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generated significant interest among educators regarding its potential utility in language
instruction, especially in English for Specific Purposes (ESP). This study explores the attitudes
of teacher trainees in experimental sciences education toward Al’s role in learning English for
chemistry, focusing on opportunities, challenges, and ethical considerations.

Materials and Methods: The participants included 25 female teacher trainees at Farhangian
University (Tabriz, Iran), selected through convenience sampling. Data were collected via a
researcher-made validated questionnaire featuring 16 Yes/No items and one open-ended
question, assessing perceptions of Al features, benefits, obstacles, and ethical issues. Data
analysis involved descriptive statistics, frequency counts, and thematic analysis of qualitative
responses.

Findings: Results revealed a largely optimistic view of AI’s potential (82% positive attitude),
RESEARCH ARTICLE particularly through personalized learning (88%) and interactive activities. Crucially, frequent
Al users reported significantly higher satisfaction (82%) than infrequent users (36%).
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Extended Abstract

Introduction

Artificial Intelligence (Al) is transforming education by enabling machines to perform tasks like learning and decision-
making (Javaid et al., 2022; Sarker, 2022). In schools, Al enhances learning through intelligent tutoring, adaptive platforms,
and automated assessments, providing detailed insights and fostering interactive engagement (Adigiizel et al., 2023; Abatan et
al., 2024; Tula et al., 2023). AI’s ability to personalize learning increases motivation and participation by tailoring content to
individual needs, promoting inclusivity and learner autonomy (Cheng & Day, 2014; Nur Fitria, 2021; Umar, 2024). However,
integrating Al presents ethical challenges, including algorithmic bias, data privacy, and concerns about reduced human
interaction (Samuel et al., 2023; Satvati et al., 2003; Feldman-Maggor et al., 2024). In language education, Al supports skills
like reading comprehension, pronunciation, and speaking through adaptive feedback and automated grading (Xu et al., 2019;
Kim, 2019; Noviyanti, 2020). Al-powered mobile devices with voice assistants further enhance English learning by simulating
conversational practice and exposing learners to diverse accents (Ma, 2021; Dizon & Tang, 2020).

Research shows Al tools improve language achievement and specific skills such as vocabulary and speaking (Xu et al.,
2022; Hsu et al., 2023; Junaidi et al., 2020). Despite these benefits, ethical concerns and the need for teacher training remain
challenges. This study explores experimental sciences education teacher trainees’ perceptions of using in learning English for
chemistry. To this end, the following research questions have been formulated:

1. What are the key features of Al tools currently utilized by the teacher trainees of experimental sciences education in
learning English for chemistry?

2. What are the opportunities presented by Al for the teacher trainees of experimental sciences education to improve
learning English for chemistry?

3. What challenges do the teacher trainees of experimental sciences education face when integrating Al into learning
English for chemistry?

Methodology

Participants

The study surveyed 25 female teacher trainees from Farhangian University of Tabriz, Fatemeh Al-Zahraa (S) Campus,
specializing in experimental sciences education. Most (76%) were aged 19-21, with 90% being junior trainees without teaching
experience. Participants had varying levels of familiarity with Al tools used in learning English, particularly for chemistry, as
indicated by pre-study filter questions.

Instruments

Data were collected via a structured questionnaire titled Questionnaire on Attitudes toward Artificial Intelligence in
Learning English for Chemistry, developed from Al-education literature and tailored for Chemistry ESP. It included
demographic questions, a filter to identify Al users, tool and task usage identification, multiple-choice perception items on
satisfaction, equity, efficiency, motivation, critical thinking, ethics, and privacy, plus an open-ended question on features,
challenges, and recommendations. The questionnaire was validated through expert review and a pilot study to ensure clarity
and relevance.

Procedure

Participants gave informed consent, received study details, and completed the questionnaire online. Incomplete surveys

were excluded. Clarifications were provided to minimize misunderstanding.
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Data Analysis

Descriptive statistics summarized demographic and questionnaire data. Open-ended responses were thematically coded into
five themes: engagement, personalization, teacher training, equity and access, and ethical issues.

Results and Discussion

Results from the Survey Study

The survey data highlight a strong confidence among educators in the benefits that Al can bring to learning English for
chemistry in the field of experimental sciences. A large majority of respondents reported favorable effects, with 80% indicating
increased student engagement, 88% emphasizing personalized learning experiences, 72% acknowledging improved assessment
and feedback, and 84% valuing the flexibility Al provides in learning. These outcomes suggest that teachers perceive Al as a
powerful instrument capable of enhancing the educational environment by catering to individual student needs and fostering
active participation.

However, the findings also reveal several challenges associated with integrating Al into education, especially in the context
of learning English for Chemistry. Concerns about data privacy were voiced by 60% of participants, reflecting apprehensions
about the secure handling of sensitive student information. Additionally, 80% stressed the importance of comprehensive teacher
training and ongoing support to facilitate effective adoption of Al tools, while 68% recognized that limited resources could
hinder Al implementation in certain settings. These challenges imply that, despite optimism about AI’s potential, addressing
issues related to ethical considerations, training, and resource disparities is crucial for ensuring equitable and successful
integration across diverse educational environments.

Generally speaking, participants’ attitudes toward Al in learning English for Chemistry are predominantly positive, with
82% expressing favorable views. Nevertheless, 40% voiced concerns about the potential decline of human interaction in the
learning process, indicating a need for a balanced approach that combines technological innovation with human elements to
maximize benefits while minimizing drawbacks.

Moreover, the insights gathered from the open-ended responses to the open-ended item, where participants shared their
comments, suggestions, and recommendations about using Al to learn technical English.

Several participants highlighted AI’s potential to boost engagement in language learning. Many praised chatbots for
practicing conversation skills, with one stating, “Chatbots have helped me feel more comfortable with English; instant feedback
is really enjoyable.” Another added, “Al allows for interactive activities that excite learners and encourage participation.”

A key theme was personalization, with respondents emphasizing the importance of Al adapting to diverse learning needs.
One educator remarked, “Al should tailor lessons to individual proficiency levels, especially for students struggling with
specific concepts.” Another noted, “Personalized Al resources can create adaptive learning paths, helping me progress my
own pace.”

The need for ongoing teacher training was also prominent. Participants stressed that professional development is vital for
effective Al integration. One expressed, “We need comprehensive training on using Al tools in the classroom; more workshops
would be beneficial.” Another agreed, “Continuous professional development on Al would help us leverage these tools to
improve learning.”

Participants also raised concerns about equity and access, emphasizing the importance of providing all students with Al
resources, especially in under-resourced settings. One said, “Efforts are needed to ensure every learner can access Al tools;

many lack devices at home.” Another suggested, “Low-tech Al solutions could help bridge the gap in underserved areas.”
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Finally, ethical issues were highlighted, with concerns about data privacy and algorithmic bias. One participant noted, “We
must safeguard data privacy when using Al tools.” Another added, “Transparency and consent regarding data use are critical
to ethical Al implementation,” reflecting growing awareness of the moral responsibilities involved.

Discussion

This study highlights the complex prospects of integrating Al into learning English for Chemistry among teacher trainees
in experimental sciences education. Most of the participating active Al users (82%) hold positive views on AI’s potential to
personalize learning, boost engagement, and streamline tasks, supporting AI’s role in creating interactive, adaptable
environments (Abatan et al., 2024; Popescu, 2024; Xu et al., 2019). Effective Al use requires both technical skills and ethical-
pedagogical awareness (Feldman-Maggor et al., 2024).

However, a considerable number of participant (60%) expressed concerns over data privacy and algorithmic bias,
emphasizing ethical challenges critical to Al adoption (Samuel et al., 2023; Wong, 2021). Fears that Al may worsen educational
inequalities highlight the need for inclusive policies (Nur Fitria, 2021). Participants called for comprehensive training
combining technical proficiency and ethics, including practical workshops for real-world Al applications (Popescu, 2024).

Qualitative feedback favored interactive Al tools like chatbots for enhancing language skills and motivation, while noting
the importance of equitable access. Forty percent of educators worried that Al might reduce human interaction, underlining the
necessity of balancing technology with social-emotional connections in education (Samuel et al., 2023). These findings support
a blended pedagogical model that leverages Al benefits without losing essential human elements.

Conclusions

This study reveals that 82%the majority of teacher trainees view Al positively for personalizing and improving English for
Chemistry learning but also signals concerns about data privacy (60%) and potential inequality. It stresses the importance of
responsible Al implementation through ethical, technical training and inclusive policies. Interactive Al tools are valued for
engagement, yet maintaining human interaction remains crucial. Future studies should include more active Al users to validate
these findings and explore long-term effects, tool effectiveness, and diverse stakeholder views. To conclude, Al offers

promising educational transformation if integrated thoughtfully with attention to ethical, equitable, and human factors.
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