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Abstract Generative artificial intelligence (GenAl)
models, such as ChatGPT, have rapidly gained
popularity. Despite this widespread usage, there is still a
limited understanding of how this emerging technology
impacts different stakeholders in higher education.
While extensive research exists on the general
opportunities and risks in education, there is often a lack
of specificity regarding the target audience—namely,
students, educators, and institutions—and concrete
solution strategies and recommendations are typically
absent. Our goal is to address the perspectives of
students and educators separately and offer tailored
solutions for each of these two stakeholder groups. This
study employs a mixed-method approach that integrates
a detailed online questionnaire of 188 students with a
scenario analysis to examine potential benefits and
drawbacks introduced by GenAl. The findings indicate
that students utilize the technology for tasks such as
assignment writing and exam preparation, seeing it as an
effective tool for achieving academic goals. Subsequent
the scenario analysis provided insights into possible
future scenarios, highlighting both opportunities and
challenges of integrating GenAI within higher education
for students as well as educators. The primary aim is to
offer a clear and precise understanding of the potential
implications for students and educators separately while
providing recommendations and solution strategies. The
results suggest that irresponsible and excessive use of the
technology could pose significant challenges. Therefore,
educators need to establish clear policies, reevaluate
learning objectives, enhance Al skills, update curricula,
and reconsider examination methods.
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1 Introduction

Emerging technologies have persistently transformed
traditional methods of teaching and learning, leading to
significant changes in the educational system (Garcia-
Pefalvo, 2023). Large language models (LLMs) have
been utilized to develop sophisticated chatbots,
enabling them not only to comprehend and interpret
human language input but also to generate content
(Wei et al., 2023). Recent advancements in transformer
models, the foundation for LLMs, have significantly
enhanced the capabilities of these models (ChatGPT
Generative Pre-trained Transformer & Zhavoronkov,
2022). Generative pre-trained transformer (GPT) is
such a model that can generate human-like responses
(OpenAl, 2023). Launched by OpenAl in November
2022, ChatGPT is capable of managing a wide range of
text-based queries. It achieves nearly human-level
performance in tasks such as question answering
(Krause & Stolzenburg, 2023) and has demonstrated the
ability to pass some of the most challenging exams at
Wharton Business School with grades ranging from B
to B- (Terwiesch, 2023). These examples highlight the
impressive capabilities of these new LLMs. While there
are other LLMs available, the core reasons for
ChatGPT’s success are its public accessibility, ease of
use, and exceptional versatility across numerous
applications and tasks. Although the foundational
language model continues to evolve, our focus is on the
free version of ChatGPT.

ChatGPT is both an LLM and an example of
generative Al (GenAlI). GenAl refers broadly to any Al
system that can produce new content. This can include
generating text, images, music, or other types of
content. LLMs are a specific type of GenAl that focuses
on natural language processing.

Following the media attention that ChatGPT
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received and the high number of users, higher
education institutions (HEIs) displayed varied
responses to the new AI systems. Among the top 500
universities listed in the 2022 Quacquarelli Symonds
World University Rankings, the foremost 43
universities have implemented policies to ban
ChatGPT, restricting the use of ChatGPT or any other
AT tools during exams unless explicitly permitted (Xiao
etal,, 2023). Critics argue that such measures could
further widen existing equity gaps (Bozkurt & Sharma,
2023; Warschauer etal.,, 2023). Instead of prohibiting
the technology, education should be adapted to
integrate it effectively (Meyer etal., 2023; TIili etal,
2023). While AI technologies have been widely
embraced in the industry, the higher education sector
worldwide has not kept pace with this trend (O’Dea &
O’Dea, 2023). It is essential for both educators and
students to learn how to use GenAl tools responsibly
and effectively (Krause et al., 2025; Sharma & Yadav,
2022).

The integration of GenAl in education raises
several ethical concerns for both students and
educators. These include the risk of students using it in
unethical or dishonest ways (Qadir, 2023), as well as
potential misuse for inappropriate monitoring, control,
and assessment of educators (Jahn et al., 2019). Though
ChatGPT supports conclusions with factual arguments,
it can make mistakes by overemphasizing certain events
and neglecting meta-text, leading to biased
interpretations or hallucinations (Banerjee et al., 2024;
Kocon etal, 2023). While GPT systems excel in
languages with abundant resources, like English,
providing highly accurate outputs, they still face
challenges with less represented languages (Hendy
etal, 2023). GenAl tools present both opportunities
and risks for students and educators alike. The full
extent of how this emerging technology will change
education is still unknown.

There are a few bachelor or master programs in
the field of information technology where educators are
teaching Al is part of their curriculum, e.g., in the
bachelor program AI Engineering (Krause et al., 2023).
However, students of non-IT disciplines need to profit
from GenAl as well. Therefore, interdisciplinary
approach aims to equip students across various fields
with AT literacy and skills relevant to their domains
(Thurner & Socher, 2023).

The rest of the paper is organized as follows:
Section 2 reviews the related work; Section 3 outlines
our research questions; Section 4 details the
methodology, including our survey and scenario
analysis; Section 5 discusses the main findings and
future research directions; and Section 6 summarizes
the key conclusions.

2 Related Work

Numerous LLMs, such as BERT (Devlin et al., 2019),
RoBERTa (Liu etal., 2019), LaMDA (Thoppilan et al,
2022), BART (Lewis etal., 2019), and DeepSeek (Liu
etal, 2024) have been developed in recent years.
However, it was the widespread popularity of ChatGPT
that marked a significant influence and transformation
in our daily lives. With the substantial impact of this
disruptive technology on the educational sector, it is
essential to understand the opportunities, risks, and
necessary changes that education must confront.

Most research on GenAl in education
collectively addresses opportunities and challenges for
students, educators, and other stakeholders on various
levels. However, O’Dea & O’Dea (2023) examined these
aspects at national, institutional, and personal levels
separately, while Malik etal. (2023) explored the
perspectives of students and staff individually through
interviews (15 staff members and 14 students). Students
expressed strong support for using GenAl as a learning
tool in the classroom, whereas staff members reported
feelings of anxiety and vulnerability, particularly
regarding assessment with GenAI without sufficient
training and support. Additionally, students felt they
were in an information vacuum, given the limited
GenAlI policies and unclear guidance on effectively
utilizing GenAl tools. This highlights the need for
strategies for educators and the necessity for guidance
for students.

Atlas (2023) mentions ways in which ChatGPT
can be used in higher education, e.g., for automated
essay scoring, research assistance, language translation,
helping professors in creating their syllabus, quizzes,
exams, generating reports, email and chatbot assistance,
etc. Rahman and Watanobe (2023) stated that ChatGPT
is a versatile tool that serves as an excellent assistant for
learners, supporting them in understanding complex
programming problems and generating an average
accuracy of 85.42%. In a comparative study between
ChatGPT and Google Search on search performance
and user experience, Xu etal. (2023) stated that
ChatGPT improves work efficiency, excels in answering
straightforward questions and offers a positive user
experience, but it may hinder further exploration and
might not always outperform traditional search engines.

In addition to the numerous educational
opportunities associated with ChatGPT, there has also
been research conducted on its drawbacks and
challenges. Hosseini et al. (2024) queried ChatGPT and
suggested that any section written by a natural language
processing system like ChatGPT should be checked by a
domain expert for accuracy, bias, relevance, and
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reasoning and if it contains errors or biases.
Furthermore, coauthors need to be held accountable for
its accuracy, cogency, and integrity. Mhlanga (2023a)
analysed the responsible and ethical usage of ChatGPT
in his literature review. To start with, educators must
inform students about data collection, security
measures and the limitations of Al to foster critical
thinking. Liu and Stapleton (2018) observed in their
exploratory study between two groups of students that
conventional prompts in high-stakes English tests led to
better performance, but experimental prompts in
behavioral economics fostered diverse language use and
enhanced critical thinking, highlighting the potential
trade-off between standardized testing and cognitive
skill development. Perera and Lankathilaka (2023)
suggested using ChatGPT as a supplementary tool and
not a replacement for human researchers, ensuring it is
used under the supervision of experts by reinstating
proctored, in-person assessments to reduce reliance on
ChatGPT. Cotton etal. (2023) mentioned ways of
detecting work written by ChatGPT, firstly by looking
for language irregularities or inconsistency that can
indicate chatbot authorship. Secondly, by checking for
proper citations and references, and thirdly a lack of
originality, factually inaccurate content, and error-free
grammar.

Understanding student perceptions can help
educators and policymakers develop effective strategies
for integrating GenAlI tools into education while
addressing concerns and promoting responsible use.
However, there has been limited research into students’
viewpoints regarding GenAl tools (Chan & Hu, 2023).
A recent study conducted by Ngo (2023) involved a
sample of 200 Vietnamese university students who had
previous experience utilizing ChatGPT for academic
purposes. The findings indicated that, from the
students’ perspective, the barriers to the mean value
(3.64) on using ChatGPT were slightly higher than the
mean value (3.58) of the perceived benefits. Notably,
the simplicity of using ChatGPT was highlighted as its
most significant feature. Another study focused on
students in Hong Kong, China, examining aspects such
as familiarity, willingness to engage, and both potential
benefits and challenges of using ChatGPT, alongside
strategies for effective integration into academic
activities (Chan & Hu, 2023). The study revealed that
students acknowledged the potential for personalized
learning  support, assistance in writing and
brainstorming, and capabilities in research and analysis.
However, concerns were also raised regarding issues of
accuracy, privacy, ethical considerations, and the
possible impact on personal development, career
prospects, and societal values. Interestingly, in the
study, 33.3% of participants had never used GenAl
technologies like ChatGPT, while 21.8% reported rare
usage, 29.1% used it sometimes, 9.8% often, and 6.0%

always used it. Unfortunately, the study did not clearly
define what was meant by terms such as “sometimes,”
“often,” or “always.” In the field of business education, a
study on the use of chatbots reported positive user
feedback, with students citing enhanced learning
experiences due to the chatbots’ responsiveness,
interactivity, and the confidential support they provided
(Chen etal.,, 2023). In March 2024 a survey on the
spread and acceptance of GenAl at schools and
universities in Germany was published (Schlude et al.,
2024). Some relevant aspects are not included in their
study, for example, the tasks for which students use
GenAl were asked, but the survey missed the question
of how often students use these tools. Furthermore, very
limited conclusions and recommendations have been
drawn from the survey results. Unlike previous
theoretical approaches, our method starts by identifying
how university students of different nationalities use
GenAl tools such as ChatGPT and their feelings
towards these tools in their educational experience.
Building on this, we develop possible future scenarios to
analyse positive and negative implications of GenAlI
and provide recommendations for both students and
educators.

3 Research Questions

This study explores the effects of GenAl on university
students and educators. The first research question
(RQ1) investigates potential changes in student
behavior and performance stemming from GenAl
usage. The objective is to understand the benefits and
drawbacks of using the prominent GenAl tool,
ChatGPT, from the students’ perspective before
considering its effects on educators and students in
HEIs (RQ2). We seek to explore how GenAl could
potentially  revolutionize  conventional teaching
approaches by examining its current usage in the
educational context. This study aims to contribute to
the ongoing dialogue on the integration of GenAl in
higher education and to inform educators and
policymakers about the implications for the HEIs
learning environment. With this consideration, we
formulated the following two research questions:

RQI. What are the potential benefits and
drawbacks for students using GenAl for educational
purposes?

RQ2. What potential consequences or effects
does GenAlI have on educators?

4 Methodology

To thoroughly understand the topic, we employed a



4 Stefanie Krause et al. Evolution of Learning

mixed-method approach, combining a survey for the
quantitative analysis and a scenario analysis for the
qualitative aspect. Our full methodology is illustrated in
Figure 1. During our research project, we incorporated
three feedback loops into the validation process to
ensure the quality of our concepts, methods, and
findings. Our feedback group included approximately
20 students and two university professors who attended
our pitch, intermediate, and final presentations.
Initially, we introduced the idea, motivation, and
proposed method through a pitch to establish a well-
defined research objective. The next step involved
conducting a literature review and thoughtfully crafting
survey questions designed to draw out the most
valuable insights from students. It was crucial to ask
questions that addressed both positive and negative
aspects impartially to gain a comprehensive
understanding of the impact of GenAl on higher
education. The survey data was collected through
structured questionnaires via Google Forms, ensuring
participants’ anonymity and confidentiality. The
findings from the survey analysis were subsequently
shared during the intermediate presentation, where
feedback was solicited from the same audience that
attended the initial pitch presentation.
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Figure 1 Overview of our research process. HEIs: higher
education institutions.

Subsequently, we conducted a scenario analysis,
utilizing both the survey findings and insights from our
literature review to explore potential future paths for
integrating GenAlI into higher education. The creation
of credible scenarios was based on two key dimensions
of uncertainty: the frequency and responsibility with
which students use GenAl for their education.
Responsibility pertains to the ethical use of GenAl,

where students verify critical information against
reputable sources, maintaining accountability and
academic integrity (later defined in detail). Using these
two dimensions, we developed best-case, worst-case,
and base-case scenarios. These scenarios provide insight
into possible outcomes and implications, aiding in the
understanding of the opportunities and challenges
associated with integrating GenAlI technology in higher
education. By combining survey data with scenario
forecasting, this methodology offers a comprehensive
understanding of GenAI's impact on university
students’ education, enabling the exploration of diverse
perspectives and potential trends and aiding in the
formulation of recommendations for educators.

4.1| Literature Review

We conducted a literature review on student as well as
lecturer perspectives on GenAl in higher education. We
found 15 research papers focusing on lecture strategies
and clustered and ranked the 15 top-mentioned lecturer
strategies from high to low priority according to the
number of mentions in the research papers. The top 15
lecture strategies are listed below:

(1) Integration of Al into the curriculum;

(2) Adjusting exam and assessment strategies;

(3) Policy development for AI usage;

(4) Incorporating ethics and privacy in curri-
culum;

(5) Tailoring pedagogical strategies;

(6) Teaching Al limitations;

(7) Designing project-oriented tasks;

(8) Testing the efficiency of GenAl in educa-
tional activities;

(9) Al-driven feedback and automated grading;

(10) Upskilling for Al proficiency;

(11) Evaluating GenAls role in pedagogical
practices;

(12) Integrating GenAl responsibly;

(13) Rethinking learning objectives;

(14) Automating routine tasks;

(15) Using GenAl for learning support.

Further, we collected positive as well as
negative implications of GenAl for students mentioned
in the literature. With the help of these findings, we
formulated our survey.

42| Survey Design

The questionnaire was divided into three sections. The
first section gathered general information about the
students’ backgrounds, the second explored the benefits
and drawbacks of using ChatGPT (in a mixed order),
and the final section elicited students’ expectations
from their educators in HEIs. The survey was
administered via Google Forms, chosen for its easy-to-
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use interface. The responses were then exported to an
Excel spreadsheet for further evaluation and data
visualization. The survey link was shared with students
through the university’s weekly newsletters as well as
through networking among peers and across various
platforms.

43| Survey Questions and Responses

A total of 188 students participated in the survey. The
study involved students between 17 and 38 years old
(with a mean age of 25 years). The majority of
participants were men, accounting for 61% of the total,
while women constituted 37% of the participants. Since
participants had 36 different nationalities, most
participants came from Germany and India. Additio-
nally, a significant number of participants were master’s
students, and a majority of them had backgrounds in
science, technology, engineering, and mathematics
(STEM) fields. More details on the demographics of the
survey participants are presented in Figure 2.

This study revolved around student’s
interaction with the GenAl tool ChatGPT. Hence, the
fundamental question was whether the participants
have actually used ChatGPT to provide the basis for
comprehending and interpreting their responses
effectively. Later on, we evaluated the usage frequency
in more detail. Out of the total pool of 188 participants,
the survey focused its attention solely on the subset of
172 participants who affirmed their usage of ChatGPT.
This selection allows a consistent and coherent
examination of data throughout the subsequent stages.
In contrast, the remaining 16 participants indicated a
lack of engagement with ChatGPT, leading to the
exclusion of their participation in this specific study.

By adopting this selective approach, the
research aimed to uphold the integrity and uniformity
of the data, enabling robust analysis and meaningful
interpretations.

Respondents were requested to rate most
questions on a Likert scale of 1 to 5 (5 represents the
highest approval). A Likert scale assumes distances
between each answer option are equal. It is noteworthy

that a substantial majority, accounting for 94% of the
participants, indicated a comfort level of 3 or higher for
using ChatGPT in their university education.
Impressively, 66% of the surveyed students unequivo-
cally acknowledged that they found ChatGPT to be
more helpful than alternative resources (e.g., textbooks,
professors, and online research tools). A substantial
63% of participants indicated ChatGPT as their primary
source for academic research by giving it a rating of at
least 3 out of 5. The survey also sought to evaluate the
frequency with which participants utilize ChatGPT for
their study routines. Notably, the findings showcased a
diverse pattern of usage. We can identify that most of
the participants with 42% using ChatGPT a few times
per month, indicating a periodic reliance on the tool.
While 34% of participants revealed a more frequent
pattern of usage, relying on ChatGPT several times per
week (see Figure 3). These results underscore the
versatility of ChatGPT, catering to a variety of study
habits and preferences among the participants. We can
cluster the students into two different groups: frequent
GenAl users (several times per week to daily usage) and
non-frequent users (up to a few times per month).
Interestingly, these two groups are approximately 50/50
(see green and blue colored parts in Figure 3).

Impressively, 86% of respondents believe
ChatGPT can help to prepare for assignments and
exams and rated 3 or higher, highlighting its potential
to assist in academic tasks. The impact of ChatGPT on
alleviating the workload and stress of university
students has been assessed as well. Notably, most
participants (89%) indicated that ChatGPT holds the
potential to reduce their workload, with a rating of 3 or
above, suggesting its role in stress reduction. Responses
were divided on whether ChatGPT can offer
personalized learning experiences. Out of the surveyed
students, 40% firmly supported the idea, while 42%
expressed uncertainty, responding with a ‘maybe’
regarding the potential for personalized learning.

Participants were asked to select various tasks
for which they employed ChatGPT’s assistance. The
majority opted for the following tasks:

(1) Basic research or fact-checking;

Men Women Prefer not to say

Gender

115 (61.17%) | 70 (37.23%) 3 (1.60%)
@ Germany India Other

ountry 78 (41.49%) | 56 (29.79%) 54 (28.72%)
STEM Business and Arts, h_umapmes Other

Field of study Management | and social sciences

113 (60.10%) | 41 (21.81%) 25 (13.30%) 9 (4.79%)

Bachelor Master Ph.D.

Degree

71 (37.77%) | 112 (59.57%) 5 (2.66%)

Figure 2 Overview survey participants with total numbers and percentages.
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Regularly used (daily
or almost daily)

Frequently used
(several times
per week)

Rarely used

(once or twice)

Occasionally used
(a few times per
month)

Figure 3 Frequency of how often students use ChatGPT.

(2) Generating ideas or brainstorming;

(3) Essay or assignment writing;

(4) Exam Preparation;

(5) Studying specific topics or concepts.

The next questions deal with the potential
negative impact of ChatGPT. Most of the participants
do not believe that their ability to engage in meaningful
discussions and debates with their professors and peers
has been reduced with the usage of ChatGPT since 56%
of the study participants gave a 2 or less rating, meaning
they find this not really concerning.

The effect on problem-solving skills is not a
concern according to 56% of participants, however 70%
of the participants believe it is easier to cheat or take
shortcuts in your academic work and gave it a rating of
3 or more. Many participants experienced that the
content provided by ChatGPT can be inaccurate or
misleading, and 76% rated the question with 3 or more.
Exactly half of the participants do not believe that
ChatGPT has negatively affected their critical thinking
skills, rating its impact as 2 or below.

The potential of ChatGPT to offer superior
learning  opportunities compared to traditional
classroom settings are met with a clear “no” by 49% of
respondents, who stated that it is not a better
alternative. The majority (71%) of participants firmly
expressed that human educators are irreplaceable,
dismissing the idea that ChatGPT could take their role
in the future. Regarding the use of ChatGPT in exams
and assignments, the participants had different views.
Fifty-seven percent of students advocate for its
inclusion, supporting the notion that it should be
permitted for these purposes. When asked about the
responsibility of instructors to educate students about
ChatGPT’s functionalities, 67% of respondents strongly
agreed or agreed that learning how to use the tool
responsibly should be taught by instructors. Many
respondents emphasized that ChatGPT should be used
primarily for brainstorming and idea generation, with a
cautionary note that fact-checking is crucial for the
content it generates.

4.4| Analysis of the Survey Results

All survey results based on a 5-point Likert scale are
summarized in Figure 4. In contradiction to the
findings of Ngo (2023), we found that the mean value
(2.81) of the negative aspects are not as important to
students compared to the mean value (3.45) of the
positive aspects and the mean value (3.49) of the general
aspects. Therefore, in our study, the positive aspects
outweigh the negative aspects, while the mean value
(3.64) of barriers in Ngo (2023) on using ChatGPT are
slightly higher than the mean value (3.58) on benefits of
using it.

Our survey on students’ user experience of
ChatGPT revealed several key insights. Most
participants rated ChatGPT’s comfort highly (94%) and
found it more helpful than other resources (66%), with
many considering it their primary source (63%). In our
study, 89% of the students believed it could reduce their
workload; this aligns with the results of Schlude et al.
(2024), where 62% of their surveyed students mention
time-saving using GenAl. However, the study of
Schlude et al. (2024) revealed that 58% of the students
do not critically reflect on the accuracy of GenAl
responses, which is very similar to our study results.
The majority of students are not worried that utilizing
GenAI diminishes their participation in meaningful
discussions or decreases their critical thinking skills.
However, 70% of the students expressed concern that it
facilitated cheating. Despite this, 86% of the students
are willing to incorporate ChatGPT into their exams or
coursework. When it comes to the responsible
utilization of these tools, 67% of the students highly
regard their instructors’ efforts. On another note, the
research conducted by Schlude et al. (2024) reveals that
41% of the students surveyed report a lack of guidelines
from their HEIs regarding GenAlI use, with 57% of
them desiring such guidelines.

As shown in Figure 5, frequent and non-
frequent users were analysed separately to compare
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these two user groups. We defined frequent users as
those who utilize GenAl several times per week to daily,
and non-frequent users as those who utilize GenAI up
to a few times per month. These two groups are
approximately 50/50 based on our survey results (see
Figure 3). We found that these two user groups have
different perceptions of positive and general aspects of
GenAlL The mean values of all positive effects included
in our study, namely help in preparing for assignments
and exams, reduction of workload and stress and
effectiveness in helping achieve academic goals, are
significantly higher for frequent users. Interestingly, the
negative aspects of GenAl are viewed rather similarly.

4.5| Scenario Analysis

Scenario analysis is a technique used to assess the
potential outcomes of different situations or events,
allowing individuals or organizations to make informed
decisions based on a range of possibilities (Kosow &
Gafiner, 2008). It involves creating various scenarios

that represent different future states or conditions, each
with its own set of assumptions and implications (De
Jouvenel, 2000). The goal is to understand the potential
risks, opportunities, and impacts associated with each
scenario and provide recommendations on how
educators and students can prepare for the changing
educational environment.

There are various types of scenario analysis,
such as single-point scenarios, best-case, worst-case,
base-case scenarios, trend analysis, exploratory
scenarios, black swan scenarios, and red-flag scenarios
(Kosow & Gafiner, 2008). For our research, we chose
the best-case, worst-case, and base-case scenarios to
gain a well-rounded understanding of the potential
outcomes, making us better equipped to improve our
decision-making processes.

The best-case scenario is a strategic analysis
that focuses on optimistic assumptions and presents a
future outcome that represents the most favorable
conditions for a particular situation. It envisions a set of
circumstances where everything goes exceptionally well,

Number of participants with rating
Topic 1 2 3 4 5 Mean Mean od
category

— [Comfortable use 4 8 54 [ 55 [ 51 3.82 0.99
g Importance that educators teach how to use ChatGPT responsibly | | 14 | 14 | 29 [ 37 77 3.87 3.49 1.29
O |Primary source for researching academic topics - 31 | 32 D 62 = 36 11 2.79 1.16
o |Help preparing for assignments and exams 4 19 R 57 58 . 34 3.58 1.00
% Reduction of workload and stress 7 }2 _ 53 * 58 42 3.67 3.45 1.05
A |Effectiveness in helping achieve academic goals 14 | 34 = 60 - 47 17 3.11 1.09

Unsatisfied with responses 1 - 58| 65 || 39 4 2.92 0.82
2 |Reduced ability to engage in meaningful discussions P o4 L B2 [ 51 . 20 4 223 1.14
§o Easier to cheat or take shortcuts 17 | 35 C 49 | 42 || |28 3.17 2.81 1121
Z. |Inaccurate or misleading content 10 | 31 7 = INE 3.17 0.99

Decreased of critical thinking skills . 31 b 54 . 43 . 34 9 2.63 1.14

Figure4 Survey results clustered in general topics, positive and negative aspects. We used a 5-point Likert scale with 5
representing the highest possible approval. The total number of participants rating and mean are presented, as well as the total
general, positive and negative mean value on the right and the standard deviation (sd).

Frequent users Non-frequent users

Topic Mean sd Mean sd Difference mean
= Comfortable use 4.30 0.74 3.37 1.01 0.93
% Importance that educators teach how to use ChatGPT responsibly [ 4.04 1.20 3.67 1.39 0.36
O [Primary source for researching academic topics 323 1.09 2.38 1.09 0.85
© |Help preparing for assignments and exams 3.96 0.95 321 0.93 0.75
% Reduction of workload and stress 3.98 0.88 3.39 1.15 0.58
2 | Effectiveness in helping achieve academic goals 3.54 1.01 2.71 1.03 0.83
Unsatisfied with responses 2.98 0.87 2.85 0.81 0.12
.g Reduced ability to engage in meaningful discussions 235 1.13 2.09 1.16 0.26
S, | Easier to cheat or take shortcuts 335 1.15 297 1.27 0.38
’2 Inaccurate or misleading content 3.17 1.00 3.03 0.99 0.13
Decreased of critical thinking skills 2.80 NS 2.44 1.14 0.36

Figure 5 Results of frequent and non-frequent users. Mean values and sd of survey results clustered in general topics, positive
and negative aspects for frequent and non-frequent GenAlI users, as well as the difference between mean values of frequent vs.

non-frequent users.
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and all factors align to yield the best possible results.
This scenario is often used to identify potential
opportunities and rewards that can be achieved under
ideal circumstances. However, it’s essential to recognize
that the best-case scenario may not always be the most
realistic outcome and should be balanced with more
cautious analyses.

Conversely, the worst-case scenario is a
strategic analysis that concentrates on pessimistic
assumptions and illustrates a future outcome
characterized by adverse conditions and significant
challenges. It envisions a set of circumstances where
things go terribly wrong, and the situation reaches its
most unfavorable state. The purpose of the worst-case
scenario is to identify potential risks, threats, and
vulnerabilities that could arise under such conditions,
allowing organizations to develop contingency plans
and risk mitigation strategies. Like the best-case
scenario, the worst-case scenario should also be
balanced with more likely outcomes to provide a
comprehensive perspective.

The base-case scenario is a strategic analysis
that represents a more realistic and probable future
outcome. It is based on moderate assumptions and does
not assume exceptionally favorable or adverse
conditions. Instead, it portrays a future where various
factors are expected to develop in line with historical
trends, current market conditions, and reasonable
projections. The base-case scenario serves as a starting

point for further analysis and decision-making, as it
offers a more practical assessment of what is likely to
happen without extreme deviations. It helps
organizations establish baseline expectations and
evaluate other scenarios against this standard to
understand potential risks and opportunities.

Our scenarios are the outcome of a systematic
and iterative approach that included literature-based
insights, survey analysis via students’ participation, and
rigorous evaluation. This strategy made sure that the
scenarios covered a wide range of probable outcomes
and promoted a thorough grasp of the likely future
dynamics in the field of GenAl-enhanced education.

The tree diagram in Figure 6 shows four
different implications of GenAl on students and HEIs
depending on the two key uncertainties: the frequency
of usage and the level of responsibility of students. The
tree ends at different future conditions depending on
the path and thereby serves as a comprehensive visual
representation for the four different scenarios that we
found. We utilized four different categories that
examine the effects of excessive and low usage together
with responsible and irresponsible behavior. We
characterize low usage as students employing GenAl
tools rarely, typically once or twice a month, whereas
excessive usage implies daily or near-daily utilization of
a GenAI tool.

We characterize highly responsible behavior of
students as:

Usage of GenAl

e

. Excessive usage

e .

Low usage

.\
o

.,

' Highly responsible

' Low responsible

' Highly responsible

' Low responsible

Student’s
perspective

+ Instant feedback

+ Personalised learning
+ 24/7 learning aid

— Cybersecurity issues
— Overreliance

— Equity in access

+ Less workload, stress

— Increased
overreliance

— Less critical thinking,
problem-solving skills

— Academic dishonesty

+ Maintain academic
integrity

+ Brainstorming and
idea generation

— Not understanding
the great potential

+ Foundational learning

— Academic dishonesty

— Incomplete academic
development

— Potential missed
opportunities

+ Generate new

+ Generate new

E material material

g + Less workload — Increase in

£ —  Adjustment of plagiarism and

o materials necessary cheating

8 — Rethinking of ~ More effort to

§ learning goals and distinguish between

= exams GenAl and student’s
work

+ Reduced ethical
concerns

+ Balances critical
thinking skills

— Widened gap among
students who use it
and those who do not

— Encourage to leverage
Al tools as aids

+ Increased human
interaction

— Educate responsible
and balanced usage

— Possible plagiarism
and cheating

Figure 6 Tree diagram showing advantages (+) and challenges (—) of GenAlI tools.
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 Awareness of limitations;

o Trusting human educators over GenAl;

o Maintaining academic integrity, ethical
behavior.

Conversely, we define low responsible or
irresponsible as:

» Lack of awareness of limitations;

« Substituting human lecturers, overreliance;

o Academic dishonesty and unethical practices
such as plagiarism and cheating.

After our literature review and survey analysis,
it becomes clear that the confluence of usage frequency
and responsible behavior have significant effects on the
possible future scenarios. The importance of
responsible GenAl usage is emphasized, for example, by
Cooper (2023), who stated the important role of
educators in fostering responsible use of ChatGPT.
Also, studies by Boxleitner (2023), Chauncey &
McKenna (2023), and Mhlanga (2023a) focus on
responsible and ethical usage of AI Chatbots in
education. The impact of the usage frequency of
ChatGPT is studied in (Fakhri etal., 2024) which
suggesting that frequent use of ChatGPT in higher
education diminishes the positive impact on student
attitudes, satisfaction, and competence. However, the
research examining the relationship between the
frequency of AI use and student perceptions of Al is
inconclusive. In Yildiz Durak (2023)’s study of
university students in Turkey no correlation between
chatbot usage frequency and visual design self-efficacy,
course satisfaction, chatbot usage satisfaction, and
learner autonomy was found. The finding shows that
frequency of use alone is not a meaningful factor. In
contrast, Bailey et al. (2021) found that the amount of
time spent using a chatbot in a second language writing
was positively associated with students’ confidence in
using the target language and perception of task value.
In conclusion we cannot say in general that the usage
frequency alone is a sufficient criterion, but we have to
consider it combined with the responsibility with which

students use GenAl tools.

However, there could be more factors (like
government regulations, changes in institutional
policies or technological development of GenAlI tools)
that influence future scenarios and these political and
technological developments are difficult to predict. We
rather want to focus on a micro level (van Notten et al.,
2003) and consider the most important factors.
Therefore, below we describe four scenarios, each of
which presents another perspective on how students
might utilize this technology and we explore the
corresponding adjustments that educators and
professors may need to make in order to effectively
integrate GenAl into their instructional strategies. An
overview of our scenarios is presented in Figure 7.

4.5.1 Scenario 1: Transformation

In this scenario, students use GenAl extensively but
very responsibly, leading to a range of positive
outcomes. Students will have access to personalized
learning experiences with Al tutors capable of adapting
to individual learning styles, providing instant feedback,
and generating tailored educational materials (Sharma
& Yadav, 2022). It also serves as a powerful language
learning aid, offering translation services and
grammar/vocabulary explanations (Loos etal., 2023).
With its 24/7 availability, students have access to
assistance whenever they need it, even outside of
regular school hours (Islam & Islam, 2023). This
revolution in education increases accessibility,
especially for remote or underserved communities, as
internet connectivity becomes more ubiquitous. GenAl,
alongside traditional teaching, would play a pivotal role
in transforming education (Gill et al., 2024). However,
this scenario also raises concerns about the potential for
over-reliance on technology (Nah etal., 2023; Sok &
Heng, 2023), issues of equity in access (Bozkurt &
Sharma, 2023), and the need for robust cybersecurity
measures (Wu etal., 2023) to protect sensitive student

Extreme usage

4

‘ Worst
Survival
Low
responsible
Indifferent

4

{ Best
Transformation
Highly
responsible
Conversation
{ Base

Low usage

Figure 7 Overview of possible scenarios. The bast-case, worst-case, and base scenario are highlighted in green.
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data. Additionally, the role of human educators shifts
towards being facilitators and mentors, focusing on
higher-order thinking skills (Iskender, 2023), social and
emotional learning, and the integration of technology
into the curriculum. Lecturers can generate new
material (Atlas, 2023) or use GenAl for learning
assessment (Cotton et al., 2023; Gilson et al., 2023) or to
provide immediate feedback (Moore etal., 2022) and
thereby reduce workload (Sok & Heng, 2023), but
adjustments of their material and exams become
necessary. Rethinking learning goals and how to
measure these in an exam is of great importance,
especially since our survey revealed that over half of the
students want to be able to use ChatGPT even in exams.
Upskilling competencies can become necessary for
educators (TIili et al., 2023). We describe the best-case
scenario, representing a future where technology
fundamentally reshapes the educational landscape,
offering immense potential for accessible, personalized,
and globally connected learning experiences. However,
for this scenario HEIs need to make adjustments such
as focusing on higher-order thinking skills, social and
emotional learning, the integration of technology into
the curriculum, upskilling lecturers, and adjusting
examination strategies.

4.5.2 Scenario 2: Conversation

In this second scenario, students judiciously
incorporate GenAl into their educational experiences,
striking a harmonious balance between Al-assisted
learning and traditional pedagogical methods (Opera
etal., 2023). Students use the new technology up to a
few times per week, which is currently most realistic.
According to the usage frequency in our survey, 46% of
students use GenAl tool like ChatGPT mostly
occasionally (a few times per week), and 37% use them
frequently (several times per week). GenAl acts as a
supplementary tool, offering valuable support for tasks
such as concept clarification and idea generation.
Students exercise a high degree of responsibility,
ensuring that the technology is utilized ethically and in
adherence to academic integrity standards (Cotton
etal, 2023). They engage with GenAl in a manner that
complements their existing learning strategies,
leveraging its capabilities to enhance productivity and
understanding. Human educators remain pivotal in
education, offering guidance, mentorship, and critical
thinking opportunities. They could utilize GenAI to
augment lessons, provide tailored explanations, create
practice exercises, and implement personalized learning
strategies (Mhlanga, 2023b). This collaborative
approach enhances the overall educational experience.
This scenario emphasizes the importance of responsible
technology integration and encourages students to

leverage Al tools as aids rather than replacements for
human-driven education. Lecturers should, however,
encourage students to get to know the advantages of the
Al tools so that no gap arises between students who use
the technology and students who do not take advantage
of the possibilities (Bozkurt & Sharma, 2023). This is
the base-case scenario, underscoring the value of a
balanced approach, where both AI and human
educators work in tandem to foster holistic and
enriched learning experiences. We believe this scenario
is the most realistic, considering the survey result that
83% of the participating students currently use GenAI
tools like ChatGPT a few times a month or week. Since
students use GenAl responsibly, this scenario is
assumed to be the base scenario. In this scenario,
educators should integrate GenAl tools into their
lectures to provide students with use cases of these
tools. They could implement feedback mechanisms for
students to provide input on their experiences with
GenAlI tools, allowing for continuous improvement.
They need to ensure that Al-powered resources and
materials are accessible and promote digital literacy
among students. Furthermore, educators need to
regularly evaluate the impact and effectiveness of
GenAl tools in achieving educational goals and be
prepared to adapt and evolve strategies as GenAl
technologies continue to develop and the usage
behavior of students could change.

4.5.3 Scenario 3: Survival

In this scenario, students depend extensively on GenAl
without exercising appropriate due diligence or
responsibility in its utilization. The accessibility and
ease of interaction with the AI system leads to over-
reliance on its capabilities for various academic tasks
(Nah et al., 2023; Sok & Heng, 2023). Instead of actively
engaging with course materials or seeking guidance
from lecturers, students primarily rely on GenAl as
their main source for assignments, research papers, and
similar tasks. Additionally, critical thinking and
problem-solving skills may erode over time, as students
become accustomed to instant answers and automated
assistance reducing workload and stress (Limna etal,
2023). Plagiarism becomes a prevalent issue, as students
may submit content generated by GenAl tools without
proper attribution or original thought (Karthikeyan,
2023). This scenario raises concerns about the erosion
of academic integrity, with educational institutions
grappling to detect and address instances of
irresponsible GenAl use (Yu, 2023). Furthermore, it
highlights the potential for missed learning opportuni-
ties and diminished engagement in collaborative,
interactive learning environments (Tlili etal.,, 2023).
Educators and institutions are prompted to implement
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stringent policies (Nah etal, 2023), educational
campaigns, and technological safeguards to mitigate the
negative consequences of this unbridled dependence on
GenAl The responsible use of GenAl needs to be
incorporated into the curriculum to guide students on
how to use the technology in an appropriate manner.
Educators need to teach the limitations of GenAl and
punish academic dishonesty and unethical practices.
This scenario presents the worst-case scenario, serving
as a cautionary tale and emphasizing the need for
balanced, responsible use of GenAl tools in education
to preserve the integrity and effectiveness of the
learning experience.

4.5.4 Scenario 4: Indifferent

In this scenario, despite the availability of GenAl as a
valuable educational resource, students opt to use it
sparingly and, when in use, in an inappropriate manner.
Rather than leveraging the tool for its intended purpose
of assisting in the learning process, it is predominantly
utilized for shortcuts, such as committing plagiarism or
seeking immediate answers without genuine
comprehension (Lo, 2023). This minimal engagement
with GenAl leads to missed opportunities. It becomes
necessary for educators to teach how to use the
technology appropriately. Furthermore, irresponsible
use may lead to issues of academic integrity and
dishonesty, as students may resort to unethical practices
in their educational pursuits (Karthikeyan, 2023). This
scenario thus highlights the importance of promoting
responsible and meaningful engagement with GenAI in
the curriculum, emphasizing its true value as an
educational tool rather than abandoning it. Educators
need to teach the limitations of GenAl, punish
academic dishonesty, and promote the advantages of
responsibility by showcasing positive examples in class.
However, we will not focus on this scenario in more
detail as it is not one of the three best-case, worst-case
or base scenarios.

4.6 Results of the Scenario Analysis

As we investigate all scenarios, it becomes evident that
there are some underlying positive and negative
implications. Academic dishonesty and students” over-
reliance on GenAl along with the need for educators to
put in more effort to distinguish between AI and
students’ work, while also having the advantage of easy
generation of new materials, are examples of elements
that cut across multiple scenarios, influencing academic
outcomes and interactions. The major positive
implications include tailored education, instant
feedback capability and 24/7 assistance resulting in an
improved learning journey for the students. On the

other hand, irresponsible use of technology would
challenge academic integrity, leading to unethical
practices like plagiarism and cheating. For HEISs,
educating the right practices becomes vital going
forward on this path of awareness to a responsible usage
of technology among students. It is equally important to
stress the fact that regular physical interaction between
the students and educators is necessary to maintain
social and emotional learning. Incorporating GenAl
tools into the traditional classroom concept is highly
recommended as it brings many advantages.

However, the behavior of students should be
monitored as it might change over time. At the
moment, students use GenAl rather moderately, and we
believe we are currently in the scenario Conversation.
This might change over time to a more extreme usage.
In that case, HEIs have to prepare for the scenarios
Transformation or Survival depending on how
responsibly students use GenAl tools.

There are important common themes across all
scenarios. Independently of the specific scenarios, we
provide recommendations for educators and students
in HEIs.

Recommendations for educators:

o Integrate GenAl in classes, especially teaching
students responsible GenAl usage;

« Inform about limitations of GenAl;

o Rethink learning goals and materials;

« Renew exams in cases where GenAl usage is
possible and decide whether it is permitted and, if not,
how to make sure there is no cheating.

Recommendations for students:

o Use GenAl responsibly, including awareness
of GenAl limitations; trust human educators over
GenAl, maintaining academic integrity and ethical
behavior;

« Do not overlie on GenAl;

« Foster critical thinking;

« Use GenAl for personalized learning.

5 Discussion and Future Research

The investigation of two dimensions of students’
behavior, GenAlI usage frequency and responsible
behavior, offers a thorough exploration of the positive
and negative effects of GenAl in HEIs. This study
showcases the benefits students perceive, such as better
support with assignments, enriched learning experien-
ces, and reduced stress. Our results underscore the
critical need for instructors to guide students, which
aligns with the criticisms highlighted in Schlude et al.
(2024) concerning the lack of guidelines from HEIs.
Additionally, our findings corroborate the observations
in Schlude etal. (2024) regarding the reduction of
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workload when using GenAl and the inadequate critical
reflection on the accuracy of GenAl responses by
students. However, our study diverges from the results
in Ngo (2023), as we observed that the positive aspects
of GenAlI usage outweigh the negative. In our research,
we analyzed two distinct user groups: frequent and
non-frequent GenAl users. We discovered that these
groups have differing perceptions of the positive and
general aspects of GenAl, with frequent users exhibiting
a more positive attitude. This novel classification of user
types based on usage frequency offers intriguing
insights into the varied experiences and perceptions of
GenAL

However, we must recognize certain
limitations. The sample size and demographics of the
survey participants were limited, making it difficult to
generalize the results. Furthermore, the study only
considers students’ perspectives, omitting educators’
viewpoints in the survey. Our major findings for our
student survey are summarized below:

« High usage of GenAl for academic tasks: A
majority of students use GenAl tools for tasks like
assignment  writing, exam  preparation, and
brainstorming, indicating its integration into academic
routines and perceived usefulness for achieving
academic goals.

« Concerns about academic integrity: Over
70% of students believe that GenAl tools increase the
ease of academic dishonesty, such as cheating or
plagiarism, highlighting a need for ethical guidance and
stricter usage policies.

o Students wish to be taught about
responsible GenAlI usage: Nearly half of the
respondents agree that instructors should teach
students responsible GenAlI usage, emphasizing an
educational gap that HEIs need to address.

The paper further outlines best-case, worst-
case, and base-case scenarios for GenAIs impact on
higher education, recommending that HEIs prepare for
responsible GenAl integration by revising curricula,
upskilling educators, and adjusting examination
formats to accommodate GenAl tools. However, this
research paper only takes two dimensions of GenAl use
in education into account, therefore, future studies
could include more criteria like technological
development or institutional policy changes.

All  participants in education, including
students, educators, and policy makers, should not fear
GenAl but rather view it as a tool that can assist with
specific tasks while recognizing that it is not infallible
and cannot be entirely relied upon. When GenAlI is
used responsibly, it holds the potential to produce high-
quality output efficiently. However, it also poses threats
to academic integrity, the risk of technology
overreliance, and the possibility of inaccurate responses.
Training courses for educators are crucial to support

them and address any gaps in knowledge and concerns
they may have.

Understanding GenAl’s influence on education
may require an extended period, and longitudinal
studies could illuminate the long-term effects of
integrating this technology into educational settings.
This line of research might reveal the implications of
over-reliance on Al, the effects of spreading
misinformation and biases, the psychological aspects of
human-AI interactions, and the formation of ethical
guidelines. These discussions and future studies have
the potential to direct responsible GenAl integration,
influence policy decisions, and ensure a balanced,
empowered, and ethically sound relationship with
GenAl technologies.

In conclusion, while the research paper
provides valuable insights, further investigation is
necessary. By overcoming its limitations through
broader and more inclusive studies, incorporating more
detailed perspectives of educators, and exploring the
long-term effects, researchers can develop a more
comprehensive understanding of how to effectively
utilize GenAl to enhance education for students.

6 Conclusions

In conclusion, this research paper examined the impact
of GenAlI on students and educators in HEIs through an
extensive survey and scenario analysis. The findings
highlight the varied experiences and perspectives of
students using GenAl as an educational tool. The
relationship between usage frequency and responsible
behavior significantly affects the outcomes of
integrating GenAl into education. Using GenAl
thoughtfully can enhance its benefits while minimizing
potential drawbacks. The research emphasizes the need
for a balanced approach when utilizing GenAI. While
GenAl can improve learning experiences and ease
workloads, it is crucial to address concerns related to
content reliability, overreliance, and academic
dishonesty. Instructors are vital in teaching responsible
usage, and many students recognize the importance of
this guidance. However, educators must adapt their
materials, rethink curricula and learning goals, and
revise exams. Moreover, educators must enhance their
efforts to detect academic dishonesty and plagiarism,
establish strict policies, and address ethical concerns,
especially when students use GenAl irresponsibly. As
GenAI technology continues to develop, further
research and adaptive educational strategies are
essential to maximize its benefits while mitigating
potential challenges. By understanding and addressing
these issues, we can effectively leverage GenAl to enrich
students’ learning experiences.
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