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Abstract. English is the universal language of medical science. In Morocco, however, medical
education remains predominantly francophone. The curriculum mandates full immersion in rig-
orous, discipline-specific medical content presented exclusively in French, creating a significant
linguistic disparity with the discipline’s English-dominant global literature and research. With
Medical English restricted to just two hours per week for only one semester annually, independ-
ent, autonomous learning is an educational necessity. This paper evaluates Generative Al
(GenAl) as a mechanism to support such autonomy. This study involved two parallel groups of
first-year students at the Faculty of Medicine and Pharmacy in Tangier. The control group uti-
lized the Community Language Learning method, while the intervention group supplemented
this approach with independent practice using structured ChatGPT prompts. Post-intervention
analysis revealed that the intervention group achieved a statistically higher mean score on the
validated English Medical Terminology assessment. Furthermore, qualitative data from student
interviews and written reflections indicated that students perceived the GenAl tool as a non-
judgmental and low-anxiety space for practicing terminology. The findings suggest that Al is an
effective, readily accessible tool that can compensate for limitations in scheduled classroom
hours. Structured prompt-based learning environments yield significant improvements in student
engagement, retention, and confidence. The paper concludes by proposing an integrative model
of hybrid instruction for Moroccan higher education that combines traditional pedagogy with Al-
mediated autonomy to bridge linguistic and epistemic divides in medical education.

Keywords: Artificial Intelligence, Medical English, Morocco, Autonomous
Learning, ChatGPT, ESP, Higher Education, Language Policy

1 Introduction

English has firmly established itself as the paramount lingua franca of the medical
and biomedical sciences. More than eighty percent of scientific discoveries, clinical
protocols, and pharmaceutical innovations are disseminated in English (Flowerdew
2019, Montgomery 2013). English proficiency is now a prerequisite for accessing, com-
prehending, and contributing to the medical field (Taillefer 2019, Ferguson 2013). This
linguistic dominance extends beyond publication; it encompasses clinical training, re-
search dissemination, international collaboration, and the digital databases that sustain
evidence-based medicine. For medical professionals worldwide, English proficiency is
now a prerequisite for accessing cutting-edge research and participating in transnational
networks of knowledge (Taillefer 2019, Ferguson 2013).
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Morocco presents a unique case of linguistic pluralism in higher education. Arabic
remains the official language, but French has historically dominated the domains of
science, medicine, and engineering (Ennaji 2005). Moroccan faculties of medicine and
pharmacy use French as the sole language of instruction for core medical curricula.
Moreover, students receive only two hours of English instruction per week for only one
semester a year. Medical English is, therefore, placed low on the list of priorities, and
the pressure to pass core medical modules in French takes precedence.

This divergence restricts access to global medical knowledge, research databases,
and international conferences. Students face difficulties reading international journals,
attending global conferences, or collaborating across linguistic borders (Kachru and
Nelson 2006). Moreover, the lack of adequate English exposure during formative med-
ical training restricts researchers’ publication opportunities in high-impact journals
(Ferguson 2007).

In parallel with these linguistic challenges, the global education sector is undergoing
an Al-driven transformation. Large Language Models (LLMs) such as OpenAl’s
ChatGPT have demonstrated remarkable capabilities in natural language understand-
ing, generation, and adaptation to disciplinary contexts (Kasneci et al. 2023). In the
realm of language learning, Al tools are increasingly recognized for their ability to per-
sonalize instruction, provide instant feedback, and simulate authentic communicative
scenarios (Huang et al. 2025). Within the framework of Self-Determination Theory
(Deci and Ryan 2017), such technologies foster learner autonomy, competence, and
relatedness—key drivers of intrinsic motivation and sustained engagement.

Traditional classroom methods have proven inadequate for bridging the gap. There
is a need for a flexible and engaging learning tool that promotes autonomy. This re-
search posits that this tool should serve as a language learning partner for autonomous
learning. Al has the potential to offer independent, judgment-free, continuous, and per-
sonalized learning. The research investigates whether Al-driven autonomous learning
can support traditional education. By analyzing the performance of students using foun-
dational English medical terminology prompts, this study aims to determine if Al can
empower Moroccan students of medicine and pharmacy to overcome their language
barrier.

The introduction of Al redefines the pedagogical relationship between teacher and
learner. Rather than replacing educators, Al complements their role by automating re-
petitive tasks—such as vocabulary testing and pronunciation correction, thereby free-
ing instructors to focus on higher-order cognitive and communicative objectives
(Zawacki-Richter et al. 2019). This transition echoes broader global movements toward
blended learning, where technology and human facilitation coalesce to create a more
flexible and inclusive learning environment (Holmes et al. 2021). Al-driven platforms
like ChatGPT enable continuous, context-sensitive interaction in English. This model
transforms students from passive recipients of instruction into active participants in
their linguistic development.

This paper aims to explore how Al-driven autonomous learning can enhance English
medical terminology and learner autonomy. The study pursues three objectives:

To analyze the pedagogical effectiveness of ChatGPT-driven prompts for EMT ac-
quisition.



218 O. Ajbar

To evaluate their influence on learner autonomy, motivation, and engagement.

To examine ethical considerations surrounding Al use in Moroccan higher educa-
tion.

To address these questions, this paper is structured as follows. The following section
reviews the relevant literature on Al-assisted language learning, psychological safety,
and motivation in ESP education. It also outlines the theoretical framework underpin-
ning Al integration in medical English instruction. The third section proposes a con-
ceptual methodology for applying Al tools within Moroccan institutions. The fourth
section synthesizes findings from existing case studies to evaluate pedagogical out-
comes. The final sections discuss implications for policy and practice, ethical chal-
lenges, and future research directions in aligning Morocco’s linguistic landscape with
global medical standards.

2 Literature Review

The rapid evolution of Artificial Intelligence (Al) in education has generated extensive
scholarly inquiry into its potential to reshape how learners acquire language and how
educators design instruction. Within the field of English for Specific Purposes (ESP)
and particularly English for Medical Purposes (EMP), Al-assisted systems such as
ChatGPT have introduced unprecedented forms of dynamic feedback, learner model-
ing, and dialogic interaction. These systems embody conditions consistent with socio-
constructivist and self-regulated learning paradigms, providing learners with opportu-
nities for authentic communication and individualized feedback. As Al increasingly
mediates knowledge exchange, its role in language learning extends beyond technical
assistance to the very structure of pedagogy itself.

The emergence of Artificial Intelligence (AI) as a central force in education has
transformed language learning from a static process into an adaptive and interactive
experience. The introduction of Large Language Models (LLMs) such as ChatGPT has
accelerated this transformation by enabling natural, conversational exchanges that rep-
licate authentic communicative situations. As Kasneci et al. (2023) argue, “large lan-
guage models can assist in the learning of a language and of writing styles for various
subjects and topics” (p. 2). This perspective highlights AI’s growing pedagogical rele-
vance, positioning it as a bridge between traditional instruction and individualized
learning environments. By allowing learners to engage in meaningful dialogue, these
models provide an immersive space where comprehension, expression, and correction
occur simultaneously.

One of the most significant advantages of Al-driven systems lies in their ability to
personalize the learning experience according to individual needs. Kasneci et al. (2023)
explain that “as each individual has unique learning preferences, abilities, and needs,
large language models offer a unique opportunity to provide personalized and effective
learning experiences” (p. 2). This personalization moves beyond general linguistic in-
put to adaptive guidance that evolves in real time based on learner performance. LLMs
can “highlight important phrases, generate summaries and translations, provide expla-
nations of grammar and vocabulary, suggest grammatical or style improvements and
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assist in conversation practice” (Kasneci et al. 2023, p. 2). These features demonstrate
that Al acts as both mentor and collaborator, offering learners a form of responsive
feedback that parallels one-on-one instruction. The transformation from static tools to
dynamic interlocutors has blurred the traditional boundaries between teachers and ma-
chines, situating learners in an ecosystem of continuous feedback, where engagement
is sustained rather than intermittent.

Al also plays a pivotal role in enhancing learner motivation and persistence, an as-
pect deeply rooted in established motivational theories. Huang et al. (2025) affirm that,
according to self-determination theory, “the more autonomous students’ motivation is,
the better they learn, and the longer they persist” (p. 3). This insight explains why AI’s
interactive and student-centered nature supports long-term engagement. Furthermore,
Al can “exhibit human-like characteristics or present a sense of social connection pos-
itively associated with motivation” (Huang et al. 2025, p. 19). By facilitating self-initi-
ated communication, Al allows learners to take greater ownership of their learning pro-
cess, which, in turn, reinforces autonomy and intrinsic motivation. When learners are
empowered to “initiate free conversations,” they experience a sense of control and
agency that enhances commitment and satisfaction (Huang et al. 2025, p. 21).

The motivational power of Al is further supported by research demonstrating its
broad impact across educational contexts. Huang et al. (2025) note that “several studies
have revealed that chatbots can improve students’ learning motivation” (p. 4), empha-
sizing that motivation is both a cause and consequence of engagement. Wollny et al.
(2021), in their review of 74 studies, “identified motivation as one of several objectives
in chatbot-supported education” (as cited in Huang et al. 2025, p. 4). These findings
collectively suggest that Al’s dialogic structure—its ability to respond, prompt, and
adapt—encourages sustained attention and emotional investment. Students interacting
with chatbots are not merely absorbing content; they are co-creating learning experi-
ences in which curiosity, persistence, and feedback coexist in a dynamic manner.

The motivational impact of integrating Artificial Intelligence into learning environ-
ments reshapes how students perceive achievement and engagement. Adanyin (2024)
explains that “Al systems can enhance the user experience by minimizing social com-
parison” (p. 10), thereby shifting learners’ focus from external validation toward per-
sonal progress. By “personalizing performance metrics to individual goals rather than
comparative metrics,” these systems “promote healthier engagement and reduce the
adverse emotional impacts of social media validation systems” (Adanyin 2024 p. 10).
This emphasis on individualized feedback is supported by motivational psychology,
where self-referenced progress fosters intrinsic drive and emotional stability. In educa-
tional contexts such as Moroccan medical training, such personalization may encourage
students to view language learning not as a competition but as a self-paced journey
toward professional competence. Al could shift students’ motivation from extrinsic
(exam-driven) to intrinsic (competence-driven) by foregrounding mastery over perfor-
mance competition. This transition could contribute to fostering independent, research-
oriented medical professionals capable of engaging with global English-medium schol-
arship.

The psychological dimension of Al-assisted learning deepens this discussion. Ed-
mondson’s (1999) concept of psychological safety finds renewed relevance in Al-based
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pedagogy. Transposed to the digital domain, psychological safety implies that students
can experiment linguistically without the social risks of classroom error. This is partic-
ularly important in cultures where academic authority and fear of evaluation inhibit
open participation. Huang et al. (2025) confirmed that “ChatGPT could facilitate stu-
dents’ critical thinking and problem-solving skills by prompting students to iteratively
refine their responses and providing structured hints before offering direct feedback.”
(p.- 18). By creating a non-judgmental environment for trial and correction, Al recon-
structs the emotional climate of learning, transforming anxiety into curiosity. For Mo-
roccan medical students accustomed to classroom norms, this safe space encourages
engagement and linguistic risk-taking essential to mastery.

The integration of Artificial Intelligence, particularly ChatGPT, has redefined the
boundaries of language instruction by merging structured classroom learning with au-
tonomous, self-directed study. Enamorado’s (2025) research underscores ChatGPT’s
capacity to operate effectively in both contexts, identifying it as “a versatile and highly
effective tool for both classroom and self-directed learning” (p. 85). This adaptability
enables learners to practice language skills beyond traditional class schedules, making
learning continuous and self-paced. One of ChatGPT’s most compelling strengths lies
in its immediacy; as Enamorado (2025) notes, “the interactive nature of ChatGPT tasks
and its ability to provide instant feedback increase student engagement and motivation”
(p. 85). This immediate response loop bridges the temporal gap between classroom in-
struction and independent study, sustaining linguistic practice and reinforcing the
learner’s sense of progress.

The pedagogical power of ChatGPT extends to its dynamic feedback mechanism,
which transforms traditional, delayed correction into an instant, personalized learning
experience. Through simulated role-play and contextual dialogue, ChatGPT “enhances
students’ written communication skills [...] by providing detailed corrections and sug-
gestions for improvement” (Enamorado 2025, p. 85). Such iterative feedback allows
learners to refine syntax, grammar, and tone while developing greater awareness of
language use in specific professional contexts. The immediacy of these interactions not
only improves writing precision but also strengthens motivation, as learners can imme-
diately apply corrective input to subsequent tasks. This responsiveness mirrors the nat-
ural rhythm of human conversation, making language acquisition more intuitive and
engaging.

Al’s ability to provide tailored feedback fundamentally reshapes how learners inter-
act with instructional materials. Holmes et al. (2021) observe that Al offers “an optimal
step-by-step pathway through the learning materials and activities. As the student pro-
ceeds, the system automatically adjusts the level of difficulty and provides hints and
guidance” (p. 102). This adaptive sequencing ensures that instruction evolves in re-
sponse to learner progress, maintaining an ideal balance between challenge and support.
By managing their own pace, sequence, and content of study, learners experience a
sense of agency that aligns with Deci and Ryan’s (2017) Self-Determination Theory,
which identifies autonomy as a core driver of intrinsic motivation. Within this frame-
work, ChatGPT functions not as a passive repository of knowledge but as an active
facilitator of self-regulated learning, enabling students to sustain engagement and mas-
tery, particularly in specialized domains such as medical English.
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In addition to fostering autonomy, ChatGPT demonstrates exceptional value in en-
hancing lexical and terminological proficiency. Enamorado (2025) reports that the tool
“helps students identify, define, and use relevant terms” (p. 85), a feature especially
beneficial in English for Medical Purposes, where accuracy in terminology is essential
to professional communication. Furthermore, ChatGPT “helps in acquiring new vocab-
ulary by explaining the meaning of words in detail and offering examples of their use
in different contexts,” while “its responses and corrections are almost immediate, which
is impossible in a traditional teaching context” (p. 88). These features contribute to the
development of morphological and semantic understanding, equipping learners to ap-
ply terms flexibly across various communicative scenarios. The instantaneous feedback
mechanism, absent from conventional learning environments, fosters iterative learning
cycles that promote retention and deepen comprehension.

Beyond linguistic accuracy, ChatGPT’s pedagogical potential lies in its capacity to
cultivate reflection, independence, and sustained motivation. As Enamorado (2025)
concludes, “ChatGPT can be a valuable tool for English for Specific Purposes (ESP)
learning” (p. 85), encapsulating the system’s dual role as tutor and collaborator. By
simulating authentic human interaction, ChatGPT allows learners to engage in person-
alized exchanges that transcend textbook limitations and replicate real-world discourse.
This conversational authenticity supports communicative competence while encourag-
ing learners to internalize language use within meaningful contexts. Al-supported dia-
logue transforms instruction from a static model of knowledge transmission into an
adaptive, co-creative process that integrates feedback, motivation, and autonomy. Such
immediacy and contextual richness represent a qualitative leap in learner engagement,
marking a significant evolution in how educational technology supports language ac-
quisition in specialized academic fields.

The literature also highlights how Al transforms cognitive architecture through hu-
man—machine collaboration. Hutchins’ (1995) Distributed Cognition Theory posits that
knowledge is not confined to individual minds but is distributed across people and ar-
tifacts. In Al-supported education, cognitive responsibility for learning becomes shared
among students, instructors, and digital systems. ChatGPT’s ability to perform repeti-
tive linguistic analyses—identifying patterns, generating synonyms, explaining mor-
phology—allows instructors to focus on higher-order competencies such as discourse
organization, genre awareness, and critical reading of medical literature. This “partner-
ship model” redefines pedagogy as collaborative cognition rather than one-directional
instruction.

Vygotsky’s (1978) concept of the Zone of Proximal Development (ZPD) further il-
luminates how Al mediates learning. Scaffolding—the supportive framework enabling
learners to accomplish tasks slightly beyond their independent capacity—is automated
through Al prompts that adjust complexity based on learner responses. For example, in
medical English, Al can deconstruct and reconstruct complex terms such as hemato-
pathology or neuropharmacology, guiding learners through their morphological and se-
mantic components. Through repetition and feedback, students develop morphological
awareness, which extends beyond rote memorization toward analytic competence. This
cognitive scaffolding exemplifies AI’s potential to promote learning-to-learn—a trans-
ferable skill vital to medical professionals navigating evolving terminologies.
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Affective engagement, too, is central to AI’s efficacy. Flow Theory (Csikszent-
mihalyi, 1990) explains how sustained attention and enjoyment emerge when task chal-
lenge and learner skill are balanced. Al environments, with their adaptive difficulty and
real-time feedback, naturally cultivate such flow states. Learners remain immersed as
Al continuously calibrates challenge to competence, ensuring that learning neither
overwhelms nor bores. In this sense, Al’s adaptive dialogue is not only cognitively
supportive but emotionally optimizing, enhancing persistence and satisfaction.

Synthesizing these perspectives, the literature reveals a coherent pattern: Al trans-
forms learning through intertwined motivational, affective, and cognitive mechanisms.
First, by fulfilling autonomy and competence needs (Self-Determination Theory), it en-
hances intrinsic motivation. Second, by fostering error-tolerant, private interaction
(Psychological Safety), it mitigates anxiety. Third, by distributing and scaffolding cog-
nition (Distributed Cognition and ZPD frameworks), it expands learners’ capability be-
yond traditional boundaries. These mechanisms converge to form a comprehensive
model of Al-assisted language learning, particularly suited to the Moroccan medical-
education context, where institutional constraints and multilingual realities have histor-
ically impeded English proficiency. The reviewed scholarship positions Al not as a
peripheral supplement but pedagogical catalyst capable of transforming how learners
access and internalize English for specific purposes. Its defining qualities are personal-
ization, immediacy, adaptability, and scalability. It enhances efficiency, fosters moti-
vation, and supports individualized progression.

In synthesis, the literature converges on the view that AI’s pedagogical significance
lies in its integration of adaptivity, personalization, and motivation within a unified
framework. Systems such as ChatGPT combine the analytic precision of computational
processing with the empathy of conversational engagement, transforming language ed-
ucation into an active and iterative process. Learners are no longer passive recipients
of instruction but active participants who shape their learning journey through dialogue
and reflection. Ultimately, this shift toward adaptive, learner-centered Al environments
redefines language education, fostering greater autonomy, engagement, and confi-
dence—key attributes of sustainable academic success.

3 Methods

The methodological framework is supported by the theoretical principles established
in the literature review, particularly Self-Determination Theory (SDT) and Psycholog-
ical Safety Theory. According to Deci and Ryan’s (2017) SDT, effective learning en-
vironments support autonomy, competence, and relatedness—needs that the present
study operationalized through ChatGPT’s interactive feedback and self-paced engage-
ment. By allowing learners to control their progress and receive personalized assis-
tance, the intervention addresses autonomy and competence instantly. Simultaneously,
the collaborative classroom structure grounded in Community Language Learning
(CLL) reinforces relatedness through peer interaction and instructor guidance. Moreo-
ver, Edmondson’s (1999) notion of psychological safety is embedded in the Al-
mediated environment: Students could make linguistic errors and seek clarification
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without fear of judgment. ChatGPT becomes a safe space for experimentation and risk-
taking, crucial for mastering specialized medical vocabulary. Thus, the methodological
integration of Al with CLL not only facilitates measurable linguistic gains but also en-
acts the motivational and affective conditions necessary for sustainable, self-regulated
language learning in Moroccan medical education.

The study adopted a quasi-experimental methodology designed to evaluate the ef-
fectiveness of ChatGPT-driven prompts in enhancing English Medical Terminology
(EMT) learning. The population consisted of one hundred first-year students at the Fac-
ulty of Medicine and Pharmacy in Tangier. The research aims to determine whether
autonomous interaction with Al could enhance comprehension, retention, and applica-
tion of specialized vocabulary beyond the constraints of limited classroom instruction.

The study population consisted of 100 first-year pharmacy students enrolled at the
Faculty of Medicine and Pharmacy in Tangier. Students first completed an English
placement test using the Rosetta Stone assessment tool, which provided proficiency
classifications. Based on these results, only students who demonstrated B2 or C1 pro-
ficiency were considered eligible for participation, as the intervention required a mini-
mum threshold of English competence to engage meaningfully with the EMT prompts
and autonomous learning tasks. This focus on advanced learners minimized variability
caused by basic grammatical or lexical deficiencies and ensured that participants pos-
sessed the linguistic competence and cognitive readiness necessary for independent Al
interaction. From this eligible pool of fifty-five students, twenty-four voluntarily par-
ticipated in the experiment. The decision to rely on voluntary participation reflected
commitment to the principles of self-determination theory, autonomy, and informed
consent, though it also introduced a natural limitation in representativeness.

The participants were evenly divided into two groups: twelve students in the exper-
imental group and twelve in the control group. Both groups engaged in Community
Language Learning (CLL) activities, while only the experimental group supplemented
these sessions with autonomous interaction with ChatGPT through carefully curated
Foundational EMT Prompts. The limited participation reflects several contextual con-
straints. The intervention required additional time outside regular coursework, which
may have discouraged students already managing a demanding academic load. Moreo-
ver, engagement with English beyond the minimum course requirements is generally
perceived as a lower priority in the curriculum. Consequently, only those with higher
intrinsic motivation and interest in improving their medical English skills opted to par-
ticipate, resulting in a self-selected sample of 24 students.

The intervention was designed as a four-week instructional cycle combining Com-
munity Language Learning (CLL) methods with Al-based interaction. The rationale for
employing ChatGPT as a pedagogical agent was grounded in its ability to provide real-
time corrective feedback, model authentic medical discourse, and sustain interactive
learning beyond class hours. Students engaged with curated EMT prompts to simulate
authentic clinical and academic communication scenarios, such as patient interviews,
anatomy descriptions, and pharmacological explanations. These prompts were in-
formed by communicative language teaching principles and adapted for alignment with
CLL techniques, which emphasize collaboration, reflection, and language awareness.
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Two main instruments measured dependent variables: the Beginner EMT Test and a
Likert-scale satisfaction survey. The EMT test, administered as both pre-test and post-
test, comprised fifty items assessing comprehension, retention, and application of ter-
minology. Twenty items measured comprehension through multiple-choice questions;
fifteen tested retention through fill-in-the-blank and matching tasks; and fifteen meas-
ured application through short-answer scenarios requiring the contextual use of medical
terminology. The post-test was parallel in structure but contained distinct content to
prevent memorization effects. This approach maintained construct validity and ensured
that observed improvements reflected genuine learning gains rather than familiarity
with test format. The Likert-scale survey employed a five-point rating system (1 =
strongly disagree, 5 = strongly agree) to gauge engagement, motivation, confidence,
and overall satisfaction with the learning experience (Table 1).

Table 1. Study procedure for the experimental and control Groups

Week Experimental Group Control Assessment
Group
+ - n -
Week 0 Consent + Pre-test Consent + Pre .P.r c-test ad
test ministered
Weeks Commumty 'Lgpguage Community Ongoing
14 Learning Activities + | Language Learn- learnin
Self-study with ChatGPT | ing Activities £
Post-test +
_ + -
Week 5 Post-test + Survey Post-test + Sur Satisfaction
vey
Survey

Instructional activities were carried out through blended learning sessions. In class,
participants engaged in guided group discussions and cooperative exercises typical of
Community Language Learning, where the instructor functioned as facilitator and
counselor. The Community Language Learning (CLL) component of the intervention
engaged students in collaborative, production-oriented tasks designed to reinforce med-
ical terminology through meaningful use. Outside class, the experimental group inter-
acted individually with ChatGPT using the EMT prompt bank. This autonomous learn-
ing component was structured around a series of foundational English Medical Termi-
nology (EMT) prompts designed to offer systematic exposure to essential terminology
and controlled practice opportunities.

The Community Language Learning (CLL) included recorded patient—pharmacist
role plays, student-led presentations, and guided group discussions on pharmaceutical
themes such as the distinction between generic and branded medicines. Terminology
practice was scaffolded through targeted workshops on prefix—root—suffix analysis, ex-
ercises requiring students to identify key elements of written prescriptions, collabora-
tive mind-mapping of discipline-specific vocabulary, and the use of flashcards and
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short comprehension texts on topics such as dosage forms and routes of administration.
To support these activities, students were required to upload their projects to a Google
Drive that included individual folders. Additional digital tools—including the Anatomy
3D Atlas application and customized vocabulary labels—were integrated to enhance
multimodal learning and strengthen retention of core terminology.

The EMT prompts focus on prefixes, roots, and suffixes alongside high-frequency
medical terms, word-building exercises, and clear beginner-friendly definitions. Con-
tent also incorporated introductory anatomy and body systems, with deliberate repeti-
tion of core concepts to support retention. The instructional design followed a gradual
progression of difficulty and was organized by core thematic categories. Prompts fea-
tured scaffolded question types and included tasks that supported short writing outputs.
To enhance practical application, the prompts embedded communicative tasks such as
patient—pharmacist dialogues, simplified clinical scenarios, basic prescription instruc-
tions, and roleplay-oriented speaking practice, thereby situating terminology in realistic
medical-setting communication. Each prompt was suitable for both autonomous use
with ChatGPT and guided classroom integration, ensuring flexibility across learning
contexts. Learners were instructed to reflect on corrections and compare them with ref-
erence materials. This iterative process fostered both metacognitive awareness and ter-
minological precision.

The learning framework drew inspiration from socio-constructivist and self-deter-
mination principles, emphasizing learner autonomy and reflective practice. The design
aimed to create a seamless continuum between classroom and autonomous learning
contexts. This structure not only optimized time use but also simulated real-life condi-
tions where medical professionals rely on self-regulated learning to update their lin-
guistic and disciplinary knowledge.

Data collection involved both quantitative and qualitative components. Quantita-
tively, pre- and post-test results were compared to identify learning gains in compre-
hension, retention, and application. The data were analyzed through descriptive statis-
tics and comparative evaluation of group performance. Complementing the test results,
a five-point Likert-scale survey was administered to capture students’ perceptions of
Al-assisted learning. The survey included items related to engagement, motivation, per-
ceived usefulness, and ease of interaction with ChatGPT.

To ensure the validity of the intervention, ethical considerations were strictly ob-
served. Participation was voluntary, and students were informed that their performance
would not affect their academic standing. The use of ChatGPT complied with institu-
tional guidelines regarding data privacy and digital ethics. All Al interactions were lim-
ited to academic purposes and supervised by the researcher to prevent misuse or expo-
sure to unreliable information.

4 Results and discussion

The study demonstrated clear evidence of improvement in both linguistic competence
and learner motivation among participants who engaged with ChatGPT-driven
prompts. Quantitative analysis of pre-test and post-test results revealed that the



226 O. Ajbar

experimental group achieved substantially higher gains in English Medical Terminol-
ogy (EMT) compared with the control group (Table 2).

Table 2. Grades of the experimental and control groups

D Experi- Experimental Control Control
mental Pre Post Pre Post
1 28 42 29 35
2 30 44 30 34
3 27 41 28 33
4 29 43 27 32
5 26 40 26 30
6 31 45 29 35
7 25 39 25 29
8 28 43 28 32
9 30 44 31 36
10 27 42 27 31
11 26 40 26 30
12 29 45 30 34

The diagram visually summarized these differences: the bar chart in Figure 1 displayed
marked increases, with the Al-assisted group outperforming the traditional group by a
significant margin.
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. & 3 3 &
Fig. 1.
Grades comparison chart

Table 3 showed that participants who interacted with ChatGPT improved their scores
by approximately twenty percent, confirming that Al-enhanced instruction facilitated

deeper understanding and more accurate use of medical vocabulary.

Table 3. Summary statistics

Metric Grﬁﬁgerlmen‘cal Control Group
28.08 /50
- 0
Pre-Test Mean 28.17 /50 (56.3%) (56.2%)
3267 /50
- (V]
Post-Test Mean 42.75 /50 (85.5%) (65.3%)
Mean —Improve- 4 5¢ oints +4.58 points

ment

These quantitative results revealed a distinct performance gap between the two
groups. Both began at nearly identical pre-test means (28.17/50 for the experimental
group and 28.08/50 for the control group), but by the end of the intervention, the ex-
perimental group achieved an average of 42.75/50 (85.5%), compared with 32.67/50
(65.3%) in the control group. The mean improvement of 14.58 points in the experi-
mental group contrasted sharply with the control group’s 4.58-point gain. Every student
in the Al group exceeded a score of thirty-nine in the post-test, whereas no student in
the control group surpassed thirty-six. The grade-comparison chart presented in the
study illustrates this divergence clearly, with a steep upward trajectory for the experi-
mental post-test line.
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Qualitative data reinforced these findings by highlighting students’ increased en-
gagement, confidence, and satisfaction with Al-assisted learning. The average Likert
ratings for engagement, confidence, and satisfaction in the Al group ranged from 4.4 to
4.5, compared to approximately 3.4 in the control group. Notably, even the lowest-rated
Al participants reported higher motivation levels than the control group’s highest scor-
ers (Table 4).

Table 4. Likert-scale survey results

Al-Assisted CLL| CLL Only Control Group

Construct Group Average Average
Engagement ~4.4 ~3.4
Confidence ~4.5 ~3.5
Satisfaction ~4.4 ~3.4

99 66

Individual reflections described ChatGPT as “supportive,” “stimulating,” and “non-
judgmental,” suggesting that Al interaction fostered a psychologically safe environ-
ment conducive to experimentation and risk-taking. Students emphasized that the im-
mediacy of Al feedback enabled them to identify and correct errors before they became
ingrained, strengthening both accuracy and confidence.

These patterns align closely with theoretical expectations drawn from Self-Determi-
nation Theory and Psychological Safety frameworks. By enabling students to control
their learning pace and receive personalized guidance, the Al component fulfilled au-
tonomy and competence needs while minimizing anxiety typically associated with
classroom error exposure. The contrast between experimental and control groups thus
reflects more than linguistic improvement; it demonstrates a motivational and affective
shift toward self-regulated, confidence-driven learning.

Overall, the methodology exemplified a coherent and replicable approach to inves-
tigating Al’s pedagogical potential. The integration of quantitative assessment, quali-
tative feedback, and visual data provided a robust basis for evaluating both academic
and emotional outcomes. The results underscore that the ChatGPT-driven model effec-
tively enhanced EMT proficiency, learner motivation, and confidence within a rela-
tively short timeframe. The clear improvement in grades and the overwhelmingly pos-
itive attitudes observed among Al-assisted learners validate the design’s effectiveness
and confirm that generative Al can play a transformative role in medical English in-
struction in Morocco.
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5 Limitations and Future Research

Although the study’s findings indicate strong support for the pedagogical potential
of ChatGPT in enhancing English Medical Terminology (EMT) learning, several limi-
tations must be acknowledged to contextualize the results and ensure responsible inter-
pretation. The most immediate limitation lies in the small sample size (n = 24), which
restricts the statistical generalizability of the findings. Participation was voluntary, and
as a result, the sample may have been skewed toward students with greater intrinsic
motivation or a pre-existing interest in language learning. This self-selection bias could
have amplified engagement and performance outcomes, suggesting that replication
with a larger and more randomized sample is necessary to confirm the study’s conclu-
sions.

Another constraint concerns the limited duration of the intervention. The four-week
experimental period provided sufficient time to detect short-term learning gains but not
to evaluate long-term retention or the sustainability of motivation. Vocabulary acquisi-
tion and linguistic competence, especially in specialized domains such as medical Eng-
lish, develop cumulatively and may require extended exposure to determine the persis-
tence of learning effects. Future studies should thus adopt longitudinal designs to assess
whether the benefits of Al-assisted learning are maintained over time.

The novelty of the technology also presents a potential confounding factor. Students’
enthusiasm and motivation may have been partially driven by the excitement of inter-
acting with an innovative tool rather than by the inherent effectiveness of the pedagog-
ical approach itself. This “novelty effect,” while common in early technology integra-
tion studies, underscores the importance of longitudinal monitoring to distinguish be-
tween initial curiosity and sustained engagement. It remains unclear whether similar
motivational outcomes would persist once the technology becomes a routine element
of instruction.

In addition, the absence of qualitative depth in the data limits the interpretive rich-
ness of the findings. Although the Likert-scale survey provided valuable insights into
students’ attitudes, it did not capture nuanced perspectives or emotional narratives that
could explain why learners reported increased confidence or motivation. Incorporating
qualitative methods such as semi-structured interviews, focus groups, or reflective dia-
ries in future research could illuminate the psychological mechanisms underpinning Al-
mediated learning and provide a more holistic understanding of student experience.

Taken together, these limitations highlight important directions for future inquiry.
Expanding the study population to include students from different academic disciplines
and institutions would enhance generalizability and allow for cross-contextual compar-
isons. Extending the duration of Al integration beyond a single academic term would
enable researchers to evaluate long-term retention of medical terminology and the evo-
lution of learner attitudes toward Al. Furthermore, replication studies conducted in var-
ied linguistic and cultural environments would help to confirm the reliability of current
findings and to refine best practices for Al-assisted language instruction.

Ultimately, addressing these limitations is essential for consolidating evidence-
based guidelines for the integration of generative Al into English for Specific Purposes
(ESP) education. By adopting more comprehensive methodologies that combine
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quantitative precision with qualitative insight, future research can deepen understand-
ing of how Al tools like ChatGPT influence learner autonomy, engagement, and pro-
fessional linguistic competence across diverse educational settings.

6 Conclusion

The study offers compelling empirical support for integrating Artificial Intelligence
into Moroccan medical education. The evidence gathered clearly demonstrates that
combining Foundational English Medical Terminology (EMT) Prompts and ChatGPT
with Community Language Learning (CLL) significantly enhances both linguistic pro-
ficiency and student engagement. Students in the experimental group not only exhibited
superior performance on objective assessments but also reported heightened motiva-
tion, confidence, and satisfaction, suggesting that Al integration cultivates both cogni-
tive and affective gains. This dual impact highlights AI’s role as more than a techno-
logical supplement—it functions as a pedagogical catalyst capable of transforming the
dynamics of learning specialized English.

For Moroccan medical students, who navigate a predominantly French-language
curriculum while facing the necessity of engaging with English as the lingua franca of
global medicine, Al represents an essential educational bridge. Through real-time feed-
back, contextualized dialogue, and adaptive scaffolding, ChatGPT enables learners to
overcome linguistic barriers that traditionally impede access to international medical
research and professional communication. The platform’s capacity to personalize in-
struction according to individual needs fosters learner autonomy and ensures that pro-
gress is driven by comprehension rather than memorization. Furthermore, the psycho-
logically safe learning environment fostered by Al interaction encourages experimen-
tation and risk-taking—key elements in the acquisition of complex terminologies.

The broader implications of these findings extend beyond individual learner out-
comes. As medical knowledge continues to expand in English—constituting nearly
80% of the world’s scientific and clinical literature—Moroccan institutions must rec-
ognize the integration of Al tools as an educational imperative rather than an optional
innovation. The ability to engage with such technologies will determine not only stu-
dents’ academic success but also their access to the global discourse of medicine and
their professional competitiveness. By embracing ChatGPT and similar systems, Mo-
roccan universities can democratize access to linguistic and cognitive resources, creat-
ing an inclusive, adaptive, and future-oriented model of education.

In essence, this research provides a roadmap for the transition toward Al-enhanced
pedagogy in Morocco’s medical education landscape. The integration of generative Al
with collaborative learning frameworks demonstrates that technology, when ethically
and strategically implemented, can reconcile local linguistic realities with international
academic demands. By fostering autonomy, delivering instant formative feedback, and
cultivating confidence through safe interaction, Al tools like ChatGPT redefine what it
means to learn—and teach—English for Medical Purposes in the twenty-first century.
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