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Abstract. In 2023, ChatGPT exploded onto the educational scene and star-
ted fostering a myriad of research endeavors exploring the utilization of ar-
tificial intelligence in education [8, 38]. Many scholars argue that discerning
between AI-generated and original academic work has become increasingly
challenging, a testament to AI’s evolving capability [16]. This paper focuses
on the pivotal role of education professionals in mediating the integration
of such digital technologies, a key aspect as AI becomes a standard in edu-
cation. It provides a thoughtful analysis of the prospective advantages and
challenges of employing ChatGPT from a techno-realist perspective and for-
mulates precise research questions to evaluate its impact on learning. Our
goal is to critically explore whether ChatGPT and related AI technologies
serve as assets or disadvantages in education, shedding light on the unavoid-
able challenges encountered during their incorporation.
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1. Introduction
ChatGPT, an innovation by OpenAI, is a representation of generative artificial
intelligence technology, responding to user queries by leveraging Large Language
Models (LLM). The rapid assimilation of this technology since its debut has set
records in the domain of technological advancements. As reported by Reuters in
February 2023, ChatGPT achieved an estimated 100 million active monthly users
in January, establishing itself as the fastest proliferating customer application to
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date [24, p. 1].
The advent of this technology, alongside comparable developments like Mi-

crosoft’s Bing and Google’s Bard, has ignited extensive discussions and concerns
in the educational sector, given the profound implications of these AI-driven tools
on learning methodologies and environments.

With the inception of LLMs, the landscape of global education at various levels
has undergone significant transformations. Clark elucidates:

AI is not just a learning technology, it is a technology that learns. AI is
transforming the way we live and work, and as it continues to evolve, its
impact on learning is only going to become more profound [10, p. 227].

Given the transformative nature of AI, it is crucial to align research focus on
pragmatic and evidence-based evaluations of the potential merits and challenges
posed by AI-driven technologies like ChatGPT in the learning domain. Our re-
search philosophy adheres to a techno-realist perspective, emphasizing the necessity
for an empirical approach to digital pedagogy practices beneficial for the education
sector [38].

The fast-paced evolution in this field has prompted an influx of commentary,
speculations, and discussions, predominantly in the form of media articles and
opinion pieces. Several academic papers, including this one, are in the exploratory
phase, deliberating the prospective benefits and challenges, such as [4, 8, 15, 25,
26, 35, 39, 42]. A handful of them [13, 22, 40] have adopted an empirical approach
to study learner behavior using ChatGPT, while others have concentrated on the
ethical considerations and the impacts on assessment and professional development
in higher education [1, 2, 12, 19, 23, 28, 30–32, 35, 41].

This research provides insights and prompts further exploration into the poten-
tials and implications of generative AI technology, emphasizing its significance as
knowledge of such innovations becomes widespread.

2. Exploring the dimensions of AI in education

2.1. Advantages
Zhai introduces the positive benefits of using ChatGPT for learning:

The potent functions of interaction, reasoning, questioning, and feed-
back showcased by ChatGPT offer novel opportunities for educational
transformation [39, p. 1].

Zhou et al. in their investigation of ChatGPT 3.5 against previous versions (3
and InstructGPT) raise a number of potential advantages of ChatGPT, headlined
as “Generalization”, “Correction”, “Safety” and “Creativity” [42, p. 2]. In their
other conclusions, the authors emphasise one distinct advantage: “we believe that
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ChatGPT is changing the usage of traditional search engines and causes a deep
impact on this field” [42, p. 5].

Deng and Lin, whilst focusing on the business benefits and dangers of ChatGPT,
also recognise similar advantages: “Increased efficiency”, “Improved accuracy” and
“Cost savings” [15, p. 82]. Rudolph et al. provide a wealth of evidence both for
and against the use of such technology in higher education, especially concerning
assessment. In reflecting on the general capacity of ChatGPT for higher education
use the author’s state, “in the rapidly expanding field of education technology,
AIEd represents an opportunity to demonstrate a broad spectrum of tools and
applications at an entirely new level” [35, p. 9]. Chen et al. come to a similar
conclusion:

AI systems are likely to be used more widely, which is expected to thrive
on all aspects of students, i.e., personal skill, knowledge mastery, learn-
ing ability, and career development, instead of just assisting students
in understanding specific knowledge [8, p. 14].

2.2. Challenges
The challenges facing education with regards to using ChatGPT are significant,
so some schools and districts in the US have reacted with surprising speed and
have banned the algorithm [3]. Banning ChatGPT may be because schools do not
want students to use ChatGPT to circumvent learning or to share information from
dubious sources with others. Indeed, ChatGPT can also write an essay or solve a
maths problem on demand. In addition, schools may feel that using ChatGPT can
affect students’ writing skills and human communication.

Cheating and plagiarism stand out as the most distinctive educational chal-
lenges. Cotton et al., in outlining these challenges and providing suggestions for
combating them in higher education, conclude that:

These tools also raise a number of challenges and concerns, particularly
in relation to academic honesty and plagiarism. ChatAPIs and GPT-3
can be used to facilitate cheating, and it can be difficult to distinguish
between human and machine-generated writing [12, p. 6].

Neumann et al. in their analysis of pre-print (grey) academic literature high-
light 5 challenges (C1–5) that ChatGPT poses for education. These are summarised
as: “C1: Unknown handling by students, C2: Heterogeneous evaluation C3: Ac-
ceptable/unacceptable use of ChatGPT C4: More time-consuming assessments C5:
Unknown potential” [31, p. 3]. By analysing from the “grey” literature the authors
identify what could be seen as more valid, live concerns at this stage of ChatGPT
use.

2.3. Ethical considerations
Ethical considerations of the use of AI generative applications are becoming in-
creasingly significant. Already, many international educational establishments and
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organisations have drawn up ethical guidelines for the use of Artificial Intelligence
in regions, countries, and organisations. The 2021 EU AI Act seeks to regulate the
use of AI across Europe. The European Trade Union Committee for Education
position paper states five “key demands of education trade unions on the impact
of ChatGPT and other generative artificial intelligence on the teaching profession”
[17]. The European Universities Association Learning and Teaching Steering Com-
mittee [18] released an initial position statement with regard to the use of ChatGPT
and similar technologies.

Our research work is informed by local, national, and international ethical and
legal developments pertaining to this field and the research team will also act as a
partner in the development of organisational, local, national, and international AI
policy. These considerations provide the initial focus domains for the research of
generative AI technology such as ChatGPT for learning which are proposed below.

3. Research design and methods
Four initial domains frame our research stage with accompanying questions: Teach-
ing, Learning, Assessment, and Evaluation.

Domain 1: Teaching Teachers across all education sectors are under increasing
time pressure. Many of the administrative and resource production tasks that
currently overburden teachers across all educational phases can be offloaded to AI
generative tools. Clark recognises the advantages that teachers can possibly benefit
from:

It is not the case of dispensing with teachers, but reducing workload,
giving them support, and raising their game. Teachers should welcome
something that takes away the administration and pain, so let us em-
brace possible solutions [9, p. 75].

Academics and teachers need as many ways to reduce the ineffective administra-
tive burdens to concentrate on the essential nature of pedagogy: helping students
learn.

Learning curation is essential to learning. With careful prompting, sophisticated
learning content and resources can be produced and curated in a fraction of the
time that they would normally have taken teachers to create. Fitzpatrick [20] has
called this the “PREP prompting method”. Intelligent prompting produces output
that can then be checked for accuracy by the expert teacher, curated through
the learning management system, and delivered in the classroom saving hours of
preparation time. Specific applications that combine text with image and video are
already aligning with ChatGPT and other generative chat tools across the major
platforms. We are seeing the real-life integration of tested e-learning theory with
regards to “multimedia presentation” [11, p. 70].
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In addition, where learning occurs is an important factor. With the prolif-
eration of personal smartphones, the mobility of learning has elevated to an un-
precedented level, allowing for continuous access to knowledge 24/7, both within
and beyond traditional educational environments. In this evolving technological
paradigm, parental expertise and guidance become paramount, especially in rela-
tion to the application of generative AI tools for educational purposes at home.

Teachers across all sectors need to be provided with effective training and ongo-
ing professional development in using this new technology efficiently and effectively.
Academic guides are beginning to be published that address the professional de-
velopment needs of educators using this technology. Atlas [2] provides a thorough
academic guide that would serve academia well in terms of initial professional de-
velopment training. In England, there has been a flourishing of evidence-informed
and research-aligned teacher professional development. Figure 1 shows Sherrington
and Goodwin’s [37] professional development “Five Ways To. . . ” series, which has
seen huge take up from the teaching profession. Training and ongoing professional
development about ChatGPT and generative technology must develop teachers’
ability to understand and use the technology in a practical, rational manner that
supports their professional practice.

Comparison & analysis  
A common form of analysis and 
schema-building is to compare, 
contrast and categorise. 
Students often benefit from 
prompts that support this kind of response.
On one hand... but on the other hand…
An advantage is... ; a disadvantage is...
In the past ... but now...
Both, however, whereas

The essence of scaffolding is 
that students are elevated to a 
level of performance and 
thinking they would struggle to 
achieve unaided. Supported 
practice extends their 
knowledge and develops new 
habits. As the teacher gradually 
withdraws their support, 
students learn to use their 

Sequence the ideas   
Presenting and organising more than one idea into a 
sequence can be challenging. These scaffolds help 
students do that. For example, ask students to describe 
a series of events, use Think Pair Share for rehearsal and 
then ask them to give their response in the specific form 
of the scaffold.

Express an opinion   
Several simple scaffolds 
can be used to support 
students to express 
opinions in formal 
manner, helping them to 
explore their ideas and 
distinguish between facts 
and opinions in general.

Step-up the vocab   
Students naturally gravitate to using words they are 
already comfortable using, avoiding newer words, 
worried they are wrong or because they’re not yet 
confident enough to use them. Use specific target 
words, write them on the board, or refer to them in a text 
and then ask students to reframe answers including 
these words.

Full Sentences  
Students often offer 
half-formed minimal 
answers. Asking 
them to reframe 
responses in 
complete sentences 
makes them practise 
a broader range of 
vocabulary, 
consolidating their 
understanding and 
building fluency with 
formal speech.
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Five Ways 
To: Scaffold 
Classroom 
Dialogue

knowledge independently. 
Teachers commonly use 
scaffolding to support students' 
written responses, but it can be 
equally effective at assisting 
student talk. Scaffolds help 
students organise their ideas 
during discussions and 
questions, eliciting more 
sophisticated responses. 

Figure 1. Five Ways to: Scaffold Classroom Dialogue.

Research focus 1: Teaching

• How can generative AI technology such as ChatGPT reduce teacher work-
load?

• How can generative AI technology such as ChatGPT improve teaching con-
tent quality and curation to ensure maximum impact for learning?

Domain 2: Learning At the heart of learning is the learner’s ability to interact
with content. This functionality is starting to appear across the major learning
platforms. The new KhanAcademy adaptive technology, Khanmigo and the initial
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release of Microsoft’s CoPilot, which introduces the intelligent tutor into everyday
software are obvious examples. Adaptation through the use of AI generative tools
and applications is likely to be at the forefront of AI for learning.

ChatGPT can engage each learner at the dialogic level that they are at, and,
with the addition of voice activation, the dialogue will be increasingly conversa-
tional and realistic. Borkowsky stresses the importance of this dialogic approach
to teaching and learning: “it’s a very effective way to engage children and focus
them on thinking and expressing themselves” [6, p. 59].

This return to a dialogic interaction with knowledge brings the learner far closer
to their personal, individualised learning cognitive processes than has been able to
be realised previously.

Generative AI technology such as ChatGPT also has the potential to deliver
learning to those who have been economically the most difficult to reach, at po-
tentially a minimal cost (a smartphone and an internet connection). Globally, the
Organisation for Economic Co-operation and Development [33] reports that: “total
public spending on education (from primary to tertiary level) averages 10.6% of
total government expenditure across OECD countries”. The implications for learn-
ing and for a drastically reduced economic investment for helping to support those
who face more severe economic disadvantages are huge.

The importance of feedback in learning is crucial for student success. Black and
Wiliam make it clear that “formative assessment can be a powerful weapon if it is
communicated in the right way” [5, p. 8]. With ChatGPT learner feedback, in the
form of formative assessment is immediate, personalised, and relevant, allowing
for the learner to immediately see areas that they can improve upon. All these
factors are hugely significant to the future of learning; promising to provide truly
individual and adaptive learning content to all students.

Research focus 2: Learning

• How can generative AI technology such as ChatGPT be used to improve
dialogic learning?

• How can access to generative and adaptive AI tools such as ChatGPT improve
personalised learning for specific groups of learners (low socioeconomic status,
special educational needs, high ability, EFL/ESL)?

• How can generative AI technology such as ChatGPT improve the quality and
personalisation of learner feedback?

Domain 3: Assessment Changing approaches to assessment is a significant
consideration in this new era of generative AI technology. Cheating and plagiarism
are at the forefront of academic concerns with the adoption and adaptation of this
new technology and they are going to remain so as the educational system develops
its policies and practices to reflect this new reality. Dehouche details the concerns of
plagiarism using the technology and in the conclusion of the opinion piece states:
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“the advent of this powerful NLP technology calls for an urgent update of our
concepts of plagiarism” [14, p. 22]. Cassidy [7] reports on the measures being taken
by Australian universities to ban ChatGPT for assessment and Roose [34] reports
on New York City public schools blocking access and Seattle schools restricting
access to ChatGPT.

Several countries are now reconsidering a return to oral or pen/paper exam-
inations to negate the possibility of plagiarised student submissions. Sankara-
narayanan [36] poses the question, “Is there a place for oral exams in today’s
fast-paced, hi-tech world?” and refers to European models of oral assessment (the
French baccalaureate and Norwegian oral assessment practices). Indeed, the Eu-
ropean model of oral assessment and, more locally, the strong Hungarian tradition
of oral examination assessment could be poised for an assessment renaissance. Ini-
tial research work will look at whether the benefits of more traditional forms of
personal examination assessment that have been an important element of the Hun-
garian education system are a model that could influence international approaches
to assessment in the new era of concerns about the use of ChatGPT and assessment.

Ultimately, there may need to be a fundamental reconfiguring of what skills are
needed to be assessed, particularly in the domain of written subject content. As
Zhai emphasises:

To meet societal demands and evolving educational objectives, educa-
tors must consider innovative assessment tasks and evaluation forms
that assess and improve these skills [39, p. 75].

Research focus 3: Assessment

• What are the issues, concerns, and possible solutions for assessment in the
era of generative AI tools and applications?

• What, specifically, can the Hungarian education assessment model provide to
international assessment research and development to influence assessment
practice and policy?

Domain 4: Evaluation The field of education has often suffered from being
unable to measure the effectiveness of a new technology or a new intervention.
Indeed, it is often the cause of both scepticism and hostility within the profession
to any new programme, strategy, or tool. These are valid concerns but they should
be addressed through applied research that gives teachers increasing confidence
about the use and effectiveness of new technological advances focused on learning
outcomes.

Can evaluation of learning become more focused on learning and are there
ways to capture learning data in the form of learning analytics that reflect this? A
systematic review of empirical studies on learning analytics dashboards proposes
a model, MULAS, with the core objective of optimizing learning. The MULAS
model aims “to guide developers, researchers, evaluators, and practitioners in their
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endeavors that aim to understand and optimize learning and environments in which
learning occurs” [29, p. 16]. This model to evaluate learning is one that may have
real benefits when it comes to evaluating learning improvement through the use of
generative AI tools and applications such as ChatGPT.

Education needs to improve its ability to collect realistic and worthwhile data
that relates to learning. That data capture may actually be more effective, es-
pecially in the initial stage of evaluating new technology, by being collected and
analyzed on a smaller scale. Clark states that:

It is far better to focus on the use of data in adaptive learning or small-
scale teaching and learning projects where relatively small amounts of
data can be put to good use [9, p. 195].

Data analysis needs to show initial trends that can be analyzed, discussed, and
shared by professionals in the education sector who will then be far more actively
involved in the process of analysis to inform future pedagogical approaches.

Research focus 4: Evaluation

• How can the use of generative AI technology such as ChatGPT for learning
be measured, disseminated, implemented, and evaluated?

This initial research overview has set out an outline of the specific pedagogic
advantages and challenges of new generative AI technology such as ChatGPT and
how these may be addressed through a research focus. The goal has to be to see if
this new technology, which is with us here and now, truly has the ability to improve
learning.

4. Results
In our theoretical exploration of the implications and effectiveness of AI generative
tools like ChatGPT in education, we sought to answer several pertinent questions
regarding their capability to transform educational practices and learning experi-
ences. Our findings propose that tools like ChatGPT can significantly alleviate
teacher workload by automating numerous administrative tasks and content cura-
tion, allowing educators more time to focus on instructional strategies and student
interactions, thus potentially enhancing the efficacy and impact of teaching content.

Additionally, the investigation provided insights into the use of ChatGPT in
enhancing dialogic learning, fostering environments where enriched and dynamic
dialogues can occur, potentially aiding in the development of a more reflective and
cooperative learning environment. By generating nuanced and diverse responses, it
can facilitate meaningful interactions between students and between students and
educators. Our scrutiny also highlighted the potential of such generative AI tech-
nology in creating more personalized and adaptable learning experiences for various
groups of learners, such as those with special educational needs, high ability, and
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EFL/ESL learners. By addressing individual learning needs and preferences, it of-
fers tailored content and feedback, which is especially crucial for ensuring equitable
access to quality education for learners from low socioeconomic backgrounds.

In response to concerns over assessment, our research suggests a critical exam-
ination of the validity and fairness of AI-mediated assessments is paramount, with
the Hungarian educational assessment model emerging as a potential influencer
in international assessment research, offering novel insights and solutions to shape
assessment practices and policies in an AI-driven educational landscape.

Furthermore, the analysis underscored the need for a structured approach to
measuring, disseminating, implementing, and evaluating the integration of AI tools
in learning environments, with emphasis on continual assessment of their efficacy,
reliability, and inclusivity. Comparing our theoretical insights with existing studies
reveals a shared acknowledgment of the transformative potential and the inherent
challenges of incorporating AI generative tools in education, and emphasizes the ur-
gency for studies to unravel the complexities of AI integration in varied educational
scenarios.

These assertions, grounded in theoretical analysis and literature, echo the neces-
sity for nuanced discussions and rigorous empirical studies to validate the proposed
benefits and to address the challenges of integrating AI tools in education, paving
the way for informed implementations and ethical practices in AI-driven educa-
tional interventions.

5. Conclusion
The exploration and theoretical analysis of newly introduced AI technologies, par-
ticularly exemplified by ChatGPT, illuminate their transformative potential in the
realm of education, whilst also bringing forth substantial challenges. The nuances of
this technological evolution have sparked varied perspectives and dialogues within
the academic and tech communities. Marcus [27] has vociferously critiqued the
swift proliferation of generative AI chat applications by tech giants since the unveil-
ing of ChatGPT in November 2022, emphasizing the urgent need for transparency
and ethical considerations in their deployment. Conversely, Gates [21] envisions a
future where AI-driven software significantly revolutionizes teaching and learning
methodologies within the next decade.

The detailed theoretical exploration conducted in this paper has aimed to
bridge the gap between optimistic projections and critical viewpoints, offering a
balanced, techno-realist perspective on the opportunities and impediments pre-
sented by ChatGPT and similar innovations. It has underlined the imperative for
the education sector to engage in informed, evidence-based discussions and strate-
gies to navigate the intricate landscape of AInlightenment effectively. Our findings,
grounded in theoretical conjectures and existing literature, serve as a precursor to
more rigorous empirical research required to validate the implications and chal-
lenges of integrating AI in diverse educational settings. The highlighted potential
benefits and challenges necessitate extensive, focused, and meticulous research en-
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deavors to foster a comprehensive and nuanced understanding of the implications
of intertwining AI with education.

In conclusion, this paper’s theoretical discourse seeks to contribute to the on-
going dialogue on AI’s role in education, emphasizing the need for empirical vali-
dations and robust academic discussions to refine the understanding of the multi-
faceted impacts of AI tools in educational environments.
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