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Growing up with the GenAl Baby

Generative artificial intelligence (GenAl) is actually a newborn technology that is still in its
infancy. This technology will eventually start to walk, and then run, following the crawling stage
(Bozkurt, 2024; Bozkurt & Bae, 2024). Unlike other technologies, it can learn, unlearn and relearn.
This ability of GenAl actually points out that there are untapped areas waiting to be explored in
human-machine interaction in general and human-Al interaction in particular (Akban et al., 2024;
Bozkurt, 2023; Bozkurt & Sharma, 2024). One of these areas to explore is learning and teaching in
the educational landscape (Tlili et al., 2023). To proactively prepare for the future, we must explore
the world of GenAl and dig in deeper to use this technology responsibly, effectively, and efficiently.

Digging in Deeper: Generative Al Technology in the Educational Landscape

GenAl holds great promise for transforming how we teach and learn, praised for its ability
to adapt to individual learning needs (Swindell et al., 2024). It provides an unprecedented and unique
opportunity to introduce educators and learners to Al technology and its capabilities, offering
personalized scaffolding and tailored teaching and learning experiences. By continuously analyzing
user data, Al algorithms personalize learning paths, ensuring that each student receives content and
assessments aligned with their strengths and weaknesses (Hodges & Kirschner, 2024). Another
significant capability is the augmentation of feedback and assessment processes. GenAl enables
automated and immediate feedback mechanisms to provide learners with quicker results related to
their academic performance on assignments (Kadaruddin, 2023; Su & Yang, 2023).

These affordances collectively position GenAl as a time-saving powerful tool in shaping a
more personalized, efficient, and engaging instructional experience (Bozkurt et al., 2023; Lin et al.,
2024; Ruiz-Rojas et al., 2023). The goal of individualized learning is to create an environment that
adapts to learners’ needs through personalized feedback and contextually and competently relevant
tasks. This adaptability may help to ensure that learners receive content and assessments at an
appropriate difficulty level, fostering a more engaging and effective learning experience (Chan &
Hu, 2023). As a result, instructional designers can leverage GenAl to build tailored learning
pathways that respond to the evolving needs and progress of each learner. Moreover, GenAl can aid
in assessing and refining instructional design outcomes, making the design process more iterative
and responsive. This allows instructional designers to expedite decision-making and transition from
design to implementation more swiftly (Salinas-Navarro et al., 2024).

However, what are we trying to achieve in student learning through the convenience and
customization offered by GenAl tools? As we embrace these advancements, it is crucial to critically
examine what type of learning students are being trained with Generative Al, considering the broader
and unintended implications for their cognitive and social development.

One critical concern we argue is whether students are becoming overly reliant on these tools
for deep thinking and meaningful problem-solving, which requires student-led specific and
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intentional pedagogies in the classroom (Glazewski & Hmelo-Silver, 2019). It is well accepted that
deep meaning-making and learner agency are crucial for effective learning and knowledge building
(Hawkins, 1997). For example, problem-solving represents a student driven pedagogical approach
in which students learn through solving authentic and complex problems and reflecting on their
experiences (Hmelo-Silver & Barrows, 2008). It involves scaffolded inquiry where students
collaboratively engage in meaningful problem-solving tasks while taking responsibility for their own
learning (Bae et al., 2021). Students are expected to take an active role, engaging their agency in the
pursuit of learning goals through seeking information and evaluating and negotiating decisions
(Bridges et al., 2012). In this context, the personalized prompts and adaptive scaffolding provided
by GenAl can potentially inhibit students' ability to think on their own and initiate and develop
critical-thinking skills. When students are accustomed to Al-generated assistance at every thinking
step, they might struggle to navigate problems without such support, raising the question of whether
they are truly learning or merely following guided steps.

Moreover, the focus on personalized learning facilitated by GenAl tends to overshadow the
importance of collaborative learning. A shift towards individual learning might hinder the
development of collaborative meaning making and communication skills. During problem-solving,
students often work on problems in small groups, allowing them to acquire both content knowledge
and collaboration skills through joint cognitive engagement in inquiry activities, where they
communicate their ideas with peers (Hmelo-Silver et al., 2007). This collaborative process is
typically seen as a dialogic activity aimed at enhancing team understanding (Bereiter, 2002). Such
dialogic engagement occurs when all participants are actively involved and take responsibility for
their own and others' learning under the guidance of a highly skilled facilitator (Hmelo-Silver &
Barrows, 2008). The facilitator guides through coaching, modeling, and offering support as needed
without directly giving the correct answers (Hmelo-Silver et al., 2007). They also model the types
of questions students should be asking themselves and their peers, creating a cognitive
apprenticeship (Hmelo-Silver & Barrows, 2006). In this context, GenAl can be a great asset to
scaffold the collaborative inquiry process if designed to support and enhance these collaborative
learning experiences. By integrating GenAl tools that promote collaborative learning, critical
thinking, and effective group communication, educators can ensure that students benefit from
personalized learning while also acquiring essential social and cognitive skills necessary for success
in both academic and professional settings. Therefore, it is critical to design GenAl tools that
facilitate collaborative learning experiences and cater to individual learning progress, without
isolating students or depriving them of opportunities to engage with their peers.

As a final remark, it should be noted that while GenAl can provide immediate and
personalized feedback, educators and students need to critically evaluate the output of these tools,
ensuring that the support provided enhances learning rather than reinforcing shallow understanding
or biased perspectives that Al generated. The credibility and the quality and depth of the feedback
are contingent on the data and algorithms that drive these systems. Al tools can perpetuate existing
biases present in their training data and might offer superficial rather than substantive feedback
(Almeida et al., 2022).

Insights and Reflections from GenAl Special Issue
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The papers in this special issue offer a critical understanding of how various stakeholders
(e.g., students, educators, administrators, and instructional designers) use and perceive GenAl in
their own context. The issue features one systematic review, two conceptual articles, and six
empirical articles. A common theme across these nine studies includes the ethical concerns and
cautious approach taken by educators and instructional designers in using and introducing GenAl
along with potential opportunities and challenges in teaching and learning.

In their systematic review study, Lee & Moore synthesized ten studies from 2019 to 2023 on
the use of GenAl for automated feedback in higher education, highlighting how these systems
reduced instructor workload, enhanced communication, provided cognitive and emotional support,
and improved accessibility. Conceptual articles featured in the special issue offer both critical and
crucial perspectives. For instance, Cacho proposed balanced and flexible guidelines for
incorporating GenAl into university teaching and learning. The guidelines offered faculty and
students a reference for integrating Al into coursework. In their article, Stefaniak & Moore proposed
a conceptual framework to help instructional designers leverage GenAl tools for inclusivity,
emphasizing the need to address ethical considerations and engage in iterative design practices.

In the empirical studies, Johnson et al. revealed that most participants expected Al to
significantly impact their institutions within the next five years, but many felt their institutions were
unprepared for this change. Their findings highlighted concerns about academic integrity, skepticism
about Al being overhyped, and feelings of uncertainty. Cheng explored the potential of ChatGPT to
improve university students' English writing skills, surfacing that while students found these tools
convenient, teachers were concerned about the feedback Al provides. Kemal et al. also showed the
benefits of ChatGPT for language learning, particularly for writing assignments. However, they also
demonstrated the challenges, such as inaccuracy, lack of critical thinking, plagiarism, and technical
difficulties. Li et al. revealed that language learners in the U.S. were motivated to use ChatGPT for
its flexibility and personalization. The study highlighted that learners' self-monitoring skills
enhanced their efficient use of Al, offering insights for designing Al-integrated learning to support
diverse needs and expand opportunities. Bae et al. found that online class discussions significantly
increased pre-service teachers' awareness and foundational knowledge regarding ChatGPT while
reducing their anxiety about Al. However, despite this exposure, few expressed intentions to adopt
Al tools in their teaching. Kumar et al. examined the roles of instructional designers in higher
education regarding the integration of GenAl into their institutions and their professional practices.
The study highlighted the instructional designers’ cautious and ethical approach to GenAl
integration.

The articles featured in this special issue call attention to the potential benefits as well as the
complexities and challenges inherent in integrating Al into educational settings. These articles may
provide valuable insights into the early perceptions of GenAl integration, helping us understand how
educators and researchers initially approached and adapted to these emerging technologies. By
facilitating dialogue on these issues, we aim to encourage a more critical and careful understanding
of how Al generally and generative Al specifically can be meaningfully integrated into teaching and
learning, and to stimulate discourse on future directions that foster critical and ethical use of Al with
robust pedagogical principles. In other words, we must ensure that Al serves as a learning tool or
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companion that enhances collaborative problem solving and knowledge building in the learning
process rather than a training tool that reinforces scaffolded behavior depending on right or wrong
answers.
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Abstract

Since the rise of generative artificial intelligence (GenAl) in late 2022, many scholars and thought
leaders have wondered about its impact on higher education. This study used a survey
methodology (three multiple choice questions and one open-ended question) to explore the
perspectives of a nationally representative sample of 1,327 U.S. administrators and faculty, asking
questions to understand how much change they anticipate as a result of advancements in artificial
intelligence (Al) technology, how prepared their institution is for such change, and what aspects of
higher education they expect to change. The researchers used Kranzberg’s Laws of Technology as
a lens to interpret the findings and guide the subsequent discussion about how Al might impact
higher education. The findings showed that the vast majority of participants expect that Al will
change their institution over the next five years and that the majority of participants do not feel that
their institution is ready for change. The comments left in response to the open-ended questions fell
into one of four themes: concerns about academic integrity and rigor, issues related to Al
integration (e.g., anticipated benefits, practices in teaching and learning, issues related to
preparedness, and the expected scope of change), the feeling that the current Al discourse is merely
hype, and feelings of uncertainty. Ultimately, Al has the potential to be both advantageous and
disadvantageous to teaching and learning, with the benefits and challenges of its use varying by
context.

Keywords: artificial intelligence, generative artificial intelligence, higher education, AIED,
institutional change, Al integration

Johnson, N., Seaman, J., & Seaman, J. (2024). The anticipated impact of artificial intelligence on
higher education. Online Learning, Volume28(3), (9-32). DOI: 10.24059/0lj.v28i3.4646
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“Technology is neither good nor bad; nor is it neutral.”

~Kranzberg’s First Law

Since the launch of ChatGPT in late 2022, conversations about the impact of artificial
intelligence (Al) on higher education have gained prominence. Mollick (2024) recently wrote that
“we are at an inflection point where Al will reshape how we teach and learn,” adding that “they
[AI] will destroy the way we teach before they improve it” (p. 160). He goes on to elaborate on the
tensions that exist within education surrounding Al use: namely, Al can be used by students to
cheat and it offers substantial promise in providing individual-level support to students.

The role of Al in our systems of education and society, in general, is a cross-disciplinary
issue encompassing many aspects (e.g., applications, benefits, drawbacks, policy, innovation,
funding, adoption), more than are possible to address in detail in a single paper. In this paper, we
focus on macro-level observations of the anticipated impact of Al situated within the U.S. while
acknowledging that there are nuances and context-specific phenomena that may not be captured in
our discussion. When presenting a high-level view of a complex and pervasive technology, one
risks missing the forest for the trees. To avoid becoming overly focused on the minutiae of how Al
is being implemented and the many potential applications and challenges, we used Kranzberg’s
laws of technology (Kranzberg, 1986) as a theoretical framework to synthesize our findings and
shape our discussion about the broader implications.

Our study builds upon previous work done by Bay View Analytics related to how higher
education might change in the years to come (e.g., Johnson et al., in press; Veletsianos et al.,
2021). In spring 2023, Bay View Analytics surveyed faculty about anticipated change at their
institution and higher education more broadly over the next five years (Johnson et al., in press).
One of the topics that emerged in the open-ended responses was Al, which led the research team to
wonder about participant expectations and feelings about the future specific to Al. Our present
study focuses explicitly on the adoption and impact of Al technologies on higher education in the
u.s.

We also recognize that the term Al is somewhat ambiguous and includes a variety of
technologies that have been used over decades, such as machine learning, intelligent tutoring, and
(more recently) generative Al (GenAl). Although the questions asked of participants in our study
used the term “Al” rather than asking about a specific type of Al technology, our findings show
that participants tended to focus on GenAl in their responses. Thus, this paper focuses primarily on
the anticipated impact of GenAl on higher education.

The purpose of this study is to investigate the anticipated impact of Al, particularly GenAl,
on higher education institutions among faculty and administrators. The following research
questions guided our work:

e How much change might Al bring to institutions over the next five years?
11
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e Are institutions prepared for such change?
e What aspects of higher education are expected to change due to Al technologies,
particularly GenAl?
Review of the Relevant Literature

Scholarly reviews of literature related to Al use in education (also referred to as AIED)
point out that this is not a new topic: Al has been used over time to support learning through
various applications that help with assessment, provide individualized student support, and assist
with administrative tasks (e.g., Chiu et al., 2023; Crompton & Burke, 2023; Zawacki-Richter et al.,
2019). While past research showing how Al has been used is helpful for understanding its potential
applications, the purpose of this study is to investigate the anticipated impact of Al going forward.
Our review of the literature first focuses on publications that are relevant to three key elements of
our study: anticipated change over the next five years, preparedness for such change, and aspects
that are expected to change. We conclude the section with a description of the theoretical
framework used to guide our interpretation of the findings and discussion.

Extent of Anticipated Change

Scholarly discourse and anecdotal discussions within academia indicate that Al used within
higher education is growing. Within the U.S., reports from well-respected sources in the higher
education sector have highlighted the increasing prominence of AIED and provided insights on the
state of the landscape and recommendations for Al strategy development (e.g., Fink, 2024; Gunder,
2024; Pelletier et al., 2024; Schroeder, 2024). There is an overarching sentiment within these
reports that increased Al use brings both opportunities, such as improving support for students with
disabilities, and challenges like academic integrity and algorithmic biases that may disadvantage
some students (Fink, 2024).

At the same time, Staudt Willet and Na (2024) cautioned against overestimating the use
(and growth) of Al in higher education. Their study examining 25 education-related subreddits (on
the Reddit platform) revealed that the volume of conversations related to ChatGPT was low;
however, when it was discussed, the engagement was high. These subreddit conversations mostly
centered on students and topics like academic integrity and the effect of ChatGPT on teaching
practices. The growth of Al use in education is a generally accepted notion; how much change will
result from this growth tends to be the topic of debate.

Preparedness for Change

When questioning whether institutions are prepared for change, one needs to consider faculty,
students, and administration. Salhab (2024) argued that efforts to improve Al literacy among
faculty and students are needed to “bridge the gap between market needs and the skills and
competencies delivered by university programs” (p. 17). At the administrative level, Gunder
(2024), in her framework for Al integration in higher education, recommended that decision-
makers view Al as a tool that extends across multiple contexts within an institution and impacts
various interest groups. The framework emphasizes the importance of garnering support and
collaboration from administrators, faculty, and students to understand how Al impacts factors like
strategic planning, governance, ethics, infrastructure, instruction, assessment, accessibility, and
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personalized support. Despite these calls for improved Al-literacy and strategic planning for Al-
related change, there is an overall lack of research that explores the prevalence of feelings of
preparedness and unpreparedness at institutions and what would help address feelings of
unpreparedness for Al-use in education.

Aspects of Higher Education Expected to Change

The 2024 Horizon Report (Pelletier et al., 2024), an annual report on higher education
trends, dedicated a special section that discussed plausible societal impacts related to Al (e.g., Al
will impact how some jobs are performed, which may impact workforce needs). They added that
“Al tools have the potential to reshape pedagogy and student experiences” as “more and more uses
for Al in the classroom are emerging” (p. 19). As noted by Sahab (2024), market needs may drive
curriculum change as students need Al-specific skills to succeed in the workforce.

Studies using speculative methods (Ross, 2017) to forecast possible scenarios that may
occur because of advancements in AIED technology also provide insight into the aspects of higher
education that might change. Bozkurt et al. (2023) compiled diverse viewpoints from a global
group of expert scholars into a collective reflection on GenAl. These scholars expressed concerns
about academic integrity and a “fear of the unknown and concerns about its [AI’s] power” (p. 58).
Another study using speculative methods by Veletsianos et al. (2024) asked respondents to imagine
AT’s future role in education from a relational perspective. Some of the respondents in Veletsianos
et al.’s study anticipated that AI would be used primarily as a tool that would be programmed to
perform specified tasks. Others imagined Al to be more of a collaborator that would work in a
relationship with humans to achieve a goal together. They argued that rethinking the epistemology
of our engagement with Al is important for challenging Western biases and worldviews that might
otherwise be programmed into Al as normative standards. The speculative research reiterates the
key sentiments expressed in other reports: there is a tension between a desire to take advantage of
potential benefits while remaining keenly aware of the potential harms of a rapidly evolving
technology.

Conflicting opinions about the extent to which Al will impact education, and the aspects of
teaching and learning that will be impacted are present throughout the broader AIED literature and
scholarly discourse. According to UNESCO (2024), Al presents “innovative opportunities to
enrich and transform educational experiences” (para. 12). Conversely, Al may also widen the
digital divide, exacerbate global inequities, and perpetuate biases. One key recommendation put
forth by UNESCO is that Al should be used “to complement, rather than replace, the human
elements of teaching” (para. 17).

Bozkurt and Bae (2024) discussed the “dual nature of generative Al in educational
contexts” (p. 1): the power it offers to humanity and the power it could potentially wield over us, if
we do not learn from our past experiences with so-called disruptive technologies. For example,
Popenici and Kerr’s (2017) discussion on the implications of Al use in education brings up several
important points that are worth acknowledging. Written prior to the launch of GenAl, they shared
the same potential uses for Al as identified in the literature reviews. In discussing the potential
challenges, they use Massive Open Online Courses (MOOCSs) as an example of a highly lauded
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technological solution that was believed by some to be a major disruptor through its potential to
deliver free education at a mass scale. As Popenici and Kerr (2017) noted, MOOCs were much like
Al in that they offered a novel solution with little empirical evidence to support decision-making
(amidst pressure to make decisions fast). They stated that the takeaway lesson from MOQCs, that
should be applied to any pressure to adopt Al, was “that a limited focus on one technology solution
without evidence-based arguments can become a distraction for education and a perilous pathway
for the financial stability of these institutions” (p. 9).

The key overarching narrative within the literature, whether from scholarly discourse,
speculative perspectives, or studies on Al use in practice, is that Al use in higher education holds
the potential to be beneficial. There is also an acknowledgement that critical challenges must be
overcome for Al to be advantageous. At the same time, the empirical literature, especially studies
focused on the perspectives of educators, is limited. One of the key aims of our study is to link
theoretical and speculative discussions about AIED, especially its benefits and challenges, with
empirical findings that show how AIED practices are unfolding in actuality from an educational
perspective.

Theoretical Framework

Kranzberg’s Laws provide theoretical focal points for inferring what might come to pass
due to technological innovation: they are not laws in the sense that they can be tested like in math
or physics, but serve as maxims that can guide how we think about technology integration
(Kranzberg, 1986; Pitt et al., 2023). Table 1 lists Kranzberg’s Laws and briefly explains each one
(Kranzberg, 1986). Pitt et al. (2023) used Kranzberg’s Laws as a conceptual lens for understanding
the implications of Al use in marketing. We follow a similar process, using Kranzberg’s Laws to
explore the discourse (amongst scholars and within our findings) surrounding Al use in higher
education.

Table 1

Kranzberg’s Laws

Law Summary

I 1 |
“Technology is neither good ~ The impact of technology may extend far beyond its

nor bad; nor is it neutral.” (p.  purpose into the social, environmental, and political milieu.

545) The advantages/disadvantages of a technology may
manifest differently given the context and circumstances
into which it is introduced. The gravity of the consequences
(intended and unintended) depend on the scale of
implementation and notions about the beneficial or
problematic nature of a technology must be viewed in the
short term and over the long term. Hopes about the
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“Invention is the mother of
necessity.” (p. 548)

“Technology comes in
packages, big and small.” (p.
549)

“Although technology might
be a prime element in many
public issues, non-technical
factors take precedence in

technology-policy decisions.”

(p. 550)

“All history is relevant, but
the history of technology is
most relevant.” (p. 553)

“Technology is a very human
activity—and so is the history
of technology.” (p. 557)

technology must be compared with the actuality of its use.

Technological innovations demand further inventions and
innovations for the full potential of the technology to be
realized.

Comprehensive technologies are the sum of interacting
components and systems. “And because entire systems
interact with other systems, a system cannot be studied in
isolation any more than its component parts; hence, one
must also look at the interaction of these systems with the
entire social, political, economic, and cultural
environment” (p. 550).

Technological innovations must overcome socio-political
forces for successful adoption. Contending with differing
socio-political views, including possible environmental
impacts, is an important part of examining the possible
positive and negative consequences of implementation.

Knowing how our technological age came to be and the
historical patterns of use, challenges, and innovations in
our disciplinary fields are critical for understanding and
finding appropriate, relevant solutions.

Technological innovation, at present and historically, has
been driven by human needs and exists for human use.
Technology must be designed in such a way that humans
understand its use and purpose, and even then, we must
understand that a lesser- or non-technological approach
may be preferred in some contexts.

Kranzberg emphasized the importance of recognizing the possible implications and impacts

of technology through a historical lens. Further, his laws are underpinned by the understanding that
technology adoption, use, and (dis)advantage vary by context and human needs and preferences
within that context.

Methods

The study used a survey research design. Bay View Analytics conducted the survey in
partnership with Cengage, the Association of Community College Trustees (ACCT), the United
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States Distance Learning Association (USDLA), and the Association of College and University
Educators (ACUE).

Participants

This study targeted higher education administrators, faculty, and trustees in the U.S. There
were 1,327 survey participants in total, including 451 administrators, 675 faculty, and 201 trustees.
The survey did not ask trustees all of the questions, including the open-ended question, which
provided context for the quantitative questions. Therefore, our analysis focuses only on the 1,126
responses from administrators and faculty. Participants were invited by announcements in
newsletters and communications of the partner organizations, as well as by direct email outreach.
Data collection was conducted between September and November of 2023. The faculty and
administrative samples were designed to be nationally representative of all degree-granting higher
education institutions in the U.S. The resulting sample was compared to the distribution of higher
education institutions in the National Center for Education Statistics’ (NCES) Integrated
Postsecondary Education Data System (IPEDS) to ensure representativeness. Trustee survey
responses were invited by direct outreach of the ACCT to their members.

Materials

The survey instrument was designed to be short in length to reduce the survey burden and
maximize the number of responses. The survey consisted of three multiple-choice questions and an
opportunity to leave an open-ended comment (see Table 2). Administrators and faculty were asked
the full set of questions, whereas trustees were only asked to answer the questions on the
anticipated impact of Al over the next five years and whether they felt their institution was
prepared for Al-related changes.

Table 2

Survey Instrument

Survey Questions Participants

! | 1
How much will artificial intelligence (Al) tools change your  Administrators, faculty,

institution over the next five years? and trustees
Do you think your institution is prepared for Al-related Administrators, faculty,
changes? and trustees

What areas of your institution do you expect Al to change?  Administrators and faculty
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We welcome any comments you may have on how you Administrators and faculty
believe Al will impact your teaching or the future of your
institution.

Procedures

The survey was open from September 22 to November 27, 2023. It was distributed through
a combination of outreach from partner organizations to their members and direct email invitations
using leased mailing lists representative of all degree-granting higher education institutions.

Quantitative Procedures

All data were checked for completeness and inconsistent responses and to ensure that no
duplicate responses were included. There were no mandatory survey questions; respondents were
free to skip any if they so decided. Very few respondents ignored the short-answer questions;
incomplete rates were under 2% for all questions, typically just under 1%. The survey labeled all
long-form open-ended questions as "Optional.” The specific wording for the primary question used
for this analysis was "[Optional] We welcome any comments you may have on how you believe Al
will impact your teaching or the future of your institution.”

Qualitative Procedures

The final survey question (a prompt to elicit an open-ended response) provided the
qualitative data for this study. Of the total number of participants, 322 administrators and faculty
provided an open-ended comment. One comment was removed from the analysis for irrelevancy,
leaving 321 comments included in the qualitative analysis.

A constant comparative approach was used to analyze the data and identify prominent
themes related to the anticipated impact of Al on higher education. One researcher performed an
initial analysis to code the data and organize the codes into themes. The other two researchers
reviewed the qualitative analysis to ensure consensus among all team members. All 321 comments
are represented in the themes; however, any comments included in this report are only from
participants who provided consent to be quoted.

Validity and Reliability Measures
The survey questions used for this study used a structure and question-ordering employed

and tested on multiple prior studies. The specific wording for the current research used team-
modified survey questions that had been validated for past studies exploring administrator and
faculty feelings about the future more broadly (Johnson et al., in press). The modifications were
made to elicit responses specific to feelings about Al use in higher education while retaining the
same structure and question order as the previous work. The primary open-ended question used for
soliciting respondents' thoughts on Al use in higher education used slightly modified wording from
similar questions in past studies.

Limitations and Delimitations
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Several limitations should be noted when considering the findings of this study. As is true
for all survey research studies, the results are subject to sampling errors. The 95% confidence
interval for administrative and faculty responses is +/— 4.7%. Given the exploratory nature of this
study, the research team placed an emphasis on identifying broad trends. Our participants represent
an array of diverse contexts, and our study does not capture the contextual nuances that may be
drivers of differences in responses. More research is needed to examine the extent of contextual
variance that occurs when administrators and faculty from varying fields and institutional types are
asked to anticipate the impact of Al on higher education.

Results

In presenting the findings, we briefly discuss the quantitative results as an anchoring point
for a deeper discussion of the qualitative data, which is the focal point of this report. The themes
identified through the findings will then inform our discussion of the anticipated impact of Al on
higher education as we consider how the themes within the data relate to Kranzberg’s Laws.

Quantitative Findings

The first two quantitative survey questions asked about the extent to which participants
anticipated Al tools would change their institution over the next five years and whether they felt
their institution was prepared for Al-related changes. The responses from administrators and
faculty were similar, with most participants from these two groups expecting a small to moderate
amount of change (Figure 1) while stating that their institution was unprepared (Figure 2).

Figure 1
Administrator and Faculty: Extent of Anticipated Change

HOW MUCH WILL ARTIFICIAL INTELLIGENCE (Al) TOOLS CHANGE YOUR INSTITUTION OVER THE
NEXT FIVE YEARS?

ADMINISTRATOR 5% 18% 42% 27% 7%
FACULTY 5% 14% 40% 31% 10%
A massive amount Considerable change W Amoderate amount m Some small changes M Little or no change
Figure 2

Administrators and Faculty: Perceptions of Institutional Preparedness
18
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DO YOU THINK THAT YOUR INSTITUTION IS PREPARED FOR AI-RELATED CHANGES?

ADMINISTRATOR 22% 78%

FACULTY 22% 78%

Yes No

Over three-quarters of administrators and faculty do not feel their institution is prepared for
Al-related change, which is noteworthy considering that the majority do not expect any drastic
change. At the same time, the data analysis also revealed that perceptions of institutional
preparedness are inversely related to the extent of anticipated change. Figure 3 shows that the
administrators and faculty who expected massive change were most likely to indicate that their
institution was unprepared for Al-related change.

Figure 3

Relationship Between Perceptions of Institutional Preparedness and Extent of Anticipated Change

IS YOUR INSTITUTION PREPARED FOR AI-RELATED CHANGES (BY AMOUNT OF
CHANGE EXPECTED)?
40%

35%
30%
25%
20%

15% 31%  31%
26%

10% 21% o

’ 20% 6% )
5% 13%

7%
0%
SOME SMALL CHANGES A MODERATE AMOUNT  CONSIDERABLE A MASSIVE AMOUNT

- CHANGE
Administrator Faculty

The survey also asked administrators and faculty what areas of their institution they
expected Al to change. Most participants (87% of administrators and 89% of faculty) expected that
students would use Al to complete homework and assignments, and roughly three-quarters of
faculty and administrators expected that students would use Al to cheat. The third-most common
response was that faculty would use Al tools to prepare course materials. Additionally, more than
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half of administrators and faculty expected that Al would change student access to academic

information outside of class and that students would use Al for tutoring.

Figure 4
Areas of Anticipated Change

WHAT AREAS OF YOUR INSTITUTION DO YOU EXPECT Al TO CHANGE?

STUDENTS USING Al TO COMPLETE
ASSIGNMENTS AND HOMEWORK

STUDENTS USING Al TO CHEAT

FACULTY USING Al TOOLS TO
PREPARE MATERIALS FOR THEIR COURSES

STUDENT ACCESS TO ACADEMIC
INFORMATION OUTSIDE OF CLASS

STUDENTS USING Al FOR TUTORING

FACULTY PRESENTATION OF
COURSE MATERIALS TO STUDENTS

FACULTY USING AI TOOLS TO
TRACK STUDENT PROGRESS

87%
89%

78%
74%

71%
70%

63%
65%

62%
59%

Administrator
44%

50% Faculty

45%
49%

REPLACEMENT OF TRADITIONAL 25%
COURSE MATERIALS 3294
30%
FACULTY INTERACTIONS WITH STUDENTS 210,
(]

20%
ACADEMIC OPERATIONAL PROCESSES
25%
NON-ACADEMIC 23%

INSTITUTIONAL PROCESSES

OTHER

Qualitative Findings

The qualitative results are from open-ended responses to the final question posed to

4%
4%

0%

23%

20% 40% 60% 80%

100%

administrators and faculty: “We welcome any comments you may have on how you believe Al will
impact your teaching or the future of your institution.” The prompt's open nature generated many
comments through which participants shared predictions, concerns, opinions, and feelings about

Al.

Before performing a constant comparative analysis to identify common themes, the
comments were sorted by each participant’s response to the first question about the extent of
expected change. The distribution of comments by the extent of expected change is listed in Table
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3. There were 23 survey participants who did not answer the question related to the extent of
anticipated change yet chose to leave a comment. The 298 participants who chose to leave a
comment were slightly more likely to anticipate a greater change when compared to responses
from the total group of participants (see Figure 1). In other words, those who expected small
changes or little to no change were less likely to leave a comment. Despite fewer comments from
the groups expecting less change, a sufficient number of responses represent these perspectives.

Table 3
Distribution of Comments by Extent of Expected Change

Extent of Expected Change n

I 1 I |
A massive amount of change 38
Considerable change 84
A moderate amount of change 110
Some small changes 47

I 1 I 1
Little or no change 19

| | | 1
Did not answer the extent question 23

Four major themes emerged from the 321 open-ended responses (117 administrators and
204 faculty): academic integrity and rigor, Al integration, hype, and uncertainty. Table 2 describes
each theme and the number of comments it includes. The themes overlap, and 21 comments
address more than one theme.

Table 4

Themes Related to the Perceived Impact of Al

Theme Description n
! | ] 1
Academic integrity ~ The impact of Al on academic integrity and the quality 113
and rigor of student work.
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Al integration Observations about how Al is (or could be) integrated 143
into higher education, implications of Al integration
(benefits and concerns), barriers to integration, and
preparing for Al integration.

Hype The sentiment that the discourse surrounding Al is 19
exaggerated and/or that concerns about Al are
overblown.

Uncertainty Expressions of uncertainty about the impact Al might 36
have.

Additionally, 29 participants wrote comments that did not fit within the major themes and
were coded as “vague statements” by the research team. These comments did not provide
information about the participant’s opinion or expectations for the future. For example, one
participant wrote, “Al will definitely have an impact on my teaching and the future of my
institution and other colleges and universities all over the world.” That participant did not provide
any further insights as to how they thought Al would impact their teaching or institutions
worldwide. Another example of a vague statement comes from a participant who wrote, “Higher
education is going to have to use Al or it will be over,” without providing any context as to “what
might “be over.”

2

Academic Integrity and Rigor

Many participants (n = 113) commented on the impact of Al on academic integrity and
rigor. The comments within this theme were overwhelmingly negative, with participants
expressing concerns that students were using (or would use) GenAl to cheat or as a crutch that
would reduce students’ capabilities to “understand complex issues” and “stunt creativity.” One
participant wrote, “Al is a crutch students currently rely upon and don't learn from the use, just find
a way to shortcut the learning process. The attitude of getting the grade is more important than
learning.” A second participant shared a similar sense of despondency about the long-term impact
of GenAl, saying, “It will be a race to the bottom where everyone gives up on real learning so we
can more easily award credentials that are increasingly meaningless.”

Some participants remarked that they had become hypervigilant about implementing
measures to verify that the student had completed any work submitted entirely on their own. These
participants mentioned reverting to “blue book assignments” and making “students write short
papers in pen or pencil” to prevent cheating. One participant who had previously redesigned their
assignments to prevent cheating in response to the rise of various internet technologies added, “I
suspect that soon, some idiot will create Al tools that will simply read them [course materials] for
the students and answer the questions, and at that point, we have to return students to hard
lockdown in the class, or else, what is the point?”
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A handful of participants also spoke of a need for a changed approach to assessment, and
their comments carried a more positive tone as they suggested an improvement in the instructional
design of learning experiences rather than restricting the use of technology. One person posited
that “well-designed assignments won’t have to worry about Al being used to cheat,” and another
wrote, "Students will cheat—but only if the assignments are poorly designed and not meaningful.”
Within the conversation about academic integrity and rigor, a few comments asserted that teaching
practices and assessment changes were necessary to effectively prepare students for the workforce.
One participant noted, “Our course content will change as the marketplace adopts Al tools, forcing
us to teach and prepare students to use Al tools in their vocations.”

Whether participants chose to permit Al use or restrict technology use, the comments
suggested that the widespread availability of GenAl tools to students would impact faculty
workload. Below, we contrast two participant responses related to academic integrity and
workload. The first participant puts an onus on faculty to figure out how to effectively incorporate
Al into coursework to create a positive benefit for students, while the second participant essentially
is choosing to reject Al to reduce their workload (while noting that restricting technology also
brings about extra work). Highlighting such differences in participant responses and their feelings
toward Al is important for understanding the underlying tensions that may affect how Al impacts
higher education over the long-term.

It’s a new technology, and as people are aware of its benefits, I hope that we can see some
positives here, like using for tutoring, time management, creation of rubrics, meeting
agendas, little things that take a lot of time. For students, yes, there will be cheating (there
is always cheating), but I think that places the workload on faculty to create more
interactive lessons, and incorporate Al in some facet.

I've had to switch from term papers students do at home to in-class handwritten exams.
This stinks and makes things worse for both me and my students. However, | will not make
any more effort to use Al tools for more creative teaching or whatever because my aim is to
make things as easy as | can for myself and minimize the time and effort | devote to
teaching. I'm a professor, not a teacher.

Al Integration

Al integration into higher education was the largest theme, and nearly half of the
participants who left an open-ended comment (45%) made remarks that fit within the theme.
Comments related to Al integration focused on whether or how Al could be integrated into higher
education. Within the overarching theme of Al integration, four overlapping sub-themes emerged:
benefits, practices, preparedness, and scope of change. Table 5 provides a description for each
subtheme along with the associated number of comments.

Table 5

Sub-themes Related to Al Integration
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Theme Description n
I I I 1
Benefits The perceived benefits of Al adoption. 20
Practices How are participants using Al, planning to use Al, 51
hoping to see Al used, and/or observing others using
Al?
Preparedness Comments relating to experiences with professional 39

development with Al, a desire for training to understand
better how to use Al, and/or observations about their
institution’s preparedness for managing Al use.

Scope of change How change (or lack of change) resulting from Al use 43
may manifest itself and/or opinions and expectations
about the extent of change that may come to pass.

Benefits. Comments related to Al integration within the sub-theme of benefits centered upon
the positives that could result from implementing Al applications in teaching and learning. A primary
benefit mentioned was the potential for Al to make teaching “more efficient,” with participants
stating that AI would “make my workflow easier” and “save time for me by taking over rote
administrative tasks.” One participant commented, “I do not intend to use Al very often, but I am
continually more and more aware that the option can save time and energy when | feel under-
resourced in these areas.”

Other participants anticipated that Al should be viewed as a gift that offers “an opportunity
to engage students.” “We've focused almost entirely on the threat of Al and only to a very small
degree on opportunities,” remarked one participant. In contrast to the concerns expressed by the
comments on academic integrity, participants who mentioned the benefits of Al integration tended
to view Al positively as a “tool to help us improve the quality of our programs.” Several
participants expressed hope that Al would “change the focus of education,” shifting the emphasis
to creativity and deeper, more critical thinking about concepts. One participant wrote, “I just think
that Al will force changes in how assignments are put together. Hopefully, it will lead to more
thoughtful learning outcomes and assignments.”

Practices. Comments that focused on the practical ways that Al was being, or could be,
integrated into higher education were grouped into the sub-theme relating to practices. Some
participants described how they had begun or intended to use Al going forward. These participants
made remarks indicating that they were learning how to “use it [GenAl] effectively, efficiently,
and ethically” alongside students so they could help students leverage Al as a learning tool and set
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them up for success in the workforce. One participant acknowledged the role that Al could play
when students graduate and begin their careers, saying, “I realize that Al tools will be used in the
workplace, and | embrace students' use of Al tools to jump-start project plans and generate ideas. |
am working at modeling the instructional flow to how one would approach problems in the
workplace.”

Some comments relating to practices mentioned simple ways that Al could help their
institution, suggesting Al could perhaps write a user manual for the LMS, enrich or create course
materials, and help students become better writers (e.g., “students use Al to create an essay or
policy or homework and then critique Al's skill or lack of skill”). Participants also noted that Al
could provide individualized student support, assist in research, and help with enrollment
processes. It could also be used by students and faculty alike to generate new ideas. One participant
noted that they had “started to explore its use to refine assignments or come up with new class
examples where | already know what | want them to learn, but need slightly new or updated
material.”

Similar to the discussion about academic integrity, some participants noted that they had
changed their teaching practices to reduce the likelihood of cheating while permitting students to
use GenAl. “Al has forced me to move away from answer-based teaching to experiential learning
because I allow students to use Al,” said a participant. Another said, “I have already completely
redesigned my courses with Al in mind. As Al constantly changes, | will follow those changes
with reorganized courses. I’m concerned that my fellow [faculty] members have not put in the time
and effort to completely re-organize their courses.”

Lastly, a small group of participants noted that their intended practice with Al technology
would be to opt out of using it. For instance, one person said, “I, for one, plan to opt out. I don't
have any desire to talk to robots nor let them speak for me.” Two other participants similarly
commented that they would be retiring soon and had no interest in changing their approach or
“learning how to deal with AL.”

Ultimately, participants whose comments focused on practices for Al integration appeared
to hold the underlying belief that Al technologies would persist over time and that the onus was on
institutions to adapt. As one participant aptly stated:

Al is here to stay, so our institution is already exploring how best to incorporate it sensibly
into coursework. It can be a useful tool for both students and faculty (and, I assume,
administrators). Like all tools, it can be misused, and that will have to be guarded against,
but Al will not be the end of the world as we know it. (JJ And I feel fine. )

Preparedness. The participants who commented on preparedness concerning Al integration
focused mainly on sharing that they felt ill-prepared for Al or that their institution was not ready.
Several participants used the term “behind the curve” to describe how their institution addressed
Al. Despite an overwhelming feeling of not being ready, the comments within this subtheme
carried the sense that Al technologies would continue to be a persistent force and that action was
needed to overcome a perceived lack of preparedness. Multiple participants within this group
mentioned a need for training or professional development, either for themselves or for faculty, in
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general, at their institution. One participant wrote, “I'm nervous and excited to learn about Al and
know that I will need extensive training to keep up with the technology.” Another echoed that
statement: "My perception is that most of the faculty at my institution, including myself, feel
unprepared to use Al tools effectively.”

Others described actions such as a “cross-institutional task force studying the issues” and
called for more “policies and procedures on how to correctly guide students on how they might use
these tools to enhance their educational experience.” The notion of preparedness included ensuring
that faculty and students were equipped and institutional policies were put in place to “use the
changes that occur in technology for the good they can do, and educate (our actual calling) our
students in understanding the ethics and morality of that technology.” Several participants noted
frustration with their institution (or higher education more generally) for showing “zero interest in
learning about Al or in even creating policies for best practices when using AL” In the words of
one participant:

My institution has no comprehensive plans to address Al to benefit student learning or the
operations of the college. The posting of a draft statement on a library website does not
constitute preparation for incorporation of Al in the academic enterprise.

Ultimately, there was an overarching sentiment that it is incumbent upon institutions to
ready themselves to integrate Al technologies and undertake the “responsibility to prepare students
for an Al future.” Rather than discussing concerns about cheating, participants who spoke about
preparedness tended to emphasize a need to “guide students on how they might use these tools to
enhance their educational experience,” and “think ahead and incorporate Al into class, homework,
and assignments.”

Scope of Change. Within the scope of change subtheme, the comments (n = 43) focused
on the extent to which participants anticipated Al would be integrated into higher education.
Similar to the subtheme of preparedness, participants held an underlying expectation that Al use
will persist into the future. Some of the participants who mentioned the scope of change positioned
Al as an initial disruptor that will eventually become a useful and inevitable part of our daily lives.
They compared the widespread use to other technologies that have emerged over time, such as
books, the calculator, the internet, spellchecking and grammar-checking software, and laptop
computers. Within these comparisons to other technologies was the sense that Al is, at its essence,
a tool and “over time, we will get a grip on it, but it will be very disruptive in the next few years.”

Other participants linked the scope of change to the workforce. They discussed how Al use
in certain professions would impact academic disciplines, with some fields of study being impacted
more than others. Comments like, “our course content will change as the marketplace adopts Al
tools,” and “Al will change medical care, engineering, computer science, research . . .”” suggest that
the scope of change within higher education may be driven in part by the extent to which Al
impacts the workforce. It is important to note that these comments appear to refer to Al more
generally, rather than GenAl.

The notion that Al “will become deeply embedded in our work lives” extended beyond
speculation about the impact on student career paths into academia. “Al will take over most jobs,
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including mine as a lecturer, and result in a degraded educational experience,” one participant
lamented. Several others also brought up concerns, saying, “only the best in-person teachers will
be retained,” “they could replace me with a bot,” and “the need for me as a teacher, and the desire
I’11 have for a teacher, will both decrease.” Another participant added, “each of us will be required
to consistently demonstrate the intrinsic and explicit value we provide to the community.” In other
words, these participants anticipated that Al would reduce the need for their personal role in higher
education and that it could potentially replace them.

Hype. The smallest theme that emerged in the comments was hype (n = 19); however, it
was notable that it mostly presented amongst the participants who expected minimal change. The
participants who mentioned hype described the narrative that Al would largely impact higher
education as being “overblown.” These participants argued that Al was “not a major problem” and
that “we are all freaking out too early.” One participant likened Al to “the “crisis” of calculators in
the early 1980s,” and another said, “Al is just Wikipedia on steroids.”

Uncertainty. Participants whose comments fell under the theme of uncertainty (n = 36)
mainly expressed that they did not know what would happen. They used phrases like “I don’t
know,” “no idea,” and “not sure” in their responses. Several illustrative comments related to
feelings of uncertainly are listed below:

Al is changing so fast it is hard to even imagine the impact on our institution.

I think that Al has already had a huge impact, and we really don't know how big the change
will be—but it is major.

It is too soon to know the real impact of these technologies.

Honestly, I think the impact of Al is very hard to predict. The selections | made above are
nothing more than "gut feelings".

Anyone who says they know how Al will impact academia is delusional.

We don't know what we don't know.

Summary

Overall, the findings show a range of perspectives, including some competing perspectives,
about what the future may hold. The thematic analysis showed the prevalence of different
narratives about the potential impact of Al and provided some explanatory insights as to why
people may have widely differing views. Together, the quantitative and qualitative analyses
demonstrate that while there are different opinions about how Al use will manifest itself and
impact higher education, there is a general consensus about two things: (1) Al is here to stay, and
(2) higher education is not ready for the changes it will bring.

Discussion and Implications

To achieve our objective of connecting theory to day-to-day manifestations of AIED, this
section will focus on revisiting our research questions, discussing the themes that emerged in the
qualitative findings (academic integrity and rigor, issues related to Al integration, hype, and
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uncertainty) in relation to Kranzberg’s Laws, and presenting recommendations for research and
practice going forward.

Extent of Anticipated Change and Preparedness

Our study answered our first research question, asking about the perceived extent of change
to institutions over the next five years in a relatively straightforward way. Nearly all administrators
and faculty surveyed expected that Al would impact higher education to some extent over the next
five years; however, most anticipated moderate to small amounts of change. This finding aligns
with research done by Staudt Willet and Na (2024) investigating reactions to ChatGPT by
analyzing conversations within education subreddits. They found that conversations about
ChatGPT on these subreddits were relatively minimal and did not show indication that mass
disruption was expected amongst most posters.

The answer to our second research question was also clear: most administrators and faculty
do not believe that their institution is prepared for Al-related change. Within the open-ended
comments, the overall sense that Al is here to stay appeared to drive a desire for professional
development and guidance from institutional leaders on how to effectively manage and integrate
Al at the course level. Both Salhab (2024) and Bozkurt and Bae (2024) reiterate the importance of
developing Al literacy as a critical skill.

What Aspects of Higher Education Are Expected to Change?

Our third research question was more complex: we asked what aspects of higher education
are expected to change due to Al technologies, particularly GenAl. Overall, participant comments
are well-aligned with the various sentiments observed in the literature, especially concerning the
tensions surrounding Al use in teaching and learning. Although it is true (both in our findings and
the literature) that some people think Al will be beneficial and others believe it will be detrimental,
acknowledging this fact does not help us draw conclusions about the anticipated impact of Al on
higher education. In reality, there are multiple potential futures that scholars and participants
envision for higher education, as suggested by the literature related to speculative futures (Bozkurt
et al., 2023; Veletsianos et al., 2024). In the following section, we apply Kranzberg’s Laws to add
shape and structure to these varying perspectives that exist in the literature and are echoed in our
findings, about what might come to pass.

Interpreting the Findings and Their Implications Using Kranzberg’s Laws

Will Change be Good or Bad?

Before addressing what might change, it is important to acknowledge such conversations
tend to quickly bypass the “what” and jump into determining whether anticipated changes will be
good or bad. There are overarching expressions of concern by some that Al will have a negative
influence on teaching and learning (e.g., students cheating, reduction of critical thinking, increased
faculty workload). At the same time, some academics (e.g., Mollick, 2024) and participants in our
study have expressed hope that Al will improve the higher education system by creating
opportunities to better support and engage students. According to Kranzberg’s first law,
“Technology is neither good nor bad; nor is it neutral” (p. 545). Elaborating on this statement,
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Kranzberg (1986) argued that technology may be used differently in different contexts. Depending
on how a technology is used in relation to other contextual factors, it may be either beneficial or
harmful (or neither or both) in the short or long term (or both). In other words, it is entirely feasible
for technological innovation, such as Al, to hold the potential for both positive and negative
impacts (e.g., Bozkurt et al., 2023; Popenici et al., 2017; Zawacki-Richter et al., 2019).

When applying Kranzberg’s first law as a lens to examine participants’ tendency toward a
binary way of thinking (e.g., Al will be either good or bad for higher education), it becomes clear
that attempting to judge the impact of Al as good or bad is an unproductive exercise. Rather,
Kranzberg urges us to examine how Al will impact different academic contexts differently. Both
the participant who said Al would “stunt creativity” and the participant who said Al would
“improve the quality of our programs” make points that may be fully valid and true (even though
they are in opposition) because it is the context that affects whether technological innovation will
have a positive or negative impact more than the technology itself. Similarly, participants who
remarked that Al would increase workload and participants who said it could reduce their
workload may both be correct depending on context.

Non-Technological Factors May Influence What Aspects Will Change

The importance of context in understanding the impact of Al also ties into Kranzberg’s
fourth law, which highlights the importance of non-technical factors, such as sociopolitical factors,
on technological decision-making. Or, as restated by Pitt et al. (2023), “the evaluation of any
technology, according to Kranzberg, is largely influenced by the public’s perception of risk, rather
than risk itself” (p. 85). The key implication is that different institutional contexts may be impacted
differently by Al, depending on institutional culture, values and leadership. For example, the
findings within the subtheme of preparedness showed that the actions of institutional leaders in
appointing task forces, developing policies, and supporting faculty and students in ethical Al use
(or choosing not to do these things) affect whether or how Al will be implemented at an institution.
Over time, there is likely to be an ever-widening rift between institutions that prepared themselves
for Al use and those that did not. It is reasonable to infer that the action or inaction taken by
institutions based on sociopolitical factors alone could feasibly lead to very different contextual
outcomes in the future.

History Provides Insight into the Future

According to Kranzberg, understanding technological innovation in relation to history is
critical. Kranzberg’s fifth law, “all history is relevant, but the history of technology is most
relevant” (p. 553) and sixth law, “technology is a very human activity—and so is the history of
technology” (p. 557), underscore the importance of reviewing the impact of other types of
disruptive technologies. Popenici and Kerr’s (2017) discussion on the rise and fall of MOOCs
serves as a reminder that decision-making, when based upon limited empirical research, holds
considerable risk. As one participant said, “We don’t know what we don’t know.” Educational
research in an array of contexts is critical for guiding implementation choices and policy in our
early stages of widespread Al use.
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Bozkurt and Bae (2024) cautioned that “the educational technology community often fails
to learn from history” (p. 4) and is often swept up in the excitement of the transformative potential
of technologies without taking pause to pragmatically reflect upon past innovations deemed “the
next best thing that will save educators” (p. 4). Several participant comments within the theme of
hype also serve as reminders that the advent of the internet and the use of calculators in
mathematics were also once considered massive disruptors that have now become status quo. In a
decade or two, we may come to realize that Al was, indeed, a massive disruptor or we might find
that it was not (or we may see that it massively disrupted some educational contexts and left others
relatively untouched).

But What Exactly Might Change?

Kranzberg’s second law, “invention is the mother of necessity,” tells us that, as Al
permeates higher education, we must address the needs that will arise as a result. When identifying
these needs, we gain insight as to the specifics aspects of education that might change. Essentially,
“every technical invention seems to require additional technical advances in order to make it fully
effective” (p. 548). Kranzberg’s third law, “technology comes in packages, big and small,” adds
further insight to the notion that Al integration will create new needs, reminding us that these
needs will be an interconnected mix of large and small needs. As an example, concerns about
students using Al to cheat have resulted in participants employing new strategies, whether that be a
move away from technology use during testing altogether (e.g., reverting to the use of blue book
tests), plagiarism detectors (Fink, 2024), or changing the nature of their assignments and
assessments so that Al can be used in a complimentary way. Policy frameworks, like the one
developed by Gunder (2024), are being used to help institutions recognize an array of needs and
come up with solutions.

Finally, Kranzberg’s sixth law states that “technology is a very human activity—and so is
the history of technology.” The potential benefits and challenges of AIED are reflections of our
human needs. When we use Al as an efficiency tool, it reflects a human need for greater efficiency
in higher education. When we use Al relationally, as a co-collaborator in our work (e.g.,
Veletsianos et al., 2024), it reflects our human need for technology to take on a role for us that
includes a human-like way of interacting. When students use Al to cheat, it reflects our human
need to avoid negative societal outcomes that may result from failure. The history of educational
technology, including the integration of Al into teaching and learning in recent years (Chiu et al.,
2023; Crompton & Burke, 2023; Zawacki-Richter et al., 2019), is ultimately a narrative of our
desire to make our systems of education accessible, high quality, and beneficial to the lives of
learners. That was the unrealized goal of MOOCs (Popenici & Kerr, 2017) and these same values
are repeated in the responses of participants and scholars advocating for Al use in education (e.g.,
Mollick, 2023). The hoped-for impact of Al, and the reason for trialing its use, is an education
system that is objectively better than the system currently in place.

Recommendations

With the understanding that Al use is likely to become a permanent fixture in education and
the knowledge that it is only in its infancy (Bozkurt and Bae, 2024), how should we react? Given
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the importance of context in relation to impact, we recommend moving away from broader debates
about whether Al will be good or bad and toward questions that spark context-specific discussions:
How might Al integration benefit a certain subset of learners? What might be the unintended
consequences of banning Al use for assignments for a specific course? How will future workers in
a certain field of study be expected to use Al in the workforce?

Conclusion

To conclude, we revisit our final research question: what aspects of higher education are
expected to change due to Al technologies, particularly GenAl? After conducting this investigation
and examining the findings in relation to the literature, we are hesitant to make claims about the
future with a bold sense of certainty. Perhaps, after reading the many differing perspectives and
ascertaining through Kranzberg’s Laws that different contexts may make opposing viewpoints
equally valid, we find our perspectives mirroring some of the participants who expressed
uncertainty. The impact of Al will likely be varied, with a yet-to-be-determined combination of
context-dependent positive and negative outcomes. In the meantime, we can make the strong
assertion that more research that explores the impact of Al use in practice (in multiple different
contexts) is needed.
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Abstract

Artificial intelligence (Al) tools have become a popular topic in the education field. Most of the
schools in Hong Kong focus on how to properly use Al software to help students’ learning
experience. As this is still a relatively new technology, the stance for most of the schools in Hong
Kong is skeptical. This study aims to find out whether Al-generative tools, such as ChatGPT, can
help to improve students’ English writing skills in university. Interviews were used to find out
students and teachers’ opinions towards using Al in writing. The results indicate that students find
Al tools convenient for learning writing skills, but teachers are concerned that the feedback and
examples provided by Al are too general and ambiguous. This study provides some interesting
opinions from students and teachers about their experience using Al in learning and writing and
helps us to understand more about how to use Al effectively in the education sector.
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Technology has become important in the education sector as it can help to improve learning
and teaching quality (Al Ghamdi et al., 2016; Kaufmann et al., 2016). In the current stage, some
scholars believe that education has moved towards a new method of teaching and learning.
Artificial intelligence (Al) has become something teachers and students are aware of in teaching
and learning. Al can be defined as software that can communicate, reason, and function
independently like humans (Du-Harpur et al., 2020). It has been developed by humans and
produced products according to our needs. For example, in Kim et al. (2022), Al became a
teaching assistant in the classroom to support mainstream school teaching. However, before Kim’s
research, Watson introduced the world’s first Al teaching assistant to help students in learning in
2015 (GTPE Communications, 2016). The teaching assistant helps to answer gquestions from
students and provides feedback on their work. From the above examples, technology has become
an “agent” in the classroom (Kim et al., 2022). As a result, the effectiveness and opinions of users
and educators are lacking. This has opened a space for more discussion and investigation, as it may
help us to use Al more effectively.

In Hong Kong, most universities are open to using Al in their courses with some
restrictions. For example, according to the Chinese University of Hong Kong (CUHK, 2023), as a
general principle, tertiary students are prohibited from using any Al tools to complete their
assignments, assessments, and any other works that count towards their final grade of the course or
attainment of the desired learning outcomes, unless explicitly permitted. However, the university
also highlights that it is important for teachers and students to learn and “become acquainted” with
Al to maximize the return on education (CUHK, 2023). Other universities, such as the University
of Hong Kong and Education University of Hong Kong, have similar guidelines for students and
faculty members to follow. As mentioned by Kim et al. (2022), it is possible to implement Al into
university curricula and help students in learning. However, the question is whether humans can
trust Al. The effectiveness of using Al in the classroom and as a teacher still needs more research
support. One of the things that universities and educators are worried about Al is that their
information sources may not be reliable, as some of the Al tools (such as Poe) will generate
nonexistent journal article citations for students. Therefore, there is a necessity to assess and find
out whether Al can work as a supplement teacher for students. In the long run, they can benefit
from it and improve their academic results.

This study focuses on whether Al can help to improve students’ Englishwriting abilities. As
mentioned, Al teaching assistants have been assigned in class to help students, but there was no
specific example to show educators that Al can help to improve students’ academic performance.
This research reveals students’ opinions after using Al as a tutor role in their writing course, and
they expressed their thoughts towards Al. As for teachers, they expressed their concerns about the
“Al tutor” that they assigned to their students. The following section is the literature on this topic,
followed by a method, results, and a discussion of the findings, implications, and contributions of
the study.

36

Online Learning Journal — Volume 28 Issue 3 — September 2024



Using Al-Generative Tools in Tertiary Education: Reflections on Their Effectiveness in Improving Tertiary 37
Students’ English Writing Abilities

The Dilemma of Using Al in the Education Sector

The advancement of technology has made teaching and learning easy and convenient (Raja
& Nagasubramani, 2018), and because of the COVID situation around the world, schools have
emphasized the use of electronic technology for teaching and learning (Ou et al., 2021). The
sudden change has shocked the academic world, and researchers and educators are trying to find
some ways to prepare for the upcoming challenges (Alawamleh, Al-Twait, & Al-Saht, 2020;
Crawford et al., 2020). The development of online teaching materials or platforms has flourished
because of COVID-19. Recently, there has been a trend in using Al in writing essays at schools.
Those new Al language generators can generate different genres of essays with very good accuracy
in language usage (Lee et al., 2022). Some scholars even proposed using the technology to help
EFL writers in their writing, since it can help them to learn complex sentence structures and words
(Gayed et al., 2022). However, this raises another question related to academic honesty. Using Al
to help students write may be considered “cheating” (Hart-Davidson, 2018) and would be unfair to
other students. In Hong Kong, several universities have already suspended the use of Al in
students’ assignments. According to the Student Plagiarism Policy at the University of Hong Kong
(2023), the university banned the use of ChatGPT or any other Al-based software for all
assignments. For any suspected case, “plagiarism” would be used to define such an act for
students, since it is related to directly copying or borrowing materials without giving any credit to
the source (University of Hong Kong, 2023).

Al-writing Assistant in Schools

In other parts of the world, “technology” plays a vital role in education. Some educators
introduced Al writing assistants in class, such as Grammarly. Fitria (2021) claims that students feel
Grammarly is useful since it can provide instant feedback for them to improve their assignments.
Dizon and Gayed (2021) also use Grammarly as a supporting tool for university students. Their
results showed that Grammarly is a way to help EFL writing since it can help students reduce
grammatical mistakes (Dizon and Gayed, 2021). As in Kim et al.’s research (2020), they explored
whether Al teaching assistants in online education can help undergraduate students in their
learning. They found that students reacted positively to Al teaching assistants in the classroom
(Kim et al., 2020). As this indicated, Al may be useful in helping students in learning. Chui et al.
(2022) show that students were motivated in Al-supported classes as they had the autonomy to
choose what information they could learn and how Al could support them. They further conclude
that this method of learning can help students feel in control and flexible; this helps enhance their
performance in class (Chui et al., 2022).

Chatbots are another way that educators implement Al in class. Chatbots are common in
Al-setting classrooms since they can provide immediate responses to students (Chui et al., 2023).
Because chatbots can answer students’ questions accurately and sound like a conversation, students
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feel more comfortable and supportive in their answers (Yin et al., 2021). Students found it
interesting to play with Chatbots and were willing to ask questions through this media (Fryer et al.,
2019; Hill et al., 2015; Yin et al., 2021). Hamouma and Menezla (2019) indicate that there is a
positive relationship between having good digital literacy and students’ English writing abilities.
This shows that Al-writing assistants can help students improve their writing skills.

However, there were still improvements that needed to be made, such as language errors
and vague responses difficult for students to understand (Smutny & Schreiberova, 2020). Gayed et
al. (2021) further elaborate it is important for educators to teach their students to correctly use Al
first. This can help students to minimize the risk of plagiarism and be able to receive accurate and
useful feedback from the system (Moore et al., 2016; Gayed et al., 2021). Other researchers also
mentioned that further research is needed for implementing Al tools in real classroom settings.

Furthermore, AI’s lack of creativity has also been raised by researchers. Salhab (2024)
mentioned Al is programmed by humans; its weaknesses are creativity and critical thinking, as it
cannot develop ideas yet. Therefore, humans still play an important role in guiding students,
especially in solving problems and creative thinking. Muslimin et al. (2024) further explain Al is
still developing and it has very obvious weaknesses for students. It is important for educators to
teach students the way to use Al correctly in assignments. This has opened a gap for this research.

Al in a Hong Kong Tertiary Classroom

As academic results are very important in Hong Kong, parents and students care about
public exam results. Bray (2013) indicated a “no loser” principle is hidden among parents and
students in Hong Kong. They categorize people who fail the public exam as “losers” and may need
to work harder than others who get good grades in public exams (Bray, 2013; Yung, 2019; Cheng,
2021). Most of the students and parents in Hong Kong are aware of the importance of the public
exam since it can make their lives easier. As a result, most of the students care about their
academic performance in Hong Kong (Cheng, 2021). Traditional methods, such as drilling and
one-way lecturing, are deemed to be a safe choice for most of the teachers in Hong Kong (Cheng,
2024). However, the Hong Kong government encourages schools to provide a balanced and
diverse environment for students to learn (Education Bureau, 2023). This applies to universities as
well. As the Hong Kong government would like to promote the idea of “internationalization” and
“diversification” (Education Bureau, 2020), tertiary education needs to implement new learning
and teaching methods to achieve these objectives.

An Al education method has been proposed and implemented in secondary education. As
Chiu et al. (2022) mentioned, an Al for the future (Al4future) is used to create teaching and
learning resources for secondary 1 to secondary 3 students in Hong Kong. There are three goals for
secondary students to use Al: “preparing young students for life with Al “cultivating Al talents
by fostering a deeper understanding of Al,” and “training future professionals across different
fields to integrate Al in their jobs ethically and safely” (Chiu et al., 2022). This can help to enhance
students’ competitiveness in society as well as achieve the government’s goals for education in
Hong Kong. However, there is not enough data in Al research about the impact it has on education.
This paper investigates whether the use of Al tools can help improve students’ writing abilities.
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Using technology in the classroom needs to combine both teacher-centered and student-
centered models. As mentioned by different scholars, using technological assistance in the
classroom would require teachers to teach the basic concepts of the technology, whereas students
would use their creativity and critical thinking to complete the tasks (Chen et al., 2021; Hsieh &
Tsai, 2017). Chen et al. (2021) found that Al can help students write effectively and raise their
examination performance. Yau et al. (2023) further concluded that Al can help to contribute to the
education field as well as assist the teacher in the classroom. Therefore, scholars and educators
need to understand how to use Al properly in real classroom settings.

This article aims to help the public understand whether Al can help students in tertiary
classrooms. As other research has indicated, studies related to Al in the classroom are not enough.
The paper hopes to fill the gap between Al and tertiary education and provide some insight into
using Al in tertiary education. The research questions to be answered in this study are:

(1) What impression do students have on the concept of Al teaching assistants?
(2) What impact does using Al in class have on students?

Method

A qualitative approach was used in this study, as it aims to understand students' and
teachers’ opinions towards using Al in the classroom. This research hopes to evaluate whether Al
can assist students in writing, so it aims at an evaluative approach to investigate this learning
model. Creswell (2004) mentioned that this kind of research is useful for practitioners to
understand the impact of the education model. As a result, this is an experimental study. It is also
suitable for this topic since it allows researchers to gather in-depth data from subjects (Punch &
Oancea, 2014), and it can help to reveal how social actors make sense of the world around them
and make participants’ opinions Visible to the audience (Denzin & Lincoln, 2000). Furthermore,
the flexibility of qualitative studies can highlight how the world is changing and how people are
responding to social change (Bryman & Bell, 2011). It can lead the public to understand how a
particular process, such as social change or cultural change, happens in a specific setting
(Onwuegbuzie & Leech, 2004). Ten students were studying in a university writing course for first-
year students, compulsory for all students in this university. The course has implemented the use of
generative Al software in the program to provide feedback on students’ written tasks. The software
is Poe Feedback. Students were advised to consult with Al during the lesson and while they were
doing their assignments at home. After three months, they were invited to attend an individual
interview to express their thoughts about using Al in their study.

As for teachers, four teachers were invited to provide their thoughts about using Al as a
teaching assistant in their classroom. All of them are teaching the same writing course at that
university and they have more than five years of English teaching experience at the tertiary level.
The reason for asking for teachers’ opinions is to complete the picture of Al teaching in real
classrooms, as their opinions can show whether this is an effective tool. Table 1 is a summary of
the participants’ background.

Table 1
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Teachers’ Backgrounds

Name (Pseudonym) Gender Years of teaching
Simon Male 6

Kevin Male 6

Mary Male 10

Susan Female 7

Student Participants

Name (Pseudonym) Gender
Peter Male
Mary Female
Sally Female
Paul Male
John Male
Apple Female
Kelly Female
Isaac Male
Lester Male
Kate Female

Research Procedure
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The students and teachers who participated in this study had finished their course with the
use of Al in the classroom. Poe Feedback was introduced during the 2023-24 academic year and
only some of the courses used Al inside their lessons. The school’s stance on using Al depends on
the tutor’s decision since there are four different approaches to using Al in the classroom (HKAC,
2024). Students were asked to consult with Al during the course for feedback and to improve their
writing in the course. Their essays were uploaded to Poe Feedback and the software generated
comments. There were four essays in total for students to submit within 15 weeks (i.e., three
months), and teachers asked students to submit the comments from Al as a separate document for
teachers to keep as a reference.

Snowball sampling was used in this research, as this has been applied in many education
research studies for in-depth data (Bray, 2013; Yung, 2019). The first participant was a student in
the author’s class. Since he is a member of the student union, he can introduce many participants to
this study. As a result, he was the first person approached. He agreed to help the research, and
therefore, the sampling chain was able to form (Parker et al., 2019).

The interview procedures were conducted after the semester. Semi-structured interviews
were used, and students and teachers were invited to share their opinions about having Al in a real
classroom. As the ethics procedures have been approved by the institution review committee,
participants were aware of their rights and risks in this research. Consent forms were signed and
collected before the interview, and audio recording was used with prior notification. Using
interviews allows researchers to collect in-depth data and be able to investigate the impression of
Al in real classrooms (Savin-Baden et al., 2010).

The language used in the interviews was mainly Cantonese. According to Andreenkova
(2018), mistakes in choosing the wrong language may affect the quality of the interview data. This
may cause measurement bias, respondents refusing to cooperate, and an increase in data errors
(Andreenkova, 2018). In some research, participants expressed their concern about using an
unfamiliar language, since they may not be able to express themselves freely (Marcos et al., 2006).
In this study, as all of the participants are native Cantonese speakers, Cantonese became the main
medium during the interview; there was no language barrier problem.

The interview data was analyzed according to Braun and Clarke’s thematic analysis
framework. It allows researchers to review the data and maintain the quality and accuracy of the
themes and codes in the dataset (Clarke and Braun, 2017). The following chart is a summary of the
model used in analyzing the data for this study.

Table 2
Thematic Analysis Model (Braun and Clarke, 2006)

Thematic stage What themes emerged
Step 1: Familiarizing Data was transcribed and read through to identify themes inside
Yourself with the Data the data

Step 2: Generating Initial | Codified the data and organized them for analysis
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Codes

Step 3: Searching for Look for potential themes inside the coded and collected data
Themes

Step 4: Reviewing Review the themes whether it is appropriate and whether the
Themes coded data is in the correct theme

Step 5: Defining and Check whether there are overlapping themes

Naming Themes

Step 6: Producing the Write out the final analysis and description of the findings
Report/Manuscript

Thematic analysis allows more flexibility in analyzing data, as it can provide more
opportunities for researchers to revisit the themes and codes. In steps 3 and 4, the codes and themes
were reviewed and adjusted again (see Table 2). This allows new themes and ideas to be generated
and maintains the accuracy of the dataset.

Findings and Discussion

In this section, participants’ responses were presented and analyzed. By using thematic
analysis, themes, and codes were able to be compared and contrasted. Opinions about using Al as a
teaching assistant in the classroom were more comprehensive through this analysis.

For students, the use of Al as a teaching assistant was largely viewed in a positive light.
Students appreciated the immediate feedback and second opinion that the Al system provided,
especially during English writing assignments. Many students reported that the Al-generated
comments helped them improve the quality of their work, by suggesting edits to vocabulary,
sentence structure, and overall organization. This real-time feedback allowed them to make
revisions and polish their writing more efficiently than they could have on their own. This is
somewhat similar to Lee et al. (2022) and Fitria’s (2021) research, as they mentioned Al writing
assistants can help students to improve their work.

Beyond the academic benefits, some students also expressed a sense of comfort and
reassurance in having the Al "assistant" available to support them. They described feeling less
anxiety about their writing, knowing that they could rely on the Al to help identify and fix issues.
In this way, students seemed to see the Al system as a kind of tutor or secondary teacher in the
classroom. They valued the Al's input and were willing to act on its suggestions, treating it as an
authoritative and helpful resource. As mentioned in other papers, both educators and students were
able to benefit from Al under correct guidance (Muslimin et al., 2024).

However, the analysis also revealed that students may be at risk of over-relying on the Al,
potentially stunting the development of their independent writing skills. There is a need to ensure
that students maintain agency and ownership over their work, rather than becoming overly
dependent on the Al's guidance. It will be important to find ways to harness the benefits of AI-
powered feedback while also promoting students' self-editing abilities and critical thinking.
Striking this balance will be key to ensuring that the integration of Al in the classroom truly
enhances, rather than replaces, student learning.
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For teachers, while they acknowledged the potential benefits of using Al as a teaching
assistant, many expressed concerns about students becoming overly reliant on technology. Some
teachers felt that overdependence on Al feedback could undermine the development of students'
own critical thinking and writing skills.

Teachers noted that while Al can provide quick feedback on things like grammar and
vocabulary, it lacks the nuanced, contextual understanding that human teachers can offer. There
were worries that students may start to outsource their learning to the Al assistant, rather than
engaging deeply with the material and putting in the effort to improve their abilities. According to
Gayed et al. (2021), it is important for teachers to guide their students on how to use Al, which can
help them use Al more effectively in writing and learning. Furthermore, teachers need to oversee
the process of using Al. This can help to compensate for the limitations of Al assistants in writing.

However, teachers also recognized that Al could be a useful supplementary tool when used
judiciously. Suggestions included incorporating Al feedback strategically, using it to identify areas
for targeted instruction and encouraging students to view the Al input as one of many resources,
rather than the final authority. In the following section, students’ and teachers’ opinions were
categorized according to their themes.

Intelligent Tutoring and Support

Al-powered tutoring systems can provide real-time feedback and guidance to students
during their learning process (Kim et al., 2022); this can help students improve their writing skills.
It can identify misconceptions, offer explanations, and suggest additional practice exercises suited
to each student's level of understanding. In this study, intelligent tutoring systems can lead to
improved learning outcomes, increased engagement, and better retention of material compared to
traditional classroom instruction alone. The constant monitoring and tailored support offered by
these Al tutors can free up instructors to focus on higher-level facilitation and nurturing critical
thinking while ensuring that each student receives the individualized attention they need to
succeed. For example, the Al system pointed out a sentence that needs to be more formal and
provided suggested sentences to inspire students. Below is a feedback extract from Poe:

To improve the essay, the writer could consider: Providing more specific examples and
evidence to support their arguments. Exploring the counterarguments in more depth and
providing a stronger rebuttal. Using more sophisticated vocabulary and sentence structures
to enhance the overall quality of the writing.

As a result, students were able to be inspired and rewrite the sentence by following
examples from Al suggestions. However, at the same time, it can be seen that some of the feedback
were still a bit too vague for students, especially those who are not very good at English. For
instance, “more sophisticated vocabulary and sentence structures” were very abstract; students may
need to ask follow-up questions to clarify this comment. This is somewhat similar to Smutny and
Schreiberova’s study in 2020, which is about when Al feedback is unclear for students (Smutny &
Schreiberova, 2020).
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This can be solved through proper prompting. For the above example: although general
feedback was produced, students can ask more specific questions to make the comments clearer.
Here is a follow-up question from students after receiving the feedback and Poe’s responses:

Can you suggest some sophisticated vocabulary and sentence structures to enhance the
overall quality of the writing?

Certainly! Here are some suggestions for enhancing the vocabulary and sentence structures
in the essay:

Vocabulary:
Instead of "more fearless,” consider using "increasingly bold" or "growing in courage."
Instead of "satisked," consider using "fulfilled" or "satisfied."

Instead of "knancial needs," consider using "financial requirements™ or "monetary
obligations."

Instead of "conkdent,” consider using "self-assured" or "confident."
Sentence Structures:

Instead of "Women are getting more fearless in speaking up and only doing what they
want," consider "Women are becoming increasingly assertive in voicing their opinions and
pursuing their own desires."

Instead of "The traditional view of marriage as a means of social validation is no longer
relevant,” consider "The conventional notion of marriage as a source of social approval has
become obsolete.”

Instead of "Moreover, there are more opportunities now that cater to most women
compared to before," consider "Furthermore, the current landscape offers a plethora of
opportunities tailored to women, surpassing those available in the past.”

Instead of "Some argue that marriage provides a lot of benekts such as deep emotional
connection, companionship, etc.,”" consider "Advocates of marriage posit various
advantages, including profound emotional bonds and companionship.”

Poe was able to provide a more specific type of feedback and examples to students. This is
more helpful in terms of improving students’ writing abilities as well as introducing different
writing techniques for them to suit different purposes. As a result, Al can help students in their
writing, but they need to be more specific in communicating with Al tools.

As for the implementation of Al-powered intelligent tutoring systems, it holds significant
promise for enhancing the learning experience for students. By providing real-time, personalized
feedback and guidance, these systems can help identify and address individual knowledge gaps or
misconceptions. The ability to adapt the instructional approach to each student's level of
understanding allows for more targeted and effective intervention, enabling learners to progress at
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their own pace. In this study, students expressed they have gained benefits from using Al in the
classroom. As students mentioned, they care about the feedback from Al and they can make
changes to improve their grades. This is similar to real-life shadow education. As to other studies
about shadow education, it provides a second chance for students to modify their work or recap the
concepts (Bray, 2013; Yung; 2019; Cheng, 2024). Al, on the other hand, can provide something
very similar to students. However, Al is still a machine. Students were unable to interact freely
with it. As a result, some of the students said it is still ineffective in helping them improve their
work.

Moreover, some students in this study expressed that Al language assistants can help them
practice and improve their language skills. They can offer vocabulary suggestions, and even
simulate real-life scenarios for language practice. The application of Al language assistants can
also be particularly beneficial for students seeking to develop their foreign language skills. These
Al-driven platforms can provide valuable opportunities for conversational practice, vocabulary
building, and pronunciation feedback—elements that are often difficult to consistently incorporate
into traditional language courses. Many of the students said Al was able to provide a second
opinion for them, help them to review, revise, and even inspire them in writing. They further
elaborate that in traditional writing class, they can only study the rubrics, but they do not know
how to interpret those areas. With the help of Al, they were able to learn directly what areas do
they need to improve. For example, Al may point out the sentences were informal, and with proper
prompting, Al can even point to which sentences need extra work. This allows students to improve
sentences and ultimately their grades. Therefore, most of them feel that Al can be used as a
supportive tool in writing.

As for teachers’ concerns, the integration of intelligent tutoring systems also raises
important considerations about the role of the human teacher. While these technologies can
enhance the teaching and learning process, they should not be viewed as a complete replacement
for educators. Teachers bring invaluable expertise, empathy, and dynamic interactions for students
in the classroom (Chiu et al., 2023); Al can only provide systemic feedback without considering
the real-life context—AI was unable to include emotions in the feedback. Most of the teachers
understand the benefits and convenience that Al brings to the classroom, but some of the
participants prefer the method of human-led instruction supported by Al in a classroom setting.
Many researchers claim it is too early to assign Al as a full-time teacher in the classroom since it
still has its limitations in sentimental and emotional issues in dealing with students (Kim et al.,
2022; Gayed et al., 2022). Nevertheless, it is important to recognize that while Al language
assistants can supplement and enhance language learning, they cannot fully replicate the nuanced
understanding, cultural awareness, and interactive dynamics that human instructors bring to the
table. Maintaining a blended approach that balances Al-powered practice with instructor-led
lessons and feedback will be essential for developing well-rounded language proficiency.

Assessment and Grading

The integration of Al-powered grading and assessment tools can significantly enhance
efficiency and reduce the workload for teachers. By automating the analysis and evaluation of
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assignments, essays, and tests, these systems can provide faster feedback to students while
reducing the time and effort required by instructors.

In this study, students expressed that Al-assisted grading can provide consistent and
constructive feedback to them. This can be particularly beneficial for large-scale assignments or
high-stakes exams, where impartiality and consistency are important. The real-time feedback
enabled by Al-powered assessment can help students identify areas for improvement and receive
personalized guidance more promptly. This timely intervention can foster a more engaging
learning process and encourage students to take a more active role in their academic progress.
Students expressed that they would immediately improve their essays according to Al feedback. As
this is a similar finding as Fitria’s research (2021), students were able to receive feedback and
adjust according to the software selection. This is something that students can improve on their
writing abilities (Fitria, 2021). There is an example of Poe grading and feedback in class
(Appendix C); students eventually used this to improve their essays. However, at the same time,
some teachers expressed that Poe is too optimistic and lenient in grading. Using Al grading for real
courses may still need more time to develop and, at this point, it can only be used as a second
opinion.

Moreover, Al feedback can help students to “save face.” “Save face” is an important aspect
in Chinese culture since it can prevent embarrassment (Nair, 2019). Students were more willing to
communicate with a machine than with a real-life person; this had similar results to Yung and
Yuan’s study (2020). In Yung and Yuan’s study, students were able to express themselves more
through Zoom lectures since they did not need to have any physical connection with the tutors
(Yung and Yuan, 2020). As a result, they feel more comfortable and not were not embarrassed. In
this study, students also were more willing to accept their mistakes and change their writing style.
This indicates Al can help students recognize their limitations without making them feel
uncomfortable.

From teachers’ perspectives, the use of Al in accessibility support can help teachers provide
feedback and grade students’ assignments. This helps to lessen the workload of teachers, as some
of them expressed Al can provide some valid ideas to students’ assignments such as “topic
sentence is needed.” Students were able to follow the instructions and modify their essays. As for
grading, the Al software that was used in this study was able to adopt the school’s rubric and
provide a second opinion for teachers. This can help to align with the teacher’s first-hand marking.
Compared to other similar studies, this research found that Al can provide a positive in the
classroom as some of the scholars indicate it can provide a more pleasant learning environment for
students (Kolchenko, 2018; Alam, 2021).

However, it is crucial to ensure that the use of Al in grading and assessment does not
entirely replace the critical role of human judgment and feedback. While Al systems can efficiently
handle the more routine or quantifiable aspects of evaluation, instructors should maintain oversight
and the ability to provide nuanced, qualitative assessments that capture the depth and complexity
of student learning (Kolchenko, 2018). Although in this study most of the impressions were
positive towards using Al in real classroom settings, this is still an immature method. Teachers
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need to oversee and check the final marking to ensure quality and consistency. In future research, it
is crucial to investigate whether users can maintain a balance between the capabilities of these
assistive technologies and the guidance and support of human educators. While Al-powered
accessibility features can greatly enhance inclusivity, they should complement, rather than replace,
the personalized attention and expertise that teachers can offer to students with diverse needs.

Collaboration and Communication

As for the final aspect of this study, the use of an Al-powered platform can help students in
collaborative learning. It allows students to foster greater engagement, idea exchange, and
collective problem-solving among students. When students received feedback from Al, some of
them were able to ask follow-up questions through the chatbot. For example, “What do you mean
by my word choice could be improved? Could you give me some examples?” Al-driven tools
enable students to engage in real-time discussions, co-create content, and receive peer feedback
that can be particularly beneficial in cultivating these essential skills (Akintayo et al., 2024). As a
result, the use of Al in classrooms can encourage and teach students collaborative learning and to
solve problems by themselves.

However, it is important to acknowledge the potential issues associated with the
implementation of Al tools in the classroom. Although the issues were not obvious in this study,
teachers and students need to be careful. For example, students may rely on Al feedback and
distance themselves from their teachers. In shadow education, there is a theory called “positive and
negative backwash” (Yung and Yuan, 2020). This refers to students paying more attention to
private tutors’ lessons rather than mainstream teachers’ lessons because they feel those lessons are
more practical. In this study, although this kind of opinions were not found, teachers need to
remind their students of the importance of face-to-face communication at the tertiary level. Second,
teachers need to educate students in how to provide effective prompts to Al. In this study, students
were unable to receive very specific feedback at the beginning since it is a relatively new skill for
them. Through experience and lectures, they were able to produce effective prompts that can help
them to receive more specific and useful feedback. Teachers need to provide some key guidelines
and examples to help students understand how to use Al accurately (Mollick and Mollick, 2023).
Without clear guidance and examples, students may only receive inadequate responses from Al
and not truly benefit from the software.

Conclusion

This study provides insights into the use of Al-generative tools in improving tertiary
students' English writing abilities in Hong Kong. The findings suggest that while students found
these tools convenient and helpful in learning writing skills, teachers expressed concerns about the
generalized and ambiguous nature of the feedback and examples provided by the Al tools.

There are different perspectives on the use of Al in the classroom. Some scholars argue that
Al is the future of education and educators should embrace it (Chui et al., 2022). Others suggest
that educators should find ways to integrate Al and teach students to use it appropriately (Fryer et
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al., 2019; Hill et al., 2015; Yin et al., 2021). However, the consensus is that Al in education has
significant potential but should be supervised by humans (Smutny & Schreiberova, 2020).

The dilemma of using Al in education, particularly regarding academic integrity and the
potential for "cheating™ is a significant challenge that universities in Hong Kong are grappling with
(CUHK, 2023). As the integration of Al in education continues to evolve, both students and
teachers must be cautious and well-informed about the appropriate and ethical use of these
technologies.

The study also highlights the potential for Al teaching assistants to support student
learning, as indicated by research in other contexts. However, the effectiveness of these Al-based
interventions in improving academic performance remains an area that requires further
investigation. For example, some of the Al feedback was too general for students and students may
need to use more specific prompting (Mollick and Mollick, 2023). Teachers may also need to
check the quality of the feedback provided by the Al tools.

Overall, this study contributes to the ongoing discussion and research on the use of Al-
generative tools in tertiary education, particularly in the context of English writing instruction. The
findings provide valuable insights for educators, policymakers, and researchers to consider when
exploring the integration of Al technologies in the education sector. It can be seen that Al-writing
assistants can help to improve students’ writing abilities, but it is necessary for teachers to provide
correct techniques, such as how to prompt for students. As Gayed et al. (2021) point out, it is
important for educators to educate students how to correctly use Al first before implementing it in
class. Future research may focus on whether Al could provide valid and accurate feedback to
students, as Al-machine teachers are still developing (Kim et al., 2021). However, the positive
signs shown in this study suggest that educators should consider implementing Al with human-
supervised guidelines to support its usage.
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Appendix A
Interview Questions for Students

Student’s version

Background information

Noogok~wnpE

Which course are you currently studying at?

According to your observation, how many students used Al in your class?
Why do they use them?

What subject(s) do you like?

Is it your strongest subject?

What kind of Al assisting software are you using? Why?

Can Al help you in your study?

Impression of Al in writing course

NG~ WNE

Can you describe Hong Kong tertiary education system?

Do you feel Al is necessary in Hong Kong?

Can you tell me about your current experience in using Al?

Do you think it is useful for you? Why?

Do you feel that Al writing courses are more useful than traditional writing courses?
Do you use Al in your assignments? Why or why not?

What are some of the advantages of using Al?

Do you feel better?

Students’ prediction about Al role

AN -

What roles do you think Al has in Hong Kong tertiary education?

Do you think the role(s) will change in the coming future?

Do your school teachers know that you are using Al?

How do they feel about Al?

Why do they have those impressions?

Anything that you would like to talk about related to your Al experience?

54

Online Learning Journal — Volume 28 Issue 3 — September 2024



Using Al-Generative Tools in Tertiary Education: Reflections on Their Effectiveness in Improving Tertiary 55
Students’ English Writing Abilities

Appendix B
Interview Questions for Students

Teacher’s version
Background information

1. Your academic background.
2. Do you help your students if they have academic difficulties?
3. How do you feel about your students’ academic performance?

Impression of Al in Hong Kong

1. Do you think Al is useful? Why?

2. Do you think combining Al in traditional writing courses is necessary?

3. When do you think students should apply Al in their writing or lesson? When should they stop
relying on this?

4. s it possible for students not to use Al?

Teacher’s prediction

What roles do you think Al has in Hong Kong?

Do you think mainstream school teachers will eventually use Al in their lessons?
Do you think the role(s) of Al will change in the coming future?

Is there anything that Al writing courses can improve?

Do you think the support from the Hong Kong government is enough?

Anything that you want to share about Al?

oW E

Appendix C
Example of Poe Feedback

Based on the content provided in your essay, here is feedback based on the assessment criteria:

Content (5/5):

Your essay effectively reflects on the valuable lessons learned from the English Reading and
Writing 111 course. You thoroughly discuss the importance of structure, grammar, punctuation,
thesis statements, arguments, use of evidence, and the revision process. You also mention your
improved writing skills and readiness to tackle future writing tasks.

Communicative Achievement (5/5):

The register used in your essay is appropriate for a reflective piece on academic learning. You have
effectively expressed your thoughts and the impact of the course on your writing skills in a clear
and concise manner.
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Organization (5/5):

Your essay is well-structured with a clear introduction, body paragraphs discussing different
aspects of your learning, and a conclusion summarizing your key takeaways. The ideas flow
logically from one point to another, enhancing the overall coherence.

Language (5/5):

Your language use is precise and demonstrates a good command of vocabulary and grammar. You
effectively convey your ideas using a variety of sentence structures and vocabulary. There are only
minor errors, if any, which do not hinder understanding.

Overall, your essay is well-crafted, insightful, and effectively addresses the task at hand. To
enhance the sophistication of your writing further, consider incorporating more specific examples
from your coursework to illustrate your points and deepen the reader's understanding. Additionally,
you can explore how these lessons have impacted not only your academic writing but also your
communication skills in other areas of your life, providing a broader perspective on your growth as
a writer.

Total score: 20/20
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Abstract

The study proposes a balanced approach and flexible guidelines for incorporating generative
artificial intelligence (Al) into university-level teaching and learning processes at both the
university-departmental level and within individual academic autonomy. Building on the Al
Ecological Education Policy Framework, the guidelines offer a suggestive frame of reference for
faculty and students to integrate generative Al into their coursework. Furthermore, feedback from
118 students and 14 academics at a teacher education institution in the Philippines underscores the
guidelines' potential benefits, concerns, usefulness, and necessity in their academic undertakings.
While the policy may not cover every detail exhaustively, it seeks to provide practical and context-
sensitive recommendations for ethical, honest, responsible, and fair use of Al in course
development, implementation, and student engagement. Consequently, other higher education
institutions in general, and academics in particular, may adopt and/or modify the guidelines to suit
their positions, goals, needs, and directions.
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Recently, there has been a significant increase in scholarly works on artificial intelligence
(Al) within the educational sector, emphasizing the rapid advancement and implementation of
generative Al tools. These generative Al technologies not only act as catalysts for innovation,
necessitating adaptation within dynamic environments for both individuals and institutions to
thrive (Bozkurt & Sharma, 2022) but also underscore the importance of managing knowledge
flows in higher education institutions to respond to the challenges of novel disruptions (Cacho &
Ribiere, 2018). Environmental uncertainties, including technological disruptions, may increase the
complexity of strategic decision-making in knowledge-intensive organizations (Cacho et al., 2023),
necessitating reflective decision-making and training to enhance human capabilities in addressing
the disruption caused by artificial intelligence tools (Trunk et al., 2020). Acknowledging that
higher education students benefit from diverse support, flexible schedules, and adaptive teaching
methods (Bajar et al., 2024), knowledge-intensive education institutions have to be more
cognizant, sensitive, and ethical in their approach to integrating emerging generative Al into their
programs and services for further innovation and improvement.

UNESCO (2023a) defines generative Al as “technology that automatically generates
content in response to prompts written in natural language conversational... where content can
appear in formats that comprise all symbolic representations of human thinking: texts written in
natural language, images (including photographs to digital paintings and cartoons), videos, music,
and software code” (p. 8). Some Al tools available online include but are not limited to
conversational models like ChatGPT, Microsoft Copilot, Google Gemini, and others. The use of
these text-generative Al tools, however, poses some concerns that academics in higher education
should not overlook. One concern Sohail et al. (2023) noted is the potential use of generative Al
applications by students to engage in academic dishonesty, specifically through cheating or
plagiarizing their written assignments and tests. Another issue is the decline in students' academic
performance. With increased dependence on automated tools for task completion among students
(Chan, 2023), this may contribute to procrastination and memory loss, ultimately diminishing their
learning competence (Abbas et al., 2024).

These concerns have led some universities to rethink their academic programs and
processes. Although there are acknowledged risks or concerns at the onset, the use of generative Al
tools, however, could potentially enhance writing evaluation and feedback by providing valuable
assistance to human assessments of written outputs (Mizumoto & Eguchi, 2023; Punar Ozcelik &
Yangin Eksi, 2024; Wolf & Wolf, 2023). Moreover, Al has the potential to improve student
learning outcomes by offering customized, instant feedback and adjusting to each learner's unique
style (Chan & Hu, 2023; Delcker et al., 2024; Lin et al., 2023; Schroeder et al., 2022). Recently,
Younis (2024) found that integrating ChatGPT in online classes within peer groups can
significantly enhance students' satisfaction and content delivery and increase engagement. These
are on top of other benefits and uses of Al tools that most students take advantage of, including but
not limited to grammar and spelling checkers, understanding concepts, planning, and summarizing.
Thus, instead of outright banning these tools for students who will enter an Al-driven industry after
university life (Johnston et al., 2024), it is more beneficial to prepare them for a future dominated
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by Al. This approach aligns with the understanding that generative Al technologies can
significantly transform teaching and learning methodologies, requiring novel approaches to
thinking (Bozkurt, 2023a; Tlili et al., 2023; Walter, 2024).

Still, some academics express lingering apprehensions that the use of generative Al in
educational settings may degrade the quality of education and adversely affect students' academic
performance (Adeshola & Adepoju, 2023; Chan & Lee, 2023; Nam & Bai, 2023; Popenici & Kerr,
2017). Consequently, these concerns have prompted some universities to prohibit the deployment
of generative Al technologies within their academic program. However, instead of imposing
prohibitions or stringent directives on the use of generative Al technologies such as ChatGPT
(Kostka & Toncelli, 2023), UNESCO (2023b) advises the adoption of explicit guidelines for both
teachers and students on the appropriate application of generative Al, like ChatGPT. As Casal-
Otero et al. (2023) also support, this approach advocates for a collaborative process in establishing
these guidelines, involving both students and instructors, rather than just dictating terms for them
to follow. This strategy aims to improve the technological knowledge of both students and teachers
(Cacho, 2014), equipping them to effectively manage the “promises” and “perils” presented by
emerging and disruptive technologies, such as generative Al tools (Mollick & Mollick, 2023).
Essentially, Chan (2023) underscores the critical need for universities to craft policies on Al
education that ensure teachers and students are both proficient in this technology. This urgent call
requires universities to act decisively, laying the groundwork with specific guidelines that facilitate
Al-related educational initiatives.

On a critical note, Nam and Bai (2023) and Salhab (2024) express grave concerns about the
lack of clear ethical guidelines, ground rules, and policies in education, amidst the rapid
advancement of Al and the opportunities it presents for learners. Consequently, the current paper
aims to propose balanced approach guidelines articulating Chan’s (2023) Al Ecological Education
Policy Framework into definitive Al integration guideposts in curricular design, implementation,
and student engagement both for academics and students within the higher education environment.
In doing so, involving the inputs of the stakeholders in the formulation of the guidelines is critical
(Delcker et al., 2024; Salas-Pilco et al., 2022). Consequently, feedback was obtained from both
academics and students to ensure that the policy document accurately represents the needs and
values of the parties involved. The combination of this strategy and data collection allowed for a
design thinking approach in formulating a policy that captures the essentials of relevant literature
and feedback from the implementers and end-users. By doing so, the ensuing balanced approach
guidelines (see Appendix A) in the integration of Al tools in the higher education context are
useful, inclusive, context-sensitive, and flexible.

Literature Review and the Model Guidelines

Al Ecological Education Policy Framework

Chan (2023) crafted a policy framework for the integration of Al in higher education,
guided by an examination of stakeholder attitudes towards text-generative Al and informed by
UNESCO's (2021) humanistic Al in education guidelines. This policy framework is rooted in
collaborative expert engagement and emphasizes ethical, inclusive Al use to benefit all learners. It
outlines a comprehensive strategy for Al application in educational management, instruction, and
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assessment, and includes stages for pilot testing, continuous monitoring, evaluation, and the
promotion of evidence-based practices. Additionally, it encourages the cultivation of local
innovations tailored to meet community-specific needs.

Chan's empirical research gathered insights from 457 students and 180 faculty and staff
members from various fields within Hong Kong's higher education industry, aiming to understand
their views on Al's role in academia. The study's quantitative analysis revealed both
acknowledgment of Al's potential upsides—such as enhanced personalized learning, digital
literacy, academic achievement, and the anonymity of support services—and concerns over
possible downsides like excessive dependency on Al, reduced human interaction, and obstacles to
acquiring universal skills. The findings highlight a general willingness among the higher education
community to embrace generative Al technologies, coupled with an awareness of their potential
impacts. The study concludes that thoughtful policymaking and institutional support are essential
to leverage Al's benefits in enhancing teaching and learning experiences in universities.

Drawing on these insights, recommendations, and concerns of stakeholders, Chan (2023)
formulated the Al Ecological Education Policy Framework to foster the ethical and efficient
incorporation of Al technologies in higher education contexts. This framework facilitates a
comprehensive appreciation of the complex ramifications of Al integration within universities,
guiding stakeholders—including senior management, faculty, and staff—to assess Al adoption's
extensive impacts on the teaching and learning environment. While UNESCO (2021) targets a
wider audience of policymakers with its baseline recommendations, Chan's framework translates
these policy recommendations into actionable strategies across three critical dimensions:
Pedagogical, Ethical, and Operational.

The Pedagogical dimension delves into the educational implications of Al integration,
highlighting areas such as revising assessment methods, enhancing students’ holistic competencies,
preparing them for Al-influenced workplaces, and promoting a balanced adoption of Al
technologies. Meanwhile, the Governance dimension focuses on the administrative aspects of Al
use, covering ethical dilemmas and academic integrity, governance issues like data privacy and
accountability, technology attribution, and ensuring equitable access to Al resources. The
Operational dimension, on the other hand, addresses the tangible aspects of deploying Al in
academic environments, emphasizing the monitoring and evaluation of Al applications, alongside
offering necessary training and support in Al literacy for all university stakeholders. These
dimensions lay the groundwork for the development of balanced approach guidelines, elaborated in
subsequent sections. This advances a strategic, more specific yet flexible pathway for integrating
Al into higher education practices.

The Balanced-Approach Guidelines

Building upon the foundation of the Al Ecological Education Policy Framework previously
discussed, a model of balanced approach guidelines designed for the integration of Al into higher
education's teaching and learning processes is hereby crafted and endorsed. These generic and
flexible guidelines are deliberately crafted to be adaptable, allowing any educational institution to
customize them based on their specific context, needs, strategy, and overarching direction. This
flexibility ensures that institutions and/or academics can effectively align the integration of Al
technologies with their distinct educational philosophies and operational frameworks, promoting
an individualized and strategic adoption of Al in academia. Appendix A showcases the policy
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document that contains six sections: rationale, position, key terms, guidelines for teachers,
guidelines for students, and guidepost. Figure 1 delineates the framework dimensions and
guidelines sections where the policy framework and balanced approach guidelines converge.

Figure 1

Al Ecological Framework and Balanced Approach Guidelines Convergence

Rationale Academic Community with
Core Values amidst Al Trend
. . To adopt with flexibility
Governance Dimension Position and/or customization or not?

Gen Al, Plagiarism,
Key Terms Authorship, Ethical and
Responsible Use

Pedagogical Dimension 1

Course Development,
Implementation & Assessment

Guidelinesfor Teachers

1 6Cs: Consulting, Citing,
Guidelinesfor Students Checking, Correcting,

Confessing, and Controlling

J' - Encouraging and supporting
Implc.ementlng with enabling and updated
Guidepost systems/mechanism/policies

Operational Dimension

The Rationale. The rationale section articulates the need for a specific academic
institution/department/faculty to embrace generative Al within its educational framework, aligning
this technological advancement with the organization's core values and commitment to academic
excellence. It stresses the importance of adapting to the rapidly evolving technological landscape to
sustain relevance in education. Moreover, by advocating for the exploration of generative Al's
potential to enrich teaching and learning experiences, the section underscores a proactive strategy
toward innovative teaching, rigorous research, and dedicated service. Furthermore, it reaffirms the
institution's dedication to transparency and accountability, ensuring that the integration of Al
technologies reflects the institution's mission and philosophical commitments. This proactive
stance towards generative Al is presented as essential to upholding the institution's values and
enhancing its educational program. In connection to the earlier policy framework and this rationale
section, Chan’s (2023) governance dimension resonates with the university’s underpinning of its
academic integrity, transparency, proactiveness, and accountability as the primary motivation and
justification to respond to the critical stance of adopting innovations vis-a-vis the organization core
values. With management support, organizations and/or academics willing to borrow such
rationale section content are encouraged to customize it according to one’s organizational values
and philosophy.
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The Organization’s Position. The position statement delineates the approach of the
university/college towards integrating Al in its academic ecosystem, aligning with the standards of
a premier international institution (Hong Kong Polytechnic University, 2023). It emphasizes a
balanced and inclusive strategy for adopting Al tools to innovate and enhance learning, teaching,
and assessment methods. Thus, it explicitly drives the organization’s position that not only
capitalizes on the transformative potential of Al for educational advancement but also safeguards
the principles of academic integrity, critical thinking, and skill development. It commits to
blending traditional values with technological innovation, aiming to rationalize the ethical and
responsible use of generative Al across academic practices for both faculty and students starting
from a mutually agreed specific academic term/semester. This approach underscores the
institution’s vision to remain inclusive, adaptive, and ethical in the evolving educational landscape.
In connection to the ecological framework and this position, Chan's governance dimension
highlights how educational institutions can integrate Al technologies harmoniously, ensuring that
these advancements align with core educational values, which other organizations of higher
learning can also adopt or enhance.

Key Terms. This section offers conceptual insights including the operational definitions of critical
terms as they relate to the use and ethical considerations of generative Al. Generative Al, as
defined by UNESCO (2023a), encompasses technologies that create diverse content types,
including texts, images, and videos in response to natural language prompts. Addressing the critical
issues of plagiarism and authorship, it emphasizes the necessity of attributing Al-generated content
and recognizing the creators of Al systems, aligning with copyright principles that reserve
authorship for humans as per the U.S. Copyright Office (2023). Furthermore, Mhlanga (2023)
outlines the ethical guidelines for Al's use, stressing transparency, privacy, accuracy, fairness, and
the indispensable role of human oversight in educational applications. This section collectively
underlines the importance of a responsible and informed approach to incorporating Al technologies
in educational settings, ensuring that such integration honors academic integrity and the evolving
landscape of copyright and ethical standards. In this section, both Chan’s (2023) governance and
pedagogical dimensions come into play. The governance dimension underscores how transparency,
accountability, and human authorship are briefly discussed primarily focusing on human authors
and proper attribution of Al-generated content. On one hand, the pedagogical dimension highlights
the instructional benefits offered by Al tools, while simultaneously acknowledging the
indispensable role of human oversight in their integration.

Guidelines for Teachers. This section begins by addressing the use of generative Al in the course
development process, emphasizing its role in enhancing educational programs across all levels. It
advocates for the strategic integration of Al to achieve learning outcomes, streamline content
creation, curate relevant and context-sensitive learning materials, and support various learning
preferences through technology augmentation. Moreover, its course development subsection
underscores the potential of Al to enrich the educational experience by promoting the enhancement
of essential soft and hard skills among learners, thereby fostering a more dynamic and inclusive
learning environment. Concurrently, Al literacy across curriculum design (Salhab, 2024) can be
integrated.
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In the course implementation subsection, the guidelines focus on practical aspects of
employing Al tools in teaching and learning contexts. Faculty members are advised on the
importance of setting clear boundaries for Al use, particularly about assessments and learning
assistance, and communicating these to students to maintain academic integrity. The guidelines
detail the necessity of outlining the acceptable use of Al, managing authorship claims, and
establishing criteria for the evaluation of Al-assisted student works. Additionally, the emphasis is
placed on ethical and responsible Al usage, highlighting the procedures for validating the integrity
of student submissions through multiple assessment strategies and tools. This approach ensures
that Al technologies serve as a complement to traditional teaching methods, supporting educators
in navigating the integration of Al into their pedagogical practices while upholding academic
standards.

Within the Al Ecological Framework, the pedagogical and operational dimensions are at
work in this section. The pedagogical dimension in this section emphasizes the strategic
integration of Al in education to enhance learning experiences by promoting skill development and
creating an inclusive environment while ensuring ethical use and academic integrity through clear
policies and assessment strategies. On one hand, its operational dimension focuses on the practical
implementation of Al tools in teaching and learning, including setting clear usage boundaries,
managing authorship and evaluation criteria, and employing ethical practices to complement
traditional teaching methods and maintain academic quality mechanisms

Guidelines for Students. This section is crafted to assist students in navigating the ethical and
responsible use of Al tools in their academic work, aiming to prevent academic dishonesty. It
introduces the easy-to-remember overarching 6Cs approach:

1. Consulting: Students are advised to adhere to their teachers' instructions or seek
clarification in the absence of explicit guidance, ensuring they are aligned with the
provided guidelines and expectations.

2. Citing: Following McAdoo’s (2024) recommendations, students must appropriately cite
any Al-generated content in their work, following the American Psychological
Association publication manual's seventh edition.

3. Checking: This encourages students to verify the reliability and credibility of Al-
generated materials by consulting primary sources, mindful of potential restrictions on
Al authorship in their work.

4. Correcting: Guided by practices from the London School of Economics and Political
Science (2022), students should limit Al's use to tasks like spelling, punctuation,
grammar, and structure improvements, ensuring the work adheres to the conventions of
academic writing.

5. Confessing: This involves openly acknowledging any Al assistance in content
generation, including a detailed acknowledgment statement and an Al use declaration
with their submissions, specifying how Al tools were employed in the creation of their
work.

6. Controlling: This advises students to regulate their use of Al within ethical and honest
boundaries, avoiding any actions that could be deemed unacceptable or unethical.
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Additionally, students are required to include an acknowledgment of any permissible
assistance received and a declaration regarding their use of generative Al tools, stating which tools
were used and describing their application. This section serves to instill a sense of responsibility
and integrity among students in the use of Al tools, ensuring that their academic pursuits remain
within the bounds of ethical standards and are aligned with the principles of academic honesty. It
aims to prepare students to use Al in a manner that enhances their learning and research while
maintaining the integrity of their scholarly work.

Aligned with the Al Ecological Framework, the pedagogical and operational dimensions
are still manifested in this section. The pedagogical and operational dimensions are built in by
promoting ethical Al use through the 6Cs approach—consulting, citing, checking, correcting,
confessing, controlling—to uphold academic integrity and enrich learning while recommending a
structured strategy for engaging responsibly with Al tools.

Guideposts. This section outlines strategic initiatives for integrating generative Al within the
academic environments of higher education institutions (HEISs). This comprehensive approach
encourages the adaptation of curricula to include Al use across a continuum from minimal to
optimal opportunities, emphasizing the need to update curricular programs, syllabi, and educational
materials to reflect these new guidelines. It also advocates for the formation of a multidisciplinary
body, led by designated academic leaders, tasked with promoting Al integration through upskilling
programs and enhancing Al literacy among internal stakeholders. This body is then responsible for
revising and recommending additional guidelines and frameworks for Al integration in teaching
and learning, ensuring that these initiatives are inclusive and involve consultations with both
internal and external stakeholders.

Furthermore, the section underscores the importance of making Al and other digital
infrastructures accessible to the entire academic community, highlighting the institution's
commitment to digital inclusivity and preparedness. It points out the inevitable need for investment
in soft digital Al tools and infrastructure to future-proof the university, necessitating policy updates
on Al tool selection, deployment, and the establishment of preventive and corrective measures for
guideline infringements. Despite the acknowledged risks associated with Al use, the institution
views the integration of Al as an opportunity to model a balanced approach to leveraging
generative Al tools responsibly and ethically. This forward-thinking strategy aims to innovate and
safeguard the teaching and learning experience. In line with the Al Ecological Framework, this
section, however, encapsulates the governance and operational dimensions. The governance
dimension is captured through the establishment of a multidisciplinary body led by academic
leaders to oversee Al integration and policy updates, ensuring inclusivity and stakeholder
consultation, while the operational dimension is reflected in the strategic updating of curricular
programs, investment in digital infrastructure, and the implementation of upskilling programs to
enhance Al literacy, thereby innovatively and responsibly future-proofing the teaching and
learning experience within higher education institutions.

Methodology

Primarily drawing from Chan's (2023) Al Ecological Education Policy Framework, the
author formulated generic guidelines for the integration of Al into educational practices. The
methodology employed design thinking principles to iterate the proposed guideline, which was
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subsequently shared with both students and faculty colleagues for their critical comments.
Feedback was gathered through online question-and-answer sessions, seamlessly integrated into
asynchronous classes conducted via Google Classroom for undergraduates, and through the
university's Learning Management System (LMS) for graduate students. An online forum
facilitated an open discussion among student participants, encouraging them to provide critical
feedback on the policy document as a component of their coursework. Concurrently, faculty
feedback was solicited through an in-person focus group discussion, specifically organized as part
of a professional development workshop aimed at enhancing faculty proficiency in using the online
LMS. This dual-faceted approach to feedback gathering—engaging both student and faculty
perspectives—ensured an inclusive capturing of stakeholders’ awareness of Al and the guidelines'
potential pedagogical and management bearing on the status quo and areas for policy refinement.

The study engaged a total of 104 undergraduate students from three different classes and 14
graduate students from a single class. All participants were supervised by the researcher. The
undergraduate education students ranged in age from 18 to 22 years, while the graduate students'
ages spanned from 25 to 45 years. Additionally, a focus group discussion (FGD) was conducted
with 14 teachers who were colleagues of the researcher. The faculty participants, aged 26 to 55
years, specialized in various fields, including social studies, elementary education, science,
mathematics, management, technology and livelihood, agriculture, and industrial education. All
participants were affiliated with a small campus/college that is part of a larger system of public or
state-run teacher education institutions in the Philippines. The study employed a thematic analysis
approach to analyze responses to open-ended questions. These questions were designed to elicit
participants' thoughts on the proposed generic guidelines and their perceptions of the impact of
generative artificial intelligence on their practices. Specifically, participants were asked for their
opinions on the proposed guidelines and to share their experiences with generative Al, particularly
in relation to their academic work. This method facilitated a deep exploration of the participants’
perceptions, enabling the identification and reflection of key themes and insights related to the
guideline’s refinement, its adoption or implementation, and the potential effects of Al in
educational settings.

Qualitative data and thematic analysis

Participants from both the online forum and FGD were invited to share their insights on the
proposed generic guidelines for integrating Al into the teaching and learning processes. They were
encouraged to provide critical feedback and be open to diverse opinions, enabling the collection of
a wide range of perspectives on Al, its impact on their work, and their experiences with various Al
tools. The data from the online forum were analyzed through inductive thematic analysis.
Generally, the inductive approach allows themes to naturally emerge from the participants’
responses instead of being predetermined by the researcher.

On the other hand, the focus group discussion data were analyzed through a deductive thematic
approach. Within qualitative research, deductive category application involves using predefined,
theoretically derived analytical aspects and relating them to the text. The qualitative phase of
analysis is characterized by systematically assigning a category to a specific text segment in a
methodologically controlled manner (Mayring, 2000). By comparing the proposed guidelines with
the primary stakeholders' feedback (both inductively and deductively analyzed), the researcher

66

Online Learning Journal — Volume 28 Issue 3 — September 2024



Integrating Generative Al in University Teaching and Learning: A Model for Balanced Guidelines 67

refined the final draft, making necessary clarifications and adjustments to address identified gaps
and areas needing improvement. This process enhanced the quality and applicability of the
guidelines that may contribute valuable insights to university programs and policies relevant to the
selection, use, and evaluation of generative Al tools.

Results
Students’ Feedback

The qualitative data collected from both undergraduate and graduate students yielded
valuable suggestions and/or comments. There are three main themes and eight subthemes that
emerged from the qualitative data as presented in Table 1. From the data, the main themes serve as
the key areas that are directly relevant to the refinement of the guidelines for Al use in university-
level teaching and learning. These also connect with the feedback from their teachers.

Table 1

Main Themes and Subthemes of Inductively Analyzed Data

Main Themes Subthemes

1. Al utilization and efficiency Task simplification and assistance
Personal and professional advancement

2. Cognitive and ethical implications Intellectual laziness and dependence
Threat to authentic learning
Ethical considerations and integrity

3. Navigational strategies for Al use  Implementing and following guidelines
Balancing Al with human effort
Responsible and mindful application

Al Utilization and Efficiency. The research findings underscore the pivotal role of Al in both
streamlining academic tasks and paving the way for professional opportunities, as observed in the
overarching theme of Al utilization and efficiency. The insights from participants—such as one
undergraduate student (UG28) who pointed out the benefits of Al in academic contexts by stating,
"Al can be very helpful for students in various ways..."—nhighlight the technology's capacity to
enhance efficiency in educational settings. Similarly, the anticipation and eagerness for
technological engagement expressed by a graduate student (G4)—"Looking forward to be
immersed with this kind of technology..."—reflect a broader enthusiasm among students for
leveraging Al not just as a tool for immediate task assistance but also as a catalyst for professional
growth. Together, these perspectives weave a narrative that not only appreciates Al's immediate
benefits in educational tasks but also acknowledges its potential to influence professional
advancement, illustrating the technology’s dual role in students' academic journeys and future
career trajectories.

Cognitive and Ethical Implications. The cognitive and ethical implications of Al use encompass
focused concerns including laziness, authentic learning, and integrity, reflecting emerging
challenges in intellectual engagement and ethical standards. A graduate student (G1) highlighted
the potential negative cognitive impact, noting "...it may induce mental dependence, impair critical
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thinking...", which points to concerns about the possibility of Al fostering a reliance that could
diminish students’ critical thinking and problem-solving skills. On a different note, the value of
authentic learning was passionately articulated by a graduate student (G6), who expressed a desire
for genuine emotional connection in writing, stating, "'l want my readers to feel what | have written
and it will happen if I wrote it with feelings..." This sentiment underscores the importance of
maintaining personal touch and authenticity in Al-assisted educational contexts. Ethical
considerations, particularly regarding academic integrity, were voiced by a graduate student (G13),
who cautioned, "...using Al... can lead to bad habits and produce output that is not entirely our
idea..." This reflects concerns about the ease with which Al can be misused, potentially
undermining the originality and authenticity of academic work. Collectively, these insights bring to
light the foreseen cognitive and ethical considerations that accompany the integration of Al in
educational settings, indicating both the potential challenges and the intrinsic value of maintaining
human elements in learning and creativity.

Navigational Strategies for Al Use. Navigational strategies for Al use are categorized into three
subthemes that include following the guidelines, piloting human effort, and doing a mindful
application. The clarity of the Al guidelines was affirmed by a graduate student (G12), who
appreciated the non-prohibitive stance on Al, stating "The guidelines...are clear that the utilization
of Al is not prohibited..." that underscores the openness of the educational policy towards
embracing Al technologies while setting boundaries. Additionally, the importance of integrating
human effort with Al tools was highlighted by another graduate student (G11), who posited that
productive outcomes could be achieved if tasks are undertaken with sincerity and Al assistance:
"...if we do our task wholeheartedly with the aid of Al, | believe we will be able to turn out
productive...". This suggests a synergy between human endeavor and technological aid as key to
maximizing the benefits of Al in academic settings.

Furthermore, the significance of mindful Al application was articulated by one undergraduate
student (UG23), who emphasized responsible use, guided by the established dos and don'ts, stating,
"We must use Al responsibly. We've read in these guidelines the dos and don'ts of using Al..." This
reflects a collective understanding among students about the necessity of adhering to guidelines for
ethical and effective Al utilization. Together, these perspectives highlight a comprehensive
approach toward navigating Al integration into academic practices.

Academic Insights

Al use extends beyond student applications, centering primarily on how teachers facilitate
opportunities for Al integration within the educational realm. Therefore, it is also crucial to gather
feedback directly from teachers on their perspectives regarding Al's role in education and their
thoughts on the guidelines shaping their teaching and learning environment. The qualitative data
collected from teachers also provided insightful and substantial suggestions enriching the study's
findings. Analysis of this data revolves around 7 main themes and is expanded by 23 explanatory
subthemes, as detailed in Table 2. These themes represent crucial categories pertinent to refining
the generic guidelines for Al use in university teaching and learning contexts. Furthermore, the
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insights from teachers complement the feedback obtained from students, collectively informing the
specificity and context-sensitivity of the balanced approach guidelines.

Exposure to Al. Teachers' exposure to Al encompasses information that details its introduction and
application across educational and professional landscapes, illustrating diverse pathways to
engagement with the technology. One Teacher (T4) shared their initial encounter with Al, stating
"l heard and experienced it when | attended a short course in Australia,” highlighting the role of
formal education abroad as a catalyst for exposure to Al technologies. This experience contrasts
with the practical application of Al tools in everyday professional activities, as described by
another teacher (T2), who utilizes Al-powered applications like Grammarly, ChatGPT, and
QuillBot for crafting reports and instructions, showcasing the integration of Al into their workflow
for enhanced productivity and efficiency. Furthermore, the significance of social networks in
fostering Al adoption is underscored by one teacher (T3), who noted, "it was introduced to me by a
colleague,” indicating the importance of peer influence in the discovery and adoption of new
technologies. Together, these insights illustrate the diverse avenues through which educators are
exposed to and engage with Al technologies, from formal educational experiences to professional
tool usage and peer introductions. This contributes to a broader understanding and incorporation of
Al in educational and professional contexts.

Al Tools in Academia. Another research finding reveals an emerging theme centered on the
utilization of Al tools in academia, encompassing subthemes such as academic integrity, teaching
aid, and learning enhancement. One teacher (T1) specifically mentioned the use of tools like
"Grammarly and Turnitin™ in the context of maintaining academic integrity, indicating the crucial
role these technologies play in upholding standards of originality and proper citation. In terms of
teaching assistance, another teacher (T6) listed "ChatGPT, Grammarly, SIRI" as integral tools,
highlighting the diverse applications of Al in facilitating educational processes and teacher tasks.
Furthermore, the enhancement of the learning experience through Al was exemplified by one more
teacher (T2), who noted the benefits of Al in "checking my grammar and sometimes serves as my
consultant,” showcasing the personal utility of Al in improving their academic work. These
findings collectively resonate with the multifaceted impact of Al tools in academia, spanning from

ensuring academic integrity to aiding in teaching and enriching the learning journey.

Al's Educational Impact. The exploration of Al's Educational Impact within the study presents a
pivotal understanding of its role in a university setting, encapsulated through the acknowledgment
of benefits, concerns over limitations, and considerations of its influence on employment. One
teacher (T10) briefly recognizes the positive aspects of Al by stating, "it is beneficial,” highlighting
a general appreciation for Al's contributions to the educational field. This sentiment is expanded
upon by another teacher (T1), who acknowledges Al's advantages but also stresses the importance
of being cognizant of its limitations and disadvantages, articulating, "I believe it is beneficial to
education but as educators, we should also be aware of its limitations and disadvantages so that
we can manage them."” This perspective underscores the critical need for a balanced approach to
integrating Al in educational contexts. Furthermore, a seemingly technology-literate teacher (T5)
delves into the broader implications of Al beyond the classroom, noting its growing dominance in
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the online world and its potential to automate tasks traditionally performed by humans, as observed
in their remark, "1 think it dominates the online world already. Some companies are also already
designing systems that will replace or lessen work performed by humans."” Together, these
perspectives weave a complex picture of Al's educational impact. Balancing the recognition of its
benefits with a mindful approach to its limitations and the evolving landscape of employment or
relevant industry, however, remains critical.

Campus Readiness for Al. Campus readiness for Al was also a significant concern in the focus
discussion. One teacher points out the lack of preparedness and the urgent need for relevant
training. This teacher (T1) articulated "I think as a campus, we are not yet ready. We need relevant
pieces of training to be prepared,” emphasizing the critical need for educational development to
facilitate Al integration. Another teacher (T3) expanded on this by addressing the complexities
surrounding infrastructure and budget constraints, indicating, "Somehow, for challenges, I think the
infrastructure, sustainability, security etc.,” which brings to light the multifaceted challenges that
extend beyond training to include the physical and financial readiness of the campus for Al
adoption. These perspectives collectively illustrate an informed understanding among educators of
the requirements for successfully implementing Al in educational settings that underscore the
importance of both developing human capabilities and enhancing infrastructural and budgetary
supports.

Teaching and Al. The focus group discussion also reveals a consensus among educators regarding
Al's role and limitations in the educational sphere. One teacher (T1) clearly stated, "Al can't
replace a teacher but Al tools can support teachers in teaching," highlighting the belief that while
Al can augment the teaching process, it cannot displace the unique contributions of human
educators. Another teacher (T4) deepened this perspective by stressing the irreplaceable human
elements that Al lacks, asserting, "Al may copy how teachers teach knowledge but Al cannot copy
how teachers infuse the values they need to learn. Al cannot copy the caring touch of the teachers."
This underscores the intrinsic human qualities, such as the ability to impart values and offer a
caring presence, which Al cannot replicate. Furthermore, the ethical dimension of Al use in
education was addressed by another teacher (T3), who remarked, "Students can use Al provided
that there is a solid Ethical Framework followed by a university." This points to the necessity of
guiding Al application within educational settings through well-defined ethical guidelines. Jointly,
these insights from educators articulate a vision of Al as a supportive tool in teaching. Thus, it
underscores the indispensable nature of human interaction and ethical considerations in leveraging
technology for educational purposes.

Policy on Al Use. Policy on Al use discussion revolves around the academic context, revealing a
layered approach to governance that spans from university-wide mandates, and departmental
autonomy to individual teacher discretion. One teacher (T2) advocates for system-based cohesive
governance, noting "The PNU System, however, must have a uniform policy on this since we have
ONE-PNU policy," emphasizing the need for a standardized policy across the university to ensure
consistency in Al integration. Contrasting this perspective, a teacher (T1) suggests a blend of
overarching guidelines and localized control: "Have a university-wide policy on when they are and
or are not appropriate to use and let departments/faculties decide the policy on when they are or
are not appropriate to use." This approach allows for a foundational policy that accommodates
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department-specific nuances. Further individualizing policymaking, another teacher (T13)
champions lecturer autonomy, proposing "Let lecturers decide individual policies for individual
assignments on when they are or are not appropriate to use.” This stance supports the idea that
lecturers, being closest to the student learning experience, should tailor Al usage policies to fit
specific academic objectives and tasks. Together, these viewpoints outline a multitiered approach
to Al policy in education, balancing uniformity with the flexibility needed that address the diverse
needs of university departments and individual teachers. Thus, this input characterizes the context-
sensitivity of the balanced approach guidelines.

Guidelines Feedback. Finally, the proposed guidelines were presented to the teachers for their
critical comments. The category under feedback reveals insightful perspectives on the development
and reception of policies regarding Al use which are brought to light through the views of various
academics coming from different disciplines in one campus. The craftsmanship of the Al usage
policy received praise from a teacher (T7), who described it as "Well-crafted," indicating a positive
assessment of the policy's construction and clarity. Moreover, this sentiment is echoed by another
teacher (T1), who considers the guidelines "a good start.” This suggests an optimistic outlook on
the initial steps toward strategically regulating Al use in educational settings. However, one more
teacher (T2) emphasizes the urgency and necessity of these policies, stating "It is not a matter of
choice for the faculty. It is a must,” highlighting the imperative nature of guidelines for academics
to consider more seriously.

Furthermore, the teachers’ perspectives encompass views on the broader implications and
strategies for Al integration within the teaching profession. One teacher (T3) encourages a
proactive stance towards Al, asserting, "Al is something that we shouldn't be afraid of but rather,
we need to embrace and adapt,” which underscores the importance of adopting Al as a beneficial
tool in education. This perspective of adaptation and acceptance is fortified by another teacher
(T4), who points out that "Students can use Al provided that there is a solid Ethical Framework
followed by a university." This draws attention to the ethical and practical considerations essential
for responsible Al use. Additionally, one more teacher (T5) advocates for further guidance
specifically tailored for future teachers, suggesting, "Al can be utilized, but to build a strong
foundation of knowledge as future teachers, additional guidelines must be provided.” This
highlights the necessity for ongoing development of Al policies that cater not only to current
educational needs but also to the preparation of future educators in navigating and leveraging Al
technologies efficiently and effectively.

Discussion

To construct a coherent narrative that discusses the key points of the findings and smoothly
delineates the objectives of this paper for both student and teachers’ feedback on the use of
generative Al and the guidelines presented to them, three subtopics are put forward: (1) revealing
the obvious, (2) refining the guidelines, and (3) responding to critical needs.

Revealing the Obvious

The enthusiasm among university students for the integration of generative Al into the
educational landscape highlights a forward-looking perspective toward technology's role in the
university. Students (like UG28 and G4) embody this optimism, seeing Al as a tool that not only
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simplifies academic tasks but also opens doors to professional development opportunities. This
optimism is shared broadly among the student body, where Al is perceived as a catalyst for
enhancing educational efficiency and personalizing the learning experience. There is widespread
optimism among students who view Al as a key to enhancing educational efficiency and
personalizing learning experiences. This positive outlook toward Al tools mirrors findings by
Miyazaki et al. (2024) and Tlili et al. (2023) who observed a similar sentiment in social media
among users across various industries. Seemingly, students are particularly enthusiastic about the
benefits of future Al literacy training, ready to leverage Al's potential to innovate traditional
educational frameworks. This is crucial for promoting their integration and improving learning
outcomes. Consequently, the study's participants generally perceived the use of Al tools as
beneficial to their learning environments.

Conversely, teachers' perspectives on Al integration are shaped by a rich experience that
ranges from formal education settings, as one teacher’s (T4) overseas experience exemplifies, to
the pragmatic application of Al tools in day-to-day academic operations, as practiced by another
teacher (T2). This diversity in exposure contributes to a more distinct understanding of Al's role in
education among teachers, who recognize its benefits but also approach its integration with
caution. Acknowledging Al's capacity to enrich teaching and learning experiences, educators
underscore the critical importance of upholding academic integrity and retaining the authentic
human touch. Bozkurt (2023b) contributes to this dialogue by categorizing content generation into
two types: “organic (human-created)” and “synthetic (generative Al-created)” that introduces a
nuanced approach to integrating Al in content co-creation. He then delves into the multifaceted
roles of generative Al and promotes the necessity of open disclosure to ensure academic integrity
(Bozkurt, 2024). Therefore, both educators and learners must engage with Al responsibly, in a
manner that not only enhances educational success but also remains true to ethical guidelines and
upholds the core principles of education.

Refining the Guidelines

The feedback from both students and teachers signals a consensus on the need for
guidelines that are not only clear and comprehensive but also adaptable to the dynamic nature of
Al technologies. Students, through voices like G12 and UG23, advocate for policies that outline
the ethical use of Al, emphasizing its role as a supportive tool rather than a substitute for human
interaction. This perspective highlights a desire for guidelines that facilitate responsible Al use,
ensuring that technology serves as an enhancement rather than a hindrance to the learning
experience. Echoing this sentiment, Wang et al. (2023) maintain that students who perceive their
learning contexts as more supportive are notably more eager to engage in Al-enhanced learning,
illustrating the positive correlation between supportive educational environments and the
willingness to adopt Al for learning.

Reflecting on their varied experiences with Al, teacher participants appeal for flexible
policy frameworks capable of accommodating the diverse requirements of educational
environments. The call for policy development, articulated by T1 and T13, underscores the
importance of creating guidelines that are broad enough to cover general principles yet adaptable to
address specific educational contexts. Notably, Delcker et al. (2024) stress the vital contribution of
educators and stakeholders in higher education to illustrate the impactful applications of Al tools.
Thus, guidelines adopting a balanced approach that receive positive reception and feedback from
participants will significantly make the guidelines more relevant and inclusive.
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Participants' feedback suggests the need for guidelines that not only cover a wide range of
Al-related issues but also remain sensitive to the specific contexts in which Al is used. These
guidelines should empower both educators and learners to engage with Al technologies in
meaningful and effective ways. Moreover, the emphasis on comprehensive yet flexible guidelines
suggests a pathway toward more effective and ethical Al integration in educational settings,
catering to the evolving needs of the academic community. On this note, Besley et al. (2023)
recommend formulating an integrity statement, establishing explicit course policies, and steering
clear of academic power misuse, course instructors could enhance the reciprocity between learning
and teaching dynamics. Considering the feedback and additional points, the proposed balanced
approach guidelines articulate a wide breadth in scope and profound depth in adaptability,
providing more inclusive opportunities for teachers and students to communicate meaningfully and
purposively. This facilitates the achievement of the competencies that a particular coursework aims
to accomplish, yielding significant results.

Responding to the critical needs

The critical need for Al literacy and adequate resources emerges as a central point in the
discourse on Al integration. Both students and teachers highlight the importance of strategies that
enhance understanding and familiarity with generative Al tools, indicating a gap between current
educational practices and the potential offered by Al technologies. The concerns raised by teachers
(T1 and T3) about the readiness of campuses for Al adoption, specifically in terms of
infrastructural and human capital development, align with the findings of Lin et al. (2023)
regarding sustainable education. These perspectives highlight the critical role of education in
building a sustainable future while also pointing out significant challenges, including inadequate
infrastructure, limited resources, and a lack of awareness and engagement. These issues underscore
the necessity for a holistic approach to Al integration and sustainable education, which involves
not only training programs and resource allocation but also significant investments in technology
and infrastructure.

Furthermore, the call for additional guidelines tailored to the unique challenges and
opportunities of Al integration emphasizes the ongoing need for support mechanisms that facilitate
the ethical and effective use of generative Al in education. This encompasses a broader
requirement for policies that not only guide responsible Al use but also ensure educators and
learners are equipped to navigate the complexities of generative Al integration. In this regard, Tlili
et al. (2023) reveal that while the majority of early adopters in educational settings are optimistic
about the role of ChatGPT in enhancing education, there remains a segment of the community that
advises caution regarding its integration. It stresses the need for a methodical and deliberate
approach to weaving Al into educational systems. This entails not only establishing explicit
guidelines and examples to prevent unethical use of Al in academia but also balancing the
curriculum to foster skills development. Such a curriculum should encourage critical thinking,
creativity, and innovation, with or without Al support. Additionally, it should also call for an
ongoing process of review and adjustment to stay aligned with the fast-paced advancements in the
Al field.

At the core of the proposed guidelines is the crucial role of teachers in guiding and
mentoring students toward ethical and responsible Al use. Barrett and Pack (2023) argue the
importance of educators undergoing targeted professional development programs to effectively
apply generative Al in educational settings, in addition to the creation of clear guidelines.
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Therefore, providing academics with the necessary toolkit and training is mission critical to render
the balanced approach guidelines usefulness and relevance. By upskilling human resources and
filling the gaps, educational institutions can foster an environment where Al is seamlessly
integrated into teaching and learning processes, enhancing the educational experience while
safeguarding against potential pitfalls. This approach aligns with the collective insights advocating
for a comprehensive strategy that embraces the transformative potential of Al technologies while
making sure that the integration of Al into education is informed, effective, and aligned with
educational goals. Another consideration is to view the educational application of Al from what
Swindell et al. (2024) suggest anchoring philosophical perspectives on technology, education, and
society integration, with a focus on the enduring aim of creating an education that empowers
individuals to act effectively in the world.

Conclusion

The study proposes a balanced, adaptable, and context-specific guidance for embedding
generative Al within the teaching and learning processes at the university level and individual
levels. Grounded in the Al Ecological Education Framework, it offers a wide-ranging set of
guidelines across six key sections—rationale, position, key terms, guidelines for teachers,
guidelines for students, and guidepost. These guidelines are designed with flexibility in mind,
empowering educational institutions or individuals to tailor such to their unique contexts, needs,
strategic goals, and overarching visions. Input from both educators and students has been crucial,
providing significant contributions towards the formulation and enhancement of these policies.
Nevertheless, the study acknowledges its limitations, notably its primary focus on a relatively
small campus, which may not reflect the broader spectrum of higher education settings in the
Philippines. Additionally, the research centered on text-based generative Al tools and involved
participants from classes directly taught by the researcher, as well as the immediacy with teacher
colleague focus group participants, introducing potential biases inherent to insider-led research
projects.

Students' feedback on integrating Al into education highlights its benefits, such as
simplifying tasks and fostering advancement. However, concerns about creating intellectual
dependency and ethical challenges are also prevalent. Beyond the essential need for clear
guidelines on Al integration, with a focus on enhancing Al literacy, there is a consensus on the
importance of balanced Al use. This calls for the establishment and/or adoption of proposed
guidelines that not only ensure the responsible application of Al but also promote synergy between
Al capabilities and human contributions in the learning process. Similarly, teachers' reflections on
incorporating Al into the teaching and learning ecosystem reveal a nuanced understanding that
spans its potential to revolutionize education and the intrinsic challenges it poses. Acknowledging
Al's role as an augmentative tool rather than a replacement, teachers stress the importance of
human elements in learning, the necessity for comprehensive yet context-specific guidelines, and
targeted training to ensure ethical use and substantial investment in campus Al readiness. Thus,
striking a balance between leveraging Al for educational benefits and mitigating concerns pivots
on sustaining institutional values and promoting academic integrity, alongside establishing a sound
university departmental framework that also recognizes individual teachers' autonomy.
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Appendix A

A Model for a Balanced Approach to Guidelines in Integrating Generative Al in University-
level Teaching and Learning

RATIONALE

The faculty members and students of
[University/College/Department] belong to a community of scholars, practitioners, and lifelong
learners who embody the institution’s core values of
[University’s/College’s core values] whether online or offline in the pursuit of academic
excellence for [Fitting the Organization’s key philosophy/vision
or mission]. In an era redefined by rapid technology breakthroughs, generative artificial
intelligence’s (Al) relevance can no longer be discounted; generative artificial intelligence has
emerged as a potent tool in the educational landscape. As the academic community strives for
transparency and accountability through rigorous research, innovative teaching, and dedicated
institutional and community service, it is critical to adapt to the changing educational landscape
and explore how generative Al may enrich and transform the teaching and learning experience.

[University/College] POSITION

Similar to an international topnotch university?,

[University/College] adopts an inclusive and forward-
thinking position regarding the utilization of Al tools as a constructive and game-changing force
in education. This includes integrating such tools into the academic works fostering innovative
approaches for learning, teaching, and assessment practices. Thus, these baseline guidelines aim to
navigate the dynamic terrain of Al integration in our academic coursework, forging a critical
balance between harnessing the potential of Al (for) as a tool in advancing educational
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transformation and the human capacity to ensure that the values of academic integrity and critical
thinking are not disregarded and the development of essential skills are not compromised.

As a professional community of practitioners and lifelong learners,
[University/College] shall nurture time-tested traditions while embracing
innovation and future readiness to create a policy compass for the ethical, honest, responsible, and
fair use of generative Al encompassing a wide array of academic works for both teachers and
students. It is aimed that the utilization of relevant and appropriate generative Al will become part
of the routine work among academics and students beginning the

[Term/Semester Academic Year].

KEY TERMS

Generative Artificial Intelligence. UNESCO? defines generative Artificial Intelligence (Al) as
“technology that automatically generates content in response to prompts written in natural
language conversational... where content can appear in formats that comprise all symbolic
representations of human thinking: texts written in natural language, images (including
photographs to digital paintings and cartoons), videos, music, and software code.” Some Al tools
available online include but are not limited to conversational models like ChatGPT, Copilot,
Gemini, and others.

1 The Hong Kong Polytechnic University "Guidelines for Students on the Use of Generative

Artificial Intelligence (GenAl)," Academic Registry, accessed [December 2023],

https://www.polyu.edu.hk/ar/students-in-taught-programmes/use-of-genai/.

2 UNESCO. “Guidance for generative Al in education and research” accessed [November 2023],
UNESCO Publishing. https://unesdoc.unesco.org/ark:/48223/pf0000386693

Plagiarism. It is generally defined as when the words or ideas of others are evident in one’s work
(excluding common knowledge) without appropriate attribution, credit, or acknowledgment.
Giving credit to the source of works of others is not limited to citing or attributing human authors.
Using raw or unprocessed Al-generated content should be properly acknowledged also; failure to
do so or attribute comprises plagiarism.

Authorship?. In the context of scholarly works classified as copyrightable and noncopyrightable,
the term “author” is exclusive to “human-authored works”. The author is the one “to whom
anything owes its origin; originator; maker; one who completes a work of science or literature” or
other creative published forms of expression. Nonetheless, if “raw” Al-generated content or output
is borrowed or incorporated into one’s work, it should be acknowledged properly by giving credit
to the author of the algorithm or Al system.

Ethical and responsible use of Al*. Responsible and ethical use of Al tools revolves around the
transparency of utilization (truthful disclosure about use of Al), respect for privacy (users’ data
protection), accuracy of information (users’ responsibility for multiple verifications of content),
fairness and non-discrimination of Al (inclusivity of training data), Al literacy (learning proper
use) and irreplaceability of human teachers (human in the loop). Thus, teachers, and students will
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NOT solely rely on Al tools-generated content in doing role-and-task-specific assessments and
decision-making.

GUIDELINES FOR TEACHERS

Course Development. The use of generative Al in the design or development of courses for all
levels (short courses, undergraduate, graduate, etc.) aims to:

e Ensure the fulfillment of program/course, learning outcomes or objectives

e Improve efficiency in the content creation and refining of course materials

e Assist in curating relevant, current, credible, and context-sensitive learning resources

e Augment other technologies to cater to a variety of learning preferences and outcomes

e Enhance the learning experience for all diverse learners by fostering higher-level soft and

hard life skills

Course Implementation. Faculty members are encouraged to explicitly communicate to their
students the following:

e The permissible usage of Al, as well as specifying instances where and when its use is
restricted, including its application or not in both formative and summative assessments.

e The acceptable usage of Al in assisting learning (i.e, as an online tutor, evaluator and/or
content co-creator [the level/degree/amount in percentage of the total work]) which is
highly dependent on the course objectives set to attain.

e The claim and implications of authorship with works created with generative Al assistance.

e The criteria, weight, and scope of assessment tasks or rubrics for submitted outputs, if
applicable.

3 U.S. Copyright Office, Library of Congress. “Copyright Registration Guidance: Works

Containing Material Generated by Artificial Intelligence (88 FR 16190)”. accessed [November

2023] https://www.federalregister.gov/documents/2023/03/16/2023-05321/copyright-registration-

guidance-works-containing-material-generated-by-artificial-intelligence

4 Mhlanga, D. (2023). Open Al in education, the responsible and ethical use of ChatGPT towards
lifelong learning. SSRN Electronic Journal. https://doi.org.2/10139/ssrn.4354422

e The ethical, honest, responsible, and fair use of generative Al thereby upholding academic
integrity and/or honesty in all academic course works.

e The ramifications in the event of guideline infringement on their academic standing and
scholarship prospects.

As stated earlier, academics will NOT solely rely on Al tools-generated content in doing role-and-
task-specific assessments and decision-making. They will take all necessary options to validate
and/or triangulate the integrity of students’ submissions including the use of similarity detection
tool(s) and multiple modes of assessments.

GUIDELINES FOR STUDENTS
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To avoid committing academic dishonesty in the use of Al tool(s), students must do these 6Cs:

Consulting. Be mindful of the instructions provided by their teachers and in the lack
thereof or absence of explicit directions, seek clarifications from their teachers.
Citing. As responsible and ethical users of Al, authors need to cite in text with appropriate
inclusion in the reference list any Al-generated content in their works. See McAdoo’s
recommendations® for updated and concise steps on how such content or output can be
integrated in one’s work following the 7™ edition of the American Psychological
Association publication manual. Apart from citing, academics may require you to include
in your submission ‘prompts’ used in generating content. Always keep a record of the
prompts used.
Checking. Not all materials or content generated by Al are trustworthy. It is prudent to
check for other reliable or credible primary sources and cite such information rather than
solely rely upon Al-generated materials. Remember, academics may limit to a certain
extent Al authorship on students’ work.
Correcting. Adapted from the London School of Economics and Political Science®, the use
of Al for general language editing or proofreading work should be limited to:

o spelling and punctuation;

o ensuring the work follows the conventions of grammar and syntax in written

English;

o shortening long sentences and editing long paragraphs;

o changing passives and impersonal usages into actives; and

o improving grammar, spelling, and punctuation of any text
Confessing. Students should explicitly acknowledge any support received including how
Al is used to generate content. The succeeding Acknowledgement Statement and Al
Disclosure inclusion should be properly and truthfully accomplished and appended to the
student’s major coursework or requirements submitted.

Acknowledgment: Specify here the person or organization (if applicable) if you
received allowable/acceptable support or assistance like minor language editing and
technical support for the videos including IF part or entirety of work(s) is/are
submitted to other courses among others.

5 McAdoo, T. (2023, April 7). How to cite ChatGPT. https://apastyle.apa.org/blog/how-to-cite-

chatgpt

¢ London School of Economics and Political Science. (2022). Statement on editorial help for
students’ written work. https://info.lse.ac.uk/Staff/Divisions/Academic-Registrars-
Division/Teaching-Quality-Assurance-and-Review-

Office/Assets/Documents/Calendar/StatementOnEditorialHelp.pdf

Al Utilization Declaration.
U I/We declare that Generative Al tools have not been used to produce the submitted
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work. State your reason(s) for not using Generative Al tools.

Q I/We declare that Generative Al tools have been used to prepare the submitted work. The
Generative Al tools used and the way they were used are as follows:

e Controlling. Regulate but not limit oneself in using Al within the acceptable, honest, and
ethical bounds thereby not committing any unacceptable or unethical act.

GUIDEPOSTS

Academics are encouraged to design and implement coursework with minimal to optimal
opportunities to accommodate the use of Generative Al. Thus, updating curricular programs,
syllabi, course documents, and other relevant materials with the consideration of these guidelines is
necessary.

Building on the Al Ecological Education Policy Framework’, the

[Head of the HEI/Campus/Department] shall constitute a
multidiscipline body to advocate Al integration in teaching and learning in the
[university/college/unit]. With the leadership of

the [VP of Academics/Head/Dean], this body shall campaign on
upskilling drives, programs, and activities toward furthering internal stakeholders’ competence on
“Al for education readiness” or “Al literacy”. Moreover, they shall update and recommend
additional guidelines, code of conduct, and other implementing frameworks or mechanisms for Al
integration in higher education with consultation with internal and external stakeholders.
Consequently, Al and other digital infrastructure should be accessible to all members of the
academic community.

The need to invest more in the soft digital Al tools and/or infrastructure for the university’s future
readiness or “Al readiness” becomes inevitable too. In doing so, additional policy formulation
and/or updates on the selection and deployment of Al tools including preventive and corrective
and/or disciplinary measures for any future infringement of this initial guide warrants to be looked
forward to and acted upon.

Finally, while the risks of using Al persist, the [University/College/Department]
sees this challenge as an opportunity to model how the Al tools can be incorporated into a balanced
approach thereby using appropriate generative Al responsibly and ethically in innovating and
future-proofing the teaching and learning experience.

’Chan, C.K.Y. A comprehensive Al policy education framework for university teaching and
learning. Int J Educ Technol High Educ 20, 38 (2023). https://doi.org/10.1186/s41239-023-00408-
3
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Harnessing Generative Al (GenAl) for Automated
Feedback in Higher Education: A Systematic Review

Sophia Soomin Lee and Robert L. Moore

University of Florida, USA

Abstract

In this systematic review, we synthesize ten empirical peer-reviewed articles published between
2019 and 2023 that used generative artificial intelligence (GenAl) for automated feedback in
higher education. There are significant opportunities and challenges to integrate these tools
effectively into learning environments as the demand for timely and personalized feedback grows.
We examine the articles based on instructional contexts and system characteristics, identifying
critical implementation possibilities for GenAl in automated feedback. Our findings reveal that
GenAl provides diverse feedback across various contexts with multiple instructional purposes.
GenAl systems can reduce instructor workload by automating routine grading and feedback tasks,
allowing educators to focus on more complex teaching responsibilities with augmented
capabilities. Additionally, these systems enhance communication, offer cognitive and emotional
support, and improve accessibility by creating supportive, stress-free learning environments.
Overall, implementing GenAl automated feedback systems improves educational outcomes and
creates a more efficient and supportive learning environment for students and instructors. We
conclude with future research directions to better integrate GenAl with human instruction by
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reconsidering instructors’ roles, especially in providing feedback to create more effective
educational experiences.

Keywords: Generative Al, chatbots, artificial intelligence, higher education, automated feedback,
human-Al interaction

Lee, S.S. & Moore, R.L. (2024) Harnessing Generative Al (GenAl) for automated feedback in
higher education: A systematic review. Online Learning, Volume28(3), (82-104). DOI:
10.24059/0lj.v28i3.4593
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Recent advances in generative artificial intelligence (GenAl) have created new
opportunities to explore how to integrate this technology into instructional practices. One area
where GenAl has potential is through streamlining and scaling up instructor feedback. Particularly
in online learning environments, providing personalized and formative feedback to learners can be
challenging as course sizes increase without a comparable increase in instructors. In addition, there
is a high demand from students for quality feedback (Moore et al., 2023; Mulliner & Tucker, 2017)
and its utility in many aspects of learning, including increasing motivation (Koenka et al., 2021),
promoting self-regulated learning (Lim et al., 2021), and enhancing students’ academic
achievement (Cai et al., 2023). Feedback enhances students’ ability by guiding their learning
process, and there are three central proposed mechanisms by which it does so (Shute, 2008). First,
formative feedback signals a gap between learners’ current performance and desired performance,
thus reducing uncertainty about their current level. Second, formative feedback can help reduce
learners’ cognitive load via personalized feedback providing scaffolding. Lastly, feedback provides
learners with helpful information for correction when it is specific enough to address learners’
misunderstandings. Thus, a concerted effort has been made to automate feedback to increase the
amount (Bélter et al., 2013) and enhance the quality and timing (Van der Kleij et al., 2015).
Evidence for the effectiveness of automated feedback and high student satisfaction (Bayerlein,
2014) and the advancements of Natural Language Processing techniques has spurred interest in
studying automated feedback (Deeva et al., 2021; Yan et al., 2024).

The Promises and Concerns of Using Generative Al for Feedback in
Higher Education

Given the labor-intensiveness of providing quality and timely feedback, there has been
consistent interest in integrating technology into instructional practices. Al has been at the
forefront of the trend, with the acceleration further fueled by the impact of the COVID-19
pandemic. Al in Education (AIEd), which refers to the application of Al technologies to support
and enhance educational practices, has garnered attention from educational researchers and
educators around the world with unique expectations around using it to enhance learning, teaching,
assessment, and administration (Chiu et al., 2023). The interest in Al was amplified with the
introduction of ChatGPT in 2022, intensifying global curiosity and attention toward Al
applications in education.

Generative Al uses deep learning models to produce human-like content, such as images
and text, in response to complex prompts, including languages, instructions, and questions
(Bozkurt & Bae, 2024; Lim et al., 2024). Examples include ChatGPT and Claude, which can create
personalized and interactive learning experiences that enhance students’ learning outcomes
(Swindell et al., 2024). GenAl can function similarly to a personal assistant through language
manipulation and generation capabilities (Bozkurt & Bae, 2024). While there are several categories
of GenAl, the focus has been on text generation, especially in higher education. The term “Large
Language Model” (LLM) refers to generative AI models that utilize extensive pre-trained text data
to produce human-like text content (Yan et al., 2024). These systems leverage LLMs to
comprehend and generate language, thereby playing a crucial role in educational settings (Bozkurt
& Bae, 2024). Picciano (2024) explains that LLMs, such as ChatGPT, are trained on vast datasets
to predict and generate coherent, contextually appropriate language outputs. This capability
facilitates various educational tasks, including essay writing and providing personalized feedback.
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GenAl harnesses Natural Language Processing (NLP) techniques to utilize large language models
to understand natural language patterns and generate human-like text, facilitating automatization.

In the context of feedback, GenAl enables what could be conceptualized as Al-generated
feedback (Banihashem et al., 2024; Farrokhnia et al., 2023), and it is expected to facilitate effective
feedback practices (Katz et al., 2023). Al-generated feedback shares the features of timeliness and
abundance with other automated feedback systems. However, using pre-trained language models
such as BART and GPT-based models, Al-generated feedback is expected to provide more
personalized and qualified feedback for more complex tasks (Dai et al., 2023) because it does not
require specialized training to adapt to different tasks. Also, integrating Al-generated feedback
creates opportunities for real-time collaboration (Yan et al., 2024) and interactive learning in
online discussions (Lin et al., 2024), which often leads to increased student engagement in learning
tasks (Michel-Villarreal et al., 2023; Smolansky et al., 2023). Providing feedback on essay writing
(Chieu et al., 2023; Farrokhnia et al., 2023) and language learning (Barrot, 2023) has been
especially prevalent.

There are naturally some concerns specific to Al-generated feedback, considering the heavy
reliance on writing tasks, especially in higher education settings. Main concerns have been
centered around accuracy, reliability, and plagiarism while using a GenAl tool, which could be
problematic in the context of student learning and academic integrity (Michel-Villarreal et al.,
2023; Moore et al., 2023; Swindell et al., 2024). Especially regarding accuracy and reliability, past
research raised concerns over the possibility of students receiving inappropriate feedback, often
leading to decreased tool use (Jasin et al., 2023). Also, with the accelerated adoption of Al-based
feedback tools in online learning environments and decreasing human touch within the process,
Al-generated feedback systems could lead to students’ misuse or abuse of the system, especially
when institutional guidelines are unclear. Ethical concerns about the potential reinforcement of
biases and the impact on human agency and critical thinking skills have also been posed (Moore,
2019; Swindell et al., 2024).

The suspected problems embedded within the Al-generated feedback system could be more
deeply understood from an Al-human interaction framework, which posits that Al could play very
different roles depending on how it interacts with other components within an educational system
(Xu & Ouyang, 2022). However, there is a lack of research on the roles that instructors play within
classrooms interacting with GenAl. Also, our understanding of how and to what extent Al that
generates text may enhance feedback practices and its capacity to improve feedback’s
effectiveness, timeliness, and personalization is somewhat limited.

Background

Due to the increasing emphasis on self-regulated and personalized learning coupled with
the demanding nature of providing feedback, numerous initiatives have been aimed at creating
automated feedback systems. As technology evolves rapidly, there have been significant
advancements in how feedback is delivered and utilized within instructional settings (Conrad &
Dabbagh, 2015; Elsayed & Cakir, 2023; Pishchukhina & Allen, 2021; Vittorini et al., 2021).
Cavalcanti et al. (2023) synthesized 63 articles that used automated feedback systems and
evaluated the systems’ effectiveness in increasing students’ learning outcomes and unburdening
instructors’ workloads. Their findings were that automatic feedback might be as effective as
manual feedback provided by instructors. They also found that while utilizing an automatic
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feedback approach could improve student outcomes and support instructors, there is still a limited
understanding of how instructors integrate these tools into their classrooms. Also, this review is
further limited in that most of the studies included were designed to provide feedback for a specific
context, which is not generalizable to other contexts.

Deeva et al. (2021) presented a comprehensive classification framework for automated
feedback, synthesizing 109 automated feedback systems. According to their framework,
educational technologies (“architecture”), the educational settings in which they are applied
(“educational context”), the properties of automated feedback they deliver (“feedback”™), and the
approaches for their design and evaluation (“evaluation’) form the core of the systems. Also, they
asserted that more attention should be paid to the students to provide more personalized feedback.
While this comprehensive review offers a valuable tool for designing and understanding automated
feedback systems, it emphasizes the importance of students providing more personalized learning
experiences rather than implementing the systems within real-world settings involving different
stakeholders.

Banihashem et al.’s (2022) higher-education-focused study provided insights into the
potential of learning analytics’ use for feedback regarding stakeholders, objectives, data used, and
learning analytics methods in practice. The findings did not emphasize the automatic aspect of the
learning-analytics-based feedback systems analyzed but provided insights into the underlying
objectives of these automatic feedback systems in higher education settings including reflection,
personalization, and expected outcomes such as enhanced academic performance, self-regulation,
and motivation.

Several reviews focus on the use of Generative Al in education. Bahroun et al. (2023)
comprehensively reviewed GenAl in educational settings, including its application in higher
education contexts. They found that publications focused on integrating GenAl tools (Chaudhry et
al., 2023) and students’ acceptance and use of GenAl (Strzelecki, 2023). Some reviews attempt to
understand the potential of using GenAl or large language models in educational contexts,
although they do not specifically focus on feedback. For instance, Yan et al. (2024) outlined the
current usage of LLMs in supporting educational tasks. They reviewed 109 articles and found that,
by using many different models of LLMs, including BERT and GPT, important educational tasks
such as providing feedback, generating content, and offering recommendations were being
automated. While some emphasized teachers as agents of implementing automatic systems boosted
by LLMs, they were considered more passive implementers than active designers of learning
experiences.

Additionally, Kasneci et al. (2023) outline opportunities for adopting LLMs in education,
emphasizing the affordance of LLMs in personalizing learning for individual students. They
identified two major developments that made significant advancements in NLP: the use of
transformer architecture and the underlying attention mechanism, which augmented past models to
understand human language better, and the use of pre-training, which broadened the scope of tasks
that language models could address. However, they also raised concerns about the lack of
interpretability and ethical considerations. While the authors mention the opportunities to use
LLMs for assessment and evaluation by identifying students’ difficulties and providing
personalized feedback, empirical evidence was limited to specific cases that adopt these
approaches.
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In summary, past review literature on automatic feedback systems helps us understand the
core components (Deeva et al., 2021) and essential applications of automatic feedback systems
(Banihashem et al., 2022), especially in higher education. Furthermore, several reviews on
Generative Al or LLMs offer essential implications for augmenting past automatic feedback
systems (Kasneci et al., 2023; Yan, 2024), highlighting a research gap at the intersection of these
fields.

Purpose
While several prior systematic reviews have focused on automated feedback systems or

GenAl, we identified gaps in these reviews. First, previous studies did not focus on feedback using
generative Al (Cavalcanti et al., 2023; Deeva et al., 2021). This is important because LLM-based
GenAl differs from other automated systems in terms of their affordances (Kasneci et al., 2023;
Yan et al., 2024). In addition, previous research has paid limited attention to implementing
automated feedback in higher education settings, particularly the role of instructors in designing
and implementing automatic feedback (Cavalcanti et al., 2023; Banihashem et al., 2022).
Cavalcanti et al. (2023) explored the impact of automated feedback on teachers primarily from the
workload perspective. Banihashem et al. (2022) focused on different uses of LA-enabled feedback
systems but were limited in understanding instructors’ active roles. Al can play very different roles
depending on how it interacts with other components within an educational system (Moore et al.,
2023; Xu & Ouyang, 2022), signaling a need to pair the emerging interest in GenAl with the
interest in implementing automated feedback systems to frame our systematic review. Our
systematic review answers the following questions:

1. What are the contexts of GenAl automated feedback systems?
What are the characteristics (instructional purpose, format, mechanism, technology) of
GenAl automated feedback systems?

3. What are the possibilities for GenAl automated feedback systems in higher education?

Methods

We conducted a systematic review to identify peer-reviewed articles that address specific
research questions, following the methodology outlined by Arksey and O’Malley (2005). Our
approach adhered to the PRISMA principles (Liberati et al., 2009) for systematic reviews, and the
steps we followed are summarized in Figure 1.

Figure 1

Article Selection Process. (Adapted from Liberati et al. (2009))
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Our search was limited to peer-reviewed articles published in English between 2019 and
2023, utilizing the Academic Search Premier and Education Source databases. These databases are
commonly employed for education-focused systematic reviews (Moore et al., 2024; Moore &
Miller, 2022; Powers & Moore, 2021). Our search terms were: ("conversational agent*" OR
"conversational Al" OR "generative ai" OR "GenAl" OR "chatbot*" OR "generative artificial
intelligence™ OR "language model*" OR "LLM*" OR "pre*trained language model" OR "natural
language processing™ OR "NLP" ) AND ("student*" or "learn*" or "teach*" or "instruct*"") AND
"feedback™ OR "assess*" OR "eval*" AND ("higher education” OR "college” OR "university" or
"grad*" OR "undergrad*"). The “*” is added for wildcard searches. Initially, we retrieved 2,000
studies, which were then reduced to 1,976 after removing duplicates for further examination.

Scan

In the next stage, we conducted a detailed scan of abstracts to refine our selection of
articles, focusing on using GenAl for feedback. Dissertations and conference proceedings were
omitted from consideration. This screening process reduced our initial pool to 142 relevant articles.

Scrutinize

We applied the inclusion and exclusion criteria outlined in Table 1 to assess the full texts
of the selected articles. Each article underwent review by both authors, with any conflicts resolved
by the first author to achieve consensus. Articles were excluded if they did not meet the specified
criteria, and a reason for exclusion was provided in each case. This process led to the removal of
132 articles. The most common reasons for exclusion included a non-higher-education setting (39),
not focused on feedback or assessment (34), not empirical (23), and no context for implementation
(12). We assessed the articles’ quality by using their ranking within SciMago. This technique of
using only Q1 or Q2 journals has been used in prior systematic reviews (Bano et al., 2018; Moore
& Blackmon, 2022; Moore et al., 2024).
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Table 1

Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

Published between 2019-2023 in English  Article was a book chapter, conference
proceeding, or dissertation

Peer-reviewed and empirical Not published in a Q1 or Q2 journal*

Focused on higher education setting No context for implementation

*Source: SCIMago Journal and Country rankings (https://www.scimagojr.com/journalrank.php)

Synthesize

After completing our screening process, we were left with ten articles. We synthesized the
articles included around the three research questions and added additional citations where
appropriate.

Results

Our search focused on empirical peer-reviewed journal articles published between 2019-
2023 that analyzed the features of GenAl in providing automated feedback in higher education
settings. The articles provided helpful insight into how GenAl is already being used to automate
feedback and insights for future implementations.

RQ1: What are the contexts of GenAl automated feedback systems?
Our included articles focused on writing tasks in language, business, creative thinking, and
STEM contexts (Table 2).

Table 2

Contexts for Included Articles

Context Included Articles

Language learning Escalante et al., 2023; J. Li et al., 2023

Writing X. Lietal., 2023; Wambsganss et al., 2022

Creative thinking Hu et al., 2023; Neo, 2022

STEM Hobert & Berens, 2023; Jasin et al., 2023; Lee et al., 2022;

Memmert et al., 2023

Two articles focused on language learning (Escalante et al., 2023; J. Li et al., 2023) and
used ChatGPT as a personalized feedback tool for learners. For Escalante et al. (2023), the focus
was on learners who were learning English, and ChatGPT was used as a complementary
instructional tool to provide immediate and personalized feedback to learners. J. Li et al. (2023)
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focused on scaffolding learner support for non-native speakers trying to learn Chinese. Both
studies found that the use of ChatGPT gave learners more autonomy in their learning process.

X. Li et al (2023) and Wambsganss et al. (2022) focused on academic writing and how
ChatGPT could be used for writing assessments. The X. Li study focused on an undergraduate-
level course and used a collection of academic papers to develop an assessment mechanism to
expedite learners’ feedback. Wambsganss’ study focused on improving writing in business
courses. Specifically, they explored whether social comparison nudging—a digital nudge that
references how other learners have performed on similar tasks—coupled with automated feedback
would improve the demonstration of persuasion in a short-form business pitch. Ultimately, they
found higher argumentation skills in learners who received automated feedback and social
comparison nudges (Wambsganss et al., 2022). An interesting finding from their study is that
combining both elements contributed to higher argumentation skills.

Two studies explored how a chatbot could improve learners’ writing skills (Hu et al., 2023;
Neo, 2022). Hu et al. (2023) integrated a chatbot to provide students with on-demand writing
support and feedback, creating personalized assistance. In Neo (2022), the chatbot was integrated
to provide real-time support to improve writing confidence. Both studies highlight the
effectiveness of chatbots in offering immediate, personalized feedback that fosters self-directed
learning and improves writing self-efficacy and proficiency. Lastly, four studies examined chatbots
in STEM contexts (Hobert & Berens, 2023; Jasin et al., 2023; Lee et al., 2022; Memmert et al.,
2023). The purpose of these chatbots was to engage learners and revise their understanding as if
they were engaging with a peer student in courses to learn statistics (Hobert & Berens, 2023),
chemistry (Jasin et al., 2023), and public health (Lee et al., 2022).

RQ2: What are the characteristics (instructional purpose, format, mechanism, technology)
of GenAl automated feedback systems?

Instructional Purpose

The included studies used GenAl automated feedback systems for personalized learning
and various instructional objectives, including collaborative problem-solving, self-regulated
learning, and motivation and engagement (Table 3).
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Table 3

Instructional Purpose of Included Articles

Purpose Included Articles

Personalized learning Escalante et al., 2023; Hobert & Berens, 2023; Hu et al., 2023;
Jasin et al., 2023; Memmert et al., 2023; X. Li et al., 2023

Collaborative problem  X. Lietal., 2023; Memmert et al., 2023

solving

Self-regulated learning  Hu et al., 2023; Lee et al., 2022 ; Jasin et al., 2023

Enhancing motivation Neo, 2022; Jasin et al., 2023; J. Li et al., 2023; Wambsganss et

and engagement al., 2022

The most significant number of studies found GenAl-enabled feedback promising
especially for personalized learning (Escalante et al, 2023; Hobert & Berens, 2023; Hu et al., 2023;
Jasin et al., 2023; Memmert et al., 2023; X. Li et al., 2023). In Hu et al.’s (2023) study, students’
learning data was collected and analyzed to automatically provide students with appropriate
learning support, including suggestions and resources. In Hobert & Berens’ (2023) study, the
developed digital tutor integrated all learning scenarios for an entire course, providing more
comprehensive and individualized student feedback opportunities. This was particularly evident for
classes focusing on language learning in which students often demonstrate varying proficiency
levels and demand tailored feedback (Escalante et al., 2023; X. Li et al, 2023). The concept of
“scaffolding” (Memmert et al., 2023; Jasin et al., 2023) was used, and the term “feedback” was
often used interchangeably.

The specific pedagogical purpose of adopting the feedback system within a course varies,
ranging from facilitating students’ collaborative problem-solving (Memmert et al., 2023; X. Li et
al., 2023) to supporting students’ self-regulated learning (Hu et al., 2023; Lee et al., 2022; Jasin et
al., 2023). Memmert et al. (2023) used the system mainly to provide students with soft scaffolding
or problem-specific support to facilitate conceptual design development with Design Science
Research (DSR). Al was also used to provide feedback to warn the students about failing an online
course (Hu et al., 2023) and to help students clarify their understanding during the review process
(Jasin et al., 2023; Lee et al., 2022).

Other pedagogical approaches to enhance motivation and engagement, especially in online
learning environments, were used via an enhanced amount of interaction (Neo, 2022),
communication immediacy (Jasin et al., 2023), empathetic support (Jasin et al., 2023), providing
cultural resources and a comfortable environment (J. Li et al., 2023), and social comparison
nudging (Wambsganss et al., 2022).

Lastly, in addition to educational needs deriving from pedagogical needs, administrative
needs to leverage GenAl to alleviate assessment burden were mentioned prevalently. For instance,
X. Li et al. (2023) used the system to provide instructors with information about the composition of
knowledge in students’ unstructured writing. This enabled instructors to offer more objective
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feedback, regardless of their writing assessment experience. It was often used in language learning
(Escalante et al., 2023; J. Li et al, 2023) and academic writing classes (X. Li et al., 2023;
Wambsganss et al., 2022) to serve the purpose where a high level of feedback is indispensable,
often leading to teacher burnout.

Format

Feedback often consists of varied formats to serve the purpose of the feedback. While
specific details of the feedback provided within each study varied, they could be broadly
categorized into three categories: information, course resources, and analysis of student’s work,
with few of the systems being included in more than one category (Table 4).

Table 4

Feedback Format of Included Articles

Category Included Articles

Information Hobert & Berens, 2023; Hu et al., 2023; Jasin et al., 2023; J. Li
etal., 2023; Lee et al., 2022; Neo, 2022

Course resources Hobert & Berens, 2023; Jasin et al., 2023

Analysis of student work  Escalante et al., 2023; J. Li et al., 2023; Memmert et al., 2023;
Wambsganss et al., 2022; X. Li et al., 2023

Sales (1993) defined feedback as information presented to the learner, and especially in an
online setting, “information” is how feedback is often conceptualized. Of the ten studies, six could
be conceptualized as such. Depending on the components or the specific functions of each
feedback system represented in each study, the information provided in each study varied. Most
common was the information that was provided upon students’ requests to help clarify their
understanding via hints, reminders, definitions, or explanations (Hobert & Berens, 2023; Jasin et
al., 2023, Lee et al., 2022; Neo, 2022). In other cases, more metacognitive information was
provided. For instance, Hu et al. (2023) provided information about the pass rates and instructions
for self-regulated learning strategies. Two articles provided feedback as suggestions for course
resources (Hobert & Berens, 2023; Jasin et al., 2023). Resources recommended included video
resources (Jasin et al., 2023) and files and quizzes (Hobert & Berens, 2023). In both cases, course
resources were provided in addition to other content, including information.

In five of the articles, the analysis of students’ work was provided as feedback. In these
cases, the contents of the feedback were often conceptualized as “insights” or “suggestions,”
implying that the feedback was created based on input from the student that resulted in the
assessment of the submitted work. For instance, in the case of X. Li et al. (2023), Wambsganss et
al. (2022), and Escalante et al. (2023), students’ writing was evaluated via the tool, creating
insights to revise and improve the work. In the case of Memmert et al. (2023), predefined
templates were used to generate suggestions to facilitate the design science research process.
Lastly, in J. Li et al. (2023), students were asked to use a commercialized GenAl tool to work on
their writing tasks, and it could be understood that they were getting both helpful information and
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analysis since the instructors could not capture how they used the tool. The instructors were not
able to access student’s accounts and see how exactly students interacted with ChatGPT, thus we
had to assume that the student’s were getting the information and analysis. An improvement in the
research design would have required the students to submit their chatlogs as part of the assessment
for that assignment.

Mechanisms

According to Shute (2008), there are three ways to explain how feedback works: signaling
a gap, reducing cognitive load, and correcting information. Our analysis showed that these
mechanisms could account for how the Al-generated feedback system works (Table 5).

Table 5

Feedback Mechanism of Included Studies

Category Included Articles

Signaling gap Escalante et al., 2023; Hu et al., 2023; Wambsganss et al., 2022

Cognitive load Hobert & Berens, 2023; Lee et al., 2022; Memmert at al., 2023;
Neo, 2022

Correcting information ~ Escalante et al., 2023; Jasin et al, 2023; J. Li et al., 2023; X. Li
etal., 2023

One mechanism for feedback systems to be effective is by signaling a gap. For example, in
the study by Hu et al. (2023), the system provides information on the probability of students
passing the course, along with diagnosis and suggestions to support their self-regulated learning
based on students’ learning progress. In the study by Wambsganss et al. (2022), the writing was
scored based on readability and argumentativeness, highlighting the gap between the ideal and
current states, while students were provided with comments on six areas of writing in the study by
Escalante et al. (2023).

Feedback could enhance learning by reducing students’ cognitive load. Several ways to
reduce cognitive load by providing feedback were reflected in the research. One way was promptly
providing the information so students could keep learning without interruption. In the cases of
Hobert & Berens (2023) and Lee et al. (2022), information needed to continue learning was
provided by answering students’ questions and providing resources. Another way was by enabling
access to advanced knowledge. For instance, Memmert et al. (2023) made suggestions that would
otherwise have been hard to access and integrate into their submitted work. Also, in Neo (2022),
depending on students’ proficiency level, they were guided to review the contents or advance
knowledge. If the evaluation results indicated that students achieved a certain level of proficiency
in an area of knowledge, the bot would guide students to advanced knowledge.

Feedback could also enhance students’ learning by correcting the most common
misunderstandings. J. Li et al. (2023) and Escalante et al. (2023) used the feedback system to
provide students with information on their writing, specifically by identifying errors and
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suggesting the correct usage. In addition, there were some cases where the system seemed to
support students’ learning via all the mechanisms mentioned above, mainly when Al chatbots were
used (Jasin et al., 2023; X. Li et al., 2023).
Technology

Different underlying techniques and tools were employed in each study to embody different
instructional or pedagogical designs and uses of the feedback. While all the Al tools in the ten
studies used Natural Language Processing techniques and machine learning to generate texts, the
specific tools used to implement generative Al varied. They could be classified as commercialized
tools (i.e., ChatGPT, Chatlayer) or specially designed tools to serve the particular purpose of the
studies. According to the findings of this study, Generative Al embodied an automatic feedback
system leveraging varying affordances. Unlike instructor feedback where students can receive
feedback only when the instructors have the time to provide it, with an automatic feedback system,
students can get feedback whenever they want. This implementation of on-demand feedback
leveraged various technological affordances, which we have organized into into three categories:
context-generalizing, course-integrating, and interpretive scoring (Table 6).

Table 6

Articles by Technology Use

Category Included Articles

Context-generalizing Escalante et al., 2023; Lee et al., 2022; Memmert et al., 2023; X.
Lietal., 2023

Course-integrating Hobert & Berens, 2023; Hu et al., 2023; Jasin et al. 2023; Neo,
2022

Interpretive scoring J. Li. et al, 2023; Wambsganss et al., 2022

The first category of context-generalizable feedback includes tools developed to provide
feedback that transcends specific domains and utilizes GenAl to offer suggestions without
requiring problem-specific data. Because learning activities in higher education courses often
underscore the importance of problem-solving and the domain for the activity is frequently up to
students’ interests to enhance their motivation, it is frequently challenging for teachers to provide
constructive feedback based on in-depth content knowledge. Examples include ChatGPT, T-Bert,
and Chatlayer. Escalante et al. (2023) leveraged GenAl to provide writing assistance for English
learners, and Lee et al. (2022) integrated GenAl to improve after-class review in a public health
course. X. Li et al. (2023) developed a real-time knowledge-aware academic writing assessment
tool, and Memmert et al. (2023) used GenAl to offer learners real-time problem-solving
suggestions. These studies demonstrated leveraging GenAl to generate adaptable feedback without
needing training data. This broadens the potential for implementation while supporting diverse
learner backgrounds and specific needs, creating personalized responses.

The second category includes tools implemented to analyze student learning data and
generate comprehensive feedback. Hobert and Berens (2023) developed a digital tutor chatbot to
support students in a large-scale formal learning setting, providing continuous guidance throughout
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the learning process and addressing the need for individualized feedback in extensive lecture
courses. Similarly, Hu et al. (2023) implemented an intelligent tutoring robot (ITR) through robotic
process automation (RPA) to create an early warning system that offers comprehensive learning
support and timely feedback within a course. Jasin et al. (2023) focused on synchronous
communication in an online chemistry course. Neo (2022) integrated a chatbot to assist students
with their writing. The applications—from large enrollment courses to specific contexts—
demonstrate the power and utility of GenAl in providing personalized, course-specific feedback to
improve student outcomes.

The third category focuses on tools that provide scores for submitted work to provide
score-attached feedback. Examples include interpretable Al, knowledge-aware strategies, and
Named Entity Recognition (NER), all used to give rationales and formative suggestions. J. Li et al.
(2023) developed an academic writing assessment tool using knowledge-aware strategies and NER
to offer rationales and formative suggestions based on scores. Wambsganss et al. (2022) used
Interpretable Al to automatically score persuasive writing assignments, providing feedback and
social comparison nudging to improve argumentation skills. While both studies focused on writing
assessment, J. Li et al. emphasized academic writing with detailed interpretive feedback, whereas
Wambsganss et al. incorporated social comparison to enhance persuasive writing quality.

RQ3: What are the possibilities for implementing GenAl automated feedback systems in
higher education?

The articles included in our study highlighted several possibilities for implementing a
GenAl automated feedback system. We identified categories of transforming instructor roles,
enhancing educational dialogues, and cognitive and emotional assistance (Table 7).

Table 7

Opportunities Presented in Included Articles

Category Included Articles

Transforming instructor Hobert & Berens, 2023; Jasin et al., 2023; J. Li et al., 2023,

roles Memmert et al., 2023; Wambsganss et al., 2022; X. Li et al.,
2023

Enhancing educational ~ Hobert & Berens, 2023; Hu et al., 2023; Jasin et al., 2023; J. Li
dialogues etal., 2023

Cognitive and Escalante et al., 2023; Lee et al., 2022; J. Li et al., 2023; Neo,
emotional assistance 2022

GenAl automated feedback systems can potentially transform instructors’ roles by
reducing instructors’ load and augmenting instructors’ expertise. The systems can significantly
reduce instructor load by automating routine grading and feedback tasks, allowing instructors to
focus on more critical and complex aspects of teaching (J. Li et al., 2023; Wambsganss et al.,
2022). These systems provide personalized feedback for students, handling basic queries and
analyzing their work, enabling instructors to address more detailed and challenging cases. J. Li et
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al. (2023) and Wambsganss et al. (2022) demonstrated that these systems effectively manage
repetitive grading and formative feedback, allowing instructors to engage in higher-level
assessments and more personalized student interactions. Furthermore, Hobert & Berens (2023) and
Jasin et al. (2023) emphasized that Al tools facilitate better communication and provide real-time
feedback, further alleviating the burden on instructors by managing students’ basic queries and
offering comprehensive support throughout the learning process.

GenAl systems also enable instructors to extend their capabilities beyond traditional limits.
For instance, GenAl automated feedback systems augment instructors’ capabilities by
complementing the specific knowledge needed for constructive learning. Memmert et al. (2023)
highlighted the potential of Al to offer broad problem-solving suggestions, extending beyond the
expertise of individual instructors. X. Li et al. (2023) emphasized the development of a real-time
writing assessment tool that provides generalized feedback applicable across various contexts.
Overall, implementing GenAl automated feedback systems enhances teaching efficiency and
effectiveness by allowing instructors to dedicate more time and effort to complex and impactful
educational tasks. GenAl automated feedback systems can significantly improve communication
among different stakeholders within the system, including instructors, teaching assistants, and
students (Hobert & Berens, 2023; Hu et al., 2023; Jasin et al., 2023). By reducing instructors’
workload, these systems allow educators to provide a more tailored feedback system. In language
learning classrooms, Al chatbots provide students with additional opportunities to practice
dialogue, acting as knowledgeable entities that complement the instructor’s role (J. Li et al., 2023).
Hobert & Berens (2023) and Jasin et al. (2023) also emphasized that Al tools facilitate better
communication and provide real-time feedback. Hobert and Berens (2023) showcased how digital
tutor chatbots enhance communication in large-scale courses by facilitating interactions between
students, teaching assistants, and instructors, thereby reducing instructor workload. Similarly, Jasin
et al. (2023) demonstrated the effectiveness of chatbots for synchronous communication in an
online chemistry course, providing real-time, course-specific feedback. Hu et al. (2023) developed
an early warning system using GenAl to provide timely feedback and support, enhancing
communication between students and the automated system. Overall, implementing GenAl
systems enhances educational communication and expands the range of support available to
students, leading to more effective and comprehensive learning experiences.

Lastly, GenAl automated feedback systems offer substantial cognitive and emotional
benefits to students. Lee et al. (2022) demonstrated that GenAl systems enhance learning outcomes
by offering tailored cognitive support. They provide individualized feedback supporting cognitive
and metacognitive development, as evidenced by improved learning outcomes in public health
courses (Lee et al., 2022). Escalante et al. (2023) found that Al feedback significantly improves
language skills by rephrasing responses to ensure student understanding. These systems act as
scaffolding for students’ learning, adjusting responses to ensure complete comprehension, which
enhances language skills (Escalante et al., 2023). Additionally, GenAl supports self-regulated
learning by allowing students to reflect on their progress and plan their next steps, fostering a
stress-free environment that encourages engagement and help-seeking behaviors (Neo, 2022).
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From an emotional support perspective, GenAl automated feedback systems significantly
enhance students’ accessibility and interaction, particularly those who might not typically seek
help (Neo, 2022; Lee et al., 2022). Neo (2022) highlighted the emotional benefits of GenAl
systems, noting that they create a comfortable, non-pressured learning atmosphere that encourages
students to seek assistance and engage more deeply with their studies. These systems create a
comfortable atmosphere that reduces pressure and stress, making students more inclined to seek
and benefit from feedback (J. Li et al., 2023). They also facilitate effective communication among
students, instructors, and teaching assistants, ensuring timely and relevant feedback (Hobert &
Berens, 2023). Neo (2022) and Lee et al. (2022) found that Al chatbots make it easier for students
to seek assistance by alleviating stress and creating a supportive environment. J. Li et al. (2023)
observed that these systems encourage greater engagement with feedback due to the comfortable
learning atmosphere they foster. Hobert & Berens (2023) emphasized that GenAl tools enhance
communication among all educational stakeholders, leading to more efficient and effective
feedback processes. Overall, GenAl automated feedback systems not only make feedback more
accessible and less stressful for students but also streamline communication, making the
educational process more effective and supportive for all involved.

Discussion

This section offers insights about designing and implementing GenAl automated feedback
systems.

Design of GenAl Automated Feedback Systems

This study reviewed the design of the Al-generated feedback system from various
perspectives. As a result, it was found that there are differences in the design depending on the
course’s context and the system’s characteristics (instructional purpose, content, mechanism,
technology) compared to the extant automatic feedback system.

This study addressed instructional purpose in depth compared to previous systematic
reviews that analyzed the purpose mostly from functional perspectives. This is because, unlike any
automatic feedback system, Al-generated feedback systems are often not explicitly created for
educational purposes. Thus, instructors are frequently required to make proactive decisions about
how to adopt the system into the course. This study identified various instructional purposes
ranging from facilitation of self-regulated learning to collaborative problem-solving, demonstrating
the need for specifying the purpose of using the system.

According to Shute (2008), the purpose of feedback can be broadly divided into
“directive” and “facilitative.” Deeva et al. (2021) presented four purposes of automatic feedback:
“corrective,” “suggestive,” “informative,” and “motivational”. They asserted that feedback can be
of multiple types. Our distinction of purposes for Al-generated feedback is coherent with these
distinctions but not entirely the same. This is because various GenAl tools in this study could
handle diverse functions based on the learner’s request, compared to the task-specific automatic
feedback systems reviewed in previous review papers.
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Nevertheless, we confirmed that GenAl-automated feedback still follows the feedback
mechanism. Specifically, GenAl-automated feedback is also designed and utilized to improve the
learner’s experience through signaling gaps, reducing cognitive load, and correcting information
like previous feedback systems (e.g., Shute, 2008). Furthermore, previous studies did not specify
the format in which feedback was presented. This is because, although there may be differences in
the specific content of the feedback provided by a single automatic feedback system, there were no
differences in the forms. However, according to our analysis, the form of feedback provided by the
Al-generated feedback system using GenAl could be broadly categorized into three types:
information, analysis, and course resources.

Finally, compared to the methods and techniques used in the existing automatic feedback,
the GenAl-automated feedback systems in this study could still be considered valid in the
classification of the three feedback generation models mentioned earlier: data-driven model,
expert-driven model, and mixed model (Deeva et al., 2021). Providing feedback through prompt
engineering could be understood as a mixed model.

Implementation of Al-Generated Feedback Systems

There have been ongoing efforts to automate feedback, and with the advent of GPT
models, it has become possible to transcend domains in feedback. Considering the role of the
instructor in a learner-centered paradigm, it is vital to understand how Al-generated feedback
systems augment their role. A framework delineating the role of Al in educational systems from a
Complex Adaptive System perspective was proposed by Xu & Ouyang (2022). According to the
authors, Al can play various roles with students and instructors as the leading learning and teaching
agents, being seen as 1) a new subject, 2) a direct mediator, and 3) a supplementary assistant. Our
study is coherent with the framework in that GenAl automated feedback systems analyzed in our
study also perform these three roles as outlined by Xu & Ouyang (2022). For instance, in some
studies, feedback systems act as a dialogue partner, serving as a new subject (e.g., Lee et al., 2022),
while in others, they function as direct mediators bridging instructor, teaching assistant, and
student roles (e.g., Hobert & Berens, 2023). In many studies, these feedback systems are also
viewed as supplementary assistants, answering students’ questions or providing emotional support
(e.g., Jasin et al., 2023).

However, the studies covered by Xu & Ouyang (2022) and the ten studies analyzed in this
research lack a discussion of the role of the instructor. The analysis in this study indirectly or
directly mentions the role of the instructor within GenAl-automated feedback systems beyond the
typical roles such as designing learning materials or giving lectures. Specifically, the following
points were noted:

e Supporting students to use the tool properly (e.g., helping students recognize the limitati
ons of the tools, preventing unintended usage or overreliance on the system)

e Providing higher-level or detailed feedback (e.g., offering clarification for confused stu
dents)
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e Making final decisions or feedback (e.g., providing a comprehensive evaluation of the |
earning process and results)

e Prompt engineering (e.g., providing prompts that help students receive better feedback)

e Facilitating students’ learning (e.g., stimulating and guiding students to further learning

)

First, guidance from the instructor for using GenAl tools was most frequently mentioned
(e.g. Memmert et al., 2023; J. Li et al., 2023). This guidance could be provided on an individual
level by the instructor or on an institutional level in the form of guidelines to adhere to. An
interesting point is that while many studies designate providing higher-level feedback, which
automatic feedback fails to offer as a role of the instructor (e.g. Hu et al., 2023; X. Li et al., 2023),
it is unclear what specific feedback they should provide. Considering that some studies assigned
the role of complementing the instructor’s expertise to Al-generated feedback systems (Memmert
et al., 2023), it calls for discussion of what feedback the human instructor should provide that the
system cannot. For example, one such role could be making “final decisions” when students cannot
receive clear answers through automatic feedback and are confused (e.g. Jasin et al., 2023; J. Li et
al., 2023). Alternatively, the instructor could provide long-term feedback that complements
students’ instant interaction with the Al-generated feedback system. Prompt engineering, as
mentioned by J. Li et al. (2023) and Escalante et al. (2023) could also be one aspect of the
instructor's role, highlighting collaboration between the instructor and GenAl to improve the
quality of feedback provided.

Lastly, Hu et al. (2023) present the facilitator role of the instructor more concretely,
emphasizing motivating learners to go beyond course contents by stimulating and guiding them
towards further learning. This underscores the need for instructors to play a more active role in Al-
generated feedback systems, where learners have more autonomy than in conventional, domain-
specific, and structured systems. Because Al-generated feedback systems offer learners access to
more specialized information with lower cognitive loads, instructors can more effectively facilitate
students’ active learning.

Limitations

Systematic reviews provide insight into the published literature that meets the
requirements established by the authors. Our systematic review focused on empirical articles and
used a quality assessment filter based on the journal publication. These limitations may have
excluded articles that could have added insight to the systematic review. We encourage researchers
to use our systematic review to identify future research directions and consider conference
proceedings and dissertations, which we excluded from this review. Additionally, generative Al is
an emerging concept, so we anticipate that there will be more research in the coming years that will
allow a more complete picture to emerge of the landscape of GenAl. Our review did not
distinguish between large and small language models (e.g., GPT vs BERT). As the field evolves
and research matures in this space, we anticipate that future systematic reviews will want to
consider these distinctions.
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Conclusion
While artificial intelligence, specifically GenAl, is not a new concept, it is a rapidly
evolving research area. In this systematic review, we synthesized the current literature on GenAl in
educational contexts, focusing on articles that explored how GenAl can be used for automated
feedback.

The first research question found that the contexts for GenAl automated feedback systems
were not only limited to writing and language learning but also included creative thinking and
STEM learning. Several aspects of the feedback systems were addressed for the second research
question. First, the most widely used instructional rationale used to build the system was
personalizing students’ learning, which aligns with the findings from Banihashem et al. (2022). In
addition, a GenAl-based feedback system was used to facilitate collaborative problem-solving
(Memmert et al., 2023; X. Li et al., 2023), self-regulated learning (Hu et al., 2023; Lee et al., 2022;
Jasin et al., 2023), and enhance motivation and engagement (Jasin et al., 2023; J. Li et al., 2023,
Neo, 2022; Wambsganss et al., 2022). In addition to instructional purposes, assessment burden was
commonly mentioned (Escalante et al., 2023; Wambsganss et al., 2022; X. Li et al., 2023), which
aligns with the purpose of automated feedback systems reflected in the research by Cavalcanti et
al. (2023). Next, the feedback format could be categorized into information, course resources, and
analysis of student work, which often overlapped. While past research on (automated) feedback
often conceptualized feedback as “information” (Sales, 1993) and focused on properties of
feedback such as learner control (Deeva et al., 2021), we found that GenAl enabled providing
many different formats or types of feedback possible within one system, expanding the boundary
of feedback. In terms of feedback mechanisms, all three were still viable. While corrective
feedback was the most common in automated feedback systems (Deeva et al., 2021), it was found
that feedback systems utilizing GenAl were not only limited to correcting information but were
also used to signal gaps and reduce cognitive load in this study. Specifically, providing information
that students need to continue learning without being interrupted (Hobert & Berens, 2023; Lee et
al., 2022; Memmert et al., 2023) or to advance learning (Neo, 2022) was found to be heavily
dependent on the capacity of GenAl to create text easily. Lastly, three categories of affordances
stemming from different underlying technologies were identified: Al chatbots, learning analytics-
based systems, and automatic scoring-based systems. For the last research question, in addition to
unburdening instructors, augmenting instructors’ capabilities and providing emotional support and
cognitive support for the students were identified as potential possibilities for integrating feedback
systems utilizing GenAl.

GenAl has many potential applications within educational contexts, and our interest in
focusing on feedback is just one part of a complex puzzle of research angles. Ultimately, the goal
of integrating GenAl is to scaffold learners better. We anticipate that this systematic review will be
the first of many to explore using GenAl and automated feedback.
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Abstract

Despite the promising potential of artificial intelligence (Al) tools like ChatGPT for enhancing the
learning experience, its integration as an educational tool in higher education poses disruptions that
could affect students. This study explored university language students’ usage, awareness,
readiness, concerns, and perceived benefits and challenges of using ChatGPT in higher education
learning. The study used an explanatory sequential mixed-method design, combining online
surveys and semi-structured interviews. A total of 355 language students from five private higher
education institutions in Indonesia were recruited using purposive sampling. These participants
were asked to complete the closed-ended questionnaire, and nine participants were selected for
interview sessions. The data was analyzed using descriptive analysis and thematic analysis. The
findings reveal that a majority of students had been using ChatGPT for their learning purposes,
especially for writing assignments. The findings also highlight that university language students
had a high awareness, readiness, and concerns about using ChatGPT for their academic activities.
Additionally, university language students acknowledged the potential benefits of ChatGPT in
terms of writing support, personalized learning, increased productivity, brainstorming for
generating ideas, and additional resources. However, they also identified the challenges of using
ChatGPT, including inaccuracy, lack of critical thinking, plagiarism and Al detection, and
technical problems. These findings provide a nuanced understanding of how university language
students use and perceive ChatGPT for learning purposes, highlighting the need for support and
guidance from higher education providers in the responsible use of Al in academic settings.
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The global expansion towards digitalization by adopting Al tools like ChatGPT has had
profound impacts on various industries globally, including higher education (Kayali et al., 2023;
Rasul et al., 2023; VVargas-Murillo et al., 2023). These innovations offer a range of potential
benefits, including increased personalization of the learning experience and more efficient
academic support for students. However, despite these promising benefits, the adoption of this
technology has not been accompanied by understanding and wise use among students, particularly
in Indonesian higher education, resulting in over-reliance on this tool to assist with assignment
completion (Hartanto & Rohmah, 2024; Maulana & Dermawan, 2023; Suryono et al., 2023).
Relying heavily on ChatGPT often leads to a superficial understanding of the subject matter, as
students tend to prioritize this assistance over engaging in personal deep learning. Zhai (2024)
confirmed that this reliance could stifle the development of critical academic skills, as students
may bypass the rigorous cognitive processes essential for deep learning and comprehension.
Consequently, this reliance has resulted in laziness in learning, diminished critical thinking and
problem-solving, and decreased motivation for independent study (Acosta-Enriquez et al., 2024;
Aruleba et al., 2023; Abbas et al., 2024; Obenza et al., 2024; Zhang et al., 2024). Additionally, the
ability of ChatGPT to generate human-like text has raised concerns about academic integrity, with
fears that students might use Al to produce work that is not their own, thus compromising the
authenticity of academic submissions and the integrity of educational assessments (Huallpa, 2023;
Vargas-Murillo et al., 2023).

As the use of Al tools like ChatGPT becomes more prevalent among students in Indonesia
higher education as a learning tool, it is imperative to investigate the experiences of university
language students’ perceived usage of ChatGPT and the potential benefits and challenges of
ChatGPT. Previous studies (e.g., Assad, 2024; Das & Madhusudan, 2024; Kayali et al., 2023;
Michel-Villarreal et al., 2024; Obenza et al., 2024; Singh et al., 2023) have emphasized the utility
and impact of Al tools like ChatGPT in education institutions. However, these studies have mainly
focused on the general effectiveness and usability associated with Al tools, providing a general
overview of their advantages and challenges, leaving gaps in in-depth exploration and
understanding of the full implications of using ChatGPT, especially from the perspective of
language students in Indonesian higher education. Specifically, the learning styles and contextual
challenges faced by these students remain underexplored, necessitating further investigation to
understand how ChatGPT can be tailored to support their academic development and language
acquisition. These gaps hinder our understanding of how language students view and effectively
integrate Al tools like ChatGPT in their academic context. To address this gap, the present study
aims to assess language students' perceived usage of ChatGPT in higher education learning,
identify language students' level of awareness, readiness, and concern with the use of ChatGPT in
higher education learning, and identify the benefits and challenges language students perceive
using ChatGPT in higher education learning. To achieve this aim, the following research questions
were formulated:

1. To what extent do language students perceive the usage of ChatGPT in higher
education learning?
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2. How do language students perceive their awareness, readiness, and concerns with using
ChatGPT in higher education learning?

3. What are the benefits and challenges language students perceive using ChatGPT in
higher education learning?

By responding to these questions, these findings offer a detailed understanding of how
university language students use and perceive ChatGPT for learning, underscoring the need for
support and guidance from higher education providers in effectively and ethically integrating Al
into their curriculum. Additionally, the insights from this study can inform the development of
training programs to assist students and educators in incorporating Al tools like ChatGPT into their
teaching and learning. Ultimately, the research supports the advancement of educational
technology policies and practices that are better aligned with the actual needs and experiences of
students, fostering a more effective and responsible use of Al in higher education.

Literature Review
ChatGPT in Higher Education

In the field of educational technology (Edtech), Al tools, like ChatGPT, have had a
significant impact on teaching and learning in higher education. Studies by Iku-Silan et al. (2023)
and van Dis et al. (2023) have shown the potential of ChatGPT in enhancing various aspects of
education, including programming, statistical analysis, essay and presentation generation, literature
summarization, and development of educational materials. ChatGPT also aids students in writing
tasks, providing advice, generating ideas, and successfully answering exam questions. This
emphasizes the significant role of ChatGPT in supporting academics, researchers, and students in
higher education. Additionally, recent studies (e.g., Elbanna & Armstrong, 2024; Nikolopoulou,
2024) have highlighted how ChatGPT can transform smart digital teaching and learning practices
in higher education. By leveraging ChatGPT's ability to process large amounts of data, teaching
methodologies can be enhanced to support personalized learning experiences. However, integrating
ChatGPT in classrooms raises concerns about its benefits, drawbacks, and students' perceptions,
particularly in diverse global settings with varying levels of technological literacy and educational
customs. Educators must also consider the ethical implications of using ChatGPT, including
concerns about data privacy, potential bias in Al algorithms, and transparency in Al-driven
decision-making processes. As a result, the integration of ChatGPT in teaching and learning
environments requires careful planning, consideration of curriculum design, teacher and student
training, and technology infrastructure. Chan (2023) emphasized the importance of collaboration
among policymakers in higher education to integrate ChatGPT-supported instruction with
traditional teaching methods effectively. Addressing these challenges can help higher education
institutions leverage Al technologies such as ChatGPT to create more dynamic, inclusive, and
effective learning environments, potentially revolutionizing the education landscape for future
generations.

Students’ Awareness, Readiness, and Concerns with ChatGPT
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The impact of Al-powered language models like ChatGPT on education has been the focus
of recent research studies. Scholars (e.g., Chan & Hu, 2023; Obenza et al., 2023; Rogers et al.,
2024) have explored students' perceptions of ChatGPT and found that many are familiar with it and
use it as a learning tool. Johnston et al. (2024) and Assad (2024) further discovered that many
students are familiar with ChatGPT, with half using it primarily for academic purposes,
particularly in assignments and multimedia projects. On the contrary, Singh et al. (2023) found that
despite being familiar with ChatGPT, many computer science students need more skills and
understanding to use it for academic purposes effectively. Kelly et al. (2023) emphasized students'
lack of proficiency in using ChatGPT due to their unfamiliarity with it. In terms of readiness, a
study by Chan & Hu (2023) found high-level students' readiness to incorporate ChatGPT in
learning, while Glven et al. (2024) found moderate readiness among medical students, influenced
by self-assessed technology skills and practical Al use perceptions. Despite the existing interest,
these findings indicated a need for enhanced understanding and skills related to Al technology to
optimize its application. However, the use of ChatGPT in education raises concerns about misuse,
plagiarism, security, and ethical implications (Chan & Hu, 2023; Singh et al., 2023; Xu et al.,
2024), potentially hindering critical abilities and reducing independence and critical-thinking skills
(Obenza et al., 2023).

While there has been extensive research on university students' perceptions of ChatGPT,
there is a need for more studies exploring how university students assess their awareness,
readiness, and concerns about this technology. With the rising interest in ChatGPT as a learning
tool among university students, it is necessary to investigate their experiences regarding its usage
in an educational context. By understanding university students' attitudes and experiences with
ChatGPT, we can gather valuable insights to enhance its use and ensure its effective integration
into their learning experience.

Benefits and Challenges of ChatGPT in Higher Education Learning

ChatGPT is revolutionizing higher education by transforming the learning process.
Researchers have explored the potential benefits and challenges of integrating ChatGPT in higher
education settings. Recent studies (e.g., Chan & Hu, 2023; Fuchs, 2023; Lin et al., 2024; Michel-
Villarreal et al., 2023; Younis, 2024; Zhou et al., 2024) have highlighted ChatGPT's ability to
provide personalized learning support to students. It adjusts to their pace and style, offering
customized explanations and immediate responses to queries. In addition, Rasul et al. (2023)
emphasized ChatGPT's potential in writing assistance, stating that it can correct sentence structure
and grammar, and perform editing (Graf & Benardi, 2023). Moreover, according to Chan & Lee
(2023), ChatGPT significantly boosts students' productivity by automating tasks like email drafts,
information searches, and grammar corrections, allowing them to concentrate on more complex
academic tasks (Zhou et al., 2024). A study conducted by Zhang et al. (2023) revealed that
ChatGPT is helpful for students in overcoming obstacles, sparking ideas, and brainstorming new
concepts, highlighting its effectiveness as a creative ally.

Despite its benefits, the integration of ChatGPT into the educational setting presents
notable obstacles. Researchers (e.g., Assad, 2024; Chan & Hu, 2023; Sallam et al., 2023; Swindel
et al., 2024) highlighted the issue of inaccurate content in ChatGPT, emphasizing that the system'’s
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precision largely relies on the quality of training data and student input (Fuchs, 2023). Moreover,
Das & Madhusudan (2024) emphasized that the ease of use and user-friendly nature of ChatGPT
may result in students needing more time to rely on it, consequently impeding their capacity for
critical thinking. This perspective is supported by Aruleba et al. (2023), who contend that college
students who excessively rely on ChatGPT for feedback could witness a decline in their critical
thinking and problem-solving skills. This overdependence could also hamper their ability to delve
into and cultivate their ideas. Furthermore, concerns have been raised about the capability of
ChatGPT to produce essays and aid students in fulfilling assignments, particularly in terms of
plagiarism detection (Anderson et al., 2023). This issue is particularly troubling for students as
there is a risk of misusing the model for content plagiarism (Michel-Villarreal et al., 2023).

Although previous researchers have explored the potential benefits and challenges of
ChatGPT in higher education, more research needs to be done explicitly focusing on its use in
learning within the context of higher education. Existing studies have primarily examined teaching
and learning in higher education in general, leaving gaps in our understanding of how university
language students perceive and use ChatGPT in their learning process. These research limitations
include a lack of knowledge regarding the extent to which university students use ChatGPT for
learning purposes and its effectiveness in enhancing their understanding of the subject matter.
Thus, it is crucial to investigate how university students perceive the use of ChatGPT in their
learning, as this will allow us to identify the benefits and challenges associated with implementing
this technology in higher education settings.

Methods

Design of the Study

This study used an explanatory sequential mixed-method design, combining quantitative
and qualitative approaches to comprehensively understand of a phenomenon by employing
multiple data collection tools (Creswell & Clark, 2017). The benefit of an explanatory sequential
using mixed methods is that it allows one method to take the lead in the analysis, while the other
method provides important supplementary information (Creswell, 2014). This design was initially
conducted with a quantitative phase using a descriptive approach through an online questionnaire
for university language students, followed by qualitative phase employing a phenomenological
approach to gain deeper insights into the participants’ experiences and understanding of the impact
of ChatGPT in higher education learning. Thus, qualitative findings were used to provide context
to the quantitative data, enabling a more comprehensive assessment of the participants’
experiences.

Participants

The participants were university language students from five private universities in
Indonesia. Out of 560 university students who were given the survey, only 355 students responded.
Among the participants, 106 were males (29.9%) and 249 were females (70.1%). The age range of
the participants varied from 17 to above 29 years old, with the majority (55.8%) falling in the 17—
20 age group, followed by 22.2% in the 21-24 age group, 12.4% in the 25-28 age group, and 9.6%
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were above 29. The participants were enrolled in various disciplines, including Indonesian and
Literature Education (54.6%), English Education (26.8%), and Javanese Education (18.6%).
Among the participants, 78.6% were undergraduate and 21.4% were postgraduate students. The
demographic information of the respondents is presented in Table 1.

Table 1

Demographic Information of the Participants (N = 355)

Characteristic N %
Sex
Male 106 29.9
Female 249 70.1
Age
17-20 years old 198 55.8
21-24 years old 79 22.2
25-28 years old 44 12.4
Above 29 years old 34 9.6
Disciplines
Indonesian Language and Literature Education 194 54.6
English Education 95 26.8
Javanese Education 66 18.6
Academic Level
Undergraduate 279 78.6
Postgraduate 76 21.4
Universities
Private university 1 94 26.5
Private university 2 83 23.4
Private university 3 66 18.6
Private university 4 55 15.5
Private university 5 57 16

The semi-structured interview participants were selected from an online survey using
purposive sampling. This technique allowed the researchers to select individuals based on specific
criteria relevant to the study’s objectives. The selection criteria required participants to have
experience with ChatGPT in an educational context and to be either an undergraduate or
postgraduate student in a language-related field. The researchers identified suitable candidates
through their networks and selected nine university language students from 355 survey
participants. Table 2 provides details on these participants. The participants consisted of four males
and five females with the backgrounds in undergraduate and postgraduate degrees in fields such as
English education, Indonesian language and literature education, and Javanese education. They
varied in their frequencies of ChatGPT usage for learning, providing diverse perspectives and
experiences with ChatGPT in higher education. The decision to interview nine participants was
based on data saturation. We determined that data saturation had been achieved (Lowe et al., 2018;
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Saldafa, 2015) by coding the ninth interview, as it did not introduce any new codes that had not
already been discussed in interviews. As a result, we did not seek out additional interview
participants. To ensure privacy, all participants’ names have been replaced with pseudonyms.

Table 2

Demographic Information of Semi-structured Interviews Participants

Participants Gender Disciplines Academic Level Usage
Level
Student 1 Female English education Postgraduate Medium
Student 2 Female English education Postgraduate High
Student 3 Female Javanese education Undergraduate Medium
Student 4 Male Indonesian language and Undergraduate Medium
literature education
Student 5 Male Indonesian language and Postgraduate Medium
literature education
Student 6 Female Javanese education Undergraduate Medium
Student 7 Female English education Undergraduate High
Student 8 Male English education Undergraduate Medium
Student 9 Male Indonesian language and Postgraduate High

literature education

Instrument

This study survey consisted of 22 closed-ended questions. In designing the survey, we
adapted some questions from the work of Chan & Hu (2023) and constructed other questions based
on research by Das & Madhusudan (2024). Our survey consisted of five sections. The first section
gathered demographic information, including the participants' sex, age, discipline, and academic
level. The second section focused on university students' perception of using ChatGPT in higher
education learning. This section included questions about the participants’ usage of ChatGPT (e.g.,
"Have you ever used ChatGPT?" 1 = Yes, 2 = No), familiarity with ChatGPT for learning (e.qg.,
"How familiar are you with ChatGPT for learning?" 1 = Very familiar, 2 = Moderately familiar, 3
= Slightly familiar, 4 = Not familiar), frequency of ChatGPT usage (e.g., "How often do you use
ChatGPT for learning?" 1 = Very often, 2 = Often, 3 = Sometimes, 4 = Not rarely, 5 = Never), and
reasons for using ChatGPT (e.g., "What is your reason for using ChatGPT?" 1 = Assignment help,
2 = Self-learning, 3 = General chat, 4 = Language assistance, 5 = Writing generation). The third
section assessed students’ awareness level of ChatGPT (six items). The fourth section examined the
readiness level to use ChatGPT (eight items). The final section addressed concerns about using
ChatGPT (four items). The Likert scale was used for the third, fourth, and fifth sections, ranging
from strongly disagree = 1, disagree = 2, neutral = 3, agree = 4, to strongly agree = 5.
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We ensure the questionnaire’s validity by conducting the Pearson Correlation Test. All
items were found to be valid, with a correlation coefficient value (r) higher than the critical value
of 0.104, which was determined based on a sample size of 355 respondents. Additionally, we
assessed the reliability of the questionnaire using Cronbach's Alpha. The calculated Cronbach's
Alpha value exceeded 0.60, indicating that the research instrument is reliable.

Data Collection

The online survey was distributed to university students in Indonesia using Google Forms.
This approach aimed to represent the needs and values of all participants accurately. Respondents
were selected using a convenience sampling method, considering their availability and willingness
to participate. Participants were recruited via an online platform and provided an informed consent
form before taking the survey. Each participant took approximately five minutes to complete the
questionnaire. Participation was entirely voluntary, and the responses remained anonymous.

On the other hand, we gathered qualitative data by conducting face-to-face semi-structured
interviews with university language students. To recruit participants, we sent WhatsApp invitations
to students enrolled in private university language programs. The invitations briefly described the
study's purpose, emphasized voluntary participation, and guaranteed confidentiality and
anonymity. Students interested in participating responded to the invitations via WhatsApp to
schedule interviews. A total of nine participants responded and agreed to take part in the study.
Each interview lasted 10 to 15 minutes and was recorded with both video and audio. For the
interview sections of this study, we designed four questions to explore the impact of ChatGPT on
higher education learning from the perspectives and experiences of university language students.
These questions were: “Have you ever used ChatGPT?” “How is your usage level of ChatGPT?”
“What benefits do you perceive from using ChatGPT in higher education learning?” and “What
challenges do you perceive when using ChatGPT in higher education learning?”” These questions
were collaboratively developed, initially based on the literature review (Chan & Hu, 2023; Das &
Madhusudan, 2024) and study objectives. Two experts in educational technology and language
learning reviewed and refined these questions to ensure clarity, relevance, and the ability to
provide the qualitative data needed for our study. The final set of questions was verified by these
experts. After the interviews, the recordings were manually transcribed verbatim. These
transcriptions were then returned to the participants for member checking (Merriam & Tisdell,
2015), allowing them to review, confirm, amend, or clarify important points in the transcripts. This
process was crucial for validating the accuracy of the data and ensuring that participants'
perspectives were accurately represented.

Data Analysis

The data from the questionnaire was analyzed using Microsoft Excel. Descriptive analysis
was used to show the frequency distribution of the responses. The analysis followed rating
intervals proposed by Pallant (2016), where the average of each item was correlated with the level
of agreement. The interval scale was calculated by subtracting the lowest score from the highest
score and dividing by five, resulting in an interval of 0.80. This interval was used to categorize the
responses as follows: a rating interval of 1.00 to 1.80 indicated strong disagreement; 1.81 to 2.60
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suggested disagreement; 2.61 to 3.40 indicated moderate agreement; 3.41 to 4.20 denoted high
agreement; and 4.21 to 5.00 showed strong agreement.

The responses from the semi-structured interviews were analyzed using a thematic analysis
approach (Braun & Clarke, 2006). The analysis was conducted inductively, with two coding cycles
performed. Two researchers independently read and coded the responses to each question, and then
met to compare their codes. The codes were combined in NVivo and similar codes were
categorized. The researchers then discussed all the categories and codes, grouping them into
themes based on the frequency of specific topics mentioned during the interviews. The major
themes that emerged from the data were identified as the key findings of the study.

Results

Students’ Usage of ChatGPT in Higher Education Learning

We investigated the students’ perceptions of using ChatGPT in higher education learning.
A large majority (89.2%) confirmed that they had used ChatGPT, while 10.8% reported having no
experience with it (Figure 1). Among those who had used ChatGPT, approximately half of the
students (52.4%) had a moderate familiarity with using ChatGPT for learning purposes, while
27.3% reported being very familiar. Only 7% indicated no familiarity, whereas 13.3% reported
being slightly familiar (see Figure 2).

Figure 1

Use of ChatGPT

89.2%

10.8%

Yes No

Figure 2

Familiarity with ChatGPT
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52.4%

27.3%

13.3%

-

Very Familiar Moderately Familiar Slightly Familiar Not Familiar

Our survey further explored the frequency of ChatGPT usage (Figure 3). The survey results

revealed that many students frequently use ChatGPT, with 43.4% reporting regular usage and
23.1% indicating occasional use. Additionally, the data showed that 16.4% of students use
ChatGPT frequently, 9.7% use it quite often, and 7.4% reported never using it.

Figure 3

Frequency of Using ChatGPT

43.4%
23.1%
16.4%
Very Often Often Sometimes Not Rarely Never

In terms of reason, the use of ChatGPT in higher education learning serves various

purposes (Figure 4). The main reason for using ChatGPT is to provide assignment assistance, with
27.2% of students. Moreover, 23.1% of students use ChatGPT for self-learning, while 22% use it
for language assistance. In addition, 18.3% acknowledged using the ChatGPT tool for general
chats, and 9% used it for generating writing.

Figure 4

Reasons for Using ChatGPT
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Students’ Perceptions of Awareness, Readiness, and Concerns with the Use of ChatGPT

We extended our analysis to comprehensively understand the students' awareness,
readiness, and concern levels with ChatGPT in learning practice. Table 3 reveals the students'
responses. Most students (Mean = 4.11 £+ 0.72) agree that ChatGPT cannot fully handle complex
assignments. They also believe this tool may overly rely on statistics, limiting their usefulness in
specific contexts (Mean = 3.89 £ 0.70). Furthermore, they express concerns about the limited
ability of ChatGPT to understand emotions and show empathy, which can lead to potentially
inappropriate responses (Mean = 3.78 = 0.81). The participants also believe that ChatGPT has the
potential to generate inappropriate or out-of-context content (Mean = 3.77 £ 0.76) and may
produce output with factual inaccuracies (Mean = 3.72 £ 0.81). On the other hand, several
participants remain neutral about whether ChatGPT can provide unfair and biased results (Mean =
3.68 £ 0.78).

Table 3

Students’ Awareness of ChatGPT Capabilities

SIN | Items Mean Std. Dev
1 I am aware that ChatGPT is not fully capable of handling 411 0.72
complex assignments. ' '
2 | am aware that ChatGPT has the potential to generate output
. ) . 3.72 0.81
that contains factual inaccuracies.
3 I am aware that ChatGPT can generate inappropriate or out-
3.77 0.76
of-context content.
4 I am aware that ChatGPT can provide unfair and biased 368 0.78
results.
5 | am aware that ChatGPT may overly rely on statistics, which
. . . . 3.89 0.70
can restrict their usefulness in certain contexts.

121

Online Learning Journal — Volume 28 Issue 3 — September 2024



Are They Literate on ChatGPT? University Language Students’ Perceptions, Benefits and Challenges in 122

Higher Education Learning

6 I am aware that ChatGPT has a limited ability to understand
emotions and show empathy, which can generate insensitive 3.78 0.81
or inappropriate responses.

Furthermore, the students’ readiness level with ChatGPT was assessed through a survey
(Table 4). A significant number of the students agreed with various aspects of using ChatGPT,
including the importance of being proficient in ChatGPT (Mean = 3.86 + 0.83), offering time-
saving (Mean = 3.83 £ 0.70), providing 24/7 availability (Mean = 3.76 £ 0.81), provide with
unique insights and perspectives (Mean = 3.72 £ 0.74), as well as facilitate to enhance digital
competence and knowledge (Mean = 3.69 + 0.81). In contrast, a notable number of participants
adopted a neutral stance regarding the assertion that incorporating generative Al into their future
learning practices (Mean = 3.44 + 0.83), delivering personalized and immediate feedback and
suggestions for assignments (Mean = 3.70 £ 0.78), and possessing ChatGPT is a great tool for
student support services due to their anonymity (Mean = 3.57 + 0.85).

Table 4

Students’ Readiness to Use ChatGPT

SIN | Items Mean Std. Dev
1 In th.e future,. | envision incorporating ChatGPT into my 3.44 0.83
learning practices.
2 To enhance my career, it is essential for me to acquire 3.86 0.83
proficiency in using ChatGPT. ' '
3 | believe ChatGPT have the potential to enhance my digital
3.69 0.81
competence and knowledge.
4 | believe ChatGPT can help me save time 3.83 0.70
5 | believe ChatGPT can provide me with unique insights and 379 0.74
perspectives that I may not have thought of myself ' '
6 | think ChatGPT can provide me with personalized and
. ) . . 3.70 0.78
immediate feedback and suggestions for my assignments
7 | think ChatGPT is a great tool as it is available 24/7 3.76 0.81
8 I think ChatGPT is a great tool for student support services
. 3.57 0.85
due to anonymity

Despite the favorable perceptions of the awareness and readiness to use ChatGPT in learning
practice within higher education, students also expressed noteworthy concerns about these tools
(see Table 5). A majority of students concurred that using ChatGPT on their educational and
personal development (Mean = 3.73 = 0.85) and using ChatGPT for completing assignments
undermines the significance of university education (Mean = 3.66 + 0.85). Moreover, concern was
also raised regarding over-reliance on the ChatGPT tool (Mean = 3.60 £ 0.96) as well as the
recognition of the potential impact on their social interactions, fearing that using ChatGPT for
coursework could limit their opportunities for interaction and collaboration with peers. (Mean =
3.56 + 0.94).
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Table 5

Students’ Concerns of Using ChatGPT

S/IN | Items Mean Std. Dev
1 The use of ChatGPT for completing assignments undermines
e . . 3.66 0.85
the significance of university education.
2 Using ChatGPT may restrict my chances to interact and
Y . . : 3.56 0.94
socialize with others while working on coursework.
3 ChatGPT could hinder the development of essential skills like
. L 3.73 0.85
teamwork, problem-solving, and leadership abilities.
4 I risk relying too much on ChatGPT. 3.60 0.96

Benefits and Challenges of Using ChatGPT in Higher Education

The semi-structured interview given to university students gathered information on the
benefits and challenges of using ChatGPT in higher education learning. We identified five
overarching themes regarding the benefits of ChatGPT in higher education learning: (1) writing
support, (2) personalized learning, (2) increased productivity, (4) brainstorming for generating
ideas, and (5) additional resources.

Writing Support

The main theme plays a role in providing support in writing. For students who struggle with
generating ideas and organizing their thoughts, ChatGPT serves as a valuable virtual assistant by
offering suggestions to start writing, as stated by the student 1:

I sometimes find it difficult to construct sentences for my essay assignments, ChatGPT is
very helpful in providing the relevant suggestions that | need. (Student 1)

Another participant, student 3, highlighted how ChatGPT’s abilities benefits beginners
unfamiliar with writing skills.

ChatGPT greatly helped my first experience of being asked to create an article. | had yet to
learn how to create one, but with ChatGPT, | could generate the article structure | needed. |
received assistance with the title, introduction, methods, and results. This helped me better
understand how to organize a good and correct article. (Student 3)

Additionally, participants student 6, 8, and 9 had similar experiences receiving language
assistance, including translation, paraphrasing, and reviewing using ChatGPT.

| have used ChatGPT to translate Indonesian to English, as it is a better translation machine
than Google Translate. (Student 6)
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I rely on ChatGPT to rephrase sentences I intend to quote from the articles | come across. |
struggle with paraphrasing independently and lack the know-how to do it effectively.
ChatGPT provides valuable assistance in this regard. (Student 8)

When my lecturer asked me to write a book review, ChatGPT supported me by allowing
me to submit the file and provide a prompt-based review without reading the entire book.
(Student 9)

Personalized Learning

The second theme is personalized learning, which focuses on meeting individual needs and
enhancing the learning experience. A particular aspect that received high praise was the time
flexibility provided by ChatGPT, as emphasized by student 3:

The flexibility offered by ChatGPT in terms of study time is highly valued. | can ask
questions or seek clarification any time, even outside of class hours. (Student 3)

A similar view was expressed by student 1, emphasizing that ChatGPT allows flexible
access to learning support.

ChatGPT can provide the additional explanation I need when I don't understand the lecture
material. (Student 1)

In addition, student 5 highlighted the role of ChatGPT as a discussion buddy. He
emphasized that ChatGPT serves not only as a source of knowledge but also as a learning partner
that supports social interaction and academic discussion.

ChatGPT also helps me when | need a friend to discuss lecture material with. (Student 5)

Student 6 mentioned that ChatGPT can present information efficiently, helping students
understand the material better in a short time.

It provides explanations, overviews, and other perspectives quickly and concisely as | need
them. (Student 6)

Increased Productivity

We identified the third main theme as increased productivity. This theme is exemplified by
efficiency, allowing for accomplishing assignment in less time. Student 2 strongly indicated that
saving time to complete assignments was a common benefit, as one respondent said:

Using ChatGPT saves me time, especially when running up against a deadline. (Student 2)

Similarly, student 4 also mentioned:
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ChatGPT speeds up task time. | really appreciate how fast it can respond. (Student 4)
Student 5 further highlights that ChatGPT is easy for students to use.

ChatGPT makes it easier to find answers to questions that are difficult to understand.
(Student 5)

Additionally, ChatGPT is incredibly helpful in times of difficulty or when facing a mental
block. It helps find solutions to questions that cannot be answered by Google or book. As the
following participant said:

| use ChatGPT when | am stuck answering difficult questions, and it helps me a lot to get
answers | cannot easily find on Google or in a book. (Student 7)

Brainstorming for Generating Ideas

The fourth theme we identified was brainstorming for generating ideas. ChatGPT is an
invaluable aid in the thought process and idea development. By engaging with ChatGPT, students
can explore fresh perspectives and ideas she may not have considered. Student 3's experience
reflects this:

ChatGPT helped me provide unique insights and perspectives | might never have
considered. (Student 3)

Additionally, student 4 used ChatGPT to stimulate new ideas for his writing, highlighting
the platform's role in fostering creativity and expanding ideas.

| use ChatGPT to generate new ideas for essays or articles I write. (Student 4)

With its ability to offer distinct insights and viewpoints, student 6 expressed the belief that
ChatGPT has become an essential point of reference for students.

| believe that ChatGPT has emerged as a crucial reference point for many people seeking
new ideas or perspectives. (Student 6)

Additional Resources

The fifth theme we identified was the availability of additional resources. Participant
student 2 showed that ChatGPT has made a positive contribution to facilitating students’ access to
relevant information.

ChatGPT has made it easier for me to find study and reference materials on the topics | am
studying. (Student 2)
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Furthermore, student 9 demonstrated a significant evolution in ChatGPT's ability to provide
users with more specific and helpful information, especially those in academic research. However,
it also highlighted that despite the progress made, there are still challenges in providing broader
and easier access for users.

Recently, | discovered ChatGPT's new expertise. It can now provide real content and
references that are directly linked to journal articles. Unfortunately, this access is limited.
(Student 9)

Despite those benefits, the challenges experienced by university language students in using
ChatGPT are identified into four themes: (1) inaccuracies, (2) lack of critical thinking, (3)
plagiarism and Al detection, and (4) technical problems.

Inaccuracies
The consequences of using ChatGPT to generate content can result in inaccuracies, which
is a major theme challenge for students. Students often encounter inaccurate or misleading
information from this tool. Student 3 points this out:
A challenge | experienced while using ChatGPT was that the answers or information
provided sometimes out-off topic or context, which meant | had to spend extra time
checking the accuracy and relevance of the answer. (Student 3)

Student 2 expressed a similar sentiment, emphasizing her concerns regarding fake sources.

When | asked to generate content with citations, the reference given by ChatGPT could not
be found in Google Scholar. (Student 2)

A participant further elaborated that the quality of responses from ChatGPT depends on the
instruction given by saying:

I believe that ChatGPT always responds to all my questions, but sometimes the responses

are different from the answers | want and are out of context if | give detailed instructions to

ask. (Student 8)

In addition, student 9 expressed a struggle to comprehend ChatGPT’s responses. He states
that the sentences and phrases provided by ChatGPT are quite sophisticated and complex to
understand.

| feel that the responses provided by ChatGPT are difficult to understand. (Student 9)

Lack of Critical Thinking

This theme responded to the negative consequences of using ChatGPT. Students
acknowledged that using ChatGPT for academic work could promote laziness, as it provides
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instant responses and answers to all questions without requiring analysis. Despite this, student 1
still used it, as expressed:

| became too lazy to think when | found out that ChatGPT could help me complete my
coursework. (Student 1)

Student 5 also noted that over-reliance on ChatGPT for automatic feedback might hinder
the development of critical thinking skills and decrease students' motivation to understand the
material. This student stated:

Nowadays, | would rather get instant answers to my assignments than have to take the time
to think about the answers, which can be draining. (Student 5)

Moreover, student 7 admitted that the reliance on instant solutions from ChatGPT
diminished independence in learning, problem-solving, and critical thinking. This had a negative
impact on respondents' long-term academic skills:

The reliance on instant answers from ChatGPT made me less practiced in developing
arguments and weakened my thinking power. As a result, | did not try to find my own
solutions and relied entirely on ChatGPT. (Student 7)

Plagiarism and Al Detection

This theme explores the academic integrity of using ChatGPT for plagiarism and Al
detection. Participant student 3 expressed the ethical implications of using ChatGPT-generated
content without clear attribution. She believes that using ChatGPT without proper citation raises
the issue of plagiarism, as stated:

As a student, | often face challenges when using ChatGPT because the generated text does
not always include clear sources. This makes it difficult for me to identify and give credit to
original sources, increasing the risk of plagiarism in my academic work. (Student 3)

Another opinion comes from student 4 who disputed the potential ethical concerns, such as
plagiarism and reduced originality. He emphasized that ChatGPT is useful, but it can lead to
dependence due to its convenience and efficiency:

I am concerned with the potential of ChatGPT unintentionally encouraging plagiarism
among students. While the tool is undoubtedly helpful in content creation and idea
formulation, there is a concern that some people may become too reliant on it, leading to a
lack of originality in their work. (Student 4)

In addition to the risk of plagiarism, the use of ChatGPT may also lead to works being
identified as Al-generated by detection tools such as Turnitin, as student 6 experienced.
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For example, 1 was stuck on an idea and | asked ChatGPT to continue my content. After |
checked Turnitin, Al detected the writing | copied to ChatGPT as written. | often
experience this, and it makes me tired because | have to reduce the amount of plagiarism in
the essays or articles | write. (Student 6)

Technical Problems

The fifth theme delves into the challenge of using or accessing ChatGPT-related technical
problems. Student 4 has noted that they struggle using ChatGPT because it is unresponsive or
certain features do not work properly, which hinders their ability to use it effectively.

| often have trouble accessing ChatGPT because the website has errors on my laptop. For
example, the website can be opened, but | cannot do anything. (Student 4)

In addition, student 6 mentions that the sudden interruptions caused by ChatGPT disrupt
their workflow, resulting in frustration and potential loss of productivity.

I have experienced while using ChatGPT is that it is sometimes inaccessible due to errors.
When performing a task, it suddenly stops and does not continue or even get resolved. (Student 6)

Discussion

The study aimed to investigate the usage, awareness, readiness, concerns, and potential
benefits and challenges of using ChatGPT in higher education learning among university language
students in Indonesia. The results indicated that most university language students reported using
ChatGPT in higher education learning. The high usage of ChatGPT can be attributed to its
familiarity and frequent use, particularly for assignment assistance, self-study, and language
support. This suggests that ChatGPT has become a tool student often rely on in their daily learning
activities. This finding aligns with previous research (e.g., Johnston et al., 2024; Assad, 2024),
which emphasizes the various uses of ChatGPT in academic settings, such as assignments, data
analysis, and language translation. However, these findings contrast with Fuchs & Aguilos (2023),
who reported that students primarily used ChatGPT for idea generation and feedback, highlighting
that language students might use this tool more widely, using its capabilities for various purposes
in their learning process.

The results also highlight that university language students were highly aware of
ChatGPT's capabilities regarding the limitations and potential problems in using ChatGPT in
higher education learning. This shows that students have a critical understanding of Al technology,
particularly ChatGPT, and are aware of not only its benefits but also its risks and limitations. This
is consistent with the findings of Obenza et al. (2023), who observed that university students show
a high awareness of using ChatGPT. Chan and Hu (2022) further support this by explaining that
university students had a high level of awareness due to their familiarity with Al tools like
ChatGPT in their learning process. In a similar vein, Rogers et al. (2024) conducted studies which
revealed that university students possess a significant level of awareness regarding ChatGPT. Their
findings indicated that students frequently use ChatGPT as a study tool, rather than solely
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depending on it to complete assignments. Conversely, Kelly et al. (2023) found that most students,
particularly those not exposed to ChatGPT in an academic context, have low awareness of the tool.
This suggests that Indonesian language students, who interact with ChatGPT more frequently, tend
to be more actively engaged compared to students from other contexts. Regular interaction with
ChatGPT provides these students with personalized and immediate feedback, thereby enhancing
their learning experience and fostering active participation in their academic endeavors.

In terms of readiness, students displayed a high level of readiness in using ChatGPT. This
readiness can be attributed to the potential benefits of ChatGPT in improving career prospects and
saving time, similar to the findings in Chan & Hu’s study (2023). This highlights university
language students’ enthusiasm and strong desire to integrate this technology into their learning
process. On the contrary, Giiven et al. (2023) and Labrague et al. (2023) suggest that students’
readiness is moderate, due to limitations in technological literacy and Al understanding. This
suggests a discrepancy between high motivation and practical readiness. Thus, although students
are highly motivated to adopt ChatGPT, technical skills and knowledge constraints may hinder
their ability to use it optimally. Despite students’ high awareness and readiness in using ChatGPT,
they also expressed a high concern about its usage. These concerns mainly revolve around the
potential negative impact on developing essential skills such as teamwork, problem-solving, and
leadership abilities. In contrast, Obenza et al. (2023) found that university students had a moderate
level of concern about using ChatGPT, which could inhibit personal growth and hinder the
development of critical skills, such as teamwork and problem-solving. This suggests that although
ChatGPT may affect critical skills, language students at the university may feel the impact or have
a stronger perception of the potential negative impact of ChatGPT compared to students from other
disciplines.

Our findings shed further light on the benefits of using ChatGPT for learning experienced
by university language students in higher education. These benefits include writing support,
personalized learning, increased productivity, idea generation through brainstorming, and
additional resources. Our findings are consistent with current studies (e.g., Chan & Hu, 2023,
Michel-Villarreal et al., 2023; Zhou et al., 2024), which also emphasize the positive effects of
ChatGPT on the learning process. In terms of writing support, university language students have
availed themselves of ChatGPT to seek guidance for assignments, enhance their writing
proficiency, and procure language assistance such as translation, paraphrasing, and review. This
resource has notably proven beneficial, particularly to those new to academic writing. Beyond its
role as a writing assistant, ChatGPT has also significantly boosted students' productivity by saving
time, providing immediate feedback, and facilitating quick access to information (Zhou et al.,
2023). Regarding personalized learning, students greatly appreciate the ability to access
information and receive virtual assistance that can enhance their learning experience. This aligns
with what ChatGPT offers, as it can adjust to the pace and style of each student (Chan & Hu,
2023), enhancing their engagement and promoting self-directed learning (Michel-Villarreal et al.,
2023).

Furthermore, ChatGPT serves as a valuable brainstorming tool, fostering creativity, and
generating innovative ideas. Research by Zhang et al. (2023) supports the idea that ChatGPT
assists students in developing new concepts and expanding existing ones. By generating innovative

129

Online Learning Journal — Volume 28 Issue 3 — September 2024



Are They Literate on ChatGPT? University Language Students’ Perceptions, Benefits and Challenges in 130

Higher Education Learning

perspectives and ideas, ChatGPT encourages a more comprehensive and innovative exploration of
thoughts. This not only aids in completing assignments, but also enriches the thinking process and
broadens users' horizons. Thus, ChatGPT is not solely a tool for answering complex questions and
composing texts; it is also an invaluable resource for students seeking to explore ideas and deepen
their understanding. Additionally, ChatGPT provides additional references, streamlining the
process for students to access the material they need. Its ability to supply authentic content and
references, including direct links to journal articles, significantly enhances the student learning
experience. These findings highlight the immense potential for ChatGPT to revolutionize the
learning experience by providing personalized assistance, catering to diverse learning needs,
enhancing efficiency, and promoting self-directed learning.

Despite the positive outlook, the study also revealed challenges experienced by university
language students associated with ChatGPT, including inaccuracies, lack of critical thinking,
plagiarism and Al detection, and technical problems, similar to the findings (Chan & Hu, 2023;
Kayali et al., 2023; Zhou et al., 2023). Inaccuracies were a primary challenge for students, as
ChatGPT provides out-of-context, fake references and is difficult to understand, as well as the
quality of ChatGPT's accuracy depends on the user's prompt (Assad, 2024). Additionally, using
ChatGPT to complete assignments or any academic task can lead to overreliance hindering critical-
thinking skills, reducing student motivation, and hindering independent learning and problem-
solving abilities. Obenza et al. (2023) agree and suggest that ChatGPT has the potential to inhibit
the development of crucial skills, such as teamwork and problem-solving while also reducing
independence. Moreover, they also raise challenge about potential misconduct, such as plagiarism
and Al detection, that may arise when using ChatGPT (Anderson et al., 2023; Fuchs & Aguilos,
2023; Michel-Villarreal et al., 2023). In addition, students using ChatGPT encounter technical
problems, such as errors originating from the website itself. These errors can potentially disrupt the
user's experience and impact their ability to engage with the platform effectively.

Implications

The findings of this study suggest several implications for educators and institutions aiming
to integrate Al tools like ChatGPT into higher education learning. Firstly, since many students are
already familiar with and use ChatGPT for task assistance and language support, educators need to
provide structured guidance on its effective use in an academic setting. This includes teaching
students how to leverage ChatGPT for academic purposes, critically assess information, avoid
plagiarism, and integrate it responsibly into their learning processes. Additionally, this suggests
that institutions should recognize Al as a valuable asset in learning environments and consider
rethinking and redesigning curricula to incorporate Al tools as a standard part of educational
practices, including integrating Al tools into classroom activities, assignments, and assessments to
enhance the learning experience and provide students with modern educational resources.
Secondly, institutions should prioritize promoting students' awareness and readiness regarding the
ethical use of Al tools. They can organize workshops and training sessions to educate students on
using ChatGPT responsibly, emphasizing the importance of originality and critical thinking in their
academic work. These initiatives will help students understand the ethical implications of using Al
tools, foster a culture of academic integrity, and equip them with the skills to use Al resources
effectively and ethically. Thirdly, the positive impacts of ChatGPT, such as writing support,
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personalized learning, and increased productivity, suggest that when integrated effectively, Al can
significantly enhance students' academic performance and learning experiences. Therefore,
continuous improvement and adaptation of educational strategies are essential to maximize the
potential of Al tools, ensuring that they contribute positively to students' skills and knowledge
development. Finally, the challenges of using ChatGPT underscore the need for educational
institutions to guide the ethical and practical use of Al, implying higher education institutions may
need to develop policies and guidelines that outline the ethical use of Al in education. By
proactively establishing comprehensive Al policies and guidelines, educational institutions can
create a safe and supportive learning environment that leverages the advantages of Al technologies
while safeguarding against potential challenges.

Conclusion

This study investigated university language students' perceptions of using ChatGPT in
higher education learning. Our results revealed that the majority of the university language students
in Indonesia had already widely used ChatGPT, with those with prior experience reporting
moderate familiarity due to frequent usage. The primary reason for using ChatGPT was to seek
assignment help, facilitate self-learning, and get language assistance. In addition, students exhibit a
high level of awareness, readiness, and concern regarding incorporating ChatGPT for educational
purposes. The results also highlight notable benefits of integrating ChatGPT into higher education
learning, including writing support, personalized learning, increased productivity, brainstorming to
generate ideas, and additional resources, suggesting a significant positive impact on their academic
performance and learning experiences. However, there were challenges associated with its use,
including inaccuracy, lack of critical thinking, plagiarism and Al detection, and technical issues.
We conclude that while ChatGPT presents promising opportunities for enhancing learning and
academic support, addressing the associated challenges is crucial to maximising its effectiveness
and ensuring academic integrity. Based on these results, we suggest further improving the user
experience to prevent negative experiences such as over-reliance on the tool and spreading
misinformation. These improvements may allow ChatGPT to be used more effectively and
efficiently in education.

Limitation and Future Research

While this study offers value in enhancing our comprehension of the use of ChatGPT in
higher educational learning, it also paves the way for further examination. This study has certain
limitations that need to be addressed for future research. Firstly, the findings of this study may not
be generalizable due to the sample size not representing the entire population, unequal gender
distribution, and participants from various disciplines and educational backgrounds. This may
result in bias and undermine the reliability of the findings. To address these issues, it is
recommended that future studies involve larger and more representative sample sizes, and consider
a more balanced distribution of gender and disciplinary backgrounds. Additionally, the use of a
basic descriptive approach without exploring potential correlation between other variables may
limit a deeper understanding of the phenomenon under study. Therefore, it is recommended that
future research expands its scope by using more complex research designs and larger analysis
samples, including integrating statistical analysis techniques, such as regression analysis, that allow
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researchers to identify and evaluate potential correlation between variables, thus enhancing the
depth of understanding.
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Abstract

This study examined pre-service teachers' perspectives on integrating generative Al (GenAl) tools
into their own learning and teaching practices. Discussion posts from asynchronous online courses
on ChatGPT were analyzed using the Diffusion of Innovations framework to explore awareness,
willingness to apply ChatGPT to instruction, and potential benefits, challenges, and concerns about
using GenAl in teaching and learning. The course discussions significantly increased pre-service
teachers' awareness and foundational knowledge while reducing anxiety towards Al technologies.
However, despite exposure to ChatGPT, only a few confirmed intentions to adopt Al tools in their
teaching practices, potentially reflecting lingering uncertainties evidenced by emotional responses,
such as worry and concern. Professional development in Al literacy can address these uncertainties
and enhance teachers’ understanding about using GenAl in class. The study offers insights into
responsible GenAl adoption in education and how higher education can leverage ChatGPT to
enhance pre-service teacher learning.

Keywords: GenAl, ChatGPT, online asynchronous course, instructional design, pre-service
teachers
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As the development of artificial intelligence (Al) technologies for education continues to
grow at a rapid pace (Prahani et al., 2022), teachers play a pivotal role in the conversation about
how Al tools should be designed and implemented to support learning and teaching (Seufert et al.,
2021). The recent launch of the Generative Pretrained Transformer in 2022 (e.g., ChatGPT) has
triggered global interest in Al, particularly in using generative Al (GenAl) for teaching and
learning in classrooms. Due to its easy, fast, and efficient ability to generate human-like text in
response to the input it receives, ChatGPT has become one of the first GenAl technologies
accessible to the public. For example, ChatGPT can perform various tasks, such as answering
questions, writing essays, summarizing documents, and generating images. Initially, when GenAl
tools were first introduced, educators raised concerns about potential issues, such as enabling
plagiarism as well as perpetuating biases and circulating misinformation (Na et al., 2024).
However, it was recently observed that instead of outright banning these Al tools, school districts
began developing Al policy for schools and offering professional development programs to help
in-service teachers better understand and use these tools (e.g., New York City banned the ChatGPT
in 2022, but they lifted the ban in 2023).

This trend indicates a growing recognition of the importance of early exposure to Al
concepts and tools for young students. This exposure helps build students' core competencies and
workplace skills for their future careers, preparing them to adapt to Al-based environments across
various fields (Huang, 2021; Kong et al., 2022; Touretzky et al., 2019; Yang, 2022). For instance,
Al is already being used in numerous areas from diagnosing diseases to recommending
advertisements. In addition, educators have raised equity concerns, noting that limiting students’
opportunities to learn how to use Al tools at school and their lack of access to these tools can
contribute to educational equity issues (Roscoe et al., 2022; Swindell et al., 2024). Despite the
significance of teaching and learning Al concepts in school settings, teachers often face challenges
in this area. One of the primary difficulties stems from their limited content knowledge related to
Al concepts (Kim & Kwon, 2023; Su et al., 2022), as well as limited prior experience with Al
tools. This can lead to teachers feeling unprepared and lacking the necessary competencies to
implement Al tools effectively in classrooms, which in turn may result in self-doubt and reluctance
to implement Al tools (Kim & Kwon, 2023).

Therefore, it is crucial to understand teachers' perspectives on incorporating Al tools in
their classrooms to aid their successful adoption. Beyond technical proficiency, teachers must also
cultivate pedagogical competencies to effectively integrate GenAl tools into their instructional
practices. Recent research underscores the importance of incorporating strategies that illustrate
how GenAl can enhance teaching, promoting critical thinking and creativity to equip students with
the skills needed to navigate the complex digital environment infused with Al technologies
(ElSayary, 2023; Okulu & Muslu, 2024; Uzumcu & Acilmis, 2023). In this study, we examined
pre-service teachers’ perspectives on utilizing ChatGPT for their learning and teaching. The term
pre-service teacher is used to describe a student enrolled in a teacher preparation program, who
must complete coursework and field experience before earning a teaching license. They engage in
academic study, gain supervised teaching experience, and often work with a mentor to prepare for
their future careers in education. Pre-service teachers are unique in that they are simultaneously
considering their own learning while preparing to teach, which can significantly influence their
approach to teaching their future students (Borg, 2006; Farrell, 1999). Research studies
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emphasized the importance of pre-service teacher beliefs/pre-conceptions, as it is widely
acknowledged that pre-service teachers enter teacher training programs with firmly established
ideas about learning and teaching that are developed during their prior experiences as students
(Pajares, 1992). These initial ideas can act as filters, shaping how pre-service teachers perceive and
interpret new information/tools they encounter. In other words, the pre-service teacher preparation
effort is crucial in facilitating transformative learning experiences, wherein pre-service teachers
assume dual roles/positions—not merely as passive recipients of knowledge but as active
participants in dialogue who critically and practically engage with the technological and ethical
aspects of tools for their learning (i.e., as an undergraduate student) as well as teaching (i.e., as a
pre-service teacher). Thus, the goal of this study was to explore pre-service teachers’ perceptions
of GenAl in an online learning environment, focusing on their willingness to integrate it into their
instruction, as well as the potential benefits, challenges, and ethical considerations of using GenAl
in teaching and learning. Guided by the framework of the Diffusion of Innovations model, the
following research questions were addressed in this study:

1. Through what stages do pre-service teachers progress in adopting GenAl tools, and how do
they envision integrating them into their teaching practices?

2. What are the perceived advantages and challenges pre-service teachers anticipate when
utilizing GenAl in educational contexts?

Teacher Preparation for Artificial Intelligence (Al) in K-12
Education

Al has reshaped education, opening a new pathway to personalized learning, efficient
assessment, and enriched insights into student learning engagement (Markauskaite et al., 2022).
While the sub-concepts of Al—including machine learning, natural language processing, and
computer vision—remain crucial foundations in understanding Al, recent research has broadened
their scope to encompass Al literacy from a critical perspective. Ng et al. (2021) suggest that Al
literacy should extend beyond technical skills to include engagement with Al's ethical, social, and
cultural dimensions. This literacy enables educators to use Al tools responsively in educational
settings, thereby enhancing learning outcomes. This advancement highlights the essential role of
equipping educators with a deep and critical understanding of Al's applications and implications.
Bozkurt and Bae (2024), in a similar vein, emphasized to educators the need for a critical and
balanced perspective on the effectiveness of Al. Sperling et al. (2024) underscore the necessity for
Al literacy in teacher education, advocating for curricula that empower educators to effectively
harness Al technologies. Similarly, Casal-Otero et al. (2023) advocate for embedding Al literacy
into K-12 education, emphasizing the importance of preparing teachers with the foundational
concepts of Al and its educational applications.

Recent studies (Chounta et al., 2022; Lindner & Berges, 2020; Salhab, 2024) reveal a
mixed reaction among educators toward Al in education, acknowledging its potential to support
personalized learning but also expressing concerns about ethical issues and the need for further
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professional development. These studies highlight the gap in educators’ understanding of both Al
technology and its application in pedagogy. However, pre-service teachers, who are still in the
process of forming their teaching philosophies and practices, may exhibit different attitudes and
behaviors toward technology compared to their in-service counterparts. Pre-service teachers are
often more open to adopting new technologies and pedagogical approaches (Tondeur et al., 2012),
as they have not yet established deeply rooted teaching practices. Moreover, pre-service teachers'
dual roles as learners and prospective educators uniquely position them to critically engage with Al
tools and their implications for both their own learning and their future students' learning
experiences.

A group of studies on ChatGPT in education (ElSayary, 2023; Lin et al., 2024; Okulu &
Muslu, 2024) demonstrate their positive impact on creativity, understanding, and engagement,
emphasizing the advantages of integrating GenAl into educational processes. This aligns with prior
research (Lemon & Garvis, 2016; Luik et al., 2018; Wang, 2002) that explored educators’ views on
technology in education, noting the evolving role of the teacher in technology-enhanced
classrooms and the importance of confidence in digital tool use. Pre-service teachers' exposure to
GenAl tools during their teacher preparation programs can help promote their readiness and
willingness to integrate these technologies into their future classrooms (Tondeur et al., 2012).
However, it is necessary to consider the potential drawbacks of using ChatGPT in education. Fui-
Hoon Nah et al. (2023) explain that the overreliance on Al-generated responses may lead to a
decrease in critical thinking and problem-solving skills among students. Also, concerns about
cheating and the erosion of academic integrity have been raised (Yeo, 2023). As pre-service
teachers plan to integrate GenAl tools in their future classrooms, it is crucial for them to be aware
of both the potential benefits and challenges and to develop strategies to mitigate the risks while
harnessing the advantages of these technologies.

To address these concerns and maximize the benefits of GenAl in education, pre-service
teachers should engage in discussions on the societal implications of GenAl, incorporating ethical
reasoning and creative Al applications into the curriculum (Casal-Otero et al., 2023; Sperling et al.,
2024). This approach ensures future educators gain technical proficiency and the ability to
critically assess Al’s broader impact on their teaching and guide their students accordingly. Pre-
service teachers are pivotal in this transformative learning journey, crafting Al-empowered
curricula that encourage critical thinking, creativity (Uzumcu & Acilmis, 2023), and ethical
reflection. Introducing accessible Al tools, such as ChatGPT, showcases innovative learning
experience examples generative Al can provide, fostering engagement and exploration across
subjects. Such integration during pre-service teacher education is crucial for preparing future
educators to navigate the complex digital environment, equipping them with the skills for critical
and ethical interaction with Al technologies (ElSayary, 2023; Okulu & Muslu, 2024). Cultivating a
thorough understanding of Al's capabilities and challenges enables pre-service teachers to prepare
students and their future students for digital learning opportunities and obstacles.

Impact of Anxiety and Uncertainty of Al on Teachers

When thinking about Al and its educational implications, it is important to reflect upon
what society thinks about the technology as social perception shapes the teaching and learning of
the technology. The rapid advancement of Al has caused varying opinions about the technology.
While it is inevitable that Al potentially has significant benefits for human society (Yang et al.,
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2021), the uncertain aspect of Al is causing anxiety among people (Johnson & Verdicchio, 2016).
In fact, public figures in the technology sector, such as Bill Gates and Elon Musk, have been
raising concerns about Al potentially bringing catastrophic repercussions in the future when not
utilized properly (Johnson & Verdicchio, 2016; Wang et al., 2022). Such worry mainly stems from
the fear of losing control over Al due to its autonomous nature, and this sense of losing control is
the main difference between Al anxiety and formerly prevalent computer anxiety (Wang et al.,
2022).

Although the aforementioned issue of control can be considered one of the main factors of
Al anxiety, there may be several dimensions of anxiety in play. By integrating fear acquisition
theory by Rachman (1977) and Menzies and Clark (1995), Li and Huang (2020) organized eight
anxiety factors: privacy violation anxiety, bias behavior anxiety, job replacement anxiety, learning
anxiety, existential risk anxiety, ethics violation anxiety, artificial consciousness anxiety, and lack
of transparency anxiety (p. 3). In a similar vein, Wang and Wang (2019) divide Al anxiety into
four dimensions: learning, Al configuration, job replacement, and sociotechnical blindness (p.
624). Such categorization illustrates the multifaceted nature of Al anxiety. Oftentimes, Al anxiety
negatively affects people’s attitudes toward Al. Wang et al. (2022) found that learning anxiety and
job replacement anxiety can negatively impact students’ motivation to learn Al, and Kaya et al.
(2024) found that Al learning anxiety and Al configuration anxiety negatively impact people’s
attitudes toward Al. This demonstrates that Al anxiety can be a roadblock for students and teachers
alike in successfully teaching and learning Al concepts in schools despite its growing importance.

Moreover, due to technological advancement in schools, expectations toward teachers to be
successful in internalizing and implementing new technologies exist, and this can also potentially
cause anxiety (Henderson & Corry, 2021). Therefore, it is important to understand how teachers
are coping with the Al integration in school settings, what types of Al anxiety exist among pre-
service teachers who will be utilizing Al in schools, and how teachers can cope with it (Ayanwale
etal., 2022; Hopcan et al., 2023).

Theoretical Framework: Diffusion of Innovation Theory

Diffusion of Innovations (Dol) is a well-established social theory that describes how
innovations are adopted across different populations (Rogers, 2003). This framework is applicable
to the investigation of the process of innovation adoption, particularly in the field of educational
technology (Jwaifell & Gasaymeh, 2013). We used the term "innovation™ to refer to any novel
instructional strategy, tool, or learning resource that an instructor could employ to enhance student
learning and engagement. This definition thus includes both educational practices and tools.
Diffusion entails the acceptance or rejection of innovation by individuals and groups. Rogers
(2003) characterizes the process of diffusion of innovations as "an information-seeking and
information-processing activity," where individuals make sense of information about an innovation
to decide whether they will adopt or reject it (Lund et al., 2020). Recent applications of Dol theory
include studies on e-book adoption among university students (Qazi et al., 2018), such as the
adoption of online proctored examinations during the COVID pandemic (Raman et al., 2021) and
the adoption rate of Al applications in online learning environments (Almaiah et al., 2022). It is
important to note that while several theoretical frameworks discuss innovation adoption, they
primarily conceptualize the factors influencing the utilization or acceptance of the innovation. In
contrast, this study specifically focuses on the comprehensive process of innovation adoption.
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Using the Dol framework can afford researchers to identify the stages of students' experiences and
proactively address their needs. This approach allows for targeted instructions at each adoption
stage, from raising awareness to promoting sustained use. By tracking and analyzing adoption
cycles, instructors can refine learning activities and materials to maintain student engagement and
support meaningful adoption. In particular, we address challenges encountered during the
implementation that led to the adoption process, aiming to fill a gap in the implementation stage.

Based on the Dol theory, we categorized the decision process for Al adoption, consisting of
the following six stages (see Table 1). First, the Awareness/Knowledge Stage involves becoming
aware of the innovation and gaining cognitive knowledge. This stage is related to being exposed to
the innovation and seeking information about how to use it. In the Interest Stage, learners form
opinions about the innovation while addressing knowledge gaps and uncertainties. They may be
influenced by social encouragement to use the innovative tool, as well as by peer-group members'
favorable subjective reviews of the tool. Otherwise, learners may have a negative attitude toward
adopting Al due to the influence of social discourses on the ethical issues of using Al. The
Decision Stage involves individuals deliberating whether to adopt or reject the innovation,
influenced by factors like personal interest, social pressure, or policy requirements (Frei-Landau et
al., 2022). After deciding to adopt, individuals test and evaluate the innovation in the Trial Stage,
adapting it based on feedback and their specific needs. Making more adaptations for their own
purposes might increase the chance for individuals to use them more consistently. In the
Confirmation Stage, the users establish a strong judgment for their decision on the innovation
adoption as they reflect on their experiences and its outcomes. In this stage, the users demonstrate
more concrete use cases of the tool in their specific context. For the last stage, we added an
Advocacy Stage, which entails garnering public support or recommendation for the tool. In today's
digital-centered society, where information is readily accessible and widely shared online, it is
crucial to showcase hands-on examples of how innovative tools are being successfully adopted and
utilized. By sharing use cases online and advocating for these tools in public forums, such as
through social media, blog posts, webinars, or presentations, individuals and organizations can
highlight the tangible benefits and effectiveness of the tools. This not only helps to build awareness
and generate interest but also establishes credibility and trust in the technology. Additionally, it
provides valuable insights and inspiration for others who may be considering adopting similar
tools, ultimately fostering a community of learning and innovation.

Table 1

Diffusion of Innovations Theory Framework

Stage Definition Example
Awareness/ Awareness of innovation and After researching, | learned
Knowledge relevant cognitive knowledge ChatGPT’s responses are derived

from web sources.

143

Online Learning Journal — Volume 28 Issue 3 — September 2024



Pre-Service Teachers’ Dual Perspectives on Generative Al: Benefits, Challenges, and Integration into thein44
Teaching and Learning

Interest Perspective and attitude regarding | see an opportunity for
innovation individualized and personalized

teaching and learning.

Decision Tentative plan or intention to I think that in the future as an
adopt or reject innovation tools educator | will have to look out
for future use for this to ensure that my students

are getting a proper education
and not taking the easy way out.

Trial Utilization of innovation tools When | go back and use

and exploration of its results

ChatGPT, I have had no issues
but am always pleasantly
surprised by the information
provided.

Confirmation
(Adoption/rejectio
n)

Explicit judgment on the adoption
of innovation tools after trials

Overall, I have thoroughly
enjoyed utilizing this program as
it has proven exceptionally
beneficial in developing engaging
lessons for two-year-old children.

Advocacy

Endorsement of adopting
innovation tools to the public

So far, though, I like what I'm
seeing and might even suggest
this software be used where |
work.

Methods

Research Participants and Data Sources

The study involved 54 pre-service teachers (male = 28, female = 26) from a Southeastern
university in the United States, within the age range of 19-30. Each participant enrolled in one of
the four-week asynchronous online courses (i.e., Computer Concepts and Application, Computer
Education Application, and Computer Education Curriculum Development). The data collection
took place over a period of one month, followed by three months of data preprocessing and

analysis. One of the research team members was the instructor for these courses, which focused on
introducing generative Al for K-12 education. Before the study, none of the students were familiar
with GenAl or ChatGPT, so the instructor provided pre-tutorial on how to use prompting
questions/statements when interacting with ChatGPT to yield good results. The tutorial included a
30—40-minute video and supplementary text materials on the interface and user experience of
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ChatGPT. The courses used ChatGPT as a teaching assistant, augmenting students’ brainstorming
and writing activities. No incentives or bonus grades were provided to study participants for their
involvement. To ensure that there was no undue influence or coercion (even perceived) of students
to participate, we conducted several steps. Participation was completely voluntary, and it was
emphasized that non-participation would not negatively impact students' grades or standing.
Informed consent was handled confidentially. To ensure effective use of ChatGPT during the
course, the instructor provided pre-service teachers with a series of ChatGPT tutorial materials
before the discussion activities. To enhance students’ engagement and participation in discussion,
we incorporated a gamified plugin called ClassCred in Microsoft Teams. This plugin allowed us to
gamify the learning experience by awarding points and badges based on the quality and frequency
of participants' contributions.

Under this discussion platform, the instructor facilitated weekly group discussions to
engage in different topics regarding using ChatGPT. For each weekly group discussion, we
presented one of the following prompting questions:

(1) Do you have any existing expectations regarding the application of Al in learning
tasks? If so, what are these expectations and what preconceptions do you have?

(2) Have there been any issues, challenges, or points of difficulty concerning the content
provided by ChatGPT?

(3) What would be an effective strategy to use Al ChatGPT for task completion or
problem-solving? What good strategies do you think are available?

(4) Throughout your use of ChatGPT during this course, have you experienced, noticed, or
considered any issues or concerns related to ethics in Al use? For example, what are
your impressions about the representativeness of Al responses?

In addition, the pre-service teachers participated in an Al anxiety survey before and after
the course, which was developed by Wang and Wang (2022) and consisted of 57 questions on Al
anxiety to triangulate the findings from the discussion postings. The instrument measures Al
anxiety related to learning (e.g., Learning to use Al techniques/products makes me anxious), Al
configuration (e.g., | find humanoid Al techniques/products (e.g., humanoid robots) scary), job
replacement (e.g., | am afraid that an Al technique/product may make us dependent), and
sociotechnical blindness (e.g., | am afraid that an Al technique/product may be misused). The
survey was administered fully via an online survey form. A total of 26 pre-service teachers
responded to this survey with a 7-point Likert Scale (Strongly Agree: 1, Strongly Disagree: 7).
Lower scores indicate higher anxiety regarding Al technology and its societal impact.

Data Analysis

Following the anonymization of students' names, our team engaged in a detailed discussion
to operationalize the Dol framework, ensuring each state was clearly linked to specific behaviors
observed in the data. We redefined each stage of the framework with illustrative examples to
clarify its application to our codes. After finalizing the codes among the research team, two
researchers conducted a detailed analysis of each sentence in students’ discussion posts and their
comments. Among 2966 sentences, a total of 2629 were analyzed using six stages of the Dol
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framework (Rogers, 2003) (i.e., Awareness/Knowledge, Interest, Decision, Trial, Confirmation,
and Advocacy.) The rest, which were not directly relevant to the framework, were coded as
“Others,” such as student questions (e.g., “Who is behind the coding to give Als these types of
intelligence?”’) and linguistic markers that support peer interactions in the weekly discussion
threads, (e.g., “I agree with you”). These reciprocal statements and off-topic utterances (e.g., “I
think it can be hard for teachers to meet the needs of every student in their classroom”) were coded
as “Others.”

The analysis process included two phases. First, the researchers randomly sampled 20% of
the entire discussion postings from each week of all courses and independently coded them. Then,
we discussed the coding results with rationales to resolve any discrepancies and reach an
agreement during research meetings. Once the inter-rater agreement for coding results reached
75.4%, two researchers independently coded the remaining data based on the finalized coding
scheme. The calculated Cohen’s kappa statistics value is .634 (p <.001), indicating substantial
inter-rater reliability in the coding results. Then, the researchers employed inductive thematic
analysis (Braun & Clarke, 2006) to examine students’ discourse on integrating ChatGPT for their
learning and teaching. Reading through discussion threads, we noted the emerging themes on pre-
service teachers’ perceived benefits, ethical and societal concerns, and challenges of using
ChatGPT in educational contexts. After a couple of data sessions during the research team
meetings, we recategorized and finalized distinctive themes. The specific themes are described in
the findings section.

Findings

Different Stages of Pre-service Teachers’ Adoption of GenAl Technologies

Throughout discussions on GenAl technologies, pre-service teachers demonstrated
different stages of Dol (see Figure 1). Their discussions heavily centered on the Trial stage, where
they shared hands-on experiences in using ChatGPT (n=1340, 51.0%), followed by the Interest
stage, where they addressed their opinions and perspectives (n=868, 33.0%). General ideas and
superficial level of knowledge were also mentioned (Knowledge/Awareness, n=333, 12.7%), and
some students stated their decision on whether to use ChatGPT (Decision, n=19, 0.7%). Although
discourse on user experience on ChatGPT was frequent, they rarely reached the Confirmation
(n=65, 2.5%) or Advocacy (n=3, 0.1%) stages. The result indicates that students became familiar
with ChatGPT as they were encouraged to use the Al tool in class, but they showed hesitance or
confusion in adopting it for their teaching and learning. For instance, one student stated that they
tried to “remain mindful of ethical considerations, avoiding using ChatGPT for promoting biased
or harmful content.”

Figure 1

Total Number of Coded Sentences for Each Stage
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The most dominant stage and its distribution varied from week-to-week, as illustrated in
Figure 2. In the first week, students were required to use ChatGPT and share their expectations or
preconceptions of the application of GenAl technologies. As they shared their own perspectives
and attitudes after using ChatGPT for the first time, the Interest stage appeared the highest (n=346,
54.7%). The Trial stage was the next highest (n=149, 23.5%) as they explored the ChatGPT tool to
participate in online discussions and share their thoughts. However, some remained in the
Awareness/Knowledge stage (n=125, 19.7%). This observation can be attributed to their recent
exposure to these technologies, suggesting that they were still in the process of familiarizing
themselves and were not yet expected to engage in discussions beyond their prior knowledge.

In the second week, the pre-service teachers were tasked with exploring issues or
challenges associated with using ChatGPT. As a result, a significant number of students
transitioned to the Trial stage (n=477, 71.4%), where they actively engaged with the tool to
evaluate their experiences related to its performance and identify any potential issues, indicating a
shift from their previous activities. In addition, there was an increase in their posts related to the
Confirmation stage (n=26, 3.9%) and the Advocacy stage (n=2, 0.3%), showing that some students
made confirmatory decisions on applying ChatGPT to their teaching after experimenting with the
tool.

In the third week, students actively shared effective strategies for utilizing ChatGPT. These
strategies were supported by diverse sources or evidence, including their own knowledge (i.e.,
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Awareness/Knowledge stage, n=135, 20.1%) or experiences (i.e., Trial stage, n=242, 36.1%).
While engaging in the weekly discussions and learning from one another, they critically evaluated
ChatGPT's utility (e.g., “I don’t think ChatGPT is the best place to use as a resource, but it does
give pretty good responses sometimes”) and expressed a range of perspectives (e.g., “So if
ChatGPT could be helpful to students in a tutoring type of way showing them how to do
something, I'm all for that.”) or personal interest (e.g., “Even though I am not an MIS major, [ am
still pretty interested.”), as reflected in the Interest stage (n=261, 38.9%).

In the final week, they delved into discussions surrounding ethical considerations arising
from their interactions with ChatGPT. Consequently, the Trial stage emerged as the most prevalent
(n=472, 72.0%), indicating an intensive engagement with the Al tool to evaluate its ethical
implications for their teaching and their students. Alongside this, the Interest stage also featured
prominently (n=140, 21.3%), manifesting continued curiosity and exploration regarding the ethical
dimensions of GenAl utilization.

Figure 2
Weekly DOI Stages Distribution Across Courses
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Although students’ confirmation and advocacy on the ChatGPT tool did not considerably
increase over the course of the week, their anxiety regarding GenAl technologies significantly
decreased after taking part in online courses related to Al. We carried out an Al anxiety survey
(Wang & Wang, 2022) both before and after the courses to examine whether students’ anxiety
decreased as they became more familiar with ChatGPT throughout the courses. Using a two-sided
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paired samples t-test, we observed a significant decrease in post-test Al anxiety scores (M = 4.5,
SD =1.2, N = 26) compared to pre-test scores (M = 3.6, SD = 1.1, N = 26), t (25) = -3.7, p < .001.
This result suggests that the online discussions facilitated pre-service teachers in acquiring
knowledge and skills in Al technologies through direct or indirect experiences, as well as learning
from and with their peers. While the majority of participants found the course to be helpful, some
expressed a desire to further their understanding of GenAl and GenAl tools by enrolling in
additional courses, noting, “To fully comprehend ChatGPT and its implications, I would need to
participate in a semester-long course.”

Pre-service Teachers’ Dual Identity and GenAl Adoption Plans

Pre-service teachers have unique characteristics in that they possess multifaceted identities
as both current students and future educators. These dual roles significantly shape their
perspectives on adopting GenAl technology. Throughout discussions on integrating GenAl tools
into the educational context, the pre-service teachers elaborated on their plans and provided
examples of utilizing ChatGPT in both learning and teaching contexts (see Table 2).

Table 2

Pre-service Teachers’ Plans to Apply GenAI Technologies in Educational Contexts

Plan Example

Learning contexts

Writing “Most of the time, I use ChatGPT to check my grammar and
punctuation.”

“I really appreciated using it when correcting my papers.”

“During the amount of time that I have used the Al application that is
ChatGPT, I have come across some issues that are not bad but can be
easily fixed, such as saving content that can be used for future
applications and it does have extensive room for creativity which can
allow me to format anything that | would like to use which is very
liberating which is very good considering its an AL.”

Preparing for Tests  “For example, I asked for a study plan for my upcoming Praxis exam,
and it provided a detailed day and week plan that was helpful.”

“I use ChatGPT to help me study for test and make practice problems
for me so I can get better at a subject that [ am struggling with.”

Understanding “These coming semesters, [ will definitely be using Al and ChatGPT
Concepts and to help me better understand concepts or just explain and 