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ABSTRACT

Since its launch just over two years ago, the conversational chatbot
ChatGPT developed by OpenAl has become integrated into the
studies of students within the Swedish educational system. This
paper investigates both teachers’ perspectives and attitudes toward
students using ChatGPT and the students’ view of their perceived
learning. Insights were gathered through questionnaires (for both
students and teachers) and a learning session for students, revealing
concerns and enthusiasm regarding ChatGPT’s integration. Teach-
ers express a lack of understanding on incorporating ChatGPT into
education and perceive a lack of support from school leadership
and the Swedish National Agency for Education. Identified scenar-
ios suggest ChatGPT’s potential for understanding concepts, but
resistance toward its use in examinations. The students have a sta-
tistically significant enhancement in confidence and understanding
of magnetism concepts after engaging with ChatGPT. This research
contributes to ongoing discussions about integrating Al tools in
education, emphasizing benefits and addressing ethical concerns
and learning outcomes.

CCS CONCEPTS

« Human-centered computing — Empirical studies in in-
teraction design; Interaction design theory, concepts and
paradigms.

KEYWORDS

Education, Sweden, Upper Secondary School, Higher education,
Generative Artificial Intelligence, ChatGPT, Perceived Learning

ACM Reference Format:

Ulrik Soderstrom, Elsa Hedstrom, Karl Lambertsson, and Thomas Mejtoft.
2024. ChatGPT in education: Teachers’ and Students’ views. In European
Conference on Cognitive Ergonomics (ECCE 2024), October 08-11, 2024, Paris,
France. ACM, New York, NY, USA, 10 pages. https://doi.org/10.1145/3673805.
3673828

This work is licensed under a Creative Commons Attribution International
4.0 License.

ECCE 2024, October 08—11, 2024, Paris, France
© 2024 Copyright held by the owner/author(s).
ACM ISBN 979-8-4007-1824-3/24/10
https://doi.org/10.1145/3673805.3673828

Elsa Hedstré6m
Digital Media Lab, Umea University
Umed, Sweden
elhe0177 @student.umu.se

Thomas Mejtoft
Digital Media Lab, Umea University
Umed, Sweden
thomas.mejtoft@umu.se

1 INTRODUCTION

Artificial Intelligence (AI) has emerged as a transformative force
in various domains, and its integration into education has become
a subject of noteworthy debate [24]. As technologies advance, the
impact of Al on learning experiences becomes increasingly pro-
nounced. In recent times many Al resources have been developed.
As more open Al platforms emerge, they are capable of delivering
text in reply to users’ questions, claims, and information requests
[25]. Such tools offer students a wide range of self-learning possibil-
ities for preparing homework, text translation, coding, or learning a
new language [24], [7]. Al and its resources are useful tools for edu-
cation and learning, but they are not an alternative to the teacher’s
role or their ability to support students in a specific learning process
[7].

The development of artificial intelligence (AI) and generative Al
has accelerated in recent years, and a variety of disciplinary prac-
tices, such as healthcare [38] and education, have taken advantage
of this technology. ChatGPT, a powerful language model from Ope-
nAlI [29], reached 1 million users in just five days. ChatGPT uses
natural language processing to generate human-like responses to
user text input. The strength of ChatGPT lies in its ability to gener-
ate coherent, systematic, and informative responses [39]. ChatGPT
also has limitations, including the potential to generate answers
with incorrect information [29].

With the use of ChatGPT, unlike traditional teaching methods,
students may receive continuous interactive learning support at
all times outside of regular classroom hours [24]. The interactive
element that ChatGPT provides could enhance the learning expe-
rience by catering to individual student queries, offering a more
personalized and adaptive approach to education. There has been
much discussion on the potential of ChatGPT to transform edu-
cation and work procedures in schools [5, 14, 34]. For instance,
ChatGPT can act as a virtual tutor, answer students’ questions and
provide personalised learning experiences [27]. On the other hand,
ChatGPT does not only influence education positively, it also in-
troduces new challenges and threats for teachers and students. It
can be used to complete written assignments and examinations
on behalf of students, leading to concerns about Al-assisted cheat-
ing and plagiarism [11]. One recommendation to reduce malicious
use of ChatGPT is to make students aware of academic integrity
policies and help them understand the consequences of academic
misconduct; use chatbots ethically and hold the students personally
accountable.
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Even though a lot of research abut using Al in different fields has
been conducted, firm conclusions about how Al, and more precisely,
how ChatGPT affects students’ learning in education cannot be
drawn.

1.1 Objective

This paper aims to investigate the impact that ChatGPT has on per-
ceived learning in higher education, as well as to identify Swedish
teachers’ attitudes towards how students can use ChatGPT in up-
per secondary education, including situations when utilization is
inappropriate. By pinpointing the impact on perceived learning
and understanding teachers’ attitudes and preparedness, the study
aims to provide insights into the effect ChatGPT has in both higher
and secondary education settings.

2 THEORY

In this section the theoretical basis will be presented. The focus
will be on Al generative Al, and Learning, with each contributing
distinct perspectives to the understanding of perceived learning
through the use of generative AL

2.1 Artificial Intelligence (AI) and Generative Al

Al as a concept can be explained more broadly as a system that
imitates cognitive functions, such as learning, speech and problem-
solving, usually similar to human-like characteristics [32]. In greater
detail, AT empowers systems to solve specific problems or achieve
a specific goal through flexible adaption, achieved through compre-
hension received from processing external data [20].

Generative modelling is an Al technique that generates synthetic
artefacts by processing data sets, learning their patterns and dis-
tribution, and based on that creating realistic facsimiles [3, 16]. In
other words, generative models are methods or techniques that
can transform data into a code or subset of codes from which new
data can be reconstructed [18]. Consequently, generative Al uses
generative modelling and advances in deep learning. It is a subset
of Al that generates diverse content by utilising existing content,
such as text, graphics, audio, and video [3, 16].

2.2 Generative Pre-trained Transformer and
ChatGPT

There exist several forms of Generative Al, one common technique
is Generative Pre-trained Transformer (GPT) which is a type of
language model [6]. It has its roots in natural language processing
(NLP), which is an area of Al focused on enabling machines to un-
derstand and generate human language [12, 13, 17, 26]. This is done
by training the model on a large data set of text, it is therefore able
to generate new text that is similar to the text it was trained on. This
technique is often used in chatbots, which are computer programs
that are designed to hold text- or voice-based conversations with
humans [6]. ChatGPT is based on this technique and is trained on
a large corpus of text data, including books, articles and websites
[1]. As mentioned in the introduction, ChatGPT is developed by
the company OpenAl which has made conversions with language
models more enjoyable, human-like and realistic. Examples of ac-
tivities ChatGPT can be used for are asking questions, asking for
advice, requesting explanations or just chatting [35].
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Even though ChatGPT can be seen as a powerful Al tool there
exist limitations and challenges that need to be addressed. Here are
some existing problems regarding ChatGPT-3.5:

e Sensitivity to input variations - ChatGPT is sensitive to
tweaks to the input phrasing or attempting the same prompt
multiple times [29].

o Inappropriate Responses - The model does not always refuse
inappropriate requests. Sometimes it responds to harmful
instructions or exhibits biased behaviour [29].

e Incorrect information - Answers that initially sound plau-
sible can be factually inaccurate or nonsensical. There are
multiple reasons for this, for example, the dataset that the
model is trained on may be incorrect [29]. The information
can also be outdated since ChatGPT-3.5 is trained on data
through September 2021 [2].

e Biases - The model can reproduce or amplify biases present
in the training data in the answers that it generates [6].

2.3 Learning

Learning is a human made hypothetical construct: it cannot be
directly observed, but only be determined by observable behav-
ior [15]. Psychologists define learning as “a relatively permanent
change in behavior due to past experienc” or as “the process by
which relatively permanent changes occur in behavioral potential
as a result of experience” [15].

Another way to define learning is done by Bacon [4] and he
explains it as follows:

“The term learning here to mean the gains in the
knowledge or skills that a student possesses. Learning
reflects a change over time, not a state at a particular
moment in time. The term perceived learning refers
to a student’s self-report of knowledge gain, gener-
ally based on some reflection and introspection. The
term actual learning distinguishes real learning from
perceived learning. Actual learning reflects a change
in knowledge identified by a rigorous measurement
of learning”.

2.4 Vygotskys zone of proximal development

The zone of proximal development (ZPD) represents the gap be-
tween what a learner has already mastered (their current level of
development) and what they can achieve with educational support
(their potential development). This zone is evident in a child’s devel-
opment during collaborative activities with an adult, but not when
the child is working alone. Lev Vygotsky introduced the concept to
address two issues in developmental and educational psychology:
assessing children’s intellectual abilities accurately and evaluating
the effectiveness of instructional methods ([36]). He further defines
the ZPD as "the distance between the actual developmental level
as determined by independent problem solving and the level of po-
tential development as determined through problem solving under
adult guidance or in collaboration with more capable peers".
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2.5 Utilisation of ChatGPT in teaching and
learning

In the realm of education, Generative Al such as ChatGPT can be
a useful tool. One example of how it can be used is that it can
provide personalised tutoring and feedback to students based on
their needs and level of understanding. According to Baidoo-Anu
and Owusu Ansah [5], a study carried out by Wang et al. in 2020,
had positive results on providing personalised math tutoring to
students using a chatbot based on a generative Al model. Results
from a study carried out by [37] in 2020 show that a chatbot based
on a generative model could provide personalised math tutoring to
students. The study claimed improved learning outcomes through
explanations tailored to students’ misconceptions. Other examples
of situations and scenarios where ChatGPT can be effectively em-
ployed and used by students are mentioned in a study by Lo [23]
in 2023. Examples mentioned in this study were answering ques-
tions, summarising information, facilitating collaboration, concept
checking, exam preparation, drafting assistance and providing feed-
back. Furthermore, a study by Rahman and Watanobe [30] in 2023
mentions additional situations where ChatGPT can be useful for
students: Understanding and solving complex problems (e.g. by get-
ting explanations and step-by-step solutions to a given problem),
developing reading and writing skills by providing suggestions (e.g.
syntactic and grammatical), creating practice exercises and quizzes
and lastly developing analytical and out-of-the-box thinking.
ChatGPT performs variously in different subject domains. Lo
[23] gives a general description of the literature that proves this. The
study mentions that ChatGPT-3.5 demonstrated outstanding results
in critical and higher-order thinking and economics. However, its
performance was not entirely satisfactory in other subject domains,
such as law, medical education, mathematics and psychology.

2.6 The Swedish National Agency for
Education’s advice on ChatGPT and similar
tools

The Swedish National Agency for Education (Skolverket) 2024 [33]
provides advice to teachers and principals on how to use ChatGPT
and other chatbots responsibly and ethically. Additionally, they
urge schools to form a detailed written approach concerning the
usage of AL This will bring clearance to both teachers, students and
caregivers. The approach of schools should be based on factors such
as students’ age, the level of knowledge about Al for pedagogical
staff and which support teachers and students can get. Skolverket
also gives examples, divided into three sections (regarding assign-
ments as a basis for assessment, Al tools in teaching and Al tools
in other work), of how the approaches can be formulated.

Furthermore, Skolverket informs about the potential risks of
using chatbots like ChatGPT. For example, informing about learn-
ing requires effort and students may miss knowledge intake as a
consequence of using ChatGPT as a tool. They invite teachers and
pupils to reflect upon which type of knowledge benefits and not
from letting students use ChatGPT. Language development is given
as an example of a negatively exposed field in school. Addition-
ally, factual errors, data security and the fact that chatbots do not
proceed from schools’ regulatory documents are other risks that
teachers should be aware of when using chatbots.
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Skolverket gives the advice to not give grading-based assign-
ments if the reliability can not be verified because ChatGPT can
create essays.

3 METHOD

To investigate the impact that ChatGPT has on perceived learning in
education, two surveys were conducted, one where the target group
were students in higher education and one where the participants
were teachers in upper secondary schools. For both surveys the
region was northern Sweden. Furthermore, a learning session with
students was conducted. The chosen methods were designed to
provide an understanding of the participants’ experiences using
ChatGPT and they were influenced by a previous study by Chan and
Hu [9] in 2023, investigating students’ voices on generative Al By
employing a combination of a questionnaire and a learning session,
the aim was to capture the nuances and dynamics associated with
the integration of ChatGPT in educational settings.

3.1 Participants

The participants in the two studies are described below.

3.1.1 Study for students. The participants targeted for this study
were students between the ages of 20 and 30 who were at the time
pursuing a university-level education. This demographic group
was chosen to focus on a population segment where the impact
of tools like ChatGPT may have had significant implications for
learning experiences. Specifically, students who utilized ChatGPT
as part of their learning processes were included in the target group,
allowing for a more specific examination of the tool’s influence on
their educational experiences. Furthermore, only students who use
ChatGPT daily were chosen to participate in the study. In total 15
students participated in the study where 9 (60%) were females and
6 (40%) were males. A total of 12 (80%) participants were between
the ages of 24-27, and 3 (20%) were between the ages of 20-23.

3.1.2  Study for teachers. A convenience sampling method was
employed to select respondents based on their availability and
willingness to partake in the study. 70 participants working at 6 dif-
ferent schools located in northern Sweden were contacted through
email. All participants had to fill out a declaration of consent be-
fore participating in the survey. The participation was completely
voluntary, the responses were anonymous and they could end their
contribution whenever without sending in their answers.
Altogether, 38 people participated in the survey whereas 3 re-
spondents were not eligible due to they were not working as teach-
ers in the upper secondary school today. The not eligible respon-
dents were redirected to the end of the survey, resulting in 35
respondents in total, 18 (51%) men and 17 (49%) women. The age
distribution among the respondents can be seen in table 1.

3.2 Study for students

To collect quantitative data and gather insights from the selected
target group, a structured questionnaire was developed. Google
Forms were used as the platform for creating the questionnaire.
The questionnaire included questions designed to assess perceived
potential learning outcomes related to the use of ChatGPT in edu-
cational settings. Close-ended 5-level Likert scale questions were
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Table 1: Age distribution for the respondents (n = 35).

Age Distribution
29 or younger 6%
30-39 23%
40-49 26%
50-59 37%
60 or older 9%

constructed for efficiency, making it faster for participants to com-
plete the questionnaire, as well as to obtain readily quantifiable data
for analysis. The Likert scale questions were on a scale of “Don’t
agree at all” to “Totally agree”.

The questions in the questionnaire were based on previous re-
search [31], [21], [28], where perceived learning was the main focus.
However, since those studies evaluated students’ perceived learning
over a longer period (1 month or longer), the questions created for
the questionnaire were modified to fit the context of this study.

The study was conducted in four parts:

(1) Before participating in the study the students were inquired
about their ChatGPT usage, if they did not use ChatGPT
daily they were not eligible to participate.

(2) The questionnaire was then sent to the participants. The first
part of the questionnaire gathered demographic information
about the participants. The second part posed questions
about the students’ knowledge of a scientific subject, in this
case magnetism. This part of the questionnaire gathered
the pre-test data used in the study. The key concepts were
magnetic materials, magnetic fields, poles of a magnet and
magnetic domains. The expectation was that the students
should have only a basic understanding about the subject
without having any deeper knowledge about the topic.

(3) In the third part of the questionnaire, all participants were
given 10 minutes to learn about magnetism while using
ChatGPT to gather information and explain the key concepts.

(4) The fourth and final part of the questionnaire gathered infor-
mation about the students’ perceived learning when using
ChatGPT to learn about magnetism. This part of the ques-
tionnaire gathered the post-test data used in the study.

A test-study was created in order to gather feedback on the
questions and overall design of the questionnaire and study. All par-
ticipants were recruited through social media. Prior to answering
the questionnaire, all participants provided their informed consent.

3.3 Study for teachers

For the teachers, the survey consisted of 13 questions, 3 of which
were in free-text format and the rest were either multiple-choice
or Likert scale. For the Likert questions could respondents rate
totally disagree; disagree; partially agree; totally agree; or do not
know. All questions were mandatory to answer except the free-text
questions. The questions were divided into three different sections:
Initial descriptive questions, How students can use ChatGPT and
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Knowledge about and support for the use of ChatGPT. All questions
and instructions were written in Swedish and later translated into
English for the data analysis.

A pilot test was carried out resulting in valuable insights. This
included feedback as changing from five to four options for Likert
scale questions, adding a question on how long the respondents
have been working as teachers and adding free-text questions let-
ting respondents clarify and further explain their answers.

3.4 Data Analysis

The data gathered for the student study were on a 5-level Likert
scale, the data ranged between 1 and 5 for each question. No steps
were taken to preprocess or clean the data. Before analyzing the
data, two arrays were created filled with all values for each question
and each participant, one array for pre-test scores and the other
one for post-test scores. The first step taken when analyzing the
data was to check for normality. A QQ-plot was plotted as well as
a Shapiro-Wilk test for each question in the arrays. The mean and
standard deviation for the post- and pre-test for each question was
calculated.

Since the data was not normally distributed a normal t-test could
not be conducted. Instead a paired Wilcoxon signed-rank test was
done with questions 1-6 in both arrays, where question 1 from
the pre-test was matched with question 1 from the post-test and
so on. This was done to see if there were statistically significant
differences between the paired observations.

The data gathered for the teachers was analysed with a descrip-
tive analysis, and a thematic analysis approach was applied to exam-
ine the responses to the open-ended questions in the survey. Data
from the Likert-scale questions were prepared before calculating
the mean and standard deviation. This was done by converting the
scale alternatives into 1-4 and removing I do not know’ answers.
The decision to undertake a thematic analysis was influenced by the
previously mentioned study by Chan and Hu in 2023. The thematic
analysis in this study was based on the method described by Braun
and Clarke in 2006. The open-ended questions were coded, using
open coding, to label phrases and sentences. By identifying patterns
among the codes themes were generated. Lastly, the created themes
were reviewed, named and defined.

3.5 Limitations

The use of a questionnaire and a learning session for quantitative
data carries certain limitations. Potential limitations included sam-
ple bias, as the study focused on a specific age group recruited from
the same networks. Recruiting participants from the same networks
risks creating a homogeneous sample, potentially limiting the vari-
ety of perspectives and experiences within the study. Individuals
within the same network may share common characteristics or
attitudes, affecting the external validity of the study. Additionally,
participants recruited from the same networks might be influenced
by shared social norms and/or expectations, potentially leading
to biased responses. Social desirability bias, where participants re-
spond in a manner perceived favorably by others, could be more
pronounced in a closely-knit sample.
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While a 10-minute learning duration is a practical choice for
efficiency, it poses limitations as to the assessment of potential ben-
efits and/or drawbacks of using ChatGPT for learning. Assessing
learning outcomes immediately after a short learning session does
not capture the sustainability of knowledge retention over time.
Evidently, long-term retention is crucial for evaluating the effec-
tiveness of a learning tool, and a longer duration would allow for
a more comprehensive examination of this aspect. Other aspects,
such as subject complexity and varied learning paces also had to
be considered. The complexity of the subject matter (in this case
magnetism) needs to be considered. Certain topics may need longer
sessions for effective learning, especially when using a tool like
ChatGPT. Individuals have different learning paces, and a fixed
10-minute duration may not be enough time for all participants
to learn. Some participants might grasp concepts quickly, while
others may require more time for in-depth comprehension.

Further, the participants might not use ChatGPT the same way.
Some might use ChatGPT more as an interactive conversation
whilst others might use ChatGPT primarily for information re-
trieval. This then may lead to differences in learning outcomes
where one participant might learn more than the other.

4 RESULT

This section presents the results of the conducted surveys.

Table 2 presents descriptive statistics for the students’ responses
to their understanding and confidence in various aspects regarding
magnetism. The responses were measured on a 5-level Likert scale,
with scores ranging from a low of 1 to a high of 5. The “Mean”
column provides the average score for each pre-test question and
the “SD” column indicates the variability around the mean for each
pre-test question. Furthermore, an internal reliability consistency
estimate of reliability was calculated using Chronbach’s coefficient
alpha. The reliability score for the pre-test scores was 0.78, which
shows an acceptable score of reliability.

Table 2: Mean and SD for each pre-test question.

Question (Likert scale: 1-5) Mean SD

1.Ican produce a subject guide for other ~ 1.27  0.59
students.

2.Ifeel that I have an understanding of ~ 2.33  1.11
the basics within magnetism.

3.1 know what magnetic materials are. ~ 2.87 1.25

4.1 feel confident in explaining the con-  1.80 0.94
cept of magnetic fields and their impact
on materials.

5.T have an understanding of the poles ~ 3.33  1.05
(north and south) of a magnet and how
they interact.

6. I know what magnetic domains are. 1.20 041
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Table 3 provides a summary of the students’ responses to post-
test questions assessing their perceived learning outcomes follow-
ing an instructional learning session on magnetism. The Likert-
scale questionnaire consisted of eight statements, each capturing
different aspects of the participants’ experiences and perceptions.
The “Mean” column reports the average scores for each post-test
question, offering insights into the central tendency of participants’
perceived learning outcomes. Simultaneously, the “SD” (Standard
Deviation) column indicates the dispersion or variability around
the mean for each statement. An internal reliability consistency
estimate of reliability was calculated using Chronbach’s coefficient
alpha for the post-test questions as well. The reliability score for the
post-test scores were 0.75, which also shows an acceptable score of
reliability.

Table 3: Mean and SD for each post-test question.

Question (Likert scale: 1-5) Mean SD

1.Ican produce a subject guide for other ~ 2.20 1.01
students.

2. Ifeel that [ have a better understand-  4.33  0.49
ing of the basics within magnetism after
this session.

3. The information about magnetic ma-  4.00 0.38
terials enhanced my knowledge in this
area.

4. I feel more confident in explaining  3.40 0.99
the concept of magnetic fields and their
impact on materials.

5. My understanding of the poles (north ~ 3.93  0.70
and south) of a magnet and how they
interact is clearer to me now.

6. The explanation of magnetic domains ~ 3.80 1.01
improved my understanding of the sub-
ject.

7. The interactive session where I could  4.33  0.82
ask questions positively contributed to
my learning experience.

8. In general, I feel that I have under- 347 0.74
stood the subject content well.

4.1 Descriptive information

Figure 1 depicts the distribution of the teachers’ fields of study. It
can be seen that Natural science subjects (Chemistry, Physics and Bi-
ology), Swedish or Swedish as a second language and Social science
subjects (Geography, History, Religion and Social science) were
over-represented. Note that the respondents could mark multiple
fields of study.

The distribution of the time the teachers have been working as
teachers in the upper secondary school is presented in Table 4.
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Figure 1: Distribution for responding teachers’ fields of study
(n = 35).

Table 4: How many years the teachers had worked as teachers
(n = 35).
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One survey section examined teachers’ perceived understand-
ing and information regarding incorporating ChatGPT in upper
secondary education. The questions asked in this section can be
found in Table 6 together with the number of respondents that took
a stand for each statement. The mean and standard deviation for
the Likert questions are also presented. A higher mean indicates
a greater level of agreement with a given statement, signifying an
elevated level of knowledge and information within that particular
context. The highest value that the mean could take was 4.

Table 6: Teachers’ perception about whether they have suffi-
cient information and knowledge to integrate ChatGPT in
upper secondary schools.

Statement n Mean SD

Inform students about the advantages 35 2.86 0.97
and disadvantages of using ChatGPT in
school

Inform students about how they can use 35 271 0.96
ChatGPT in their studies

Use ChatGPT within the subject I teach 35 271 0.96
Adjust the education due to ChatGPT 35 2.66 1.03
Adjust examination due to ChatGPT 34 2.65 1.12

Years Distribution
0-5 14%
6-10 23%
11-15 11%
16-20 23%
21-25 6%
Longer than 25 11%

4.2 Teachers’ knowledge of ChatGPT

The distribution for teachers’ usage of ChatGPT is presented in
Table 5. The majority had tested ChatGPT a few times, while others
had heard about it but never used it themselves. The remaining
respondents indicated regular usage, either monthly, weekly or
daily. The survey was constructed so that participants who were
unfamiliar with ChatGPT were redirected to the end. However, the

results show that none of the respondents reported that alternative.

Table 5: The teachers’ usage of ChatGPT (n = 35).

One teacher wrote in an open-ended question that teachers and
principals have a deficient understanding of ChatGPT: “Most teach-
ers/principals are far too unfamiliar with ChatGPT to even form an
opinion on how it should/should not be used”.

4.3 Support

Table 7 shows how respondents perceived that they received sup-
port and knowledge on the integration of ChatGPT into their pro-
fessional roles. Colleagues emerged with the highest mean score,
followed by the Swedish National Agency for Education, and school
management with the lowest mean. It is worth mentioning that
five teachers expressed uncertainty about whether they received
support or knowledge from the Swedish National Agency for Ed-
ucation. Here a higher mean indicates an enhanced perception of
support and knowledge.

Table 7: Teachers’ perceived received support and knowledge
regarding the integration of ChatGPT in upper secondary
education.

Statement Distribution
Heard about, but never used 11%
Tried a few times 43%
Use it monthly 20%
Use it weekly 23%
Use it daily 3%

Statement n Mean SD
Colleagues 34 246 098
Swedish national agency for education 30 2.00 0.95
School management 35 1.74  0.90

The questionnaire included a concluding question where the
teachers could provide additional comments if necessary. One of
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the teachers explained the situation regarding support from their
point of view: “Regarding support for Al at the moment, I respond
with “disagree” at the school level, as we lack genuine routines and
guidelines, as well as in-service training on Al even though we have
mentioned it in a couple of meetings. However, the school formed a
special teacher group last week to work on these issues and create
guidelines and support that more colleagues can use, and I am also
part of it. So it is at least in progress, but at this pace, it will take
several years before Al is considered comprehensively, both regarding
cheating and potential”. Another teacher conveyed a sense of not
receiving sufficient assistance or support at a level that meets their
needs: “My experience is that teachers are left entirely alone in this,
or offered short ’training’ sessions on the subject that feel extremely
outdated for an experienced computer user”.

4.4 Teachers voice on how ChatGPT should be
used by students

The teachers answered Likert scale questions regarding in which
situations or activities ChatGPT could be used by students in an
educational situation. The results showed that they were most
positive about using ChatGPT during the learning process (mean =
3.51), for understanding phenomena and concepts (mean = 3.41) and
for being creative (mean = 3.39). On the contrary, teachers showed
the least positive attitude towards ChatGPT usage for improving
the content in an assignment (mean = 2.66), for solving a problem
(mean = 2.81) and for identifying mistakes (mean = 2.84). See these
results together with other situations in Table 8.

Table 8: Teachers’ attitudes towards students’ usage of Chat-
GPT in different school situations.

Situation n Mean SD
During the learning process 35 3.51 0.61
For understanding phenomena and con- 34 3.41 0.78
cepts

For being creative 31 3.39  0.80
For structuring oral presentations and 33 3.18  0.92
texts

For guidance on the approach to com- 32 3.16 0.85
pleting a school assignment

For clarifying school tasks and assign- 32 3.06 0.84
ments

For identifying mistakes 31 2.84 1.07
For solving a problem 26 2.81 1.06
For improving the content in an assign- 32 2.66 1.04
ment

In addition to the situations in Table 8 the teachers could suggest
other situations. This was done through two open-ended questions;
“You can add additional situations in school where it is not appropriate
for students to use ChatGPT” filled in by 25 respondents and “You
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can add additional situations in school where it is appropriate for
students to use ChatGPT” answered by 14 respondents.

4.4.1 Situations where ChatGPT may not be suitable for use. The
answers showed two common additional situations when teachers
do not think ChatGPT is appropriate to use in upper secondary
school. These two themes of situations can be seen in table 9. There
it can also be seen how many percent of the respondents men-
tioned the theme in one way or another. The two situations will be
described further in the following paragraphs.

Table 9: Situations when ChatGPT should not be used by
students according to the teachers (n = 35).

Situation Mentioned by
Not during or related to any type of ex- 54%
amination

Not when a task primarily aims to prac- 9%

tice a student’s abilities

Firstly, the most frequently mentioned situation theme in the
answers was that ChatGPT should not be used during or related to
any type of examination. One teacher formulated as follows: “All
situations where the student completes assignments that are intended
to serve as the basis for grading”. Another teacher said “In all cases
where the student’s knowledge is assessed. It is not possible to evaluate
a student who only demonstrates what chatbots can do”. One exam-
ination form that is mentioned explicitly is assignments, which
one teacher means should not be a form of examination no matter
the existence of ChatGPT or not: “Assignments. It’s just a matter of
stopping handing them out. Which, to be honest, should have been
done a long time ago since it’s not possible to determine who has done
what when the process is not monitored”. Additionally, preparing an
oral presentation should not be done by letting ChatGPT do the
job according to a teacher: “At examinations, assignments and when
creating oral presentations”.

Secondly, teachers emphasised that students should refrain from
using ChatGPT when a task primarily aims to practice a student’s
abilities. This could be backed up by a quotation from one of the
teachers: “It’s also important that the student doesn’t solely turn to
GPT for assistance but tries on their own first. The brain needs to
be challenged and exercised, and it’s beneficial if this is done both
individually and collaboratively with other people”. Additionally, an-
other teacher wrote “Using GPT to write texts or respond to analysis
questions is not ideal because it does not train the skills that the stu-
dent needs to develop”.

4.4.2  Situations where ChatGPT may be suitable for use. Regarding
situations where teachers thought ChatGPT was appropriate to
use, four themes could be identified. These can be seen in Table 10
together with the corresponding percentage of respondents that
mentioned something related to the theme.

The first situation theme when teachers believed that students
could use ChatGPT was for getting explanations of phenomena and



ECCE 2024, October 08-11, 2024, Paris, France

Table 10: Situations when ChatGPT can be used by students
according to the teachers (n = 35).

Situation Mentioned by
For getting explanations of phenomena 14%
and concepts

For summarising 11%
As a sounding board 9%
When studying for an exam 6%

concepts (mentioned by 5 respondents, 14%). One of the respondents
compared using ChatGPT to using Google: “To get a quick answer,
it’s like googling”. Respondents meant that ChatGPT is useful to
explain things in other words so the student can understand it
better. This is one example quotation of this: “To simplify complex
concepts or passages of text”.

Secondly, summarising was another theme that could be identi-
fied among the answers (mentioned by 4 respondents, 11%). Related
to this theme teachers explained how they believed that ChatGPT
could be used to summarise key takeaways from texts. One re-
spondent wrote “To summarise the most important parts in various
studies”, and another wrote “To summarise large amounts of text”.

Several respondents mentioned that students could use ChatGPT
as a sounding board in their studies (mentioned by 3 respondents,
9%). One respondent explained that ChatGPT could be used as a
sounding board in a creative process “As a sounding board to progress
in a creative process, for example”. Another respondent emphasised
that ChatGPT contributes to making learning more like a dialogue
rather than just pure reading: “A good way to work differently, as it
becomes more of a conversation instead of just pure reading”.

Lastly, teachers mentioned that ChatGPT can be a useful tool
when studying for an exam (mentioned by 2 respondents, 6%).
Related to this theme wrote participants “Research for analogue
exams”, and “Requesting study questions for a specific area”.

4.5 ChatGPT generates incorrect answers

The answers also revealed that teachers experienced that ChatGPT
sometimes generates false, misleading and incorrect answers. This
was mentioned by 7 teachers, which corresponds to 20%. Some
teachers gave examples of tasks and different fields of study when
ChatGPT generates incorrect information, one of these examples
was regarding language and grammar ‘Tt is generally difficult to
know how ChatGPT can be suitable, as our experience when testing
in the subject area has revealed that ChatGPT provides incorrect so-
lutions on a language/grammar level”. Another teacher mentioned
calculations as a field where ChatGPT’s performance can be ques-
tioned “Calculations perform poorly, so that should be avoided”. The
last situation mentioned here was mentioned by another respon-
dent “When people (students), for example, are supposed to learn how
to argue (based on strong arguments, with a strong burden of proof;
relevant factual arguments) and also be able to perform argumen-
tation analysis, I believe that Al falls short and is almost useless to
use. Additionally, a Likert question investigated whether teachers
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believe ChatGPT can give students incorrect or false information.
The mean for this question was 3.47 and the standard deviation was
0.56. The high mean indicates that teachers believe that ChatGPT
generates incorrect and false information.

5 DISCUSSION

The results of these studies suggest a positive influence of ChatGPT
on students’ perceived learning outcomes, aligning with established
research [10, 24] that underscores the positive impact of Al on
student learning in higher education.

Analysis of the paired Wilcoxon Signed-Rank test indicates a
statistically significant difference between pre-test and post-test
scores for all questions except for question 5, which focused on mag-
netic poles (south and north). The reliability scores, both pre-test
(0.78) and post-test (0.75), demonstrate acceptable internal consis-
tency, supporting the reliability of the study’s measures. Notably,
question 5 received a p-value of 0.098, close to the chosen 0.05
significance level. If a significance level of 0.1 was chosen for this
study, all questions would be statistically significant, underscoring
the continued relevance of question 5 and warranting further in-
vestigation. Despite efforts to select topics unfamiliar to students,
question 5 suggests some pre-existing knowledge among partici-
pants, explaining the lack of a significant difference in pre-test and
post-test scores.

In the learning session, participants took advantage of Chat-
GPT’s ability to comprehend and generate human-like text through
NLP, enabling ChatGPT to respond to inquiries about topics in a
linguistically natural and coherent manner [22]. ChatGPT’s flexi-
bility was demonstrated as participants adjusted their queries to
delve deeper into specific aspects of magnetism, highlighting its
adaptability to individual needs [19].

Upon completion of the learning session, the students provided
self-reports on their perceived learning. It is important to differen-
tiate actual learning, defined as a relatively permanent change in
behavior due to experience, from perceived learning, which refers
to a student’s self-report of knowledge gain through self-reflection
[4, 15]. While perceived learning is interesting to investigate, it is
subjective. Thus, to gain a comprehensive understanding of Chat-
GPT’s educational utility, both actual and perceived learning should
be investigated.

The results furthermore reveal a nuanced perspective on teach-
ers’ attitudes towards the integration of ChatGPT in upper sec-
ondary education. Both concerns and enthusiasm can be identified
in the respondents’ answers. The positive inclination towards incor-
porating ChatGPT into activities supporting learning, understand-
ing complex topics and concepts, and fostering creativity aligns
with previous research findings [30]. Teachers express neutral to
reserved views on using ChatGPT for identifying mistakes, solving
problems, and improving the content of an assignment, suggesting
reservations about relying on ChatGPT for tasks involving criti-
cal thinking, problem-solving, and content creation. Additionally,
some teachers mentioned concerns about ChatGPT generating in-
correct or false information, highlighting the challenge of verifying
answers provided by ChatGPT.

The survey results also indicate that teachers may lack sufficient
information and knowledge regarding the use of ChatGPT in upper
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secondary education. Around 50% of the teachers expressed con-
cerns about using ChatGPT during various forms of examinations.
Moreover, teachers reported a lack of support or knowledge on how
to address ChatGPT in their work, particularly from school man-
agement and educational authorities. This underscores the need
for comprehensive support and guidance for educators in imple-
menting Al technologies like ChatGPT in educational settings.

Both teachers and students see the potential in using generative
Al within educations, but in different ways. Teachers worry about
how it can be used in a good way, where students simply use it and
figure out good ways of implementing it. The teachers participating
in this study had ideas about where ChatGPT can be useful and
where it should not be used, but the students are actually using
it, and by doing so, they find where it is possible to use. As most
teachers pointed out, there are cases where ChatGPT can be used,
but it would not be beneficiary for the students to actually do
so; learning is a process and the path to a learning outcome is
sometimes more important than the actual lesson.

5.1 Limitations and future work

For optimal results, it is crucial that the study’s subject matter is un-
familiar to students, and the questions do not pertain to well-known
topics. However, it is essential to acknowledge certain limitations
to the study, particularly regarding the sample size. Expanding the
participant pool to a larger, more diverse population may enhance
the ability to generalize the results. Since participating students
were solely recruited from social media, the demographic group
was limited, and thus, results cannot be generalized.

Future research avenues could explore learning retention, closely
tied to perceived learning. Extended tests lasting more than 10 min-
utes could provide additional insights into how ChatGPT influences
overall learning among higher education students.

Regarding the study on teachers’ attitudes towards the integra-
tion of ChatGPT in upper secondary education, it is evident that 35
respondents may not be sufficient to represent the targeted study
population accurately. The respondents do not fully represent the
population of all teachers in Swedish upper secondary schools,
given their selection through convenience sampling. Specifically,
teachers working at schools in northern Sweden were contacted
and recruited through the mail, potentially introducing biases in
the results.

Furthermore, the scenarios presented in Table 8 were not derived
from previous research but were made up and refined during pilot
testing. This approach raises the possibility that certain noteworthy
and relevant situations may have been overlooked.

Suggestions for further work include conducting a similar study
on a larger group of respondents, better representing the targeted
population and using random sampling during recruitment. Addi-
tionally, exploring different fields of study and comparing them,
or examining teachers with varying levels of knowledge about AI
and ChatGPT, could provide valuable insights. Lastly, investigating
how school management in Sweden supports the integration of
AT technologies like ChatGPT and suggesting improvements could
contribute to enhancing educational practices.

None of the students or teachers mentioned anything about Vy-
gotsky’s Zone of Proximal Development (ZPD). The questionnaire
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didn’t mention this since we wanted to investigate their perceptions
of using ChatGPT without having to relate it to theory. The ZPD
was also a concept that most students where unfamiliar about and
we deemed that these questions wouldn’t yield useful answers. A
future study should definitely include questions relating to the ZPD
since this is the core questions with usage of ChatGPT: does the
usage simply save time for the user or does it affect the users actual
learning in a bad way?

6 CONCLUSION

One of the studies in this paper explored the impact of ChatGPT on
perceived learning in higher education, focusing on students aged
20 to 30. Through a combination of a questionnaire and a learning
session, insights into students’ perceived learning experiences with
ChatGPT as a learning tool were gathered.

In conclusion, the results suggest a positive influence of ChatGPT
on students’ perceived learning. The statistical significance differ-
ence between pre-test and post-test scores indicates that students
subjectively felt they increased their learning during the learning
session. However, drawing firm conclusions solely based on per-
ceived learning is challenging. Future research should focus on
both actual learning and perceived learning to gain a better under-
standing of how ChatGPT affects students in higher education.

Additionally, despite being launched for around two years, the
Swedish National Agency for Education, school leadership, and
teachers have not fully adapted to the existence of ChatGPT. Lack
of knowledge, information, routines, and support may contribute
to the challenges teachers face in identifying suitable scenarios for
ChatGPT usage. However, the results provide examples of when
teachers believe ChatGPT can be useful for students in their studies
and when it is less appropriate to use, such as during or related to
any form of examination.

Given the limited sample size of responding teachers, the re-
sults should be viewed as indicative. Nevertheless, they can serve
as a foundation for future studies exploring the role of ChatGPT
within the context of Swedish upper secondary schools, informing
educators, policymakers, and researchers alike.

Together, the studies indicate that generative Al will be positive
for the learning outcome of the students, but there are several steps
to be taken to ensure that this powerful method is used properly
and that teachers can trust that it is being used fairly.
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