literature, case studies, and expert opinions, we elucidate

how Al has enhanced research methodologies, empowered educators and
Keywords: students, and fostered innovation in academia. In addition, we discuss ethical
considerations and potential concerns associated with the increasing
integration of Al. Finally, we highlight the future prospects and
opportunities offered by Al for research and higher education in Morocco.
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1. INTRODUCTION

The emergence of artificial intelligence has triggered a veritable revolution in all areas of society [1].
From medicine [2] to industry [3], from finance [4] to agriculture [5], and from education [6] to scientific
research [7], Al has profoundly transformed the way we approach the problems and challenges of the modern
world. Remarkable progress in machine learning and natural language comprehension has elevated artificial
intelligence (Al) to a pivotal role in facilitating decision-making, automating tasks, and optimizing operational
processes.

In the academic world, Al has become ubiquitous at all levels [8], from primary to higher education
[9], in all disciplines including health sciences, language teaching, mathematics education, engineering,
translation teaching, mobile learning and nursing pain education. Using Morocco as a case study, traditional
education and research systems have shortcomings that limit the full realisation of the country's academic and
scientific potential. Thus, the integration of Al in education and research could catalyse significant advances
in terms of efficiency, personalisation of learning and development of new research perspectives [10]. In this
context, this article aims to discuss the impacts of using Al in higher education and scientific research. We
examine how Al is being used to improve pedagogical methods, adapt to students' needs, and create new
learning opportunities. We also discuss the challenges as well as the prospects and opportunities offered by
Al for research and higher education. After this introduction, the rest of the paper is structured as follows:
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section 2 presents the literature review. Section 3 describes the research methodology. The results and
discussion are presented in section 4. Finally, section 5 concludes the manuscript.

2. LITERATURE REVIEW

Over the past 5 years, the use of Al in higher education has grown rapidly [11]. Against this
backdrop, several and various research studies [12] have been carried out to investigate the benefits and
shortcomings of Al for higher education and research. Some researchers have carried out systematic reviews
in specific specialties. In relation to the health sciences, Schwartz et al. [13] investigated the use of Al in
medical education by examining machine learning best practices for assessing surgical expertise in virtual
reality simulation. Mustapha [14] have studied the impact of Al on the teaching process in translation
engineering. Shukla et al. [15] have carried out a bibliometric analysis of 30 years' use of Al in engineering.
Hwang et al. [16] have conducted a study on the hot topics of Al research in mobile learning. Liang et al.
[17] have carried out a bibliographical analysis and systematic review of the roles and research areas of Al in
language teaching. Hwang et al. [18] have specifically analyzed the roles and trends of Al research in
mathematics education. Harmon et al. [19] conducted an in-depth study on the use of Al and virtual reality in
nursing education.

In addition, the results of the recent study [20] on the use of Al in higher education from 2016 to
2022 showed "that in 2021 and 2022, the number of publications in the field of Al in education increased by
almost two to three times compared with previous years”. While the study [21] revealed an evolution of
Al in higher education based on an analysis of scientific production indexed in the Scopus and Web of
Science bibliographic databases, and which deals with the use of Al in higher education. On the other hand,
Richter et al. [22] have focused on applications of Al in higher education to reveal four main uses: i)
profiling and predicting academic success [23]; ii) assessment [24], [25]; iii) adaptive systems and
personalization; and iv) intelligent tutoring systems [26].

3. RESEARCH METHOD

To investigate the impact of Al on research and higher education in Morocco, we employed a
mixed-methods approach, comprising both surveys and data analysis to holistically capture the impact of Al
on higher education and research in Morocco. This methodology was designed to gather insights from
educators and students across various universities in Morocco. This section presents the survey design, data
collection and data analysis method.

3.1. Survey design
3.1.1. Teacher survey

We administered a structured questionnaire to university teachers across different universities in
Morocco. The survey instrument was designed to elicit responses regarding their experiences, perceptions,
and observations regarding the integration of Al in teaching, research, and administrative processes within
the higher education sector. The survey also probed for insights into challenges and opportunities stemming
from Al adoption.

3.1.2. Student survey

A separate survey was conducted among students from different universities of Morocco. This
survey focused on students' perspectives on how Al technologies have influenced their learning experiences,
including any perceived benefits or challenges. Additionally, we sought feedback on their interactions with
Al-driven educational tools and platforms.

3.2. Data collection
The surveys were distributed electronically to the selected participants. The various universities in
Morocco were targeted. Respondents were given ample time to complete the questionnaires.

3.3. Data analysis

Collected data were analyzed using statistical software to derive quantitative insights from the
surveys. Descriptive statistics, including frequency distributions and averages, were calculated to summarize
the responses. Additionally, qualitative responses were subjected to thematic analysis to identify common
themes and patterns in university teachers' and students' open-ended comments.
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4.  FINDINGS AND DISCUSSION
4.1. Teacher survey

In this study, 52% of respondent teachers are female, while 47.7% are male. Figure 1 illustrates the
number of participant. More than 38% of teachers are a little familiar with Al tools. Indeed 29% are
moderately familiar with Al and 10% are not at all familiar with Al tools. Figure 2 provides a visual
representation of these results.

® Male ® Notatall familiar
® Female @® A little fanuhiar
® Moderately familiar
@® Very familiar
Figure 1. Number of participant teachers Figure 2. How familiar are teachers with Al tools

As shown in Figure 3, Al is used in a few courses in 53% of institutions. However, Al is not used at
all in 35% of educational institutions. More than 67% of teachers have used Al-based tools in their teaching
or research. However, as depicted in Figure 4, 33% of the respondents have never used Al-based tools in
their teaching or research. Teachers already used an Al tools in teaching and research. Figure 5 lists examples
of these uses. Like, to provide translations and check language, detect plagiarism or fraud and create or adapt
teaching materials (e.g., lesson plans, course notes, exam questions, scenarios, and video clips).

@® Notatall ®yes
@® In some courses ®No
@ In most courses
® Inall courses
Figure 3. Use of Al in educational institutions Figure 4. Use of Al-based tools in teaching
MY BN W Idon’t know
40
2 Use of

Al tool

0 - - - -

No. of answers

equest £ Create a
improvements z abstracts
andcheck %o text structure

language i3 enrich content ;

a analysis Provis
inExcel translations

te oradapt ¥ Writing Preparing
teaching situation work

Corect Obtain Provide Detecting 33
i complex additional automated plagiarism
i exercisesand ii information feedback tomy § andfraud 3 materials (e & scenarios § instructions presentation
i assessments about my learners. £ lesson plans,
i (e written 10AMers (62, Hurueruessassansinns i course notes,
i productions, prediction of Zexam questions,
i elaborate success or i case studies.
i problem failure) £ video clips)
i solving)

of articles on
aspecific
topic

research
projects

Figure 5. Use of an Al tool

70% of teachers are able to use a computer or mobile device (cell phone, tablet) independently.
They can also learn to use new Al tools relatively easily. Figure 6 shows a graphical representation of Al
literacy in learning. If offered, teachers will use an Al tool mainly to create or adapt teaching materials (e.g.
lesson plans, course notes, exam questions, case studies, video clips), then to detect plagiarism or cheating
and to detect Al-generated texts with generative tools. Figure 7 shows the interest in using Al in education.

J Edu & Learn, Vol. 18, No. 4, November 2024: 1292-1300



J Edu & Learn ISSN: 2089-9823 O 1295

.'l'mllv disaeree mDisazree _Agree  _Totllvagree T don'tknow
40
» — Use of
) Al tool
" -
4 ‘ - Al
ol !
£ l ‘ ; literacy
B 0T — — L e . -
= 1 . " v 1 : pE—— : :
- 1 am able to use f Leanleamto | L am able to 1 am able to 'm aware of the } il always respect § T'malways | il am able touse § Tknowof 1 use artifici
e acomputeror P ousemew | integrate help and guide risks associated {  § certain ethical concerned | Potificial G applications  § intelligenc:
) mobile device § I artificial artificial my students in with artificial iprinciples when 3 about privacy } i ielligence that use tools to help
V4 (cell phone,  § ¢ intelligence intelligence their use of intelligence fusing antificial ¢ and data P s H artificial ~ } create conter
tablet) 3  tools relatively | educational educational H H ||1Ie|||g&.uce security when }  competently to intelligence (eg. video
independently. § HE A {echnologies tools based on i applications using artficial } i helpmeinmy H montages,
i into the artificial H H intelligence {1 goioday artwork, tex
teaching of my intelligence. applications. P oteaching. | musie, phots
discipline H filters).
Totally disagree i Agree Totally Agree 1 don’t know
30 ; m Disazree Fre - # -
20
@
4
>
5 .
=] 10 Intention
& to use AT
=}
S 0 - s .
z. ,
Correct complex Obtain additional Provide Detect Create or adapt  ; Detect AL ;
exercises and information about automated H Plagiarism or | teaching materials § generated texts
assessments for my learners (e.g. feedback tomy | cheating H (e.g. lesson plans. | with generative
me (e.g. written prediction of learners course notes, tools
productions, success or failure) exam questions, |
elaborate problem case studies,
solving) video clips)

Figure 7. Intention to use Al in teaching

With regard to the anxiety linked to Al in higher education, 53% of teachers are apprehensive about
using an Al tool for teaching. They will be also afraid of not using an Al tool correctly (42%), as shown in

Figure 8. In this context, the results of the study [27] show that teachers express a degree of anxiety about the
impact of Al on social life.

I'm apprehensive about using an artificial
mtelligence tool for teaching

34 (53.1 %)

For fear of making mustakes I couldn't
correct, I'd hesitate to use an artificial
intelligence tool.

25 (39,1 %)

It would be, in a way, intimidating for me
to use an artificial intelligence tool

6 (9.4 %)

I'd be afraid of not using an artificial
intelligence tool correctly

27 (42,2 %)

20

30 40

Figure 8. Anxiety about Al in education

Figure 9 shows that teachers ready to make efforts to use Al in teaching. More than 64% believe it
would be easy to learn how to use an Al tool. In addition, 55% affirm they would clearly understand their
role as a teacher in the use of an Al tool. On the one hand, as seen in Figure 10, more than 92% of teachers
affirmed that the behavioral intention of actors in Moroccan higher education institutions can influence the
adoption of Al. On the other hand, as shown in Figure 11, over than 95% of respondents confirmed that
generative Al tools can never replace the physical presence and personality of a teacher in the classroom.
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It would be a simple matter for me to become
proficient in the use of an artificial intelligence
tool for teaching

36 (55.4 %)

It would be easy for me to learn how to use
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I would clearly understand my role as a teacher
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intelligence tool

29 (44,6 %)
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Figure 9. Perceived effort to use Al in teaching
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Figure 10. Can the behavioral intent of actors in Figure 11. Can generative Al tools replace the
Moroccan higher education institutions influence Al presence and personality of a teacher in the
adoption? classroom?

Figure 12 shows that 97% of teachers need additional training to make better use of Al in their field.
In addition, the majority of teachers (91%) believe that Al has influenced or improved the quality of their
research activities to varying degrees (Figure 13).

3 @® Notatall
® Yes .
% ® Slightly
® No AN S0 ® Moderately
® Considerably
Figure 12. Need for training Figure 13. To what extent do you think Al has
influenced or improved the quality of your research
activities?

To sum up, the participants summarized the challenges facing the adoption of Al in higher education
and research in Morocco in the lack of training, the lack of mastery of tools as well as ethical challenges.
There are other challenges, gaps and even limits to Al mentioned Hagendorff and Wezel [28]. Faced with
these challenges, teachers put forward some recommendations on how to overcome them, namely,
programming targeted training for teachers, students and administrative staff, developing a public policy to
support the use of Al in higher education. This has also been proposed and recommended in a number of
studies [29].

J Edu & Learn, Vol. 18, No. 4, November 2024: 1292-1300



J Edu & Learn ISSN: 2089-9823 a 1297

4.2. Student survey

As shown in Figure 14, in this study, 54.1% of respondents are female, while 45.9% are male.
Figure 15 illustrates that the majority of participants in the study are Ph.D. students (44%) and bachelor
students (40%). More than 40% are moderately familiar with Al tools. Indeed, more than 32% of students are
a little familiar with Al tools as presented in Figure 16. However, Figure 17 illustrates thar ChatGPT is the
most popular tool for students (85%), then Midjourney (6.22%), next Bard (4.53%), then OpenAl (2.50%).
Related to Al tools use, 151 students have used it to “Obtain additional information”, 124 to “Provide
translations and check language”, 103 to “Request improvements to text structure” as presented in Figure 18.

@ \Male @ Bachelor's degree
® Female @ Master's degree
® Engineening cycle
@ Doctorate
Figure 14. Number of participants to the study Figure 15. Education level
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Figure 16. How familiar are students with Al tools Figure 17. Al tools that students are familiar with
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Figure 18. Different uses of Al tools

The participants claim that the primary benefit of Al in education is improving the quality of
learning (75%) as shown graphically in Figure 19. Followed by learning assistant available 24/7, then
increasing learning efficiency. In the context of perceived performance of Al in education, as shown in
Figure 20, students confirmed that first it would be useful to use an Al tool in their studies and/or research.
Second, they would complete their tasks faster if they used an Al tool. And finally, their productivity would
increase if they used an Al tool. Other benefits were cited by higher education students in Asia and Africa in
a recent study [30].
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Improving the quality of learning 129 (75.9 %)
Tailored to individual learner needs 83 (48.8 %)
Increased learning efficiency 95 (55.9 %)
Innovation m higher education 66 (38.8 %)
Learning assistant on hand 24/7 97 (57.1 %)
Interactive dialogue 81 (47.6 %)
Figure 19. The benefits of Al in education
It would be useful to use an artificial
intelligence tool in my studies/ research 121 (71.2 %)

My productivity would increase if I used an
artificial intelligence tool

88 (51.8 %)

I'd get things done faster if I used an
artificial intelligence tool

103 (60,6 %)
0 25 50 75 100 125

Figure 20. Perceived performance of Al in education

Figure 21 illustrates that only 17.3% have seen improvements in their research and study activities
due to Al tools. They listed, improved performance, time savings, speed (data collection) and efficiency,
translation assistance, language learning, helps get rid of repetitive tasks, article summaries, finding solutions
to exercises, knowledge development. While 82% did not notice any improvement.

Yes

Percentage of responses

No Responsés

Figure 21. Improvements in research and study

In relation to the main challenges or obstacles to the adoption of Al in higher education, students
listed: Lack of training, Fear of plagiarism/fraud, Sharing incorrect information, students will no longer make
an effort, favors student laziness, ethical issues, killing student innovation and creativity, irresponsible
students and unfamiliar teachers, high cost of Al tools, reducing human intelligence. The respondents
mentioned recommendations for improving the integration of Al into research and higher education, namely:
program training courses for students and professors, define the ethical framework [31] and rules for the use
of Al tools, hosting conferences on Al and higher education for students and teachers, encourage students to
use the tools and integrate Al into teaching programs.

5. CONCLUSION

The study reveals a nearly equal distribution of gender among the students’ respondents, with 54.1%
being female and 45.9% male, indicating a balanced participation of both genders in the survey. In summary,
their survey results indicate a widespread awareness and acceptance of Al tools among Moroccan students,
with a strong belief in their capacity to improve learning outcomes and streamline academic tasks. These
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findings emphasize the significance of further exploring Al integration in educational contexts to harness its
full potential for enhancing the educational experience.

For university teachers, the study reveals a nuanced landscape of Al adoption in Moroccan higher
education. While there is a notable interest in Al applications, it is accompanied by varying levels of
familiarity and recognition of the indispensable role of human educators. The results highlight the need for
targeted training and a collective commitment to effectively harness the potential of Al within the
educational context. Our research results lay a solid foundation for future research endeavors aimed at
optimizing Al integration in Moroccan higher education. These perspectives emphasize the need for a
holistic approach that combines technical innovations with pedagogical considerations and ethical safeguards
to harness the full potential of Al in the educational landscape.
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