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Abstract

The present study aims at investigating the effect of using Artificial
Intelligence (Chatbot) in developing communication skills of English
majors. The pre-post design was used in the current study. The study
participants consisted of 60 students in third year, English language
department at Minia Higher Institute of Languages. They were divided into
the control group (n= 30) and the experimental group (n= 30). The
participants of the experimental group received English communication
skills instruction through the proposed chatbot which was developed by the
researcher, whereas the participants of the control group received regular
instruction. The instruments used in the present study consisted of a
questionnaire and a performance test. The results of the present study
showed that the experimental group scored higher marks in the post test
compared to the control group. Also, the results of the study showed that
using Artificial Intelligence (chatbot) enhanced English majors’
communication skills. The study recommended using Artificial Intelligence
“chatbot” to improve students’ English communication skills and adopting
the Artificial Intelligence “chatbot” for enhancing other language skills.
Key words: Artificial Intelligence (Al), Chatbot, Communication Skills
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Introduction

Artificial Intelligence (Al) is a modern technology that emerged with the
emergence of computers, and then it has brought artificial intelligence-
supported (Al) chatbots to its users, that attracted users, educators and
learners worldwide to language models called generative artificial
intelligence which gained greater popularity. Chatbots are used in many
fields and they are called 'conversational agents', ‘conversational tutors', or
they are simply called 'bots' (Perez et al., 2020). With the development of
Artificial Intelligence (Al), the chatbots are developed to be used in a
number of fields, including, marketing, customer service, technical support
and education (Smutny & Schreiberova, 2020). Al became an attractive tool
for learning and using its applications for personal learning as the new and
attractive features of Al extend beyond the learning environment. Artificial
Intelligence Chatbots are intelligent systems which are used in the field of
education because of their benefits, including collaboration, increasing
engagement of students, and accessibility. Also, these tools may result in a
number of new issues, especially what is related to scientific integrity and
academic plagiarism (Cotton et al., 2023). However, there are many Al
chatbots which are used for learning and training, so they can be used for
the purpose of supporting a number of learning outcomes. There are many
Al chatbots which are being developed with different techniques, while, the
first version of ChatGPT, emerged with the first-generation generative pre-
trained transducer (GPT) language model, that is an early evolution of
Natural Language Processing (NLP) algorithms (Zhang & Li, 2021).

Adopting Al chatbots in education has many advantages such as
personalized learning, quick access to information, instant feedback.
However, students' digital literacy skills should be developed to effectively
integrate Al chatbots into learning processes (Farrokhnia et al., 2023). Also,
Al chatbots can be used for analyzing and evaluating students' learning
abilities (Durall & Kapros, 2020). According to Bozkurt, (2023),
considering the effectiveness of Al chatbots, it is resulted from those tools
understanding of the text and producing human-like text. Those tools
capability of comprehension depends on the data and algorithms they
contain. As Al chatbots are generative Al technologies, they can enhance
teaching and learning processes and methods in an unconventional way and
require educators to develop new ways of thinking and keep up with the
transformation, it is emphasized that the potential benefits of the technology
should be used carefully and cautiously.
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While there is much debate about using Al chatbots in the fields of teaching
and learning, there are international organizations which are closely
following developments in this field. For example, in 2023, UNESCO
developed a quick guide to Al applications in higher education with a
specific focus on ChatGPT (Sabzalieva & Valentini, 2023). The UNESCO
organization has also published a research report that includes ethical
values as a guideline for Al curricula in the K12 learning category, with a
special focus on ChatGPT (UNESCO, 2022). Rospigliosi (2023) states that
ChatGPT encourages follow-up questions through a continuous dialog,
providing a different experience from search engines. Search engines do not
store the evolving history of the answer, they just list it. ChatGPT responds
to the challenges posed by the questioner by providing follow-up questions
that develop and expand the answers. The GPT-3 model is a language
model that uses deep learning to produce human-like text. Ziang (2020)
states that chatbots engage users in a text-based conversation to draw out
their views and opinions. But there is a challenge to develop effective
interview chatbots that can handle user free-text responses to open-ended
questions and deliver engaging user experience. Firstly, the feasibility and
effectiveness of using publicly available, practical Al technologies should
be investigated to build effective interview chatbots.

According to Smutny & Schreiberova (2020), interest in the use of Al
chatbots for teaching and learning purposes is increasing greatly. When the
literature is examined, it is noticed that Al chatbots are used at many fields
such as technology (Tang et al., 2023), health (Sap¢t & Sape¢i, 2020),
mathematics (Hwang & Tu, 2021), and educational sciences (Zawacki-
Richter et al., 2019). Systematic literature reviews in the field of
educational sciences include the use of Al in language education (Liang et
al., 2023), artificial intelligence in teacher education (Salas-Pilco et al.,
2020), trends in Al-supported e-learning (Tang et al., 2023), and the use of
artificial intelligence for assessment (Gonzalez-Calatayud et al., 2021)
Communication skills:

Communication skills refer to the abilities you use when you give or
receive different kinds of information, including communicating ideas,
feelings or even an update on your project. Those skills involve speaking,
listening, observing and empathizing. Also, there are differences in how to
communicate whether through face-to-face interactions, telephone
conversations or digital communications including emails and social media.
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They are the skills which allow you to understand and be understood by
other people, which include communicating ideas effectively to other
people, listening actively in conversations, giving and receiving
critical feedback and public speaking.
There are different methods of communication, include:

« Verbal communication.

« Non-verbal communication.

« Written communication.

« Listening.

« Visual communication.

' Types of ‘
Communication

v v
l | Formal Informal |

Distance

@ EDUCBA

The way of communication depends on who you are communicating with,
and the purpose of this communication. Different communication methods
are suited to different situations and you can decide which is most
appropriate for conveying your message and communicating most
effectively. There are several different ways individuals communicate with
each other. Each one can be important in different ways and they are often
used together. For example, non-verbal communication is used alongside
verbal communication with the use of facial expressions, body language,
hand gestures and head nodding.

Verbal communication can be used in a variety of ways. This includes
communicating on a one-to-one basis or in a group setting. Verbal
communication can take place in person, over the telephone, by video
conference or voice message. Verbal communication is also used on
television, social media and news outlets.
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Written communication can be useful in a variety of ways both in a formal
and informal setting. This can include letters, legal documents, reports,
emails and social media.

Methods of communication will change depending upon the people who are
communicating with each other and the context of that communication. For
example, an email between two professional people would sound different
compared to an email between two friends, as the formality and tone would
differ. Communication methods may also change depending upon the
understanding of the subject matter by the person receiving the message.
For example, if there was a training course for beginners, the language
would not be as complex and more visual aids may be used.

Verbal communication: It refers to communicating using words. This
includes sounds, words, language and speaking. Speaking is an effective
way of communicating: it is classified into interpersonal communication
and public speaking (Aarti, 2011). Interpersonal communication occurs
when one person speaks directly to another. Here, communication would
be informal: one can say what one really feels, though this is bound by the
social norms guiding the sender and the receiver. Public speaking occurs
when one person speaks to a large group. In this case, communication is
formal; rule bound and centred more on the speaker getting some kind of
result. In all of these, speakers may want to entertain, inform, persuade or
argue. Verbal communication can also be referred to as oral or spoken. It
can make use of visual aids and non-verbal elements to facilitate meaning
and enhance rapport and achieve high level of understanding by removing
ambiguity and garnering immediate feedback. Verbal communication is
when we use the spoken word to communicate with others. This can be
face to face with another person or group of people, or over the telephone
or video call, for example Skype or Zoom. Face-to-face verbal
communication is usually the preferred method of communication;
however, it is not always realistic due to time constraints or the location of
people.

During the Covid-19 pandemic people have had to adapt in the way they
communicate, and a lot of verbal communication has moved online via
video calls and video conferences. Verbal communication can be informal,
for example casually chatting with a friend, or it can be a more formal
process such as a work meeting, interview, conferences, lectures or oral
presentation. How effective the oral communication is will depend upon the
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receptiveness of the receiver, speed, volume and pitch of the words and
clarity of speech.

Non-verbal communication:  According to (Daniel, 2016) Non-verbal
communication refers to the process of conveying meaning through non-
word messages. It is related with messages, information and ideas we
convey without words; that is through the use of physical communication
including tone of voice, body motion, etc. it also includes symbols and sign
language, because facial expressions, body language or physical contact
convey a lot of information. Sign language is a good example of non-verbal
communication as it can be used by anyone at any time. A non-verbal sign
such as bell ringing is a common sign you and | understand. By itself,
ringing of a bell means nothing. However, in recognized contexts, it may
mean “time for school”, “change of lesson”, “is somebody at home”, “end
of lesson”, or “second hand goods for sale.”Non-verbal communication
helps you get a sense of how others are feeling and what they may be
thinking. Physical non-verbal communication includes eye contact, facial
expressions, body posture, and movements of body in addition to the tone
of voice. They help to convey a message to the person or people when you
are communicating with.

Written communication: Written communication refers to communication
with other people through written speech. The ways of using written
communication may include reports, articles, Email and text messages,
both for business and personal purposes. The advantages of written
communication include editing and amending the text many times before
sending it finally to the recipient. Historically, written communication first
emerged through the use of pictograms, which were made on stone
(Yule,2010). Later, writing began to appear on paper, papyrus, clay and
wax. Now, communication is carried on by the transfer of information
through controlled waves and electronic signals. The effectiveness of the
written communication depends on writing style, vocabulary selected,
grammar used, and text clarity.

Visual communication: According to Aarti (2011) it is a visual display of
information such as topography, photography, signs, traffic codes, symbols
and designs. Television and video clips are the electronic form of visual
communication.

According to Daniel (2016) Intra-personal communication is a level of
communication that is general to all types of communication. It is the

tey



Journal of Research in Education and Psychology 39(4) October 2024

language use or thought that is internal to the communicator. In addition,
when you daydream or pep-talk yourself, these can also be classified as
intra-personal communication.

Pedagogical Implications of Integrating Al in Language Learning:

The integration of Al in language learning has significant pedagogical
implications. Research by Zheng and Xing (2020) investigated the
pedagogical benefits of an Al-powered adaptive learning The Role of
Artificial Intelligence (Al) In Developing English Language Learner's
Communication Skills, and found that it effectively personalized language
instruction to meet learners' individual needs. The study emphasized the
importance of adaptive assessments and personalized feedback in
promoting learners' progress and engagement. Additionally, Zhang et al.
(2019) explored the role of Al-based chatbots in language learning and
highlighted their ability to provide immediate and interactive language
practice opportunities. Learners reported increased motivation and
engagement when interacting with chatbots, which facilitated natural
language conversations and offered personalized feedback. These findings
underscore the pedagogical value of Al technologies in promoting learner
autonomy and creating tailored learning experiences.

Previous research has shown the positive impact of Al in enhancing English
language learners' communication skills. A study by Li et al. (2020)
investigated the effectiveness of an Al-powered speech recognition system
in improving learners' pronunciation and found that learners who received
feedback from the system showed significant improvements compared to
those who did not. This finding aligns with the study conducted by Chen et
al. (2018), which demonstrated that the use of Al-based virtual tutors
improved learners' speaking fluency and accuracy. Similarly, Wang and Liu
(2019) explored the effectiveness of an Al-driven language learning
application in developing learners' oral proficiency. Their findings revealed
that learners who used the application exhibited enhanced speaking skills
and greater confidence in real-life communication situations. These studies
collectively supported the notion that Al technologies, such as speech
recognition systems and virtual tutors, had a positive impact on developing
English language learners' speaking skills.
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Results of Chui's study (2005) agreed with the present study as it pointed
out that communication, when pedagogically employed, can lead to better
classroom interaction and creative learning .this can also improve and build
up students confidence and facilitate their writing skills in literacy
classroom.

The study of Sang (2010) concluded that student teachers should be
prepared to integrate information and communication technology (ICT) into
their future teaching and learning practices. Results of that study show that
prospective ICT integration significantly correlates with language teaching
and learning competence.

Context of the Problem:

Having interviewed some English majors from Minia Higher Institute
for languages and examining their scores in the subject of communication
skills, it was found out that they suffer from some difficulties in mastering
some communication skills, whether verbal or written communication.

The researcher tried to verify the existence of the problem in an accurate
way, so he used two tools for this purpose. First, the researcher interviewed
some English majors (60 students) and asked them the questions of the
interview form. Some of them stated that they suffer from some difficulties
in mastering communication skills. By analyzing their responses to the
interview questions, and their marks in the communication skills subject,
the researcher found out the following:

»> 12% stated that, they suffer from some difficulties in some cultural

aspects.

» T70% stated that, they suffer from some difficulties in active listening.

> 90% stated that they suffer from some difficulties in straight talking.

» 63% stated that, they suffer from some difficulties in non-verbal

communication.

» 59% stated that they suffer from some difficulties in stress

management.

» 14% stated that they suffer from difficulties in Al literacy.

Therefore, English majors suffer from some difficulties in some
communication skills.

Statement of the Problem:

English majors suffer from some difficulties in some communication skills,
including:
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Recognizing cultural aspects.

Active listening,as one of the most important aspects of
communication.

Straight talking (Conversation) as the basis of communication.
Non-verbal communication.

Stress management.

Al literacy

So, the present study attempted to investigate the following main question:

What is the effect of using Artificial Intelligence (Chabots) on developing
English majors’ Communication Skills?
Hypotheses of the Study:

1- There is a statistically significant difference (favoring the

experimental group) between mean scores obtained by the
experimental group and the control group at the post test for the skill
of recognizing and using cultural aspect.

2- There is a statistically significant difference (favoring the

experimental group) between mean scores obtained by the
experimental group and the control group at the post test for the skill
of active listening.

3- There is a statistically significant difference (favoring the

experimental group) between mean scores obtained by the
experimental group and the control group at the post test for the skill
of straight talking.

4- There is a statistically significant difference (favoring the

experimental group) between mean scores obtained by the
experimental group and the control group at the post test for the skill
of non-verbal communication.

5- There is a statistically significant difference (favoring the

experimental group) between mean scores obtained by the
experimental group and the control group at the post test for the skill
of stress management.
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6- There is a statistically significant difference (favoring the post-test)
between mean scores obtained by the experimental group at the pre
and post communication test.

Aims of the Study:

The current study attempted to:
1- develop some English communication skills of English majors.

2- relieve stress of communication of English majors.
3- reinforce Al literacy at English majors.

Significance of the Study:
The significance of the current study stemmed from the following
considerations:

1- Developing some communication skills of English majors.

2- Relieving stress of communication of English majors.
3- Reinforcing Al literacy of English majors.
4- Motivating the English majors to identify other cultures and to
accept the other.
5- Encouraging English majors for cultural exchange and looking for
meaning.
Encouraging English majors for self-learning and interaction with
each other.
Participants of the Study:
The study was conducted in Minia Higher Institute of Languages in the
first term of 2023-2024. The study sample consists of 60 male and female
students enrolled in the third year (English department).
Study Variables:
The present study included the following variables:
1- The independent variable: Using artificial intelligence (Chabots)
2- The dependent variables: Developing some English
communication skills of the English majors.
3- the control variable: Performance level.
Design of the Study
To investigate the effectiveness of this program, the study employed the
pre-post control group design. It is a quasi-experimental research design in
which the same dependent variable is measured in both control and

(@)
1

XA



Journal of Research in Education and Psychology 39(4) October 2024

experi
The st

mental group participants before and after administrating a treatment.
udy sample consisted of 60 students which were divided equally into

the experimental group (n = 30) and the control group (n = 30). Also, the

mixed

approach was employed in the current study to deal with both

qualitative and quantitative data and to present answers to research question

throug

h both numerical and narrative forms.

Instruments and Materials of the Study:

1-

2-

3-

A performance test in the selected communication skills that includes
questions which examine cultural items, listening items, conversation
items and non-verbal communication cues.

Students’ questionnaire on the difficulties which they face in English
communication, Al literacy and communication  stress
management. The questionnaire was developed by the researcher and
it consists of 6 questions.

English communication (Chabots) program which consists of four
units including the topics stated below.

The following procedures were taken in designing the Al chatpot lessons

and ac

tivities:

» Writing the list of English communication skills by using the following
sources:

a- Analyzing the communication skills course description at Minia
Higher Institute of Languages.

b- Live observations.

c- Reviewing the literature.

» Stating the objectives of English communication skills Al Chatpot for

E

nglish majors who are expected to be able to:

acquire some English cultural aspects,

listening actively, while they communicate in English.

communicate in English language.

acquire non-verbal communication skills.

manage English communication stress.

use artificial intelligence (Al) to develop their English
communication skills.
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» Evaluating the communication skills chatpot by jury members to
decide its suitability (8 members)

Material:
For (36 hours) through a full semester, the researcher used an Al English

communication (Chabots) program as its material was developed by the
researcher and was designed by a web developer.

The chatbot consists of four units, which dealt with the following topics:

« Recognizing cultural aspects.
Active listening,as one of the most important aspects of
communication.
Straight talking (Conversation) as the basis of communication.
Non-verbal communication.
Stress management.
Al literacy
Each lesson took a lecture at the English lab, where the learners used
their mobile phones and tablets, while the teacher used the smart
board to teach the communication skills and to direct the students to
the chatbot content, then learners were asked to work in some
activities after each lesson at their homes, and then e-mail the answer
to the researcher. So all lessons and activities took the first term of
the academic year 2023/2024, while there was an introductory period
where the researcher introduces the rules, and how to use the chatpot
to the English majors.
Results Related to the Study Hypotheses:

Verifying the First Hypothesis:

Table 1: t-value of the post comparison between the experimental
group and the control group in the skill of recognizing cultural aspects

- : Standard _
The administration of the post test | N | Mean o t-value | Sig.
deviation
The control group 30 | 3.23 1.25 721 0.000
The experimental group 30| 5.73 1.43

From the above table, it is pointed out that the calculated t- value that
reached (7.21) was higher than the table value of (t) at the level of (0.01).
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This means that there are statistically significant differences between the
two groups in favor of the post administration of the experimental group.
So, the experiment had an effect on acquisition of the research subjects in
the skill of recognizing cultural aspects.

Verifying the Second Hypothesis:

Table (2): t-value of the post comparison between the experimental

group and the control group in the skill of active listening
t-

The administration of the N | Mean Standard Sig.
post test deviation | value
The control group
30 4.87 2.08
7.32 0.000
The experimental group 30 | 822 1.40

From the above table, it is pointed out that the calculated t- value that
reached (7,32) was higher than the table value of (t) at the level of (0.01).
This means that there are statistically differences between the two groups in
favor of the post administration of the experimental group, so the
experiment had an effect on the acquisition of the research subjects in the
skill of active listening.

Verifying the Third Hypothesis:
Table (3): t-value of the post comparison between the experimental
group and the control group in the skill of straight talking
(Conversation):

The administration of the post N | Mean Standard | t-value | Sig.
test deviation
The control group 30 | 3.50 1.57 15.43 | 0.000
The experimental group 30 | 9.78 1.58

From the above table, it is pointed out that the calculated t- value that
reached (15,43) was higher than the table value of (t) at the level of (0.01).
This means that there are statistically significant differences between the
two groups in favor of the post administration of the experimental group, so
the experiment had an effect on the acquisition of the research subjects in
the skill of straight talking (Conversation)
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Verifying the Fourth Hypothesis:

Table (4) t-value of the post comparison between the experimental

group and the control group in the skill of non-verbal communication
t-

S : Standard Sia.
The administration of the posttest | N | Mean deviation | value g
The control group 30 | 1.80 0.85 9.11 | 0.000
The experimental group 30 | 3.87 0.91

From the above table, it is pointed out that the calculated t- value reached
( 9,11) was higher than the table value of (T) at the level of (0.01). This
means that there are statistically significant differences between the two
groups in favor of the post administration of the experimental group, so the
experiment had an effect on the acquisition of the research subjects in the
skill of non-verbal communication.

Verifying the Fifth Hypothesis:
Table (5): t-value of the post comparison between the experimental group and the
control group in the skill of stress management

N t- .
The administration of the post N | Mean Standard Sig.
test deviation | value
Control group 30 | 240 0.73 855 | 0.000
Experimental group 30 | 4.07 0.78

From the above table, it is pointed out that the calculated t- value that
reached (8,55) was higher than the table value of (t) at the level of (0.01).
This means that there are statistically significant differences between the
two groups in favor of the post administration of the experimental group, so
the experiment had an effect on the acquisition of the research subjects in
the skill of stress management.

Verifying the Sixth Hypothesis:

Table (6) t-value of the pre-post comparison of the experimental group in
English communication skills

.. . t- .
The administration of the N | Mean Standard Sig.
test deviation | value
Pre-test 30 15.80 4.17 14.97 0.000
Post-test 30 | 31.67 4.01

From the above table, it is pointed out that the calculated t- value that
reached (14,97) was higher than the table value of (t) at the level of (0.01).
This means that there are statistically differences between the mean scores
in favor of the post administration of the experimental group, so the
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experiment had an effect on acquisition of the research subjects in the
English communication skills.
Discussion of Results:

All the study hypotheses were verified and the results of the present
study confirmed that there is development in student level of English
communication performance after the treatment. Means of the scores in the
posttest and the obtained t-value in the pre-post test of the study group were
in favor of the experimental group and the posttest results, and the t-value
was significant. That supports the research hypotheses. Also, that means the
study participants developed their English communication skills. This
development of English communication skills might be attributed to a
number of factors, which include the use of Al (Artificial Intelligence)
program (chatbots), peer and group work, varied evaluations, the
interactivity, receiving feedback, and wusing time effectively as
communication course is available twenty four hours, so learners can use it
at any time from any place.

Recommendations:

- Using Artificial Intelligence “chatbot” to improve students’ English
communication skills at all levels of education.

- Adopting the Artificial Intelligence “chatbot” for enhancing other
language skills.

- Adopting the Artificial Intelligence “chatbot” for enhancing the skills
of other languages.

- Further studies and research are needed about online Al testing and
providing Al feedback to learners.

- Integration of Al technologies in language learning environments.

451



References:

Aarti, R. (2011). “Four Types of Communication”, retrieved from:
http://www.buzzle.com/articles

Bozkurt, A. (2023). Generative artificial intelligence (Al) powered
conversational educational agents: The inevitable paradigm shift.
Asian Journal of Distance Education, 18(1), Retrieved from:
http://www.asianjde.com/ojs/index.php/AsianJDE/article/view/718

Chen, C. M., Huang, Y. M., & Kinshuk. (2018). Effects of an intelligent
tutoring system on students’ learning outcomes and attitudes in the
context of English as a foreign language. Journal of Computer
Assisted Learning, 34(4), 376-393.

Chiu, C (2005), writing in English: perspectives of an ethnic Chinese
teacher and her students, PHD thesis, University of New Mexico

Cotton, D. R., Cotton, P. A., & Shipway, J. R. (2023). Chatting and
cheating: Ensuring academic integrity in the era of ChatGPT.
Innovations in Education and Teaching International, 1-12,
retrieved from: https://doi.org/10.1080/14703297.2023.2190148

Daniel, 1.0.A. (2016). Communication as socio-cultural meaning exchange.
The example of Richard Wright’s Black Boy, International
Journal of Applied Linguistics and English Literature, 2,5:173-
177

Durall, E., & Kapros, E. (2020) Co-design for a competency self-
assessment chatbot and survey in science

Farrokhnia, M., Banihashem, S. K., Noroozi, O., & Wals, A. (2023). A
SWOT analysis of ChatGPT: Implications for educational practice
and research. Innovations in Education and Teaching International,
1-15, retrieved from:
https://doi.org/10.1080/14703297.2023.2195846

Gonzéalez-Calatayud, V., Prendes-Espinosa, P., & Roig-Vila, R. (2021).
Artificial intelligence for student assessment: A systematic
review. Applied Sciences, 11(12), 5467.

Hwang, G. J., & Tu, Y. F. (2021). Roles and research trends of artificial
intelligence in mathematics education: A bibliometric mapping
analysis and systematic review. Mathematics, 9(6), 584, retrieved
from: https://doi.org/10.3390/math9060584

Li, J., Xie, H., Li, D., & Lu, X. (2020). Effects of an Al-based speech
recognition system on improving EFL learners’ pronunciation.
Computers & Education, 156, 103952.

toy


http://www.buzzle.com/articles
http://www.asianjde.com/ojs/index.php/AsianJDE/article/view/718
https://doi.org/10.1080/14703297.2023.2190148
https://doi.org/10.1080/14703297.2023.2195846
https://doi.org/10.3390/math9060584

Journal of Research in Education and Psychology 39(4) October 2024

Liang, J. C., Hwang, G. J., Chen, M. R. A., & Darmawansah, D. (2023).
Roles and research foci of artificial intelligence in language
education: an integrated bibliographic analysis and systematic
review approach. Interactive Learning Environments, 31(7),
4270-4296

Pérez, J. Q., Daradoumis, T., & Puig, J. M. M. (2020). Rediscovering the
use of chatbots in education: A systematic literature review.
Computer Applications in Engineering Education, 28(6), 1549-
1565.10.1002/cae.22326

Rospigliosi, P. A. (2023). Artificial intelligence in teaching and learning:
what questions should we ask of?

Sabzalieva, E., & Valentini, A. (2023). ChatGPT and artificial
intelligence in  higher  education: Quick start guide,
retrieved from:
https://eduq.info/xmlui/handle/11515/38828

Salas-Pilco, S. Z., Xiao, K., & Hu, X. (2022). Artificial intelligence and
learning analytics in teacher education: A systematic review.
Education Sciences, 12(8), 5609. Retrieved from:
https://doi.org/10.3390/educsci12080569

Sang. G. (2010). Student teachers’ thinking processes and ICT integration:
Predictors of prospective teaching behaviors with educational
technology. Computer & Education, Volume 54, Issue 1, January
2010 103-112.

Smutny, P., & Schreiberova, P. (2020). Chatbots for learning: A review of
educational chatbots for the Facebook Messenger. Computers &
Education, 151, 103862. 10.1016/j.compedu.2020.103862

Sapci, A. H., & Sapci, H. A. (2020). Artificial intelligence education and
tools for medical and health informatics students: systematic review.
JMIR Medical Education, 6(1), €19285. Retrieved from:
https://doi.org/10.2196/19285

Tang, K. Y., Chang, C. Y., & Hwang, G. J. (2023). Trends in artificial
intelligence-supported e-learning: A systematic review and co-
citation network analysis (1998-2019). Interactive Learning
Environments, 31(4), 2134-2152.
https://doi.org/10.1080/10494820.2021.1875001

Wang, K., & Han, C. (2013). Accomplishment in the multitude of
counselors: peer feedback in translation training. Translation and
Interpreting, 5(2).

453


https://eduq.info/xmlui/handle/11515/38828

Zawacki-Richter, O., Marin, V. I, Bond, M., & Gouverneur, F. (2019).
Systematic review of research on artificial intelligence applications
in higher education—where are the educators?. International Journal
of Educational Technology in Higher Education, 16(1), 1-27.
Retrieved from: https://doi.org/10.1186/s41239-019-0171-0

Zhang, M., & Li, J. (2021). A commentary of GPT-3 in MIT technology
review 2021. Fundamental Research, 1(6), 831-833.
10.1016/j.fmre.2021.11.11

Zhang, M., Trilling, D., Ren, J., & Wang, Y. (2020). Adaptive learning in
Al-based English language learning systems: Past, present, and
future. Journal of Educational Technology Development and
Exchange, 13(1), 1-16.

Zhang, D., Tang, J., Gao, L., & Wei, X. (2019). Chatbot-assisted language
learning: An empirical study of learners' perceptions and attitudes.
IEEE Access, 7, 13310-13319.

Zheng, H., & Xing, Y. (2020). An adaptive learning platform based on
Al for English learning. IEEE Access, 8, 202612-202620.

Ziang et al. (2020). If I Hear You Correctly: Building and Evaluating
Interview Chatbots with Active Listening Skills. CHI 2020, April
25-30, 2020, Honolulu, HI, USA

to¢



