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This thesis concludes my Master's degree
in Design for Interaction at the Faculty of
Industrial Design Engineering at TU Delft.
Over the past seven years I've been involved
in inspiring projects, always prioritising
design for social and challenging issues. |
believe it's our duty as designers to apply
our skills to issues that need our help the
most. While it's easy to let our personal
opinions guide our design focus, society
doesn't necessarily need a redesign of, for
example, museum pathways. By listening
to societal needs, I've developed designs
related to menstruation, breastfeeding in
public, and now to teachers overwhelmed
by Generative Al challenges.

For the past six months, I've been immersed
in the field of secondary education and
Generative Al. It's particularly special to have
done this project with my own secondary
school, Christelijk Lyceum Delft, which
marks a conclusion to my university journey,
where my secondary school journey

began. Despite personal turbulence during
this time, I'm surprised by my ability to
persevere and proud to have completed my
thesis in the midst of these challenges.

Completing my graduation project would
not have been possible without the help and
guidance of my team. | would like to express
my sincere gratitude to my supervisor,

Nazli Cila, for her guidance and thought-
provoking questions that facilitated effective
reflection on my project. Our meetings
always provided me with a clearer overview
of the project. | would also like to thank my
mentor, Derek Lomas, for his support and
guidance whenever | encountered obstacles,
particularly in navigating the complexities of
Generative Al research.

I'm also grateful for the collaboration

with SCO Delft and Christelijk Lyceum

Delft. Special thanks to Robert Lock for
introducing me to Christelijk Lyceum Delft.
Next to that, Michiel van Zomeren has been
an invaluable sparring partner throughout
the project, providing direct contact with my
user group and facilitating constant testing
and feedback sessions with teachers, which

have been instrumental in refining my
project.

| would like to thank everyone who
participated in my research through
interviews, testing and creative sessions. |
would also like to thank my family, friends,
roommates and fellow students for their
support throughout this journey.

Finally, to the reader, | hope you find the
exploration of the world of Generative Al
and secondary education inspiring and |

hope you will be encouraged to explore

Generative Al for yourself.

Enjoy!

Jeltje Tamsma

Al = Artificial Intelligence
GenAl = Generative Artificial Intelligence
Christelijk Lyceum Delft = CLD

Artificial Intelligence

Artificial Intelligence (Al) refers to systems
that display intelligent behaviour by
analysing their environment and taking
actions - with some degree of autonomy -
to achieve specific goals. Al-based systems
can be purely software-based, acting in
the virtual world or Al can be embedded
in hardware devices (The European
Commission’s HIGH-LEVEL EXPERT GROUP
ON Artificial Intelligence, 2018).

Generative Al

Generative Al is a form of Al that can create
new and unique content (such as images,
videos, audio, and text) based on a user’s
prompt by analysing vast amounts of
existing data (Taulli, 2023). Generative Al
requires good prompts before you can use
it well (Universiteit Utrecht, n.d.).

Al prompting

Al prompts provide explicit instructions

to an Al or machine learning model,
enabling it to produce the desired outputs
(Oppenlaender et al., 2023).

ChatGPT

ChatGPT is a form of GenAl that is called a
Large Language Model (LLM). This means
that it understands and generates text

in a human-like fashion. It uses natural
language processing to create human-like
conversational dialogue. The language
model can respond to questions and
compose various written content, including
articles, social media posts, essays, code
and emails (OpenAl, 2022).

ChatGPT explaining itself:

I'm an Al language model designed to
understand and generate human-like text
based on the input | receive. Trained on
vast datasets, | comprehend a wide range
of topics, from science and literature

to everyday conversations. While | can
simulate human-like responses, | lack
consciousness or emotions, operating solely
on algorithms and data.



While many students are already

using ChatGPT to help them with their
schoolwork, even to the extent of having
ChatGPT write reports for them, the debate
about whether students should have

access to ChatGPT in secondary schools

is still ongoing. Despite resistance from
educational staff, ChatGPT is now firmly
established in secondary schools and
cannot be ignored. Therefore, this project
aims to explore how Generative Al has been
adopted in secondary education and how
design can facilitate this adaptation process.

This graduation project was done in
collaboration with SCO Delft and Christelijk
Lyceum Delft (CLD). The foundation SCO
Delft consists of seven primary schools
(ten locations) and one secondary school
(three locations). CLD is one of the schools
under the SCO Delft foundation that was
chosen as a focal point for this project. The
school played a crucial role in facilitating
communication with teachers and testing
concept prototypes throughout the project.

In order to design for the future of
education, research was conducted in

both the current and future contexts

of secondary education. In the current
context, interviews were carried out with
stakeholders such as school boards and
educational publishers to understand

how secondary education is adapting to
ChatGPT. In addition, desk research was
performed to gather insights from reputable
sources such as the Ministry of Education
and the European Parliament, focusing on
discussions, policies and recommendations
related to GenAl in education. Finally,

the research included semi-structured
interviews with teachers from CLD to
understand the use and perspectives of
ChatGPT among teachers and students in
secondary education.

The research conducted in the current
context highlights the consensus that
human oversight is crucial when integrating
Al into education. ChatGPT is recognised

as a supportive tool for both teachers and
students, providing valuable assistance.

However, three key risks were identified:
biases inherent in Al, the potential for
GenAl to produce inaccurate information
(referred to as hallucinations), and privacy
concerns. At CLD, it was found that students
often use ChatGPT inappropriately without
understanding the risks involved. Teachers
need to play an active role in guiding
students to use ChatGPT responsibly and to
educate them about these risks. However,
classroom discussions about ChatGPT are
rare, indicating a lack of recognition from
teachers. In addition, teachers themselves
rarely use ChatGPT due to time constraints
and limited training in GenAl.

The understand the future context of
secondary education, the Vision in Product
Design (ViP) approach by Hekkert and van
Dijk (2011) was used. This approach allows
for designing for the unknown, a framework
was developed focusing on four different
mindsets that teachers may have. Semi-
structured interviews with teachers at CLD
provided insights into their values and
perspectives and helped to identify which
mindset best matched their views. The
fourth mindset, characterised by a social
and motivated outlook, resonated most
with the teachers at CLD. Consequently,
the design efforts were directed towards
accommodating teachers with this mindset.
However, it was crucial to recognise a
significant constraint: teachers have
demanding schedules and limited time

to devote to new topics such as GenAl.
Therefore, this consideration was taken
into account when formulating the problem
statements and design directions.

Based on the findings of the current and
future context, a problem statement and
design direction were proposed. The
problem statement stated that teachers face
challenges in developing knowledge and
experience of GenAl due to their demanding
schedules and unclear guidance from

school management. Based on this problem
statement and the identified teacher
mindset, a design direction emerged.

This direction prioritised fostering social
interaction between teachers and students
while educating both teachers and students
on GenAl.

In the design phase of the project, creative
sessions led to the identification of three
desired concept qualities for the final
design of this project: Out of the ordinary,
Collaborative and Interactive. By applying a
designing through-doing approach, concept
prototypes were tested early in the process
to allow for quick iterations of the concepts
or the exploration of alternative directions
(Rincdn-Saavedra et al., 2019). Tests with
the concept prototypes were conducted at
CLD, involving multiple secondary school
teachers recruited through surveys and
email correspondence.

Testing of the first concept concluded that
the final design should not be too Out of
the ordinary, as non-traditional teaching
methods did not provide students with the
familiar guidance they needed. This resulted
in students not acquiring the necessary
GenAl knowledge as they paid limited
attention during the test. This was therefore
taken into account during the rest of the
design phase.

As a result of the design-through-doing
approach, two successful concept
prototypes emerged: a lesson module and
a website. Both aim to support teachers by
providing resources on GenAl, minimising
the time spent searching for information on
it. The lesson module promotes dialogue
between teachers and students to share
insights and knowledge, while encouraging
critical and responsible use of GenAl
through exercises. The website provides
knowledge about GenAl through videos,
examples and practical guidance on how to
use GenAl. Feedback sessions with teachers
significantly improved both concept
prototypes. Teachers expressed a high

level of interest in both the lesson module
and the website, indicating that their needs
and expectations had been effectively
addressed.

In order to integrate GenAl into secondary
education by August 2026, a roadmap has
been developed following the guidebook
by Simonse (2017). CLD and SCO Delft

are positioned as potential leaders in this
endeavour, as they have gained valuable
insights into GenAl and have access to

the two concept prototypes developed in

this project. They will use workshops and
study days to share results with educators
from other schools, fostering collaboration
and knowledge sharing. Additionally,
collaborative brainstorming and
experimentation with teachers and students
will identify effective GenAl applications in
education. Finally, the findings from those
experiments will be shared with school
authorities and stakeholders across the
country through the website.. Given the
rapid evolution of Al, CLD and SCO Delft
should regularly review and adapt the
roadmap to ensure its continued relevance
and effectiveness.

Allin all, GenAl is becoming inevitable for
students. This technology will reshape the
way we work, underscoring the importance
of teaching GenAl skills to the next
generation. Students should learn how to
use GenAl effectively, they should also be
taught how to critique the results. Teachers
have a vital role to play in guiding students
in this use of GenAl. To address teachers'’
time constraints, the project proposed
ready-made teaching materials and a
centralised information platform. It also
identified ongoing discussion, professional
development opportunities and government
regulation as essential elements for the
integration of GenAl in education, with a
focus on privacy and accessibility for all.
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Introduction

Chapter 1 provides an introduction into the topic of this graduation project. In addition,
the problem definition, design process and project context are discussed.

1.1. Topic introduction

1.2. Problem definition, scope and user group
1.3. Design process

1.4. Project context
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Since the 1950’s, computer scientists

have been developing Al (Dasgupta et al.,
2023). Up until now, many different types
of Al applications have been developed.
Think of virtual assistants such as Siri and
Alexa, autonomous vehicles, customer
service, face detection on your phone, etc..
Approximately ten years ago, a new form of
Al was added to this list, called Generative
Al (Y. Cao et al., 2023). GenAl is a form of

Al that can create new and unique content
(such as images, videos, audio, and text)
based on a user's prompt by analysing vast
amounts of existing data. In October 2022,
the company OpenAl announced ChatGPT
(OpenAl, 2022). The emergence of ChatGPT
is seen as a turning point for GenAl, given its
ability to provide users with different forms
of written content (Taulli, 2023; Mollick,
2022). ChatGPT is a text-based GenAl, which
means it can compose various written
content. This content can differ per prompt,
including articles, social media posts, essays,
code and emails.

As of now, it's stated that Al has a disruptive
impact, comparable to that of the steam
engine, electricity, the internal combustion
engine, and the computer (Ministerie

van Algemene Zaken, 2021). Kennisnet, a
company that ensures technology is utilised
to improve the quality and accessibility of

Al will touch upon every layer of the school

Competent
authority Data-analysis for

[Q\ ~---" decision making
School rrrrrrr

management L e

Effectiveness of teaching methods

Education O u O Personalised education
A\ /A

Educational

support [

Student

guidance v O Social-emotional support
and care _@O "V_D%_'

Automised application process

Company | N N |
N o R | o] CEED Automised staff recruitment
operations

Figure 1: Al will touch upon every layer of the school
(Stichting Kennisnet, 2023d)
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primary and secondary education while
managing safety and ICT risks, stated that
Al will touch upon every layer of the school
in some way, see Figure 1. Kennisnet
advocates an early discussion about Al in
schools and among teachers, emphasising
its permanent presence. In addition,
policymakers assert that educators have

a responsibility to develop strategies for
integrating Al tools, such as ChatGPT, into
the classroom environment (NOS, 2023).

In secondary schools, there’s an ongoing
debate about whether students should have
access to ChatGPT or not (NOS, 2023a).
Meanwhile, students are already working
with ChatGPT to help them with their
schoolwork and admitted to using ChatGPT
to write full reports for them (Schellevis

& Moerland, 2023). Whether schools and
teachers want it or not, ChatGPT is already
playing a role in secondary schools.

In parallel, secondary school teachers have
not yet used ChatGPT and have reservations
about its use in the classroom due to
concerns about possible negative effects
(SCO Delft, 2023). This reluctance suggests
that teachers are not prepared to familiarise
themselves with ChatGPT, let alone develop
skills in its use. Nevertheless, teachers’
reluctance risks placing them behind their
students in terms of technological literacy
and adaptability. Therefore, the main
research question for this final project is
formulated as: How has Generative Al been
adopted in secondary education and how can
design facilitate this adaptation process?

The primary objective of this project is to
develop a working prototype that will enable
secondary school teachers to effectively
embrace the emergence of GenAl in
secondary education, thereby preventing
them from being left behind by their
students. Achieving this goal will require
deep immersion in the secondary school
environment and active engagement with
users to ensure that the solution is closely
aligned with their needs and requirements.

To achieve the project goal, it's crucial to
first gain a comprehensive understanding of
the current context of secondary education.
Additionally, given the continuously
evolving nature of GenAl (World Bank,
2023), it's imperative to consider the future
trajectory of secondary education. Thus,
the ViP (Vision in Product Design) method
developed by Hekkert and van Dijk (2011)
was employed. This method provides a
framework for envisioning potential future
scenarios and designing solutions that
anticipate upcoming needs and challenges.
By utilizing the ViP method, the project
gained valuable insights into the future

of secondary education, which informed
the overall design direction and strategic
approach of the initiative.

To illustrate the steps taken, the process is
visualised in Figure 2. The project comprises
of two phases: a research phase followed

Analyse Define

Research

by a design phase. During the research
phase, the current and future context of
secondary education in the Netherlands
were investigated. Based on the results of
the research phase, a design direction was
chosen. This was followed by brainstorming
sessions to identify the desired concept
qualities. A design-through-doing approach
was used to test concepts early in the
process, allowing for rapid iterations or
exploration of alternative directions (Rincon-
Saavedra et al., 2019). Feedback sessions,
surveys and discussions with the user group
were used to ensure user involvement
throughout the design process. Inspiration
was drawn from the Convivial Toolbox
methods developed by Sanders and
Stappers (2019), who both emphasise the
importance of directly involving the people
we design for in the design process (2019).

This collaborative design process allowed

us to incorporate valuable insights and
perspectives from the user group.

Iterate

Evaluate, Test

Ideate Test

Design

Figure 2: Chronically visualisation of the process
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1.4. Project context

This graduation project is in collaboration
with SCO Delft and CLD. The foundation
SCO Delft consists of seven primary schools
and one secondary school (three locations).
SCO Delft creates policies to which all these
schools must adhere. Policy is developed

in close consultation with the directors

of primary and secondary education. The
directors have overall responsibility for the
implementation of the policy and the school
plan adopted for each school. One of the
schools under SCO Delft is CLD, which was
chosen as the focus for this final project.
Consequently, this school played a crucial
role in facilitating communication with our
user groups, which are teachers, and testing
concept prototypes throughout the project.

14|
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RESEARCH
PHASE

Exploring the current and future
context of secondary education

As mentioned in Chapter 1, the main research question for this graduation project states:
How has Generative Al been adopted in secondary education and how can design facilitate this
adaptation process?

To answer this question, research was undertaken to gain an understanding of the current
context of secondary education and to gather insights on the integration of GenAl into
secondary education. The research methods included stakeholder interviews, desk research
and interviews with teachers and students of CLD to gain valuable insights.

The research findings underscored the critical importance of human oversight in the
integration of Al in education, and recognised ChatGPT as a valuable tool for both educators
and students. However, the study also identified three main risks: inherent biases in Al
systems, the potential for GenAl to produce misleading or inaccurate information (referred
to as ‘hallucinations’), and privacy concerns. It is crucial that both students and teachers are
aware of these risks. Regrettably, discussions about ChatGPT between students and teachers
at CLD were found to be rare, indicating a lack of recognition of GenAl among teachers.
Teachers cited time constraints as a significant barrier, resulting in limited attention being
given to GenAl in their busy schedules.

Following this research, the ViP method was used to envision the future context of secondary
education (Hekkert & van Dijk, 2011). This approach resulted in a framework consisting of
the four different mindsets that teachers can have. Through semi-structured interviews with
teachers of CLD, an alignment with one of these four mindsets was found. Teachers with

this mindset are motivated and open to new methods if they improve their work or if they're
beneficial for the students. This future context served as a guide for making decisions about
the design direction of this project to incorporate the findings of the current context.

2. Research approach and methods
3. Current context

4. Future context

5. Design direction




Research approach and
methods

Before starting the research phase, the project is given the domain of secondary
education in the Netherlands. Research consisted of analysing the current context and
future context of secondary education in the Netherlands. In this chapter, the research
questions and methods used for the current and future context of secondary education

will be discussed.

2.1. Current context approach
2.2. Future context approach
2.3. Conclusion

|19




2.1. Current context
approach

2.1.1. Research question

The overarching research question in
understanding the current context was:
What is the current context of secondary
education and how is Generative Al being
integrated into secondary education?

To answer this research question, a
combination of qualitative methods was
used which are presented in the next
sections.

2.1.2. Research Methods

1. Domain stakeholder interviews

Interviews with stakeholders in secondary
education provided valuable insights

into the current state of ChatGPT and its
integration into educational practice. The
identification of stakeholders in secondary
education was carried out by SCO Delft.
Based on their list of stakeholders, requests
were made through social media platforms
to interview them. Finally, interviews

were conducted with key stakeholders in

Stakeholder Profession
number

education, including educational publishers,
Kennisnet, school boards and teachers
who had already used ChatGPT in the
classroom. Table 1 shows an overview

of all stakeholders interviewed for this
project. The interview guides can be

found in Appendix A. The interviews were
transcribed, coded and clustered which led
to a comprehensive understanding of how
education is currently adapting to GenAl
and how it should integrate GenAl.

2. Desk research

Desk research was conducted to gather
information from reputable sources such as
the Ministry of Education, Onderwijsraad,
Kennisnet, NOLAI, the European Parliament
and recent research papers. Search terms
such as ‘Generative Al', ‘Generative Al
education’ and ‘Generative Al secondary
education’ were used to identify relevant
literature. Documents published after

2022 were selected to ensure alignment
with the launch of ChatGPT in October
2022. In addition, preference was given to
documents that addressed both GenAl and
education, except for higher education.

Employer

Chair of the school board Lucas Onderwijs
Secondary school teacher & employee NOLAI NOLAI
Secondary school teacher & ChatGPT fan Etty Hillesum Lyceum

Secondary school teacher

Professor Social sciences (Education

& ChatGPT fan Maerlant College Brielle
)

University of Twente

Table 1: Overview of all domain stakeholders interviewed
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3. Qualitative research on usage and
view on ChatGPT with students and
teachers

Research was conducted to understand
the use and view of ChatGPT by teachers
and students in secondary education.

A user-centred approach was used by
conducting semi-structured interviews
(see research setup in Appendix D)

with teachers. Teachers were recruited
through a survey distributed throughout
the school. Six teachers agreed to take
part in this phase of the project, their
characteristics can be found in Table 1.
While all teachers expressed an interest

in ChatGPT, there were different levels of
use among them. This diversity allowed for
a broader understanding of the teachers’
different perspectives and attitudes towards
ChatGPT.

Guerrilla interviews were conducted with
students (see research setup in Appendix
C). Students were invited to share their
thoughts voluntarily to ensure their comfort
and willingness to participate. Next to one-
to-one interviews, a quick assessment of
students’ awareness and use of ChatGPT
was conducted using a ‘raise your hand

if approach. Three short questions were
posed to the whole class and students were
asked to raise their hands if they:

* Had heard of ChatGPT.

* Had used ChatGPT.

+ Had used ChatGPT specifically for school
purposes.

This approach provided an initial indication
of students’ familiarity and engagement
with ChatGPT. The recruitment of students
for the project was facilitated by the
cooperation of one teacher at the school.

In total, seven students were interviewed
and three classes were asked to raise their
hands. All characteristics can be found in
Table 2. The interviews were transcribed,
coded and clustered which led to insights
into the use, experiences and opinions of
teachers and students.

Characteristics # of teachers

ChatGPT experience

Used ChatGPT every week
Has used ChatGPT 1-3 times
No ChatGPT experience

Subject they teach
German

Biology

Science

English

Dutch

Gender
Male
Female

Total number of participants

Table 2: Overview of teachers interviewed

Characteristics # of # of
students classes

Grade

Senior general secondary
education

Pre-university education

4 2
3 1
Age
16-17 years old 4 2
17-18 years old 3 1
3

Table 3: Overview of students interviewed and amount
of classes that were asked to raise their hands to answer
questions

[21



2.2. Future context
approach

2.2.1. Research question

The overarching research question in
understanding the future context was: What
will the future of secondary education look
like? The research methods used to answer
this question are stated in the next section.

2.2.2. Research Method
1. ViP approach

To shape the future context, the Vision in
Design (ViP) approach by Hekkert and van
Dijk (2011) is used. This method can be
used to look beyond the present and to
design something for the unknown. This
method starts by finding factors. Factors are
developments, trends, states and principles
and can be found in books, news articles,
literary research, and interviews. In this
project, factors were collected within the
domain of secondary education. Different
fields within the domain of secondary
education were searched for factors. These
fields are politics & democracy, finance

& labour, economy, culture, psychology,
ethics, demography, sociology, sustainability
& ecology, technology and biology &
evolution. Information within these fields
that discussed secondary education was
gathered and organised on whether

they were a development, trend, state or
principle. These factors were clustered. We
call these clusters the ‘driving forces' for the
future context. At last, relations between
these driving forces arose which led to

a framework that consisted of the four
different mindsets teachers can have.

2. Qualitative research into the mindset
of teachers of CLD

Semi-structured interviews with teachers

of CLD were done to gather insights into
what teachers value in their work. The six
teachers interviewed for the current context
were also asked about their perspectives

on teaching, providing valuable insights into
their mindsets. Their characteristics are
therefore shown in Table 2 on the previous
page. The interviews were transcribed,
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coded and clustered which led the mindset
of teachers at CLD.

2.3. Conclusion

This chapter outlines the different research
methods used in the research phase of the
project. The varying methods complement
each other, offering insights into the
current and future context of secondary
education. These insights will be presented
in the following chapters. Figure 3 gives an
overview of the methods, outcomes and

corresponding chapters.

Chapter

Chapter 3: Current context

Chapter

Chapter 4: Future context

Research methods

Domain stakeholder interviews

Desk research

Qualitative research with user group

Research methods

ViP method

Qualitative research with user group

Outcomes

ChatGPT activity & level of control and
implementation of Al in education

Risks and opportunities of Al

ChatGPT usage and knowledge at
Christelijk Lyceum Delft

Outcomes

The four different mindsets of
teachers

The mindset of teachers at Christelijk
Lyceum Delft




Current context

The main research question for the current context was: What is the current context of
secondary education and how is Generative Al being integrated into secondary education?

To answer this question, the previous chapter outlined all applied research methods.
Data obtained from these methods were analysed, leading to insights into the current
and future contexts of secondary education. This chapter discusses the insights
concerning the current context. This includes the current activity regarding ChatGPT in
education, the desired level of control and implementation of ChatGPT in education, and
the risks and opportunities. Furthermore, findings into the view and usage of ChatGPT
by teachers and students of CLD are discussed.

3.1. The current activity around ChatGPT in secondary education
3.2. Level of control and implementation of Al in education

3.3. Risk and opportunities of Al

3.4. ChatGPT usage and knowledge at CLD

3.5. Conclusion

|25



Through interviews with Lucas Onderwijs
and SCO Delft, it was found that discussions
about ChatGPT are actively taking place
among school management (Interview,
2023). The primary focus of these
discussions revolves around whether
students should be permitted to utilise
ChatGPT for their assignments or if it should
be deemed as cheating. The hesitation
among schools to fully embrace ChatGPT

is largely due to the absence of national
rules or guidelines governing its use. Many
schools are awaiting guidance from the
Ministry of Education, which formulates a
programme with rules and guidelines for
national education known as the Nationaal
Programma Onderwijs (NPO), (Ministerie
van Onderwijs, Cultuur en Wetenschap,
2023b). Secondary schools are anticipating
the next iteration of NPO and intend to
base their plans for implementing ChatGPT
on this programme. In addiction, schools
prefer to await the guidelines and vision of
SLO (National Curriculum Expertise Centre)
and the VO-raad (secondary school council),
(Lucas Onderwijs, SCO Delft, Interview,
2023). SLO is responsible for the formulation
of learning objectives and the VO-raad
provides guidance on the implementation
of them. Thus, while ChatGPT is already
being utilised by many students and a small
number of teachers (Quekel, 2023), the
development of legislation regarding its use
in schools will likely take some time before it
is implemented.

At schools, a small number of discussions
relate to how ChatGPT could be integrated
into secondary education. For instance,
Lucas Onderwijs is conducting small-
scale “experiments” with ChatGPT at
various secondary schools, executed by

a small group of teachers already using
the technology. These experiments
explore the potential use of ChatGPT for
tasks such as marking exams, a practice
already adopted by a secondary school
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teacher in Hellevoetsluis (Maerlant College
Brielle, interview, 2023). Another notable
experiment involves two teachers at Dalton
College who are developing a customised
version of ChatGPT, specifically for their
secondary school to ensure safe use by
students. However, it's important to note
that these experiments are primarily driven
by enthusiastic secondary school teachers’
initiatives and are not widespread across
schools.

The ‘Onderwijsraad’ has conducted an
investigation into intelligent technologies
and has synthesised their educational
recommendations into a report. (Ministerie
van Onderwijs, Cultuur en Wetenschap,
2023). In this report, they refer to the

model of Anne Horvers and Inge Molenaar
(see Figure 4). This model revolves around
the control between Al and the teacher
(Schildkamp, 2023). In the ‘teacher
assistance’ step (second step from the left),
Al provides information to the teacher,

and all control and monitoring for the
implementation of that information remains
the responsibility of the teacher. Meanwhile,
in the ‘high automation’ step (fifth step from
the left), various tasks are delegated to Al,
and, as a result, control and monitoring are
increasingly transferred as well.

The Onderwijsraad states that ‘partial
automation’ (third step from the left) of
education is desirable in certain cases.
This means that technology should always
be monitored by a human and will never
take control. In addition, Kennisnet,

an organisation dedicated to ensuring
technology accessibility and utilisation

in primary and secondary education,
emphasised the importance of human
oversight in order to monitor and control
technology (Kennisnet, Interview, 2023).

The development of the Al act by the
European Parliament also demonstrates the
view that human involvement in decisions
should always be present. Once Al started
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De leerkracht
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De technologie De technologie
geeft ondersteunende controleert
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cantroleert een 8 ake controleert alle
brede set taken taken autonoom

Figure 4: Model on the control of Al vs. teacher (Schildkamp, 2023)

growing, the European Parliament started
developing the Al Act (European Parliament,
2020). When GenAl hit the market, they
decided to speed up the legislation process.
Therefore, the European Parliament have
set up a draft law (2023). Figure 5 shows
the section of the draft law that mentions
education. The act states that it's prohibited
to use Al to detect emotions within an
educational institution. Next to that, it's
stated that using Al to influence decisions
regarding the admission of individuals and
assessment of students comes with a very
high risk. This suggests that Al should not
be allowed to control important decisions
that affect a student’s educational path.
Throughout the interviews with domain

Influences of the Al act on education

Art 5 (Prohibited Applications):

A prohibition on marketing or using Al to detect emotions, among other things, within the

workplace and educational institutions.

stakeholders, the viewpoint in favour of
partial automation was predominant,
emphasising the importance of maintaining
human control to ensure that oversight and
decision-making authority remains intact.

In addition to the level of control of Al,
domain stakeholders had strong opinions
about the extent to which ChatGPT should
be implemented in education. ChatGPT
could be an assistant to the teacher or a
study buddy for a student, but the teacher
will always be in charge of ChatGPT
(University of Twente, Interview, 2023).
Kennisnet stated that you should never
start with the goal that technology must
be integrated into education. Start from

a) Al intended to be used to make or influence decisions regarding access, admission, or Beperk: riskco

allocation of individuals to educational programs.

b) Al intended to be used for the assessment of students within the institution and during
i
admission; also for testing the recommended level of education and detecting prohibited 4 T e ‘

behavior during testing.

Figure 5: Al Act rules regarding education (European Parliament, 2023)
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your school’s vision of education and
examine the challenges you encounter.
Then see how technology can contribute to
that (Kennisnet, Interview, 2023). Another
framework that aligns with this view is the
Smart Education Framework presented

in Figure 6 (Demir, 2021). This framework
states that intelligent technologies can
effectively be used to achieve learning
outcomes by using a pedagogical approach.
The framework describes a strategy for
schools to start with their education
objectives and determine a suitable
pedagogical approach. Then, schools
decide what intelligent technology can be
utilised to achieve their learning objectives.
Once more, this demonstrates that in
education, the primary objective should not
be to integrate Al everywhere. Instead, it's
important to pinpoint specific areas and
moments where Al can truly enhance the
established visions and goals within the
vision and objectives of the school.
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Figure 6: Smart Education Framework by Demir (2021)
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Through research, both risks and
opportunities associated with Al have been
identified. Figure 7 provides an overview of
these risks and opportunities.

Four potential opportunities of Al in
education include the following: as a
teacher’s assistant, fostering creativity,
enabling personalised learning, and acting
as a study companion. It's crucial to note
that these opportunities draw on research
from other Al domains due to the scarcity
of research on GenAl during the research
phase. Given that GenAl is still an emerging
field, it remains uncertain to what extent
these opportunities will be realised in the
field of GenAl in the future.

Conversely, five risks associated with Al
have been identified. As shown in Figure 7,
a lack of awareness of certain risks will lead
to the emergence of new risks. Therefore,
it's vital to tackle key risks to avert potential
consequences. These key risks include

bias in Al systems, privacy concerns

and the potential for GenAl to generate
misinformation (known as hallucinations).

Throughout the project, it became evident
that both students and teachers were
largely unaware of the significant risks
associated with Al. Consequently, it was
deemed necessary to raise awareness of
these risks among educators and students
before exploring the potential opportunities
of Al. The following section will delve into
these key risks. For a full understanding
of the remaining risks and opportunities,
please consult Appendix B.

Humans naturally have biases, and as
humans developed ChatGPT, it will inherit
biases (European Parliament, 2020; Baidoo-
Anu & Ansah, 2023). Next to that, the
makers of a GenAl programme have control
over what data the programme is trained
on. This can also cause bias. It's considered
crucial to make students and teachers
aware of this (Council of Europe, n.d.).

Risks

RIS 02

Al has a bias

Al has an impact in

Hallucinations of

privacy Generative Al
If unaware, will lead to... If unaware, will lead to...
S S
Losing the ability to Confiding in ChatGPT
think for yourself as a friend
Opportunities
A teacher's Spark creativity Personalised A study buddy

assistant

learning

Figure 7: Risks and opportunities of Al

ChatGPT uses the data of users included
in prompts and questions to learn and
improve (OpenAl, 2023). In April, OpenAl
mentioned that users can now choose to
share their chat history with OpenAl to
be able to improve ChatGPT (see Figure
8). Before this, it took the data without

Model improvement

Improve the model for everyone

Allow your content to be used to train our models, which makes
ChatGPT better for you and everyone who uses it. We take steps
to protect your privacy. Learn more

Figure 8: Privacy settings in ChatGPT that show data is
used to train their models

asking. This makes people hesitant to use

it, as they feel like it's invading their privacy

(European Parliament, 2023). Both students
and teachers should be aware of the impact
ChatGPT has on their privacy.

ChatGPT is trained with a huge database.
However, sometimes ChatGPT provides
untrue answers. This is called a hallucination
(Alkaissi & McFarlane, 2023). Next to that,
the free version of ChatGPT has been
trained on a large amount of data found on
the internet up until January 2022 (OpenAl,
2023). Thus, the programme is not aware

of any information after this January 2022.
Therefore, students and teachers still need
to have some sort of background knowledge
of the topic they are working on to be able
to criticize the output of ChatGPT.
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To ensure that the previous research aligns
with the specific context at CLD, interviews
with students and teachers were done.

The aim was to establish the current use
and knowledge of ChatGPT by teachers
and students. As outlined in Chapter 2,
guerrilla interviews were carried out with
students, while semi-structured interviews
were conducted with teachers. This
subchapter will delve into the view, usage
and knowledge of students and teachers on
ChatGPT.

ChatGPT knowledge

Inquiries into the functionalities of ChatGPT
prompted diverse responses among
students, who portrayed it as both artificial
intelligence and a robot. Descriptions of
ChatGPT's capabilities included its capacity
to generate textual content and factual
information. Moreover, ChatGPT was
frequently likened to an “advanced version
of Google.” However, such comparisons
suggest a misconception among students
that ChatGPT works in the same way as
Google. Additionally, comments were made
stating ChatGPT was unbiased, while others
claimed it was better than humans. This
highlights the lack of knowledge among
students regarding the nature of ChatGPT
and the manner in which it generates its
information.

ChatGPT usage

As shown in Figure 9, all students had heard
of ChatGPT and 2/3 of students had used
ChatGPT for school. Figure 10 shows that
the majority of the students used ChatGPT
to answer their questions, write texts for
homework and translate foreign text to
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Dutch. In these cases, students replaced
themselves with ChatGPT by letting it do
their homework for them. In all use cases,
the underlying motive was that the students
either were too busy to do their homework
or did not feel like working.

Level of use of ChatGPT among students
30

20 —— —

They had heard Had used Had used ChatGPT
of ChatGPT ChatGPT specifically for school
purposes.

Figure 9: Results of raising hands

How do you use ChatGPT?

A 717 Fact generator
E 717 Text generator
X
4/7 Translator

>

Figure 10: Use cases of ChatGPT among students

The appeal of ChatGPT for students is

the speed, convenience and constant
availability. Students perceive using
ChatGPT for their homework as negative,
because they instruct ChatGPT to complete
entire assignments, resulting in them
having no active involvement in the task.
Nevertheless, they still often use it for
this purpose. Next to that, students take
extra safety measures to not get caught
by teachers. As a conclusion, students are
utilising ChatGPT for the wrong reasons.

ChatGPT through teachers

Most students noted that conversations
about ChatGPT in the classroom were rare.
When discussions about GenAl did occur,
they were usually initiated by the same
teacher who was enthusiastic about GenAl.

Therefore, it can be concluded that ChatGPT
is not discussed often with students. This
raises concerns as students don’t have a

full understanding of what ChatGPT is, how
it works and where it gets its information.
As a result, they may misuse ChatGPT

for purposes other than its intended use,
highlighting the need for education in this
area.

Through interviews it was found that

all participating teachers expressed an
interest in GenAl, but had different attitudes
towards ChatGPT. Their attitudes and views
will be discussed in this section.

ChatGPT usage

As Figure 11 shows, one out of six teachers
frequently used ChatGPT. Two teachers
had played with ChatGPT a little bit (2-3
times) and three knew of ChatGPT but

Have you used ChatGPT?

Yes, a lot

No\/
\/A little bit

Figure 11: Usage of ChatGPT

never used it themselves. Through the
interviews, it was found that all six teachers
expressed an interest in GenAl, but have
different attitudes towards ChatGPT. These
three attitudes towards ChatGPT were: the
overwhelmed teacher, the underwhelmed
teacher and the enthusiastic teacher.

The overwhelmed teacher

For those teachers who didn't use ChatGPT,
the reason was that they felt overwhelmed
by it. They didn't know where to start,

or found it frightening that they didn't
understand how ChatGPT could generate
content. Nevertheless, these teachers did
mention being interested in using it, but just
didn’t know how to.

D “It does go over my head, so to speak.
) And | do find that a bit scary. That |
p just don't understand it anymore.
'_', (Teacher 6)”

LI

“Yes and | really do find it very interesting. But
yeah, | just don't know where to start.”
(Teacher 3)

a%

The underwhelmed teacher

Two teachers who had tried ChatGPT,
mentioned that they had not found it to

be of much use to them, so they did not
continue with it. They mentioned that the
quality of the results was not good or that
ChatGPT did not work well with the course
they were giving. They are open to using
GenAl for their work, but are waiting for
GenAl programmes that work better for the
subject they teach.

“I thought the quality of what it
provided me was really below par
at least last year.” (Teacher 2)

“ChatGPT is not useful for
what | need it for. ChatGPT is
not focussed on Science. We
have so many weird formulas.

\ That just doesn't work.”
}f (Teacher 4)

EEER
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The enthusiastic teacher & Al inspiration group

The one teacher who frequently used
ChatGPT expressed enthusiasm and
mentioned that while ChatGPT doesn't work
perfectly it helps him a lot in his work. He
likes to use it when he needs inspiration

for materials for their lessons, or when he
needs to write something but his energy

is low. This teacher is also part of the ‘Al
inspiration group’ of the school. Teachers
can join this group voluntarily. Currently, the
group consists of seven teachers. They have
gotten together once to discuss how they
could implement Al at school. Since then,
not a lot has happened with this group.
Nevertheless, it shows that a small number
of teachers are interested in GenAl.

“But as a teacher, just sometimes
energy runs out...and then | just have it
and | haven't had to think about it. | just

had to ask.” (Teacher 1)

“I can also use ChatGPT
for creative preparation of
my lessons.” (Teacher 1)

NS

4

ChatGPT through students

As of now, most teachers come into contact
with ChatGPT through their students. In
most cases, this is a negative interaction,
witnessing a student’'s misuse of ChatGPT.
Therefore, the connection with ChatGPT
becomes negative for teachers.

“But when you're talking about what you
don’t actually want to spend time on, it
would be acting as a detective to determine
whether your students are committing
fraud.” (Teacher 2)

Nevertheless, some teachers also
experienced positive interactions with
ChatGPT through their students. This
happened when students openly showed
and presented how they had used ChatGPT.
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This way, the teachers learned new things
about GenAl through their students.

“A student who really tested everything
with it and also looked at whether he
could fool colleagues. That was quite fun
to look at together.” (Teacher 5)

“| also know that they ask it questions. |
didn't know that was possible, but |
learned that from students” (Teacher 4)

View on ChatGPT

Although most teachers seldom used
ChatGPT themselves, most teachers
expressed strong opinions about the tool.
Some compared ChatGPT to a parrot,
implying that it merely regurgitates text
from its database. However, it's important
to understand that ChatGPT is a GenAl
programme, meaning that it doesn't just
copy and paste text. This highlights a

gap in teachers’' understanding of how
ChatGPT generates content. Additionally,
teachers emphasised the importance

of students being critical of the content
generated by ChatGPT. Finally, teachers
did not necessarily view ChatGPT as bad
for students, provided that students are
educated in its proper use (i.e., not relying
on it solely for completing homework
assignments).

3.5. Conclusion

The goal of this chapter was to gain an
understanding of the current context of
secondary education and how secondary
education is adapting and utilising ChatGPT.
To answer this research question, research
was conducted in the current context

of secondary education. Next to that,
qualitative interviews with teachers and
students at CLD were conducted.

Research in the current context showed that
there is a general consensus that human
oversight is crucial whenever Al is employed
in education. The envisioned role for
ChatGPT in education is that of a supportive
tool that can benefit both teachers and
students. Next to that, three key risks

were discovered. These risks include the
biases inherent in Al, the ability of GenAl

to hallucinate, and the privacy implications
associated with its use.

Research conducted at CLD has shown
that students often use ChatGPT for
inappropriate purposes, such as completing
school assignments, without a full
understanding of the nature of ChatGPT
and its information-gathering process.

This raises concerns about whether
students are aware of the aforementioned
risks associated with the use of GenAl.
Discussions about ChatGPT are rare in

the classroom, suggesting that teachers
are not adequately addressing the topic.
Furthermore, teachers at CLD rarely use
ChatGPT themselves, due to limited time
to explore new topics such as GenAl. This
leads to students not being shown how to
critically use ChatGPT and instead use it for
the wrong reasons.

In conclusion, teachers need to educate
themselves about GenAl and gain
experience with ChatGPT to effectively guide
students in its responsible use. In the next
chapter, the ViP method is used to form a
framework for the four different mindsets
teachers can have. These mindsets are then
compared to the teachers of CLD. Finally,
based on the findings of the current and
future context, a problem statement and
design direction are formulated.



Future context

In the previous chapter, the current context was analysed. Having gained insights into
the current context, this chapter dives into the future context of secondary education in
2030. The main research question for this chapter is: What will the future of secondary
education look like?

Chapter 2 highlighted the use of the ViP method to address the research question

at hand. This method begins with the identification of various factors, including
developments, trends, conditions and principles, which are drawn from literature,

news sources, academic research and interviews. As detailed in Chapter 2, an extensive
exploration across multiple fields was undertaken to identify factors relevant to
secondary education. These were then organised into clusters referred to as the ‘driving
forces’ for the future context.

This chapter provides a discussion of the twelve driving forces shaping the future
context of secondary education. These driving forces have been instrumental in shaping
a framework that delineates the four distinct mindsets observed among educators. A
comparison is then made between these mindsets and those prevalent among teachers
in CLD, assessing potential overlap.

4.1. The driving forces for the future of secondary education
4.2. Framework: The different mindsets of teachers

4.3. The mindset of teachers at CLD

4.4. Choosing a mindset

4.5. Conclusion
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One hundred ten factors were found

in the fields of politics & democracy,
finance & labour, economy, culture,
psychology, ethics, demographic, sociology,
sustainability & ecology, technology and
biology & evolutionary. This ensured the
creation of a holistic perspective on the
domain. In this project, 12 driving forces
have been found for the future of secondary
education. As mentioned before, the
driving forces are related to each other and
together form a framework for the future
context. The factors that have shaped these
clusters can be found in Appendix E. In

the next sections, the driving forces will be
discussed.

Research showed that Generation | has
embraced digital technology as an essential
part of their lives today (Jain, 2013).
Subsequent generations have continued

to adopt this as well (Piersma & Wiggers,
2023). A good example of this technological
integration can be seen in the fact that
young people sometimes share passwords
as a sign of affection (KNAW, 2013).

This integration has influenced Generation
Alphas to have a speed of browsing, a need
for short answers and immediate feedback.
Next to that, they have a preference for
multitasking behaviour. However, these
form obstacles in the development of critical
thinking, which takes time and attention or
interest in details (Drugas, 2022).

Education is trying to adapt to the digital
lifestyle of students by integrating
approaches like game-based learning
(Darwesh, 2016). While game-based
learning in education is not a recent
development, it's experiencing a significant
surge in popularity due to students’ online
engagement (Neendoor, 2023).

36

Secondary school students are faced with
a lot of school and homework. A report
by Nederlands Jeugdinstituut showed that
this is also the biggest driver of stress for
students and that the number of students
in secondary education who experience
pressure due to schoolwork has increased
significantly (Nederlands Jeugdinstituut,
2023).

Next, the relationship between poor mental
health correlates negatively with upper
secondary school completion and grades
(Brannlund et al., 2017; Van Den Eijnden

et al., 2019). This creates a cycle where
schoolwork causes stress and influences
their mental health, but this again influences
their schoolwork. Another factor that can
now be added to this cycle, is the use of
their phone. The report by the Nederlands
Jeugdinstituut found that 39% of secondary
education students say they spend less
time on homework and schoolwork due

to smartphone usage. Also, compulsive
social media use negatively impacts young
people (11-18 years old), leading to poorer
academic performance and concentration
issues (Cavdar, 2023).

Due to the increasing popularity of
ChatGPT among students, several schools
are experimenting with alternative

student assessments (Samplonius, 2022;
Schildkamp, 2023). This is mainly driven by
the necessity to develop new assessment
approaches that prevent students

from relying on ChatGPT to complete
assessments on their behalf (Noordhoff,
Interview, 2023). While the reason might be
perceived as negative, ChatGPT is causing a
dynamic shift in education where teachers
have to revisit their static way of educating.
The smart education framework, which

is mentioned earlier in this document,

is a great example of how intelligent
technologies enable education to become

more dynamic (Demir, 2021).

Multiple studies suggest that the learning
process differs based on the individual
learner (Janati et al., 2018). Nevertheless,
most educational institutions offer a
standardized pace and toolset for each
student (Mead, n.d.). Adapting the content
and experience to individual learners

often results in better user retention and

a more meaningful and deeper learning
experience (Chiotaki et al., 2023). A good
demonstration is the fact that children learn
words more easily when they are interested
in the category to which the word belongs
(Ackermann et al., 2019).

Due to COVID-19, education was forced

to become more digitalised (Onderzoek
Naar Corona En Onderwijs, 2023). This
revealed that online education provides
more flexibility for students and forces
them to learn more independently (Cursum,
2022; Academy_Admin, 2023). Therefore,
online education gained more popularity
(Schildkamp, 2023). This resulted in multiple
collaborations between companies and
education institutions to create platforms
that allow students to work at their own
pace (Snappet Nederland B.V., 2023;

Gynzy, n.d.). Central to this change is Al

as the driving force that makes it possible
to provide personalized Al-driven tutoring
and feedback to students based on their
individual learning needs and progress
(Baidoo-Anu & Ansah, 2023).

While Al might make education more
personalised by providing Al tutors, teacher
support is still seen as an important pillar
when setting and striving for goals for
students (Van Kammen, 2022). Several
studies have shown that students value

the feedback of the teacher. As an

example, children whose teachers have

low expectations tend to experience a

less stimulating learning environment
compared to children whose teachers have
high expectations. In addition, receiving
compliments from the teacher has a positive
effect on the self-confidence of students
(Smeets et al., 2022).

While digitalization and online education
are becoming more popular, it's important
to maintain physical education as well.
Social contact between students and
teachers is crucial for both parties involved.
During adolescence, social relationships,
including whether you ‘fit in’ and how others
perceive you, play a significant role in the
development of a sense of uniqueness. This
sense of uniqueness is achieved through
contact with peers and teachers (Sollie et
al., 2023). In addition, research has shown
that social interaction in the physical
environment has a positive impact on
students’ learning and social interaction
(Sherzod & Leonodovna, 2023; Nahardiya et
al., 2022).

Besides that, a good relationship between
students and teachers is crucial (Nederlands
Jeugdinstituut, 2022c) and both students
and teachers profit from it (Koomen, 2013).
Students get more motivated and teachers
have better wellbeing (Van Der Want, 2015).
Moreover, the Self-Determination Theory
(SDT) explains that one of the three key
psychological needs that drive motivation is
relatedness (University of Rochester Medical
Center, n.d.). This signifies the human desire
for connection with others. This theory

is widely applied across various domains
including education.

In the interaction with Al, teachers’ self-
confidence plays a crucial role in building
a good relationship with Al. Personal
characteristics are associated with one’s
satisfaction and engagement with Al

|37



(Timotheou et al., 2022). An example of this
is that humans often misattribute blame

to themselves when technology performs
poorly (Chong et al., 2022). Additionally,
there exists an interdependent relationship
between stress and the satisfaction of
technology use (Liang & Lee, 2017). This
shows that mental health is important to be
able to confidently interact with Al.

Certainty is an important factor in being
able to trust someone or something
(Godbole, 2017) and to ensure that people
start using Al trust is needed (Lorenz, n.d.).
So, to be able to trust Al, transparency is
required (Floridi, 2016; Floridi and Taddeo,
2016; European Parliamentary Research
Service, 2022).

In many cases, users are left uncertain
about the reasons behind ChatGPT's
behaviour, sometimes even perplexing
its creators (“ChatGPT Is a Black Box: How
Al Research Can Break It Open,” 2023).
Consequently, the lack of transparency
fosters a sense of doubt towards GenAl.

Humans have a tendency to resist
change and the reason for this is that

we are creatures of habit (Zimmerman,
2006). Furthermore, individuals generally
struggle to recognise the need for change
(Greenberg & Baron, 2017). This resistance
to change extends to teachers’ attitudes
towards GenAl, with many perceiving it as
merely a passing trend and maintaining
their confidence in traditional teaching
methods (Maerlant College Brielle,
interview, 2023).

Teachers experience high pressure at work.
In 2023, a school survey revealed that 45%
of teachers fear that the results of their
students are not good enough, with 42%
fearing a burnout (Teacher Tapp, 2023).
Despite knowing the workload challenges
before accepting a job as a teacher, many

teachers still acknowledge it as their primary
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cause for leaving the work field (Perryman &

Calvert, 2019).

The World Economic Forum organises an
annual gathering of intellectuals, journalists,
CEOs from the world's largest companies
and international politicians. Each year,
they release a Future Jobs Report. This
year's reports suggest that 23% of jobs
will be distorted (World Economic Forum,
2023). Next to that, a report of Ministerie
van Onderwijs, Cultuur en Wetenschap
states that in 2030, almost 6% fewer full-
time teachers will be needed than in 2020
(2022). As a result, Al is causing a fear

of unemployment, amplifying the work
pressure of teachers (Liang & Lee, 2017;
Gherhes, 2018).

Digital literacy has gained a place in
secondary school education due to a push
for digitalization (European Commission,
2020; AG Connect, 2022). Yet, meeting

this demand requires tech-savvy teachers
(Piersma & Wiggers, 2023). Unfortunately,
there is a shortage of teachers, particularly
for the critical subject ‘Informatica’ which

is utilized to teach digital literacy (VO raad,
2023).

Teachers’ lack of ICT skills and
familiarization with technologies can
become a constraint to the effective use of
technology in the classroom. Therefore, it's

crucial to train teachers to use computers as

a teaching and learning tool (Timotheou et
al., 2022). Nevertheless, users need to put
in considerable effort to make a digital tool
work, adding to the workload of teachers.
(Piersma & Wiggers, 2023). Next to that,

teachers’ busy schedules prevent them from
acquiring new digital skills, creating a barrier
to the adoption of digitalization in education

(Maerlant College Brielle, University of
Twente, Interviews, 2023).

When looking for relationships between the
driving forces, opposing forces appeared.
Based on these opposing forces, a two-
dimensional framework was created, which
is shown in Figure 12. The horizontal axis

represents people’s attitudes towards
education, ranging from traditional to digital
education. The vertical axis represents
people’s level of adaptability, ranging from
limited & close-minded to open & curious.
Within this framework, four mindsets
appeared. These mindsets encapsulate the
different attitudes that teachers may adopt
as they navigate the future of secondary
education intertwined with Al. The following
page will discuss these mindsets.
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1 Adapting to the digital generation

2 The negative influence of technology on
schoolwork

3 Making education more dynamic through
the use of Al

4  The power of Al-enabled personalised
online education

5 The opinion of the teacher matters

6 The classroom as an important driver for
social contact

7  Good mental health is fundamental
for a good relationship with Al

8 Fear of the unknown in Al

9 We like the way things are

10 The pressure to perform keeps

building

11 A need for tech-savvy teachers but
no supply

12  Adopting digital skills requires effort
and time

Figure 12: The four mindsets of teachers
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4.2.1. Traditional &
overlooking the upside

Driving forces 8, 9 and 11

A teacher who obtains this mindset has
years of teaching experience. They prefer
their familiar methods and tools they trust
to use and cannot see the upside of Al as
they have never used it before and are not
planning to. They dislike Al and mostly see it
as a threat.

4.2.2. Overwhelmed and
occupied

Driving forces 2, 7, 10 and 12

As mentioned in driving force 10, teachers
experience high pressure at work. A teacher
who falls into this mindset is already
struggling to keep up with their busy work
schedule and does not feel like there is
space to look into new developments like Al.

4.2.3. Optimistic, fast adapter
Driving forces 1, 3, and 4

These teachers are in general optimistic
and curious when it comes to new
developments. They like to try out new
things and can easily adapt to new
developments. They do not see the dangers
that Al could have.

4.2.4. Social & motivated

Driving forces 5 and 6

This teacher finds joy in positive
relationships with students and wants to
improve their work for the sake of their
students as they are the fuel to their
motivation. Teachers in this category are
open to change but do not immediately
feel drawn to digital developments.
Nevertheless, they like to improve their
methods. Furthermore, if something is seen
as beneficial to students, they often show a
willingness to adopt it.
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4.3. The mindset of
teachers at CLD

To ensure that at least one of the mindsets
found in the previous research aligns with
the specific context at CLD, interviews with
teachers were done. The same teachers that
were interviewed about ChatGPT, were also
asked questions about their work. Teachers
were asked about all the tasks that they
have to do in their work. These tasks were
written down on task cards. Following up to
this, teachers had to place these tasks onto
a value sheet (see Figure 13).

Afterwards, the teachers were asked to
explain why they value certain tasks more
than others. This helped determine what
the teachers value in their work. During

the interviews, the importance of the tasks
themselves, the significance of students,
and the value of colleagues emerged. These
findings revealed that teachers of CLD value
positive social interaction with pupils and
the opportunity to improve their work. An
overview of these findings is visualised in
Figure 14.

A comparison of the perspectives of the
teachers at CLD with the four mindsets
outlined in the framework reveals a

clear alignment with the fourth mindset,
namely the social and motivated mindset.
Subsequent sections will present the
mindset of the teachers of CLD.

Figure 13: Value sheet of one of the teachers

Christelijk Lyceum Delft’s teacher

INNOVATIVE, DYNAMIC & CREATIVE

A connection with students

Contributing to the

@ development of students

Building a connection with
students

“That feeling of connection with a
student, or a whole class, that's
what I'm constantly seeking for”

(Teacher 1)

Ability to improve work

“In education, you have very short
cycles because you can just come up
with a lesson for today and try it out.”

(Teacher 5)

Freedom to create and improve

Create new materials

Short feedbackloop

©e®

Time is scarce

Need to divide their time wisely

Teachers have a lot of tasks

® ©

"To take the peaks out of your workload,
you have to plan very well and | find
that difficult.” (Teacher 1)

“When | have time | actually like

making lesson material a lot too,

but | don't have enough time for
that” (Teacher 6)

Figure 14: Visualisation of the findings on the mindset of teachers at CLD
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4.3.1. Ability to improve work

At CLD, teachers are known for being
innovative, dynamic, and energetic. They
love having the freedom to experiment and
try out fresh ideas in their classes. Teachers
have strong opinions about what is good
and poor quality teaching and therefore
critically evaluate new course materials and
lesson plans. Next to creating, they value
any task that enables them to improve
their teaching abilities. Therefore, they
appreciate being able to easily test their
ideas in the classroom, which provides
them with a fast feedback loop. Any task
related to their subject and enhancing their
teaching abilities serves as motivation for
their job. Next to that, they like to work

fast and effectively. As well as creating

new materials, teachers like the immediate
feedback loop in education. This immediate
feedback is provided by students’ responses
in the classroom. This rapid feedback loop is
invaluable to them in refining their teaching
methods and improving student learning
outcomes.

4.3.2. Time is scarce

In addition to teaching and making teaching
materials, teachers at CLD have many

other tasks that take up their time. Due to
the number of tasks throughout the year,
time is scarce for teachers and they have

to divide their time wisely. Some teachers
struggle to find a balance between these
competing tasks, while others have adopted
a strict planning approach to avoid feeling
overwhelmed. But, even the teachers who
have tightly scheduled timetables often find
themselves short on time to accomplish
everything they aim to do within a week.

4.3.3. A connection with
students

Next to creating and improving teaching
materials, they place significant value on
fostering connections with students and
contributing to their personal development.
This connection remains an ongoing

driver in their profession and serves as a
motivational factor.
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4.4. Choosing a
mindset

Designing for the various mindsets teachers
can obtain towards GenAl in education
poses a complex challenge, as different
mindsets necessitate different approaches.
Furthermore, there will always be teachers
who are reluctant to embrace or incorporate
GenAl, similar to those who still prefer
traditional pen and paper methods to digital
tools. Therefore, it was decided to focus on
designing for one of the four mindsets of
the framework.

When comparing the perspectives of the
teachers at CLD with the four mindsets
outlined in the framework, there is a clear
alignment with the fourth mindset: the
social & motivated mindset. Teachers with
this mindset are motivated and open to new
approaches if these approaches improve
their work or if they benefit the students.
Therefore, it was decided to design for
teachers with this mindset. This provides an
opportunity to tailor the design to the needs
and preferences of teachers who have this
mindset, potentially attracting their interest
and engagement. However, it's important to
recognise a significant constraint: teachers
face demanding schedules and have limited
time to engage with new topics such as
GenAl. This limitation must be taken into
account when designing interventions

or educational materials aimed at this
audience.

4.5. Conclusion

The aim of this chapter was to envision the
future context of secondary education in
2030. Using the ViP method, a framework
was developed that identifies four mindsets
that are prevalent among teachers. These
mindsets encapsulate the different attitudes
that teachers may adopt as they navigate

a future landscape of secondary education
intertwined with Al.

As designing for the various mindsets
teachers may have towards GenAl poses

a complex challenge, it was decided to
focus on one of the four mindsets of the
framework. It was found that the fourth
mindset of the framework aligned best
with the mindset of teachers of CLD.
Consequently, the final design of the project
will be tailored to teachers with a social and
motivated mindset. However, it's important
to recognise a significant constraint:
teachers face demanding schedules and
have limited time to devote to new topics
such as GenAl.

With these considerations in mind, the
following chapter proposes a problem
statement and design direction that are
informed by insights from both the current
and future contexts of secondary education.



Design direction

In the previous chapter, a framework was established to describe four different
mindsets secondary school teachers can adopt towards GenAl in education. Following
a comparison with the mindset of teachers of CLD, it was determined that designing
for teachers with a social and motivational mindset would be most appropriate. In

this chapter, insights from both the current and future contexts are used to shape our
problem statement and design direction. In addition, the criteria for guiding the design
direction are discussed.

5.1. Problem statement
5.2. Design direction
5.3. Conclusion
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5.1. Problem
statement

Findings from the research phase showed
that students frequently use ChatGPT for
schoolwork, but are often unaware of the
risks involved. It's crucial for teachers to
guide students in the responsible use of
ChatGPT and to educate them about these
risks. However, ChatGPT is rarely discussed
in class, suggesting that teachers do not
consider it important. In addition, teachers
at CLD rarely use ChatGPT, mainly due to
limited time to explore new topics such as
GenAl. This results in students not being
taught how to use it critically.

The problem statement therefore states:

“Teachers need to develop knowledge and
experience of GenAl in order to educate their
students about it in the classroom. Currently,
this is not being done due to their demanding
schedules and unclear guidance from their
management, resulting in students not being
shown how to critically use GenAl”.

5.2. Design direction

It was decided to focus on teachers with a
social and motivated mindset. Teachers with
this mindset are open to new approaches

if they improve their work or benefit their
students. Leveraging this mindset and
addressing the problem statement, a design
statement is proposed:

“In a world undergoing digitalisation,

| want teachers to engage in social
interaction with students while acquiring
Generative Al knowledge and experience.”

5.1.1. Social interaction

As social and motivated teachers place
value in the connection with students, the
final design has to include social interaction
with students to stimulate teachers to use
it. This approach allows both teachers and
students to collectively build a foundational
understanding of GenAl and explore its
applications together.
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5.1.2. GenAl knowledge

As mentioned in Chapter 3, it was found
that students lack knowledge about how
ChatGPT works and what information it
uses to generate content. They also lack
awareness of the risks involved in using
GenAl. The main risks that students need to
be aware of are:

1. GenAl contains biases
2. GenAl hallucinates
3. GenAl has an impact on privacy

It's crucial that students are aware of these
risks. Therefore, teachers should also be
aware of these risks and be able to explain
to students why these risks exist in the
first place. Therefore, both students and
teachers need to acquire GenAl knowledge.
It's important to note that the aim is not to
scare students away from using ChatGPT,
but simply to make them aware of these
risks so that they can make their own
decisions about whether to use it.

5.1.3. GenAl experience

As found in Chapter 3, students’ use of
ChatGPT has mainly been for one purpose:
asking questions and doing homework.
However, there are other ways in which
GenAl could be used for school or personal
work, such as a writing assistant or digital
tutor (Skrabut, 2023). The interviews
revealed that teachers have strong opinions
about how students should use ChatGPT,
but only a small proportion of teachers
actually use ChatGPT themselves. Teachers
should be able to guide students in the use
of ChatGPT and therefore have experience
of using it themselves.

In addition, active learning improves the
academic achievement of individuals
(Yannier et al., 2021; Ozgurr, 2023). Active
learning is an approach to teaching in which
students are actively involved in the learning
process, rather than passively receiving
information from the teacher. It involves
students taking part in activities such as
experiments or discussions. Therefore, it's
important for both teachers and students to
gain experience with GenAl by actively using
it.

5.1.4. Criteria

Drawing from the research and discussions
with CLD, the final design should fulfil the
following criteria to ensure usability of it for
teachers:

+ Astime is limited for teachers the final
design should occur during class time.
This is 50 minutes.

* Astime is limited for teachers, the
final design should require minimal
preparation time.

+ The final design should be able to
stand on its own, without the external
assistance of the designer. This means
the concept should be doable by
teachers that lack GenAl knowledge and
experience.

5.3. Conclusion

The aim of this chapter was to establish a
design direction for the project. In order to
formulate a design statement, a problem
statement was developed: “Teachers need
to develop knowledge and experience of
GenAl in order to educate their students
about it in the classroom. Currently, this

is not being done due to their demanding
schedules and unclear guidance from their
management, resulting in students not
being shown how to critically use GenAl”

Based on this problem statement and

the identified teacher mindset, a design
direction emerged. This design direction
emphasises the importance of fostering
social interaction between teachers and
students while integrating GenAl into
educational practice. As a result, it has
the potential to stimulate the interest

and engagement of teachers who are
receptive to exploring innovative methods
that enhance their work or benefits their
students. The outcomes of this chapter form
the base for the design phase.




Facilitating the integration of
GenAl into secondary education

Following the research phase, this phase focuses on the design process. The design phase
was kicked off with multiple brainstorming sessions to generate ideas. Individual brainstorms
were done by the designer and two creative sessions were held with multiple design master
students. These brainstorms resulted in the desired qualities for the final design of the
project.

A design-through-doing approach was used to develop concepts. In this approach, concept
prototypes are taken to the context and stakeholders early on in the process and are
immediately tested (Rincén-Saavedra et al., 2019). This allowed for quick iterations of the
concept and the exploration of alternative directions if necessary. This resulted in two
successful and functional prototypes: a lesson module and a website.

In order to provide guidance for the integration of GenAl in secondary education over the next
two years, a roadmap has been developed following the framework outlined in Simonse’s
guidebook (2017). Through the use of the website and lesson module, this roadmap lays the
groundwork for the integration of GenAl beyond the parameters of our project.

6. Design methods

7. Desired concept qualities

8. The concepts & concept testing
9. Implementation

10. Conclusion




Designh methods

Following the problem statement and design direction established in the research
phase, this chapter focuses on the different design methods used to develop the
concepts. The results of these methods are presented in the following chapters.

6.1. Individual brainstorms and creative sessions
6.2. Design-through-doing

6.3. User involvement

6.4. Conclusion
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6.1. Individual
brainstorms and
creative sessions

For the first phase of ideation, individual
brainstorms and creative sessions helped
identify the desired concept qualities for
the final design of the project. Two creative
sessions were done with two small groups
of Industrial Design Engineering students.
Design students were selected because of
their ability to easily articulate their creative
ideas and rationale for proposed actions.
Their familiarity with design principles

and processes made them well-suited to
contribute meaningfully to the discussions
and activities conducted during these
sessions. For these creative sessions,
creative problem solving techniques were
used formulated by Heijne and van der
Meer (2019). Their techniques allow people
to be creative which leads to novel and
useful solutions. In Appendix F, a full setup
for the creative sessions can be found.
Figure 15 shows the two creative sessions in
action.

Figure 15: Top image is Creative Session 1,
Bottom image is Creative Session 2
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6.2. Design-through
-doing

Through a design-through-doing approach,
concept prototypes were tested early in the
process to allow for quick iterations of the
concepts or the exploration of alternative
directions (Rincén-Saavedra et al., 2019).

All tests with prototypes of the concepts
were done at CLD with various secondary
school teachers and their respective classes.
Teachers and their classes were recruited
through surveys and email correspondence.
In total, eight different teachers tested
different versions of concept prototypes
throughout this project. Table 4 gives an
overview of all tests done during this phase
of the project.

As ChatGPT is blocked on the school wifi, an
alternative GenAl programme was needed.
Consequently, Copilot was used during the
testing phase of all concepts. Copilot uses
the same large language model as ChatGPT,

Version of concept Class Teacher

Computing

Concept 1.1 Science

Computing

Concept 1.2 Science

Concept 2.1 English
Exercises:
Fake facts
Self-portrait

Concept 2.2
Exercises:
Future scenario
Brainstorm

Science

Concept 2.3

Exercise:

Extension brainstorm
with prompting

Concept 2.4
Exercise:
Dependent on
information

Concept 2.5 Science
Exercise:
Comparing programs

Table 4: Overview of tests with concept prototypes at CLD

so users get similar responses. Copilot also
has a similar interface to ChatGPT (see
Figure 16). In addition, Copilot is free and
has Internet access (Bing), which makes

it more reliable than the free version of
ChatGPT. Furthermore, Copilot can generate
not only text, but also images and sounds.
Therefore, it was considered appropriate to
introduce this programme to teachers and
students.

————————————————————————————————

Figure 16: Comparison interface ChatGPT and Copilot

6.3. User involvement

Throughout the design phase, user
involvement played a crucial role in the
development of the concepts. By involving
users in the concept development process,
valuable insights, feedback and validation
for our decisions were gained. This ensured
that the concepts better met the needs of
teachers. To facilitate user involvement,
several feedback sessions for both the
lesson module and the website were held.
Surveys were also used to identify the
needs and interests of teachers to ensure
that their requirements were considered

in the design. In addition, discussions and
surveys with teachers were instrumental in
evaluating and improving the usability of
the website. The set-up of feedback sessions
and discussions was inspired by the
Convivial Toolbox methods of Sanders and
Stappers, which emphasise the importance
of directly involving the people we design
for in the design process (2019). Detailed
descriptions of the design and participants
of these sessions and surveys are provided
in the following chapters as they were
conducted.

Examples of prompts

o Copilot

Your everyday Al companion

Warning that the program
makes mistakes

Search bar at the bottom
of the screen




Chapter 7: Design concept Brainstorm sessions Out of the ordinary, collaborative,

qualities interactive
Chapter 8: The concepts & Design-through-doing Lesson module & website
concept testing User involvement Concepts tailored to user needs

Figure 17: the design methods and their corresponding outcomes




Desired concept qualities

As mentioned in Chapter 6, individual brainstorms and creative sessions were used to
kickstart the design phase. Through these brainstorms, three desired concept qualities

emerged. These concept qualities are: Out of the ordinary, Collaborative and Interactive.
This chapter will elaborate on these concept qualities.

7.1. Out of the ordinary
7.2. Collaborative

7.3. Interactive

7.4. Conclusion
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7.1. Out of the @
ordinary

The first criteria for the final design is Out
of the ordinary. Discussions during the
creative sessions highlighted the risk of
relying on traditional methods commonly
found in educational settings, which could
result in the final design feeling mundane
to students accustomed to routine learning
experiences. Furthermore, research
suggests a positive correlation between
the degree of novelty in teaching methods
and student engagement and motivation
(Stupans et al., 2010; Benlahcene et al.,
2020). Therefore, in order to promote
engagement through novelty, it is crucial to
develop an innovative solution that captures
the interest of both teachers and students.

7.2. Collaborative A\
The design should facilitate the acquisition &8
of GenAl knowledge and experience
through collaboration. Numerous studies
have demonstrated that interactions
between teachers and students, or among
students themselves, have a positive impact
on student engagement (Abou-Khalil et al.,
2021; Malikovna et al., 2022; Muzammil et
al., 2020). Additionally, considering that the
teacher we are designing for enjoys social
interaction with students, collaboration

is desired. Therefore, the second desired
design quality is collaboration.

7.3. Interactive @

The design should be interactive, meaning
that both teachers and students are
actively involved in the content of the
design. Studies by Abou-Khalil et al. (2021),
Malikovna et al. (2022) and Muzammil

et al. (2020) have shown that interaction
with school content is crucial for student
engagement. Therefore, allowing students
to interactively acquire GenAl knowledge
will increase their engagement and
understanding. For this reason, the desired
final concept quality is interactivity.
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7.4. Conclusion

The aim of this chapter was to summarise
the results of the creative sessions. These
sessions led to the identification of three
desired concept qualities for the final
design of this project: Out of the ordinary,
Collaborative and Interactive. With these
qualities established, the next chapter
explores the search for existing products on
the market that possess these qualities.



Concepts & Testing

As described in Chapter 6, a design-through-doing approach was used to develop

and refine the concepts for CLD. Figure 18 illustrates the various tests and iterations
of the concept prototypes that were carried out through this approach. In total, for
three different concepts, prototypes were tested throughout the project. Two of these
prototypes proved to be successful and functional: a lesson module and a website.

All concept prototypes were tested using the Copilot GenAl programme. This chapter
explores the details of all concepts and how findings through testing led to the
development of the lesson module and website.

Test with teacher Test with teacher
Concept & students Concept & students
1.1 1.2
Test with teacher & students
® Testing showed that the concept was ineffective in
achieving the design statement and criteria. New concept through
findings
v Testing showed that the concept was effective
in achieving the design statement and criteria.
Test with teacher & students Feedback session with teachers
Test with teacher & students Survey
Test with teacher & students Discussion with teachers

Figure 19: Process of all tests with concept prototypes throughout the project

8.1. Concept 1: Interactive online module
8.2. Concept 2: Lesson module

8.3. Concept 3: The website

8.4. Conclusion
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Interactive online module

As mentioned previously, the target
audience for this project consists of social
and motivated teachers who are open

to change if it benefits their students.
Therefore, the aim of this concept is to
increase students’ understanding of GenAl
and raise awareness of its risks for future
use. Given that many teachers emphasised
the importance of students acquiring
knowledge about GenAl, it is expected that
they will embrace the implementation of
this concept in their classrooms.

To achieve an understanding of GenAl, the
first concept consists of an interactive online
module designed to educate students
about GenAl. Students can engage with the
concept on their laptops and it’s structured
to be completed within a 50-minute lesson.
In addition, teachers can use the concept to
enhance their own understanding of GenAl.
The concept prototype has been developed
using Figma. Figure 19 shows an example of
one of the screens of the prototype.

Statements and
questions to prompt
student reflection on

the topic.

Out of the ordinary

This concept is exceptional in that it allows
students to learn interactively through a
digital module without direct instruction
from their teacher. It provides a unique
and engaging learning experience for both
teachers and students.

Interactive

Throughout the module, students engage in
hands-on exercises on paper that simulate
the steps involved in training a GenAl
programme. This interactive approach
encourages active participation and
facilitates a deeper understanding of the
content. Figure 20 on the following page,
shows an example of one of these hands-on
exercises.

Collaborative

To assess students’ learning outcomes, they
work in pairs to create a poster showcasing
their newfound knowledge, using the GenAl
programme called Copilot. This collaborative
activity promotes teamwork and enhances
the learning experience. A Miro board

was used to facilitate poster creation and
consolidation.

Heb jij wel eens Generatieve Al gebruikt?

Black buttons can be
clicked by students to
engage students
interactively.

Figure 19: Example of a screen students would see
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Exercise 1:
Students step into the role of a ChatGPT trainer and
need to mark text that talks about the topic ‘tree’.

O

Arboreale Diversiteit: Ecologie en Culturele
Relevantie

Een boom is een groot, meerjarig houtachtig
plantenorganisme dat meestal één centrale stam
heeft, vertakte takken en bladeren draagt. Bomen
behoren tot de groep van vaatplanten en spelen
een cruciale rol in ecosystemen. Ze absorberen
kooldioxide tijdens fotosynthese en produceren
zuurstof, wat essentieel is voor het leven op aarde.

Bomen variéren in grootte, vorm en bladtype, en er
zijn duizenden soorten verspreid over de hele
wereld. Naast hun ecologische rol, bieden bomen
hout, voedsel en habitat voor diverse flora en
fauna.

Students step into the role of ChatGPT and need to find patterns in pieces of text.

@)

Arboreale Diversiteit: Ecologie en
Culturele Relevantie

Een boom is een groot, meerjarig houtachtig
plantenorganisme dat meestal één centrale
stam heeft, vertakte takken en bladeren
draagt. Bomen behoren tot de groep van
vaatplanten en spelen een cruciale rol in
ecosystemen. Ze absorberen kooldioxide
tijdens fotosynthese en produceren zuurstof,
wat essentieel is voor het leven op aarde.

Bomen variéren in grootte, vorm en bladtype,
en er zijn duizenden soorten verspreid over
de hele wereld. Naast hun ecologische rol,
bieden bomen hout, voedsel en habitat voor
diverse flora en fauna.

@)

De Structuur en Significatie van Bomen

Een boom, een veeljarig, houtachtig
plantenorganisme, toont een karakteristieke
structuur bestaande uit een centrale stam,
vertakte takken en bladeren. Bomen behoren
tot de vaatplantenfamilie en vervullen een
cruciale rol in ecosystemen. Via fotosynthese
absorberen ze kooldioxide en produceren ze
essentiéle zuurstof. De diversiteit in grootte,
vorm en bladtype weerspiegelt zich in
duizenden soorten wereldwijd. Naast
ecologische betekenis dienen bomen als
bronnen voor hout, voedsel en habitats voor
diverse flora en fauna, en dragen ze bij aan
culturele symboliek en esthetische waarde.

Figure 20: Part of the first two exercises done on paper

The tests were carried out with two classes
of senior general secondary school students
aged between 16 and 17. Appendix H
provides a full discussion of the design and
the tests conducted. In this section, the key
findings that have influenced the further
development of the project are discussed.

Observations during testing revealed

that students swiftly navigated through
the interactive model with the aim of
completing it as quickly as possible. Their
rapid clicking through the screens of the
concept rendered it impossible to read
the content displayed. Furthermore,
students opted to use the Miro board for
recreational purposes instead of engaging
in the intended activity of poster-making.
In a discussion after testing, the teacher
mentioned the concept had overwhelmed
students with information and strayed
too far from traditional teaching methods,
leading to a lack of student motivation.
Based on these insights, a conclusion can
be drawn that the final design should not be
too far Out of the ordinary.

In addition, limited student-teacher
interaction was observed. The teacher had
to constantly check if students were actually
working. Given that the primary goal of this
project is for teachers to gain knowledge
and experience of GenAl while socially
interacting with students, this concept does
not align with the design direction of the

project. Consequently, this concept will not
be pursued further.

Nevertheless, the testing of this concept
provided valuable insights that helped set
new goals for the next concept. These goals
were:

1. To create a more traditional setup for

the concept

To ensure the teacher is more involved

To ensure that students don't feel

overwhelmed by the amount of

information available on GenAl, it's

important to manage the amount of

information provided.

4. To restrict the amount of freedom
students are given in exercises

5. To ensure motivation of students
through incentives

6. To provide assistance in prompting

w N

A new concept was created based on

the goals above and the principle of
constructive alignment by Biggs & Tang
(1999). This principle is used in education to
determine the learning objectives, activities
and accompanying assessment. The next
section delves into this concept.
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Lesson module

With the updated goals in mind, a new
concept has been developed that is in line
with the traditional teaching format used

at CLD. This concept follows a structured
approach where the teacher provides an
introduction and explanation of the lesson
topic, followed by the students working

on related assignments. By adopting this
format, the aim of creating a concept with

a more traditional structure is achieved,
while at the same time involving the teacher
more in the process. To ensure that the
new concept did not duplicate existing
ideas, a search was made for existing lesson
modules that matched the design direction
and desired concept qualities.

A review of existing lesson modules was
conducted to identify those that could
facilitate social interaction between teachers
and students while enhancing teachers’
understanding of GenAl. The evaluation
criteria included the ability of the products
to be implemented within a 50-minute
timeframe and to require minimal teacher
preparation. The level of interaction and
collaboration the lesson modules could
achieved between teacher and students
were also considered. Despite the search,
no products fully met these criteria.
However, eight lesson modules were
identified as valuable sources of inspiration
for our concepts. A detailed overview of
these products can be found in Appendix G.

The lesson modules provided valuable
insights into the materials teachers need to
deliver an effective lesson (see Figure 21). In
addition, existing lesson modules provided
guidance on how to design clear exercises
for students, emphasising the importance
of encouraging reflection on the use of
GenAl by documenting their preferences
and concerns. Although two websites
offering GenAl exercises for students were
identified, most of the activities required
more than 90 minutes or multiple sessions
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to complete, which was not in line with the
desired criteria of achieving the concept
within a 50-minute timeframe. Nevertheless,
these exercises served as inspiration for

the development of activities within our
concept.

slides

teacher’s guide

exercises

Figure 21: Example of what is presented to teachers to be
able to use a lesson (Digi-doener! | Nationale Al-cursus
Junior 1 | Kunstmatige Intelligentie, 2019)

As mentioned previoulsy, the CLD teaching
format has been used in the development
of the concept to ensure immediate teacher
involvement. To ensure motivation of
students through incentives, the principle
of constructive alignment by Biggs & Tang
(1999) was used. In this principle, one

looks at the learning objectives, activities
and the assessment. Learning objectives
are what students should be able to know
or do after a lesson. Learning activities

are how students achieve the learning
objective. Learning assessments are used
to measure the level of achievement of

the learning objectives among students.
Through assessments, the model ensures
the presence of incentives. Figure 22 shows
the learning objectives, activities and
assessment for the new concept.

Learning objectives

There are two learning objectives for the
concept. Learning objective 1 is to acquire
the necessary GenAl knowledge. Learning
objective 2 is to gain experience and
criticism when using GenAl. These objectives
are based on the problem statement and
design direction proposed in the research
phase.

1. Test on necessary generative
Al knowledge

2. Hand in assignment about
exercise with generative Al

1. Acquire the necessary generative
Al knowledge.

2. Gain experience and criticism
when using Generative Al

1. Discussion on misconceptions concerning
generative Al will be discussed with the whole
class, led by the teacher.

2. Perform exercises with generative Al. They will
be given prompts to help them get started.

Figure 22: Visual made based on the principle of constructive alignment (Biggs & Tang, 1999)

Learning activities
How is learning objective 1 achieved?

When testing concept 1, it was observed
that statements on GenAl triggered
discussions among students and
encouraged them to reflect on the content.
Therefore, statements are used to achieve
learning objective 1. The teacher presents
statements about GenAl knowledge to the
students and allows students to comment
on them. This ensures that the GenAl
knowledge is shared with the teacher and
the students, without bombarding them
with information. Through this, the goal of
retaining the amount of information given
on GenAl is achieved.

How is learning objective 2 achieved?

To achieve learning objective 2, students
engage in exercises using GenAl to gain
hands-on experience and provide feedback.
The exercises include clear instructions

for students to follow to ensure they are
guided throughout the process. In addition,
students are provided with sample prompts
to help them get started. This approach
limits the amount of freedom students have
in the exercises, but also provides them
with prompting support to facilitate their
learning experience.

Learning assessment

How is learning objective 1 measured?

In order to motivate students through
incentives, a test is done to measure
learning objective 1. These tests can be
administered using different methods such

as an online platform, oral questioning or
written exercises. For the first four tests,

an online platform was used that rewards
students with the highest number of correct
answers. This competitive element is
intended to encourage active participation
in class (Burguillo, 2010; Cantador & Conde,
2010). For the final test, the test questions
were discussed verbally with the class.
Students were encouraged to raise their
hand if they believed a particular answer to
be true, and the teacher would then select
students to elaborate on their answers.
Both the online and oral approaches were
effective in assessing learning, but the oral
approach offered additional benefits. It
facilitated engaging discussions and enabled
the teacher to provide immediate feedback
on students’ responses, thereby enhancing
the overall learning experience.

How is learning objective 2 measured?

To measure learning objective 2, students
are asked to hand in their work at the end
of the class with their teacher. This allows
the teacher to measure whether students
were able to achieve learning objective 2.
Additionally, students know that whatever
they put down on paper will be checked by
their teacher, which in turn should motivate
them to actually work on the assignment.
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With the learning objectives, learning
activities and assessment in place, a lesson
module was created. This lesson module
consists out of two parts: The first part
contains learning objective 1 and the second
part contains learning objective 2.

Part 1: Acquiring the GenAl knowledge

The lesson module starts with the teacher
introducing the topic of GenAl through

a brief explanation, supplemented by
examples of GenAl content. The teacher
then asks the students to share their
understanding of what ChatGPT is.
Following up to this, statements are
presented to the students concerning the
GenAl knowledge we want the teacher and
students to obtain. This knowledge includes:

GenAl contains a bias

GenAl has an impact on privacy
GenAl hallucinates

ChatGPT 3.5. does not have a real live
connection to the internet.

5. GenAl generates new content.

LN =

Topic 4 and 5 were added after testing
concept 1. It was found that most students
believe that ChatGPT has a live connection
to the internet, which is false. Additionally,
in brief conversations with teachers in the
teachers’ lounge between tests, teachers
compared ChatGPT to a parrot. This implies

Part 1: Acquiring the Generative Al knowledge

Introduction to Generative Al

Statements on Generative Al

ChatGPT copies text from its database
and does not create new content. While
the resulting text from GenAl will have
similarities in style and structure to the
database, it's not just a copy and paste.

After using the statements to discuss these
topics, students take a short test to assess
their retention of the information. Through
these assessments, students and teachers
acquire GenAl knowledge collaboratively in
an active and engaging way.

Part 2: Gain experience and criticism on
GenAl

Students will work in pairs to complete
GenAl exercises designed to give them
hands-on experience. These exercises will
introduce students to a GenAl programme
and guide them through its use. Figure 24
shows the exercise menu that appears in
the final iteration of the lesson module.
These exercises are designed to educate
students about the importance of prompts
and allow them to explore the capabilities of
GenAl, while also raising awareness of the
risks involved. Teachers have the flexibility
to select any exercise to include in the
lesson module. A comprehensive overview
of all the exercises developed and tested
during the project can be found in Appendix

J.

As GenAl is not yet widely integrated
into the classroom, these exercises
provide a novel approach for students to

Part 2: Gain experience and criticism on Generative Al

Exercises with Generative Al

¢ty | @
»)
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Figure 23: Lesson structure for the lesson module
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Exercise menu

Fake facts Self portrait Extreme future scenario

Show the importance of prompting by
writing a text that incorporates a fake
fact to trick fellow students with the fake
fact.

Reveal the bias hidden in Generative Al
and show the importance of prompting
by creating an image using personality

Reflect on the possible risks of sharing
personal information with Generative Al
by writing a future scenario with
Generative Al

Comparing programs Dependent on information Generative Al as a tool

Let students reflect to critically look at
the answers of Generative Al by
comparing Generative Al programs

Discover that Generative Al needs a
sufficient amount of information.
Therefore, humans who possess this
information are always in control. Done
by playing a guessing game with

Show students that there are more ways
to use Generative Al besides as a fact
generator and finishing homework
assignments by using existing prompts
for education purposes.

Generative Al and writing a story about
their previous vacation.

Figure 24: Exercises with GenAl included in the final version of the lesson module

actively engage with the lesson content.

By interacting with GenAl programmes,
students gain practical experience in an
interactive way. In addition, working in pairs
allows students to provide collaborative
feedback, share experiences and gain
insights from each other. Therefore, all
desired concept qualities are present in this
concept.

In order to ensure that teachers can
implement the lesson module without

the help of the designer and to limit their
preparation time, all the necessary teaching
materials were created. After testing the
concept multiple times, the final materials
are:

+ Ateacher's guide that includes the
lesson structure, the aim of each part
of the lesson and what the students will
learn and do

+ Aslide deck containing information and
statements about GenAl

+ Ateacher answer sheet for the correct
answer for the statements

+ A handout on prompts and use cases

+ Astudent assignment sheet for the
exercises with GenAl

As many teachers at CLD use Google Docs

and Google Slides, all teaching materials are
stored on a Google Drive and shared with
the teachers at CLD. A complete overview
of all iterations done through testing can be
found in Appendix J.

Thanks to the cooperation of several
teachers, the lesson module was tested a
total of five times, with each test conducted
in a different classroom with a different
teacher. As the availability of teachers and
classes varied, there was no control over
the specific demographics of the students
involved in the testing process. However,
this provided an opportunity to assess the
applicability of the teaching approach across
different age groups and student levels. The
goal of testing the lesson module was to
see whether it can be used to let teachers
and students gain GenAl knowledge and
experience while socially interacting with
one another.

The tests involved a teacher using the
concept to deliver a lesson on GenAl. One
week prior to the test, teachers received

all materials via email and were asked to
watch a short video about GenAl and try out
two prompts in Copilot. This preparation
was intended to help them feel more
comfortable and prepared for the upcoming
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lesson. During the testing sessions, the
designer was present solely to observe the
proceedings. Figure 25 provides a visual
depiction of the classroom setup during the
tests.

Following each test, teachers were asked
about any difficulties they encountered in
preparing the lesson and their thoughts
on the content, test questions, and
assignments.

=
teacher _f

Figure 25: Classroom setup during testing

Following the initial test, the concept was
found to be a success: the participating
teacher was able to execute the lesson
module; students scored an average of 90
out of 100 on the test; and students worked
attentively on the exercises with GenAl.
Additionally, it was observed that both
teacher and students enjoyed the lesson,
with many instances of laughter observed.

As a result, it was decided to continue
testing the concept in order to improve

the lesson module. Following each test,

the insights gained were used to refine

the lesson module and materials. A range
of exercises involving GenAl were trialled
during each test to provide the school with
a diverse selection of tested exercises. Table
5 below provides an overview of all the tests
conducted at CLD. Appendix | discusses the
research setup for testing the concept.
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Version of concept Teacher

Concept 2.1 English
Exercises:

Fake facts

Self-portrait

Concept 2.2 Science
Exercises:

Future scenario

Brainstorm

Concept 2.3

Exercise:

Extension brainstorm
with prompting

Concept 2.4 German
Exercise:

Dependent on

information

Concept 2.5 Science
Exercise:
Comparing programs

Table 5: Overview of tests with concept 2 at CLD

8.2.6. Additions and
iterations

In all the tests conducted, the teachers were
able to execute the lesson model while
students actively engaged with the teacher’s
instructions and completed the assigned
exercises. Different classes exhibited
different patterns of behaviour, with

some classes being particularly noisy and
others maintaining a quieter atmosphere.

In some classes, several students actively
participated in discussions and shared their
perspectives, while in others only one or no
students contributed to the conversation.
Although there were a few instances of
students not concentrating on the task at
hand, the majority remained focused.

The learning assessments showed that
students gained both knowledge and
practical experience of GenAl. Across all
tests, students achieved high scores on the
GenAl-related test questions. In addition,
the majority of students successfully
completed the exercises using the GenAl
programme.

The next section will examine how insights
gained from the tests have influenced

subsequent iterations of the lesson
module and facilitated the integration of
supplementary materials.

Level of difficulty of test questions

In the first two rounds of testing, the
difficulty of the test questions was
deliberately kept simple and concise. This
was done to ensure that the questions were
not overly challenging and only served to
assess whether the students had listened

to their teacher’s instructions. In both tests,
the students achieved high scores with an
average of 80 out of 100. However, after the
second test, the teacher suggested that the
test questions be made more challenging.
Subsequently, the test questions were made
more difficult by introducing multiple-choice
options instead of true/false statements.
Despite this adjustment, students continued
to perform well on the tests in subsequent
rounds. This shows that all students listened
and participated and had acquired the
necessary GenAl knowledge.

Create room for discussion

While students generally performed well
on the tests about GenAl knowledge, their
reasoning was often incorrect. Next to that,
students often gave short answers on the
assignment sheets, making it difficult to
assess their understanding of the material.
Figure 26 gives an example of the short
answers given by a student. Despite several
attempts to elicit more in-depth responses
from students, these efforts proved
unsuccessful.

The experiences that students openly

Beantwoord de volgende vragen:

1. Heb je nieuwe manieren geleerd waarop je Copilot voor school kan gebruiken?
[nee]

2. Welke manieren heb je geprobeerd te doen met Copilot?
[alle 3]

3. Wat vond je ervan om Copilot te gebruiken op deze manier? Was het
behulpzaam?

[jal
4. Zou je dit in de toekomst gebruiken?

(il

Figure 26: Answers of student on assignment sheet

shared with their teacher and students
in Part 1, were more interesting than the
answers they gave on the assignment sheet.

Part 1 of the lesson module turned out to
be a great conversation starter for both
students and teachers to share opinions
and experiences related to GenAl. For
example, one student commented that
ChatGPT generated poor-quality images and
suggested using an alternative programme.
In another case, a student raised the

issue of people creating songs using the
voices of deceased artists. In addition,

the teacher shared examples of students
using GenAl to imitate the voice of a former
Prime Minister to announce school events.
These discussions provided a platform for
students and teachers to share knowledge
and experiences with GenAl. In addition,
when students shared their understanding
of how ChatGPT worked, the teacher was
able to guide them towards a more accurate
understanding.

Due to the effectiveness of these
discussions in improving understanding of
GenAl, it was decided to allow more time
for discussion by removing the formal test

“| paste the code into ChatGPT and ask it
where the error is and then | know
immediately.”

D 4

“If I need to write an essay and | don't
know how to start | ask it (ChatGPT) to
give ideas and than | have a base to
start with”
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used to assess learning objective 1. Instead,
the test questions were integrated within
the statements used for discussion, creating
discussion questions. This allows the
teacher to discuss the correct answers and
explain the reasoning behind them.

Finally, the lesson module concludes

with a discussion session where students
can share their experiences and insights
gained from the exercises. This approach
encourages collaborative learning and a
deeper understanding of the topic among
students and allows the teacher to learn
from the experiences of the students.

Additional answer sheet for discussion
questions

Before Test 4, the assigned teacher had

to leave unexpectedly and was unable to
conduct the lesson. A substitute teacher
was brought in at short notice to deliver
the lesson. However, this substitute
teacher was unprepared for the lesson

and lacked knowledge of GenAl, making

it difficult to provide the class with
additional explanations or to facilitate
discussion questions effectively. Despite
this, the students expressed a need for
explanation. To overcome this challenge, it
was decided to create a teacher’s answer
sheet containing the answers to all the
questions in the slide deck. This would
enable substitute teachers or teachers
unfamiliar with the topic to provide accurate
explanations and facilitate discussions
effectively, ensuring a smoother delivery of
the lesson in similar situations in the future.

An additional handout on prompting and
use cases

Prompting

During the tests, three out of five teachers
emphasised the importance of teaching
students how to prompt correctly. One
teacher gave an example of a pair of
students who had to write a report and had
used ChatGPT incorrectly. The students did
not understand that prompting ChatGPT to
write a scientific text would result in content
written at the level of a scientific paper,

but not necessarily including real literature
sources. The other two teachers also
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expressed the hope that students would
learn how to improve their prompts.

As a result, slides on how to prompt were
added to the slide deck and an additional
prompt sheet was produced to be given
to students as they worked through the
exercises to reinforce the importance of
proper prompting techniques.

Use cases

Additionally, some students mentioned that
they were surprised at how useful GenAl
can be for school, but at the same time
were not sure if they would use it because
of its trustworthiness. They were cautious
about using GenAl for school. Reasons for
not using ChatGPT for school were fear of
getting caught, not trusting the results, or
fear of getting dumber by using it. These
reservations again show that students
use GenAl in one specific way; which is
searching for information.

Nevertheless, GenAl can help improve your
writing, help you brainstorm on ideas, make
a practice test for an upcoming exam, etc
(Skrabut, 2023). As a result, a handout of
use cases for GenAl was created, based

on the paper by Mollick & Mollick (2023)
and a prompt library created by two Dutch
teachers (Naberink & Mutsaarts, 2024). This
ensures that students know the possibilities
of GenAl.

An additional concept

Through testing, two teachers demonstrated
that providing prompts and information
about GenAl lowered the barrier to starting
to use it.

One teacher, who was initially overwhelmed
by GenAl, found the two prompts for Copilot
to be a catalyst for starting to use it. After
trying Copilot for course explanations

and exercises, she was enthusiastic

and continued to experiment with the

tool for creative writing assignments

and presentations. Two weeks later,

during the test, she was already making
recommendations to the students on how
to use Copilot.

Another test involved a teacher who had

"I had actually never thought
about the fact that Copilot can AT
of course also answer questions
about school materials, so |
learnt that." )

also previously felt unsure about where

to start with GenAl. At the beginning of

the test, she shared an email from the Al
Inspiration group that contained a prompt
and link to Midjourney, a GenAl programme
that generates images. She mentioned

that she had used it and had shared her
experiences with the programme. This
shows that the email provided sufficient
information for the teacher to use the GenAl
programme.

These cases highlight the effectiveness

of providing prompts and information to
facilitate the adoption of GenAl. As a result,
an additional concept emerged: the creation
of a dedicated website for teachers. This
website, aimed at providing inspiration and
information about GenAl and the lesson
module, is described in more detail in
Chapter 8.3.

Teacher feedback was sought to improve
the quality of the exercises and test
questions, facilitated through an online
session using Canva Whiteboard. Details
on the full set up can be found in Appendix
K. Feedback on the exercises and test
qguestions was given by three teachers from
the Al Inspiration group, each with different
areas of expertise provided valuable input.

Their characteristics can be found in Table 6.

Overall, they found the exercises valuable
and relevant, providing a solid introduction
to GenAl while teaching important
concepts. The teachers confirmed all
exercises were suitable for junior students
and recommended their use for senior

"It was really nice, it gave good ideas.
but the reliability is not very good"

“Being able to look for information is an
important skill and I think a lot of
students are afraid of losing this skill if
they start using generative Al.”

Table 6: Overview of teachers interviewed

secondary school students who currently
lack sufficient knowledge about GenAl.

Finally, they suggested to remove specific
GenAl programme names and refine

the questions using Bloom'’s Taxonomy,
which categorises educational objectives
into different levels of complexity. After
reformulating the questions, they were
reviewed and approved by a member of the
examination board.
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8.2.8. Level of interest for a
lesson module

A survey was conducted to measure
whether teachers at CLD would be
interested in a lesson module on GenAl. The
survey, which was published in the school's
weekly digital newspaper and distributed to
all teachers, asked about their interest in a
lesson module and a dedicated website on
GenAl. All survey questions can be found in
Appendix L.

21 teachers responded to the survey. Table
7 provides an overview of the characteristics
of the teachers. As depicted in Table 7, only
a quarter of the teachers have not used
ChatGPT, and half of them hold a positive
attitude towards ChatGPT. Consequently,
the outcomes of the survey may reflect

a particular view of teachers. However,
since our current focus is on targeting
teachers with an interest in ChatGPT, this

is not considered a limitation at present.
Furthermore, the Table illustrates a diverse
range of subjects taught by the teachers,
ensuring a wide representation of different
teacher backgrounds among those
interested in Al.

As Figure 27 shows, the survey revealed
unanimous agreement among all teachers
that the inclusion of GenAl in the student
curriculum is considered necessary. Figure
28 shows teachers’ responses to the

open question of what students should
learn about ChatGPT. Of the 21 teachers
surveyed, 7 emphasised the importance

of teaching students to use it responsibly,
while warning against potential abuses, such
as generating entire reports. Conversely,
others emphasised the importance

of educating students about both the
opportunities and risks associated with
GenAl, preparing them for future advances
in the field. Importantly, teachers noted a
widespread lack of sufficient understanding
among both teachers and students,
underscoring the need for our project’s
design focus. As a final question, teachers
were asked if they would like to have access
to the lesson plan we created. 18 out of 21
teachers requested access to this lesson
plan, which shows that the level of desire for
a lesson module on GenAl is high.
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Characteristics # of teachers

ChatGPT usage
Yes 16
No 5

ChatGPT attitude
Positive

Negative

Neutral

Subject they teach
Physics

Dutch
Science
Drawing
German
Mathematics
Gymnastics
English
Geography
Religion
Biology
Economics

Total number of teachers

Table 7: Overview survey Participants

I'
=

Do you believe that students should learn about
Generative Al at school?

. Yes
@

Figure 27: Results of the survey

Learn how to use Generative Al in a responsible way

To prepare students for the future

Students need to learn to be critical of the outcome

How to write a good prompt

Learn them the possibilities and risks of
Generative Al

Teachers and students know too little of the topic

They need to know ChatGPT makes mistakes

Figure 28: Teachers’ responses to the open question of what students should learn about ChatGPT

8.2.9. Findings

Testing confirmed that the lesson module
effectively facilitated the acquisition of
GenAl knowledge and experience for both
teachers and students within a 50-minute
class period. During this time, teachers
and students explored the concept of
GenAl, discussed the risks involved, and
gained hands-on experience with GenAl
programmes.

The most notable aspect across all
evaluations was the active engagement of
students and teachers in discussions around
GenAl. These exchanges allowed students
to share their knowledge and experience
with their peers and teachers. At the same
time, teachers were able to share their

own insights and knowledge about GenAl
with students, fostering a dynamic two-way
exchange of information.

In addition, the exercises included in the
module allowed students to gain hands-
on experience with a GenAl programme.
Through these exercises, students

discovered that GenAl programmes can
produce unexpected or unconventional
results, emphasising the importance of
the input prompt. In addition, working in
pairs increased students’ motivation and
engagement as they shared their findings
and experiences, enriching the learning
process.

At last, teachers also expressed an interest
in the lesson module. In addition, the survey
at CLD showed unanimous support among
teachers for integrating GenAl into the
curriculum. While 7 emphasised responsible
use, others emphasised educating students
about the opportunities and risks.

As mentioned before, the lessons learnt
from testing the lesson module have led to
the development of an additional concept,
which is described in more detail in the
following section.

"It's funny, it's not right at all (text written by Copilot). But, this
programme is ideal for St Nicholas poems."

Are you satisfied with the content generated by Copilot?

"Not really, because it made a list of facts and before it wrote the fake fact, it put the
words 'fake facts' in front of it. Also, the facts were not really believable."
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The website

As previously indicated in the research
phase, some teachers expressed feelings
of overwhelm or intimidation in relation
to GenAl. This was caused by either

not knowing where to start, or they felt
uncomfortable not knowing how GenAl
generates content. Nevertheless, they
remain open to exploring the potential of
GenAl, driven by a desire to understand its
capabilities.

During the testing phase of the lesson
module, it was observed that the provision
of prompts and information on GenAl can
facilitate the adoption of this technology. In
discussions with the school on this matter,
it was decided to create a website dedicated
to this topic. The objective of the website

is to provide information on GenAl and
offer guidance on its use. As previously
stated, teachers have limited time available.
Therefore, it's essential to present the
information on GenAl in a concise and
accessible manner.

In Chapter 8.2.6, the survey conducted

at CLD to ascertain teachers’ interestin a
lesson module was also used to measure
the interest in a website about GenAl. As
Figure 29 shows, results from this survey
show 19 out of 21 teachers expressed a
desire to learn more about GenAl. While

8 teachers sought practical application,
another 8 wished to understand its
capabilities first. Some expressed interest
in student applications, while others in
detection methods. Furthermore, 18
teachers expressed interest in a dedicated
GenAl website. The elements the teachers
would like to learn about were used as
guidelines for the content of the website.
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Would you like to know more about Generative Al?

Yes
A

Figure 29: Results of survey on learning more about
GenAl

Following a feedback session on the initial
concept of the website by the Al inspiration
group, a second version was developed.
This version underwent further evaluation
via a survey distributed to teachers,
supplemented by in-person reviews by
three teachers. Feedback gathered through
these channels informed the development
of the final website, which includes the
following pages:

Home page - to inform and inspire
teachers

The Al inspiration group mentioned that the
website should provide more inspiration

to lure teachers in. In addition, the website
should provide a clear explanation of

what GenAl is. Therefore, the goal of the
homepage is to inform and inspire teachers.

Learning page - to learn about GenAl

As teachers should be able to explain GenAl
knowledge to students, it was decided to
create a page dedicated to this. Therefore,
this page contains videos explaining how
ChatGPT generates text, the statements
used in the lesson module, and examples of
GenAl generated content.

Experiment page - provide prompts to try
out GenAl

As teachers had requested in the survey

to learn how to use GenAl, the Experiment
page was built. This page explains how to
write a prompt, gives examples of prompts
and displays several GenAl programmes
for teachers to try. The Al inspiration group
mentioned that it should be very clear how
to access ChatGPT, so that less tech-savvy
teachers in the school can access ChatGPT
as well. Therefore, a video was made that
shows how to access ChatGPT step by step.
Additionally, teachers wanted to know

how they could use GenAl for their work or
for teachers. As a result, several websites
containing prompt libraries for teachers’ use
were also linked to on the website.

Lesson page - The lesson module

Besides providing the teachers with
information and inspiration of GenAl, it was
also desired to provide them with the lesson
module. Therefore, the Lesson page was
created.

Misuse page - provide tips on how to
detect GenAl

A small group of teachers requested for
tips on how to recognise when students are
using GenAl. As this is still difficult, it's not
possible to provide teachers with a lot of
information. However, this page provides
tips and examples on how to better detect
misuse.

reL Zove_ran k_nstmatigeintelligentie het...

k geven

Heeft huié}#
nog wel.zin?

About Us page - provide information on
the maker of the website

Finally, a page is added to provide
information on why this website was built
and who built it.

In the following sections, core elements
of the website will be discussed to explain
certain design decisions.

Youtube videos

Previous tests of the lesson module
showed that the short YouTube video
distributed to teachers prior to the start of
the tests proved to be an effective means
of familiarising them with the principles

of ChatGPT. This approach was deemed

to be both efficient and straightforward in
enhancing teachers’ understanding of the
topic. Consequently, it was determined that
utilising existing YouTube videos on GenAl
would be beneficial to inform teachers on
the topic (see Figure 30).

Examples of GenAl and quotes from
students

During the feedback session with the Al
inspiration group on the first version on
the website, it was mentioned that the
homepage of the website should lure
teachers in by showing examples of what
GenAl can do. Therefore, several examples
are presented on the Home page. Also,
quotes from students are used. This is
meant to show teachers what students

do with GenAl and motivate them to learn
about GenAl. These quotes were gathered
by Codename Future, an organisation

Wat is generatieve Al?

Generatieve Al is een vorm van Al die zelf content
kan generenen. Denk aan ChatGPT, die teksten
voor je kan schrijven.

( Short video that explains generative Al in Dutch, students are interviewed and a
teacher shows an example of how to use it. (added based on feedback session)

Figure 30: Youtube video to explain the workings of GenAl
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that wants to prepare students for the
future (Young Reporters, 2023). Figure 31
shows the examples of GenAl on the Home
page and example of a quote used on the
website.

Wat kan generatieve Al?

Quote by students about /\

the use of Al to trigger
= "Al kan gewoon een presentatie voor je maken. Echt handig"

teachers to read more Leering Crarechl Rotterd,
B eerling Grafisch Lyceum Rotterdam

Klik op de plaatjes om voorbeelden te zien

mr recepten of inspiratie voor een les Afbeeldingen in de stijl van een schilder of liedjes over de lesstof

Examples to show how

Al to excite teachers.

Figure 31: Examples of GenAl and quotes of students to trigger teachers

How to write a good prompt

During testing of the lesson module,
teachers had mentioned that students
should learn how to prompt. The Al
inspiration group and previously mentioned
results from the survey also indicated

that this was desired for teachers. For this
reason, it was decided to also explain this
on the website. Figure 32 shows the section
on the Experiment page of the website that
explains how to write a good prompt.

76

Wat is een prompt en hoe schrijf ik er een? v)

'‘Prompt' = een instructie of verzoek dat je aan een Al geeft om een specifieke taak uit te
voeren, Het vertelt het programma wat je wil dat het doet of welke informatie je nodig hebt.

(:"Ik heb courgette, feta en tomaat in huis. Geef me een recept.”

Tips voor het schrijven van prompts

1. Geef duidelijke en korte instructies.

2. Gebruik eenvoudige woorden en vermijd jargon.

3. Stel specifieke vragen in plaats van ja/nee-vragen of algemene vragen zoals "Wat is liefde?"
4. Geef altijd context voor de vraag om betere reacties te krijgen.

Slechte prompt Goede prompt

"Ik wil op een nieuwe manier lesstof toetsen waarbij "Ik wil een manier waar op ik lesstof kan toetsen en geen
leerlingen niet hun laptop gebruiken.” standaard vraag en antwoord vorm, waarbij leerlingen
niet hun laptop gebruiken. Het is voor een HAVO 3 klas. |k
ChatGPT weet niet wat nieuw is voor jou. ChatGPT weet ook niet welk ben een Engels docent op de middelbare school. Geen me
vak je lesgeeft en om wat voor soort leerlingen gaat. Ook weet het niet | 5 verschillende manieren."
hoeveel manieren je nodig hebt.

Figure 32: How to access ChatGPT and explanation of what a good prompt is

The lesson module the lesson module on the Lesson page of

As mentioned before, the lesson module the website.
was also added to the website. Figure 33
shows all the information presented about

End goal of lesson
(added based on feedback sessions)
\\ Aan het eind van de les kunnen leerlingen:

Omgaan met Generatieve Al en kritisch kijken naar de content gegenereerd door de Generatieve
Al

IR [ L |

Voortgezet onderwijs Complete lesmodule 50 minuten Laptop gebruik

( g Discussieer Experimenteer | ( Kritiseer
Key concepts

Use short and concise wording

(based on existing websites) (based on feedback sessions)

description and materials for lesson
/_ (based on existing websites) \

Omschrijving Materialen voor de les

De docent bespreekt klassikaal met de leerlingen - Slides

belangrijke onderwerpen over generatieve Al. - Docentenhandleiding

Deze zijn: - Toetsvragen

- Generatieve Al maakt fouten - Opdrachten voor de leerlingen

- Generatieve Al bevat vooroordelen - Handout 'Hoe schrijf je een prompt' & "Inzetten
- Generatieve Al slaat jouw chats op voor school"

- Hoe schrijf je een goede prompt

Figure 33: Lesson page

| 77



Survey

To improve and evaluate the website, a
survey was used. The goal of the survey
was to assess whether the site adequately
meets the needs of teachers and whether it
is sufficient in terms of usability.

In the previous mentioned survey, 18
teachers mentioned wanting to gain access
to the website. Therefore, they were sent
the link to the website with a request to fill
in the survey. Nine teachers replied to the
survey. Table 8 shows the characteristics of
the teachers. As the Table shows, the site
was evaluated by a wide range of teachers.

The survey asked about the courses and
age groups taught by teachers, as well as
their views on GenAl. It also asked teachers
about their learning experiences with GenAl
on the platform and to identify any missing
features or information on the website.

To assess the usability of the website, the
Sustainability Usability Scale (SUS) is added.

Table 8: Overview Survey Participants
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This is a post-test assessment created by
John Brooke to measure how easy a product
is to use (1986). It contains 10 statements
and teachers can indicate how much they
agree with the statements on a scale of 1
(Absolutely disagree) to 5 (Absolutely agree).
The full setup for the survey can be found

in Appendix M. 9 teachers replied to the
survey.

Figure 34 presents the outcome of the SUS
assessment. The website scored 76 on the
SUS, indicating ‘good’ usability. One teacher
rated it below 68, indicating poor usability.
This teacher mentioned to struggle with the
website as they found it hard to find what
they were looking for because they didn't
scroll down enough on the pages of the
website. The other eight teachers said the
website was clear and had lots of beginner-
friendly information on Al. Based on these
findings, it can be concluded that overall the
website scored good on usability.

Nevertheless, to ensure the website
improves in usability, each page will contain
an overview of what can be found on that
specific page. Figure 35 shows how this is
done on the Learning page of the website.
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Figure 34: SUS score of website

Op deze pagina:

. Voorbeelden . Hoe werkt Generatieve Al? . Hoe schrijft ChatGPT tekst? . 5 misverstanden . Interactief leren

Leren over Generatieve Al

"Generatieve Al omvat kunstmatige intelligentiemodellen die zijn ontworpen om nieuwe inhfu
te produceren, zoals geschreven tekst, audio, afbeeldingen of vi

Figure 35: Overview on the top of each page to provide more insight on what can be found on the page

To measure teachers’ understanding of
GenAl, they were asked to note any new
knowledge they gained from the website.
One teacher acknowledged learning that
certain features could be disabled (implying
data retention by ChatGPT), while another
gained an understanding of the biases in
GenAl programmes. In terms of practical
experience with GenAl, teachers gained
insight into the appropriate use of the
software and its ability to generate images,
highlighting the comprehensive coverage
of both theoretical knowledge and practical
application on the website.

Teachers also found the lesson module
interesting and identified exercises suitable
for teaching GenAl to students. However,
they expressed a desire for more subject-
specific content on the site. Given the
scarcity of research on such cases and

our limited expertise, implementing such
content is challenging. As a result, teachers
are encouraged to experiment with relevant

materials independently.

In addition, teachers have expressed
interest in integrating Al into their teaching
and professional activities, prompting us
to increase the website’s focus in this area.
Therefore, a section was added that directs
teachers to external resources with prompt
libraries for classroom use or professional
projects. This section was added to the
Experiment page and is displayed in Figure
36.
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Generatieve Al inzetten als

docent

Generatieve Al inzetten als
leerling

Figure 36: Experiment page section that informs people with links to prompt libraries

Presenting website to teachers

After the previous mentioned improvements
were made discussions were held with three
teachers of CLD about the promotion of the
website within the school to ensure that the
website reached its target audience. These
teachers had limited exposure to GenAl and
expressed a strong interest in learning more
about it. This made them a suitable target
audience for the platform. Table 9 gives

an overview of the characteristics of the
teachers who participated. The full research
setup for the discussions with the teachers
can be found in Appendix N.

During the discussions, the website was
displayed on a laptop and the teachers

were free to explore the site. By observing
the teachers as they explored the site,

small improvements could be made to

the usability of the site. In this section, the
teachers’ thoughts on the website are briefly
shared. The findings on promotion are
reported in Chapter 9.

All three teachers expressed a desire to
receive the link to the website for future
reference and to share it within their
respective departments. Interestingly, each
teacher showed a preference for different
aspects of the website. While one was
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attracted to the learning page, another

was more attracted to the experimentation
page. In addition, one teacher expressed an
interest in exploring the GenAl programmes
presented in the overview on the
Experiment page, while another preferred
to look more the section displayed in

Figure 36. This diversity of preferences
demonstrates the site’s ability to meet the
different needs of teachers.

Characteristics # of teachers

ChatGPT experience
Has used ChatGPT 1-3 times
No ChatGPT experience

ChatGPT attitude
Positive
Neutral

Subject they teach
Biology
Dutch

Gender
Male
Female

Total

Table 9: Overviews of teachers who participated in the
interviews

8.4. Conclusion

The aim of this chapter was to develop

a concept that would enable teachers to
actively engage in social interaction with
students while gaining knowledge and
experience in GenAl. A design-through-
doing approach has been used to test and
develop concept prototypes.

Testing of the initial concept revealed that
the final design should not stray too far
from conventional teaching methods, as
non-traditional approaches failed to provide
students with the necessary guidance,
resulting in limited acquisition of GenAl
knowledge. Consequently, for the remainder
of the design phase, it was decided to
temper the desired concept quality Out of
the ordinary.

In the subsequent stages of the design
process, two functional prototypes were
developed and tested, yielding positive
results. These prototypes include a lesson
module and an informative website
dedicated to GenAl. Both initiatives are
designed to assist teachers by offering
resources for personal and classroom use,
thereby reducing the time spent searching
for appropriate tools or information on
GenAl and easing the transition into utilizing
GenAl.

The lesson module serves as a catalyst for
dialogue between teachers and students,
fostering an environment where students
can share their insights and experiences,
while teachers reciprocate by sharing
knowledge on GenAl. The module also
includes exercises that explain the value of
prompting and explore the opportunities
and risks associated with GenAl,
encouraging critical and responsible use of
GenAl.

The website acts as a platform with
knowledge on GenAl, with explanatory
YouTube videos, illustrative examples and
practical guidance on how to use GenAl
tools.

The enthusiastic response from teachers
to both the lesson module and the

website is a testament to the success of
these approaches. This positive feedback
indicates that the concepts have effectively
addressed the needs and expectations of
teachers, establishing them as valuable
tools for enhancing teaching and learning
experiences related to GenAl.



Implementation

In the previous chapter, it was shown that both the lesson module and website have
proven to be helpful concepts to educate both students and teachers on GenAl. To
bridge the gap between our current efforts and the future implementation of GenAl

in secondary education, a roadmap has been created according to the guidebook of
Simonse (2017). By leveraging the website and lesson module, we aim to pave the

way for integration of GenAl beyond the scope of our project. The final roadmap is
presented as a separate PDF document. It is recommended to review this document
before proceeding with this chapter. In this chapter, the roadmap will be discussed to
explain the implementation steps for both the website and the lesson module. First, the
vision for 2026 is outlined, explaining the desired state of education with the integration
of GenAl. Next, the choices that guided the design of the roadmap are discussed. Finally,
the rationale behind the horizons is outlined.

9.1. Vision

9.2. Shaping the roadmap
9.3. Horizons

9.4. Resources

9.5. Conclusion
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As previously mentioned in Chapter 3,
schools maintain an uncertain stance
towards the integration of GenAl into
education, awaiting official regulations
from the government. However, students
will keep utilising GenAl for schoolwork.
Throughout this project, CLD and SCO Delft
have gained insights and have access two
concept prototypes for its use, positioning
them as potential leaders in implementing
GenAl in schools.

Therefore, the roadmap is focused on our
clients, CLD and SCO Delft. From there, it
extends beyond their school environment.
This roadmap begins in the present and
extends to 2026, aiming to achieve the
following vision: “I envision a future where
Christelijk Lyceum Delft & SCO Delft help
teachers throughout the Netherlanders to
be by X
while engaging in ongoing

The goal of this vision is to ensure that
not only CLD is adapted to GenAl, but that
eventually all schools in the Netherlands
are.

As noted in Chapter 8, three teachers
from CLD volunteered to participate in
discussions regarding the website and

its promotion. These discussions led to
the development of a roadmap aligned
with the teachers’ typical methods of skill
development. To ensure its feasibility and
suitability for both CLD and SCO Delft, the
roadmap was collaboratively crafted with
the ICT coordinator and deputy headmaster
of CLD, along with the chairman of the
board of SCO Delft.

The finalised roadmap is available as a
separate PDF document. It is recommended
that this document be reviewed prior to
advancing to this chapter.

84

On of the biggest hurdles in education to
integrate new developments like GenAl is
the lack of time. Therefore, the main goal
when creating this roadmap was to ensure
that the integration of GenAl in education
doesn’t cause extra workload for educators.
Through conversations with the deputy
headmaster and the ICT coordinator, it was
possible to create an implementation plan
where both the website and lesson module
are integrated through allocating existing
time of teachers to work with them, without
adding time to their current schedules. In
the following sections, these solutions will
be discussed.

Computer science subject

CLD is formulating a new curriculum for the
subject Computer science which includes
that students should learn about Al. This
subject encompasses various facets of
computing and technology, providing an
ideal opportunity for the integration of Al.
Therefore, this subject is a good place to
start implementing the lesson module. As
an assignment for the subject, students can
explore ways to use GenAl programmes

for their education. For example, they
could focus on finding a GenAl programme
for a specific subject they follow. As a
delivery, students create an infographic that
shows their findings. This way, students
and teachers can collaborate on finding
responsible ways to implement GenAl into
education.

Al inspiration group

As mentioned earlier in the report, CLD has
a group of seven teachers interested in Al
in education. Unfortunately, only two to
three consistently attend their scheduled
meetings. Acknowledging this, discussions
with the deputy headmaster resulted in

a decision to carve out time within their
existing schedules. As a result, during the
school's five exam weeks throughout the
year, members of the Al inspiration group
are granted a day off from supervision
duties. This designated day offers them

the chance to convene and brainstorm
potential implementations of GenAl in
education without adding extra hours to
their schedules.

Workshops and study days on GenAl

Each year, teachers benefit from
professional development time, where they
can study specific topics to improve their
teaching practice or personal development.
One way they do this is through workshops
organised by the SCO Academy, a training
platform within SCO Delft where teachers
and experts give workshops. These
workshops are open to all SCO Delft
teachers and provide an ideal opportunity
to introduce GenAl and to present the
website for further exploration on GenAl.

In addition, SCO Delft organises study days
for teachers within their schools, which
replace the regular teaching days. These
themed study days offer the opportunity
to attend lectures and workshops. It's
therefore proposed that CLD and SCO Delft
organise an annual study day in the coming
years to present the students’ infographics
from the subject Computer Science, share
the results of the Al inspiration group

and introduce the website and the lesson
module.

Promotion
Newsletter

The school's weekly digital newsletter is

an effective platform for promoting the
website and successful implementations

of GenAl, as it's widely read by all faculty
members. Using the newsletter to share
student infographics and new insights from
the Al inspiration group can further increase
teacher awareness and engagement.

Word of mouth

The teachers’ lounge is a place for
information exchange between faculty
members, and provides an opportunity for
the Al inspiration group to share its findings.
In addition, as many members of the group
are also ICT leads within their departments,
they can use departmental meetings to
share insights and updates on GenAl
implementations.

Social media

Through discussions with teachers, it was
found that they actively follow LinkedIn
and teacher Facebook groups for updates
on topics of interest. Leveraging these
platforms by creating social media posts
could effectively broaden the audience for
GenAl and the website. Posting summaries
of workshops and study days, along with
tips on how to use GenAl programmes
and directing users to the website, can
help increase engagement and awareness
among teachers.

Schools rely on government regulations,
guidance and planning from key
stakeholders. Figure 37 illustrates all
stakeholders that play a role in shaping
regulations and guidance for secondary
schools.

I Ministerie van Onderwifs, Cultuur en
2] weenschap

Shape policies for education
~

s1 o / cen doordacht curriculum
dat doen we samen

1
1 Create vision and learning
1 . .

1 objectives

e

(o)

Create advice based on

learning objectives
S

| e |

[ ]
-1
P 1
Shape vision + Shape vision based on
Y 1 . .
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1
]
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[ ]
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S

CLD

Figure 37: Stakeholders who shape regulations and
guidelines for secondary education
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These stakeholders include:

1. The Ministry of Education, which shapes
policies.

2. SLO, responsible for establishing
learning objectives for education.

3. The VO-raad, which collaborates
with secondary schools and provides
guidance on implementing the learning
objectives.

4. SCO Delft, which formulates its own
vision based on the guidelines provided
by SLO and the VO-raad.

5. Christelijk Lyceum Delft, which shapes
its own vision and curriculum based
on input from all aforementioned
stakeholders.

By adhering to the regulations and
guidelines set by these stakeholders,
secondary schools can effectively shape
their educational strategies and curricula.

Consequently, the timeline for the roadmap
has been designed in accordance with
the regulations and guidelines provided
by these stakeholders regarding GenAl in
education. It also reflects the vision that
CLD has cultivated with regard to GenAl.
In the next section, the three horizons for
implementing GenAl into education are
explained based on the guidelines and
regulations plans of the above mentioned
stakeholders.

To achieve the vision by 2026, the roadmap
is divided into two distinct horizons. Horizon
1 runs from the present to August 2024
and horizon 2 runs from August 2024

to August 2026. The roadmap includes

the driving forces that shape the future
context of secondary education found
during the research phase. These driving
forces are placed on the timeline based

on their current presence in education. It
also includes an implementation plan for
both the lesson module and the website,
including the necessary technological
advances and promotion strategies.

Finally, the roles of relevant stakeholders
are outlined to clarify their impact to each
horizon.
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Let teachers of Christelijk Lyceum Delft
gain Generative Al knowledge

In March 2024, SLO has shared their
updated learning objectives for digital
literacy (SLO, 2024). The updated learning
objectives now include a section on Al,
stating that students should be able to
interact with an Al system in a purposeful,
responsible and critical manner. They
should also be able to use ChatGPT for tasks
such as generating ideas or structuring
text. The learning objectives also include
the ability of students to explain how GenAl
generates new content. As these topics are
addressed in both the lesson module and
on the website, it appears that these are
well aligned with these learning objectives.

Based on these updated learning objectives,
CLD is currently formulating a vision for the
integration of Al within the school. Once
finalised, this vision will be presented to the
school management. They will then refine
the vision in accordance with the vision

of the SLO. Subsequently, based on this
vision, a new curriculum for the subject of
Computer Science will be developed before
the start of the next school year. In light of
these developments, it has been decided
that Horizon 1, will run from the present up
until August 2024.

Horizon 1 will be used to prepare the staff
of CLD on GenAl before students have to
be taught about it after summer. For this
reason, we call Horizon 1 the Preparation
phase. Computing Science teachers will
have to prep themselves as they need to
implement Al in their lessons after summer.
All teachers interested in GenAl can use
this phase before the next school year

to learn more about GenAl. At the end of
this phase, interested teachers, computer
science teachers and headmasters will have
acquired knowledge about GenAl. They will
also have been introduced to the lesson
module and the website developed.

Explore how Generative Al could be used
in education through experimenting and
ensure implementation of Generative Al
nationwide

Before learning objectives become

official and mandatory for education, SLO
will first test them in schools to assess

the requirements for their effective
implementation. This testing phase will start
in August 2024 and will last for 18 months.
The testing phase is followed by a political
decision-making process. The learning
objectives are then enshrined in law. This
means all schools will have to adhere to
these learning objectives. Conscequently,
in two years schools will have to implement
Al into their curriculum by the law. For this
reason, Horizon 2 will be used as a testing
and implementing phase. Therefore, the
second and final horizon of the roadmap is
from August 2024 until August 2026. Over
the course of these two years, CLD and SCO
Delft will identify effective strategies for
integrating GenAl into education through
experimentation.

At CLD, Computer science teachers and their
students can explore the possibilities of
GenAl in education. At the same time, the Al
Inspiration Group will conduct collaborative
brainstorming sessions and experiments to
evaluate applications of GenAl in education.
Insights from these parallel initiatives will

be shared through workshops and study
days, providing valuable guidance and best
practices.

SCO Delft can foster collaboration with
other educational institutions to promote
knowledge exchange, share insights and
jointly enhance the website. At the same
time, they can share their findings with key
stakeholders such as SLO and VO raad.
These organisations, in turn, can contact the
Ministry of Education to ensure the website
evolves into a comprehensive platform
accessible to all secondary and primary
schools in the Netherlands.

After two years of dedicated brainstorming
and experimentation, secondary schools

will have a solid understanding and practical
experience of GenAl, and educators will
have access to essential materials, including
the lesson module, successful methods

and access to the dedicated website. This
collaborative effort aims to provide schools
with the necessary information and tools

to successfully integrate GenAl into their
educational practices.

To facilitate the previously mentioned
activities, certain resources are essential.
Firstly, many GenAl programmes offer
both free and paid versions, with the

paid versions typically offering superior
functionality. To ensure that teachers have
access to the optimal version, it's necessary
to provide them with subscriptions to a
GenAl programme. However, discussions
with SCO Delft revealed concerns about
purchasing certain subscriptions due to
privacy risks. SCO Delft has to carry out a
DPIA for the software it buys and pays for.
A DPIA examines whether and where major
privacy risks can arise in organisations

that use personal data, and because GenAl
programmes use a lot of people’s data,
there is little chance that there will be a
minor privacy risk. This is why SCO Delft is
still cautious about buying a programme.

In an ideal scenario, the government
would develop a non-commercial GenAl
programme tailored for educational
purposes. However, given the complexities
involved, it's understandable that both
government agencies and institutions

face challenges in navigating this terrain.
Therefore, if schools currently have a
ChatGPT subscription, they pay for it out
of their own budget. CLD currently has a
ChatGPT subscription for teachers. They are
looking into the possibility of getting more
subscriptions for teachers.

In addition, the website is currently built
using a student subscription in a specific
programme. However, once this project has
been completed, the student subscription
will no longer be valid. Therefore, SCO Delft
will take over the financing of the website in
the future.
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Conclusion

The previous chapter outlined the implementation steps for GenAl in secondary
education, using the website and the lesson module. This concluding chapter

presents the main conclusions drawn from this project, followed by a discussion and
recommendations.

10.1. Conclusion
10.2. Discussion
10.3. Recommendations
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The overall aim of the project was to explore
how secondary school teachers can adapt
to ChatGPT in future education. In order to
achieve this goal, research was conducted
covering both the current context and the
future contexts of secondary education.
Collaboration with CLD and SCO Delft
facilitated access to secondary school
teachers and students, providing valuable
insights into the subject.

Many teachers are concerned that students
may misuse GenAl and lose certain skills.
However, much like calculators, GenAl is
becoming inevitable for students. With

the advent of GenAl, certain skills, such

as writing effective emails, may seem

less important (World Bank, 2023). This
technology will reshape the way we work,
underscoring the importance of teaching
GenAl skills to the next generation (Taulli,
2023). Without exposure to GenAl,

some students may find themselves at

a disadvantage to their peers who have
mastered the technology, as GenAl allows
certain tasks to be completed more quickly.
However, it's important not to rely too
heavily on GenAl and to maintain a critical
perspective on its results. While GenAl
offers efficiency, human judgement remains
essential. For example, when determining a
person’s suitability for a job based on their
skills and personal characteristics (European
Parliament, 2023). GenAl may misinterpret
or overlook nuanced aspects of personal
characteristics, underscoring the need

for human oversight in decision-making
processes. Therefore, while students should
learn how to use GenAl effectively, they
should also be taught how to critique the
results. Teachers have a vital role to play

in guiding students in this use of GenAl.
Despite expressing interest in GenAl, many
teachers admitted to a lack of time to
explore this emerging technology.

In response to this challenge, two
functioning concept prototypes have been
developed: ready-made lesson materials
and a central repository of information

on GenAl. The aim of both prototypes is
to provide teachers with GenAl materials
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for their own use and for use with

their students. This minimises the time
spent searching for the right tools and
information, thus lowering the barrier to
entry into GenAl. To support teachers in
mastering GenAl, their school management
and school board should provide them
with materials, dedicated time, and an
established channel through which teachers
can seek assistance with their questions.
Teachers should also be given the freedom
to use GenAl in the way they prefer, as
autonomy is key for them.

Unfortunately, these two concept
prototypes alone may not be enough for
teachers to embrace GenAl. Discussions
with teachers at CLD revealed that teachers
pride themselves in their autonomy and
prefer individual approaches to maintain
their autonomy. Therefore, integrating new
advances into the classroom environment
can be challenging, and initial reluctance on
the part of teachers is common. Moreover,
their busy schedules may cause them to
overlook the potential of GenAl amidst day-
to-day tasks. Therefore, it's imperative to
maintain ongoing discussions about GenAl
in schools, where its possibilities are shared
and explored. Sharing inspiring ideas and
insights from enthusiastic teachers using

Al through the school newsletter and social
media can effectively engage teachers
within and beyond the school community.
In addition, using existing teacher time, such
as study days and workshops during quieter
periods of the school year, can encourage
teacher participation without adding to
their already demanding schedules. This
approach ensures that discussions about
GenAl remain relevant and accessible

to teachers in the midst of their busy
professional lives.

Beyond the school environment, clear
government regulation is crucial given
the privacy concerns surrounding GenAl
programmes. It's important to spread
information about these concerns
throughout society to ensure that
people are aware of the risks involved.
Furthermore, the refusal to adopt GenAl
could create a divide between Al users
and non-users. Additionally, while some
individuals may have the financial means

to afford paid-for versions of GenAl, others
may not (World Economic Forum, 2023a). To
address these challenges, the government
should develop a non-commercial GenAl
programme with strong privacy protections.
Some commercial companies have

already developed enterprise Al programs
that ensure that data collected by the
programme is not stored, in order to protect
trade secrets (Bueters, 2024). In addition,
such a programme could be tailored to the
Dutch language to ensure accessibility. This
initiative would promote equal access to
GenAl resources among society, regardless
of their socio-economic background.

In summary, the project aimed to explore
the integration of GenAl in secondary
education, taking into account both its
potential benefits and the concerns of
teachers. Working with CLD and SCO Delft,
the research provided valuable insights
into teachers' perspectives and highlighted
the need for support in adopting this
technology. While addressing fears of loss of
skills and misuse, the project underlined the
inevitability of GenAl and the importance of
equipping students with the skills to use it
effectively and critically evaluate its output.
To address teachers’ time constraints and
reluctance, the project proposed ready-
made teaching materials and a centralised
information platform. Ongoing discussion,
professional development opportunities
and government regulation were also
identified as essential elements for the
integration of GenAl in education, with a
focus on privacy and accessibility for all.

This project was carried out in one school.
Therefore, the project reflects the needs
and perspectives of the teachers in this
particular school. As a result, both the
lesson module and the website are tailored
to CLD. To ensure wider applicability,
discussions should be held with teachers
from other schools to see if the lesson
module and website meet their needs and
preferences. This collaborative approach
will help to tailor the concepts to appeal to a
wider range of schools beyond the scope of
this project.

Throughout the project, in-depth interviews,
discussions, surveys and tests were
conducted with teachers. In total, nine
teachers participated in in-depth interviews,
discussions and testing sessions, while
approximately 25 teachers provided
feedback through surveys. This collaborative
effort provided valuable insights and
facilitated improvements to the concepts
generated. This ensured that the concepts
were refined on the basis of continuous
feedback from the end users, the teachers.

It's worth noting that the majority of
participants in the project were teachers
with a particular interest in Al, reflecting the
project’s focus on this audience. Whilst this
targeting was beneficial, future research
should aim to engage with a wider range of
teachers to better address their different
needs.

In addition, both the lesson module and the
website are novel rather than redesigns of
existing products. As a result, there was no
prior evaluation of these concepts at the
start of the study. Despite the incorporation
of principles from existing products, further
testing is recommended to ensure their
usability and effectiveness among teachers.
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During the testing phase of the lesson
module, the ability to gather feedback

was dependent on the availability and
willingness of teachers to implement the
concept with their students. Consequently,
there was limited control over the
composition and nature of the classes
involved in testing the lesson plan. As a
result, only older students participated in
the testing process. To meet the need for
wider applicability, the project relied on
the insights of teachers to ensure that the
lesson module could be effectively adapted
for junior students. However, given the
importance of providing junior students
with knowledge that will accompany them
throughout their academic careers, further
testing is essential to validate the suitability
and effectiveness of the curriculum for this
population.

Due to time constraints and a low response
rate to the survey, testing to assess the

usability of the website was limited in scope.

A total of nine teachers participated in the
website evaluation survey, while feedback
on the final version of the website was
sought from three teachers. In order to
improve the usability of the website, it's
essential to expand the testing efforts using
both qualitative and quantitative methods.
This comprehensive approach will provide
deeper insights into user preferences,
behaviours and needs, ultimately facilitating
the refinement and optimisation of the site
to better meet the needs of its intended
users.

Through tests, discussions and surveys,
both the lesson module and the website
received positive feedback. In particular, a
group of 18 teachers expressed a strong
interest in accessing both the curriculum
and the website for further review or to
share with their colleagues. In addition, SCO
Delft is considering sharing the website
with other school authorities, recognising
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its potential value beyond their institution.

| have also been offered to continue to
improve and update the website next year. |
have also been invited to give workshops on
GenAl at SCO Delft schools in collaboration
with the ICT coordinator of CLD. These
results underscore a significant level of
interest and desirability among CLD, SCO
Delft and the primary user group, the
teachers.

While the lesson module and website are
developed and ready for use, the successful
integration of GenAl into education will
depend on the willingness and commitment
of teachers to incorporate these resources
into their teaching practice. Recognising
this, a roadmap plan was developed to
provide CLD and SCO Delft with a clear
framework for future action, outlining
concrete steps to be taken. The deputy
headmaster and the ICT coordinator have
both acknowledged the feasibility of the
roadmap and have already started to take
measures to implement it in the coming
year. In addition, SCO Delft has confirmed
that the roadmap fits well with their vision
for the integration of GenAl in education.
However, it's important to emphasise that
dedicated time, resources and ongoing
discussions about GenAl are crucial to
ensure that teachers are equipped to
effectively integrate this technology into
their educational practice. Ongoing support
and collaboration will be necessary to
facilitate the successful adoption of GenAl in
education.

The lesson module and website serve as
valuable resources for teachers, providing
them with convenient access to teaching
materials and information about GenAl. The
implementation of both the lesson module
and the website can seamlessly complement
existing school activities. For example, there
are already plans to integrate Al into the
computer science curriculum. Our lesson
module can streamline this process, saving
teachers valuable time. In addition, the Al
Inspiration Group will receive dedicated
time, so teachers will not need to carve out

extra time in their schedules to explore
GenAl and use the website.

In addition, both Christelijk Lyceum Delft
and SCO Delft will benefit from having

staff with ICT expertise who will be able to
effectively manage and use both the website
and the lesson module in the future. This
will ensure that the institutions are well
equipped to maintain and utilise these
resources in the future.

It's advisable to seek collaboration with
other schools and educational institutions
as soon as possible. Given the impact of
GenAl on society, including education, it's
crucial to share knowledge and findings with
other educational institutions. This can help
avoid duplication and promote efficient use
of resources.

Next to that, it's imperative to continue
discussions about GenAl within the teaching
community and with students. This ongoing
dialogue not only allows teachers to learn
from each other, but also to gain insight
from students’ experiences, fostering a
more informed and collaborative approach
to integrating GenAl into education.

As GenAl is improving, it will become harder
and harder to distinguish Al-made artefacts
from human-made artefacts. This could
cause one to not be able to distinguish

fake news from real news anymore,

which is already getting hard for people
(Kennisnet, Interview, October 5, 2023). This
development will not only have an influence
on education but on society as a whole.

For example, it was found that humans
trust Al-generated faces more than actual
human faces (World Economic Forum,
2023b) and copying someone’s voice can

be used for illegal matters (Brooks et al.,
2022). In school, it can be used by bullies as
well (Lucas Onderwijs, Interview, October

13, 2023). Therefore, it's crucial that the
government, schoolboards, educational
institutions and schools keep track of new
developments of GenAl.

It was found that students approached the
use of GenAl cautiously and saw it primarily
as a tool for generating information.
However, there are many other valuable
applications for GenAl beyond this narrow
perspective (Skrabut, 2023). It's therefore
imperative that teachers educate their
students about these diverse use cases.
Encouraging experimentation in the
classroom can stimulate discussions about
the efficacy and outcomes of using GenAl in
different contexts.

In addition, teachers themselves should
actively engage with GenAl, either by
continuing their existing use or by
incorporating it into their professional
practice. This proactive approach will
ensure that educators keep pace with their
students’ evolving understanding and use of
GenAl, thereby fostering a collaborative and
forward-looking learning environment.

In order to further improve both the website
and the lesson module, it's recommended
that more extensive testing is carried out

on a larger scale, involving several teachers
and classes at different levels and ages. This
diversified testing approach will facilitate
continuous improvement of both the lesson
module and the website.

Finally, it's crucial to maintain a user-centred
design approach by actively involving
teachers in the improvement process of
both the lesson module and the website.
Seeking and incorporating feedback from
teachers fosters a sense of ownership and
could increase their willingness to use these
resources in their teaching practice.
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Appendix

Appendix A - Research
Setup Interviews
Stakeholders

A.1. Research goal

The purpose of interviewing stakeholders in
secondary education in the Netherlands was
to gain insight into the current landscape
surrounding ChatGPT and its integration
into educational practice. These interviews
aim to shed light on the extent to which

the educational sector is adapting to the
presence of ChatGPT. Understanding the
perspectives and actions of stakeholders
within secondary education helps to shape
the current context of secondary education.

A.2. Research question

Main research question for understanding
the current context:

How is secondary education adapting to and
utilizing ChatGPT?

Stakeholder Profession

number

Chair of the school board

Chair of the school board

Head of Al at educational publisher

Head of Al at educational publisher

Technological Innovation team

Secondary school teacher & employee NOLAI
Secondary school teacher & ChatGPT fan
Secondary school teacher & ChatGPT fan

Professor Social sciences (Education)

Sub-research questions:

* How are educational institutions
formulating new school rules and
policies in response to the presence of
ChatGPT?

+ To what extent have educational
institutions changed their teaching
methods and assessment practices to
accommodate the use of ChatGPT?

* What considerations are being made
about the appropriate level of control to
be exercised over Al technologies such
as ChatGPT in educational settings?

+ To what extent do educational
institutions believe that Al should be
integrated into education?

* What are the risks and opportunities of
Al?

A.3. Data collection

The above questions were answered
through interviews with stakeholders and
through conducting desk research. In
this Appendix, the setup for conducting
interview with stakeholders will be
discussed.

Employer

Thiememeulenhoff

Noordhoff

Kennisnet

SCO Delft

Lucas Onderwijs

NOLAI

Etty Hillesum Lyceum
Maerlant College Brielle

University of Twente

Table A.1: Overview of stakeholders interviewed
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A.4. Location & set-up

Stakeholder interviews were held online
through a Teams meeting. The Teams
meeting was recorded and transcribed.
These transcriptions were used to cluster
relevant information. The transcriptions and
recordings were destroyed after drawing
insights.

A.5. Stakeholder recruitment

The identification of stakeholders in
secondary education was carried out by SCO
Delft. Based on their list of stakeholders,
requests were made to interview them. A
wide range of domain stakeholders were
interviewed to gain a comprehensive
understanding of the integration of ChatGPT
in education, which is shown in Table A.1.

A.6. Method

Semi-structured interviews were held with
stakeholders. Below, all questions asked to
stakeholders are listed.

Pre-interview

Sent consent form
Sign consent form
Record meeting
Introduction of myself
Introduction of them

Questions

1. What do you see happening around the
topic of ChatGPT? What stands out to
you?

2. Do you see activity in high schools
related to ChatGPT (from principals,
teachers, schools, etc.)?

3. What do you think needs to happen
concerning ChatGPT?

4. Have you set any specific goals, plans, or
actions related to ChatGPT?

5. Areyou already using Al in products,
internally, etc.?

6. How should high schools respond to this
development?

7. Do you see opportunities emerging
regarding this topic in high schools?

8. Are there any risks associated with
ChatGPT in high schools?

9. What role should high school teachers
take on? Or how does the role of the

high school teacher change?

10. What role do you think ChatGPT should
play in education?

11. What role should high school teachers
take on? Or how does the role of the
high school teacher change?

12. How much control should ChatGPT take
in education?

A.7. Limitations

Since SCO Delft conducted the identification
of stakeholders in secondary education, it's
likely that there is a common perspective
among these stakeholders. Despite reaching
out to the stakeholders directly, there

may still be a tendency for this common
perspective to influence the interviews. In
addition, the interview outcomes may have
been influenced by my own bias, as | was
the sole judge of the interview results.
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B.1.1. Confiding in ChatGPT as a friend

There is a chance that some students

will start perceiving ChatGPT as a virtual
friend. Snapchat recently released ‘My Al
in collaboration with ChatGPT on their
Snapchat app (NOS, 2023). It introduces
itself as your virtual friend, see Figure A.1.

This is causing commotion as a lot of young
people use this app and people are worried
adolescents will confide too much in this
‘virtual friend’. Some people feel like talking
to a human when talking to ChatGPT (Lily et
al., 2023) because it is mimicked to interact
with you in a humanlike manner (Pang,
2023). Therefore, people can start using
Generative Al like MyAl and ChatGPT to

ask personal questions. For example, what
they should do when they feel lonely, are in
unsafe situations, or have questions about
sex (Piersma & Wiggers, 2023). Instead

of asking these questions to caregivers,
teachers, parents or friends, they reach out
to a virtual machine. This can cause tricky
situations.

1:22¢ ol LTE@ )

v |

A

@ MyAl

we

Hi

MY Al

Hey! What's up?

ME

What can we talk about

MY Al

How about we catch up on each other's lives?
What have you been up to lately?

ME

Iam good. Working all day. You?

MY Al

I've been keeping busy too! I've been trying to

learn how to cook new dishes. Do you have any
fivorite recipes that you like to make?

© fsendachat ¢ © W@
QWERTY U I OFP

= sspact

® ¢
Figure A.1: My Al introducing itself as a virtual friend
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B.1.2. Losing the ability to think for
yourself

Last but not least, there is a fear that people
will lose the ability to think for themselves.
Students can gullibly copy anything ChatGPT
generates without checking this. They might
stop thinking for themselves (Ministerie van
Onderwijs, Cultuur en Wetenschap, 2023).
Students and teachers can start seeing

the technology as a given, which leads to
believing anything it generates. “We're
already seeing people are forgetting how to
read maps, they're forgetting other skills -
John Havens” (European Parliament, 2020).
This is tricky because ChatGPT does make
mistakes and it contains a bias. For this
reason, students should always be critical
of the outcome. Additionally, trusting Al
solely could influence important decisions
in education. For example, when deciding
what level a student should follow (Lucas
Onderwijs, Interview, October 13, 2023).
Therefore, teachers and students need to
be reminded to not solely rely on technical
intelligence.

Through desk research and talking to early
adopter teachers and experts in the field,

it was discovered that Al could become of
great help to teachers in several different
areas of their work. Below the opportunities
of Al in education have been summarised.
Important to note is that more opportunities
might arise during the period of this project,
as ChatGPT is new and more applications of
it will be developed.

B.2.1. A teacher's assistant

With Al, teachers could take logistical
matters off the hands of teachers. ChatGPT
can be trained to grade student essays,
write original emails to parents, etc.

This provides teachers with more time

to focus on other aspects of teaching
(Baidoo-Anu, 2023). Both ‘Kennisnet’

and the ‘Onderwijsraad’ believe that in a
supporting role, Al can take away a lot of the
administrative work for teachers.

B.2.2. Spark creativity

Next to handling logistical matters, Al can
also provide inspiration for lessons when
they want to do something different. It can
provide teaching methods and even make a
whole plan for specific topics they want their
students to learn. In interviews with two
teachers, they mentioned that it also allows
teachers to include current events in their
classes. For example, they can pick a news
article and ask ChatGPT to create questions
related to the article. GenAl allows teachers
to be more creative with their classes
without spending too much time thinking
about this.

B.2.3. Personalised learning

Teachers who work at secondary schools
have multiple classes which makes it
difficult for them to provide specific
feedback for each student. Al can be a
solution for this. Several companies are
making dashboards specifically to be used
in education. The progress of each student
is tracked by gathering data from digital
assignments they make. The assignments
are adjusted to the level of each student.
The teachers can check the dashboard

to see the progress of students and of

the whole class (Snappet Nederland B.V.,
2023), (Gynzy, n.d.). The Al used for these
dashboards is mainly focused on gathering
the data and creating an overview of results
for the teachers. So it does not immediately
refer to Generative Al. However, some of
these companies are now experimenting
with how they can include GenAl in their
products. ChatGPT can be used to provide
personalized tutoring and feedback to
students based on their individual learning
needs and progress (Baidoo-Anu, 2023). This
could be implemented in these dashboards.
However, ChatGPT can also be used on its
own by using the right prompts. This creates
a lower threshold for schools to start using
ChatGPT for personalised learning.

B.2.4. A study buddy

Next to creating dashboards and
personalized tutoring for students, some
companies are even taking it a step further.
Multiple companies are creating virtual
mentors/tutors/study buddies for students
to get more personal feedback (Khan

Academy, n.d.). With the help of GenAl, new
assignments can be created on the spot for
each student individually. They can even tap
into what the students like at that moment.
For example, a student who is into racing
could do an assignment on the speed of a
Formula 1 car (Kennisnet, Interview, October
5, 2023).
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Appendix C -
Qualitative interviews
with students

C.1. Research goal

To design effectively for our user group, it
is essential to understand the context in
which users would engage with the design.
Students play an important role in the
teacher’s context. Therefore, it is crucial

to explore students’ perspectives and
experiences with ChatGPT. For this reason,
interviews were conducted with students
to gain insight into their understanding of
ChatGPT and the extent to which students
use it.

C.2. Research question

*  What is the current use and knowledge
of ChatGPT by students?
+  What is the student’s view on ChatGPT?

C.3. Data collection

C.3.1. Guerrilla Interviews:

Guerrilla interviews were used to answer
the research questions. Students were
invited to share their thoughts voluntarily
to ensure their comfort and willingness to
participate. First, general questions about
the school were asked to ensure that
students felt comforTable sharing their
knowledge and experiences on ChatGPT.
Students were then asked questions about
ChatGPT to explore their understanding and
use of the tool.

C.3.2. Raise your hand if:

Before one-to-one interviews, a quick
assessment of students’ awareness and
use of ChatGPT was conducted using a
‘raise your hand if’ approach. Three short
guestions were posed to the whole class
and students were asked to raise their
hands if they:

1. Had heard of ChatGPT.

2. Had used ChatGPT.
3. Had used ChatGPT specifically for school
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purposes.

This approach provided an initial indication
of students’ familiarity and engagement with
ChatGPT.

C.4. Location and set-up

Students were interviewed in their
classroom in the presence of other students
and the teacher. No audio, video or pictures
were taken of the students, only notes were
taken. The ‘raise your hand if method was
done by the designer standing in front of
the class. The guerrilla interviews were
conducted by sitting next to the students in
the classroom.

C.5. Students

The recruitment of students for the project
was facilitated by the kind cooperation of
one teacher at the school. Table A.2 shows
a summary of the age range and level of
education of the students involved in this
phase of the project.

Characteristics # of # of
students classes

Grade
Senior general secondary

education
Pre-university education

Age
16-17 years old
17-18 years old

Table A.2: Overview of students interviewed and amount
of classes that were asked to raise their hands to answer
questions

C.6. Method
Script

Introduction of myself to class

Let students know they do not need to talk
to me if they do not feel comfortable doing
so.

Explain the consent form

I'm going to ask you three questions and
you can answer by raising your hand or not.

Raise your hand if:

—_—

. You have heard of ChatGPT.

2. You have used ChatGPT.

3. You have used ChatGPT specifically for
school purposes.

Questions

What do you know about ChatGPT?

Do your friends use ChatGPT?

How do you use ChatGPT?

Why do you use ChatGPT?

For which subjects do you use ChatGPT?

Or do you use it for all subjects?

When do you use ChatGPT?

Where do you use ChatGPT? (during

class, at home, during breaks)

8. How often do you use itin a day? Orin a
week?

9. Do you feel comfortable disclosing that
you use ChatGPT at school?

10. Do you think teachers use ChatGPT?
Why or why not?

uAWN =

No

C.7. Limitations

Our ability to recruit students for interviews
depended on the availability of the school.
As a result, we had limited control over the
students who participated, which meant
that only older students participated in

the testing process. This led to a biased
perspective and level of knowledge about
Generative Al.
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Appendix D -
Qualitative interviews
with teachers

D.1. Research goal

In order to design for teachers, it was
important to understand them at a deeper
level. The aim of this research was to find
out what teachers value in their work, how
they use ChatGPT and what they think of
ChatGPT.

D.2. Research question

*  What is the current use and knowledge
of ChatGPT by teachers?

*  What is the teacher’s view on ChatGPT?

*  What and why do teachers value in their
work?

D.3. Data collection

Semi-structured interviews were used

to answer the research questions. First,
teachers were presented with a series of
guestions about their perspectives and
experiences with ChatGPT. Teachers were
also provided with task cards (Figure A.2) to

outline the various tasks involved in their
work. Teachers were then asked to arrange
these cards on a value sheet (Figure A.3)
and finally to explain the placement of the
tasks. This process facilitated a deeper
understanding of teachers’ values in their
work.

D.4. Location and set-up

Teachers were interviewed in their
professional environment at the Christelijk
Lyceum Delft. The majority of the teachers
generously gave access to their empty
classrooms for the interviews, thus
allowing a first-hand observation of their
working environment. The interviews were
recorded to capture the discussions, while
photographs of the task cards and value
sheets were taken to document the process
and findings.

Taak Taak

Figure A.2: Task cards

Figure A.3: Value sheet to map task cards
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D.5. Teachers

Teachers were recruited through a survey
distributed throughout the school via the
newspaper and QR codes strategically
placed in the teachers’ lounge. Six teachers
agreed to take part in this phase of the
project.

Characteristics # of teachers

ChatGPT experience

Used ChatGPT every week
Has used ChatGPT 1-3 times
No ChatGPT experience

Subject they teach
German

Biology
Science
English
Dutch

Gender
Male
Female

Total number of participants

Table A.3: Overview of teachers interviewed

D.6. Method
Script:

Explanation of the project and requesting
permission to record
Signing of forms

Questions:

1. Ask what subject they teach
2. Being a Teacher:
* Why did you become a teacher?
*+ According to you, what makes a
good teacher?
* Do you follow the teaching methods
provided by educational publishers?

3. Work:
* What are all the tasks you need to
do for work?
+ Write down on pieces of paper (see
Figure A.2)
* How much time do you spend on
these tasks?

* Grouping into:

* Activities with
colleagues
* Collaborations
* Bond between
teachers
* When do they engage
in activities together?
* What activities do
they do together?
* Activities with students
* Individual activities
* Value for the teacher -> please lay
down the tasks on this paper, the
smallest layer is should contain the
tasks that you believe are most important
and give you the most energy (Figure A.3)

4. Digitalization:
* Do students mainly work online or
in person?
* How much of the work is digital and
what is done physically/on paper?

5. ChatGPT:
* Have any parts of your subject
been adjusted due to the introduction
of ChatGPT?
« Do you have conversations
with others at school about ChatGPT?
(colleagues, students, parents)

6. If they use ChatGPT:
* How do you use ChatGPT for your
work?
* In which aspects of your work do

you use ChatGPT? (indicate on a sheet

with a dot)
* How can ChatGPT assist you in the
subject you teach?

D.7. Limitations

Recruitment of teachers depended on the
availability and willingness of teachers to be
interviewed, which limited our control over
the interview participants. In addition, all
teachers interviewed expressed an interest
in Al during the interviews, resulting in a
biased view of teachers' perspectives on the
topic.
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Appendix E - Factors

VIP method

Al will have profound
impacts on privacy in the
next decade. (European
Parliament, 2020)

you need to be an expert in
afield to find the mistakes
made by ChatGPT (Petra
Prescher, Interview,
October 10, 2023)

Teachers find fulfilment in
positive student
relationships (Koomen,
2013)
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Cultural

Psychological

Compulsive social media
use negatively impacts
young people (11-18),
leading to poorer academic
performance and
concentration issues.
(Cavdar, 2023; (Van Den
Eijnden et al., 2019)

trust is a crucial part
at Al at schools for
teachers and use
(European Parliament,
2020)

The ICT skills students
have are strongly
related to their
socioeconomic
background. (Van De
Werfhorst et al., 2023)

Children may adjust their
performance to align with
the misfit expectations,
thus setting in motion a
self-fulfilling prophecy.
(Smeets et al., 2022)

An important aspect of
your personal identity is
the feeling that you are
unique and distinct from
others. (Sollie et al., 2023)

o

digitisation of education online learning gives

el B (RCEET Sy &l students flexibility

opportunity among q

students (Dijck, 2020) (Academy_Admin,
2023; (Cursum,
2022)

Al will impact education, it
is compared to the
invention of the car (Eva
Leurink, Interview, October
5,2023)

Poor mental-health during
childhood correlates
negatively with
educational attainment.
(Brénnlund et al., 2017)

Demographic

Biology & evolutionary

Ethics

resist to change is created
by the failure to recognise
the need for change (J.
Zimmerman, 2006)

Politics & democracy

humans are creatures of
habit (Greenberg & Baron,
2017)

"One Size Fits All" Doesn't
Work In Education (Mead,
n.d.; (Lynch, 2020)

Digitalization has created
opportunities and risks. We
must help our young
people develop an
understanding of this.
(Digitale Geletterdheid in
Het Voortgezet Onderwijs
- KNAW, n.d.)

adapting the content and
the experience to each
learner usually leads to
better user retention and a
more meaningful and
deeper learning experience
(Demir, 2021; Ackermann
et al., 2019; (Chiotaki et al.,
2023)

teacher will become the
expert in their fields (Eva
Leurink, Interview, October
5,2023)

Gender education needs
more attention
throughout Dutch
secondary education.
(Sanders, 2023)

Sustainability & ecology

covid has positively
influenced the
digitalisation of education,
the independence of
students and the
involvement of parents

(Onderzoek Naar Corona
En Onderwijs, 2023)

humans fear the
uncertainty of the future
(Godbole, 2017)



Technological Sociology

Finance & labor
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Before embarking on the design and
creation of concepts, it was considered
important to understand what individuals
considered essential in educational

design. The aim was to identify the desired
concept qualities necessary for the design
to be effective and meaningful. This step
ensured that the foundation was laid for the
development of a relevant and impactful
design.

Two creative sessions were organised,
each involving small groups of industrial
design students. Design students were
selected for these sessions because of their
ability to easily articulate their creative
ideas and rationale for proposed actions.
Their familiarity with design principles

and processes made them well-suited to
contribute meaningfully to the discussions
and activities conducted during these
sessions.

For these creative sessions, creative
problem-solving techniques formulated

by Katrina Heijne and Han van der Meer
(2019) were used. Their techniques allow
people to be creative, which leads to novel
and useful solutions. Therefore, it was

well suited to the aim of these sessions.
Their techniques follow Guilford's (1961)
divergent convergent thinking. Divergent
thinking involves trying to generate as many
ideas as possible. The idea is that quantity
produces quality. Then you use convergent
thinking to look critically at the ideas you
have generated. This way you can select
the best ideas. In Table A.4, the setup of the
session can be found. The same setup was
used for both sessions. The sessions include
two phases of divergent and convergent
thinking. The first phase focuses on the
problem at hand. The result of this phase is
a reformulation of the problem. This allows
everyone to be on the same page with the
problem at hand and to fully understand
what they are designing for. The second
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phase focuses on idea generation. The
outcome of the sessions were used to
formulate desired concept qualities for the
concept.

Script and planning:

Phase |[Time What exercise? What shoud | say? What do | need?
Short introduction of
5 everyone
15 Explanation graduation Ppt & scherm
Energizer - Only answer with We will form two rows and
5 a question ask each other questions
Write down anything that
is on your mind, doesn't
have to do with the PaP,  Big sheet of paper &
5 Purge can do with the PaP post its
Three sheets with
Enthusiasm, promote, the words written on
Phase 15 H2 with words create awareness them
1: 10 Hits and dots Dots stickers
Problem Remind them of the
finding 10 Statement PaP context of high school
Write down the
important words of
10|Break the PaP created
We will do a round and
everybody has to say a
Energizer - Ways to puton  way to put on pants, clap
5 pants when you're done
Write down everything
you can think of for the  Big sheet of paper &
5 Purge PaP post its
Write simplified PaP
on sheet and pick
Purpose: generate ideas three words, write
beyond the obvious down the levels:
nearby, more
Phase 20 Absurd questioning force fit ideas creative & absurd
2: ldea Put down the ideas in the Big sheet of paper
finding 15 C-Box c-box with axis

Table A.4: Set-up creative session
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Before creating something of our own, it

is important to know if there is already

a product that gives teachers clear
information about generative Al and allows
them to experiment with it. Therefore, it
was desired to first determine whether
there were already suitable products on the
market.

Research was conducted to uncover
existing products relevant to Artificial
Intelligence (Al) in education. This process
involved online scouting using keywords
in both Dutch and English, namely: ‘Al and
education’, ‘Al in school’, ‘Al lessons for
school” and ‘Al products for school’.The
products were evaluated according to the
following criteria:

*  Whether the product discussed
Generative Al specifically or Al more
broadly.

*  Whether students and/or teachers
would use Generative Al through the
product.

*  Whether critical knowledge about
Generative Al was covered.

+ The time required for teachers to
acquire the necessary knowledge and
skills in Generative Al.

Based on this evaluation, eight products

were identified as the most interesting for
this project. A comprehensive overview of
these products can be found in Table A.5.

In a later phase of the project, these
products were then used to guide the
development of the website. The columns
with a yellow background represent the
lessons learned in the development of the
website.
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Naam

Link

What

Time

Target
group of
lesson

What
informat
ionis
givenon
the
website?

What
materials
are
available?

Price

Extra
insights

Nationale Al
cursus Junior

https://
futurenl.org/
nationale-ai-

Al Literacy Lessons for
Grades 6-12

https://
www.commonsense.org/
education/collections/ai-
i I f

]

y

Make students
understand how
Al works and
aware of
potential risks
and ethical
considerations.

Generative Al is
not used by
students

5 lessons (that
have to go in
order) about Alin
general
including:

« howisit
trained?
what is Al
bias?
Al chatbot
friendship
Aland privacy
of data

60 minutes per
lesson

10-14 year old

Target group
Objective of the
lesson

Key concepts
Time of lesson
Lesson structure
Materials

Tip for good
preparation

Teacher guide
Lesson slides
Exercises for the
students

Free

grades-6-12

Make students and teachers
understand how Al works,
aware of the benefits and
risks. Next to that, make
students responsible and
ethical users of Al

Generative Al is not used by
students

8 lessons about Al in general
including:

« how is it trained?
what is Al bias?
Al chatbot friendship
Disclaimer to never fully
trust the outcome of

GenAl as it can make
mistakes

20 minutes per lesson

12-18 year old

Target group
Objective of the lesson
Key concepts

Time of lesson

Lesson plan

Materials

Lesson plan
Lesson slides

Free

Has two sets of lessons that
are for teachers. They contain
alot of videos with
information on Al and
Generative Al.
« tips on how to use it for
work
« tips on how students can
use it

The lessons take really long,
but the goal is the same as
mine: educate teachers, then
educate students.

Stanford CRAFT

https://craft.stanford.edu/
dash/resources

CRAFT is a collection of co-
designed free Al Literacy
resources about Al for high
school teachers, to help

students explore, understand,

question, and critique Al.

Generative Al is used by
students in some lessons

11 lessons that have different
subjects, including:

« Bias

« Examples of Alin daily life
Al algorithms

+ Generative Al focussed:

« Examples of
Generative Al (images)
Prompt examples
Use Generative Al for

art
» Use Generative Al for
debate
Form opinion on
experience of using
Generative Al

No time is stated

High school

Objective of the lesson
Key concepts
Materials

Lesson plan

Free

When GenAl is used by
students in a lesson, there is
also a focus to make the
students reflect on the use of
it. They do this by writing
down what they liked and
disliked. | will include this.

DAILy Workshop

https://raise.mit.edu/
daily/

Itis critical for all
students to have
fundamental
knowledge of Al and to
understand Al's
potential for good and
harm.

Generative Al is used
by students in some
lessons

4 lessons (that have to
go in order) about
« What is an algorithm
« Bias
« Alvs. GenAl
« Neural networks of
Al
« Spread of
misinformation
« Try out GenAl and
form their opinion
onit
+ Write a story with
GenAl

60 minutes per lesson

13-18 year old

Description
Key concepts
Time
Materials

Age is mentioned in the
script, not on website
overview

Script
Videos
Slides
Exercises

Free

When GenAl is used by
students in a lesson,
there is also a focus to
make the students
reflect on the use of it.
They do this by writing
down what they liked
and disliked. | will
include this.

Elements of Al

https://
www.elementsofai.c

om/

We want to encourage
as broad a group of
people as possible to
learn what Al is, what
can (and can't) be done
with Al, and how to
start creating Al
methods.

Generative Al is not
used by students

Two parts

Part 1: Introduction to
Al

« Whatis Al

« Alin daily life

« Machine Learning
+ Neural networks

Part 2: Building Al
« Why Al matters
« Machine learning
« Neural networks

Around 100 hours

Adults

Introduction into the
two parts and why you
should do it

As this is more of a
workshop, everything
can be done on the
website. Therefore,
there are not added
materials that need to
be downloaded.

Free

Table A.5: Overview of existing products

Onderwijs op afstand

https://onderwijs-op-
afstand.nl/ai-didactiek/
werkvormen-ai-voor-
het-voortgezet-
onderwijs-vo/

Ensure that students
are equipped with the
skills that the future will
demand of them and
critical thinking skills.

Generative Al is used
by students in some
lessons

16 lessons on Al, most
concerning ChatGPT
+ Some contain
exercises with
ChatGPT
« Write a story
with ChatGPT
+ Write a future
scenario with
ChatGPT
Debate with
ChatGPT
ChatGPT as an
expert
+ Check
misinformation
of ChatGPT
Do a guessing
game with
ChatGPT
Some discuss
ChatGPT

60-120 minutes per
lesson

High school

Target group
Overview of lessons
Introduction for each
lesson

Objective of each
lesson

Lesson plan with time
What materials you
need

Nothing besides the
lesson plan which is
really short

Free

The main objective of
the exercises with
ChatGPT are to ensure
that students critique
the outcome

The explanation of the
lessons and exercises
is not detailed enough.
The shorter exercises
are nice and | will try
them in my tests

Alvoordocenten

https://
aivoordocenten.com/

prompts/

Provides prompts for
teachers, in depth
explanation of
ChatGPT on the risks,
the opportunities and
how to prompt.

Page: Prompt library to
use in ChatGPT
(preferably ChatGPT
plus)
Page: How to use
ChatGPT
« How to prompt
+ Risks
+ How to use for
schoolwork
« How to prompt
Page: Two other Al
tools are mentioned
Page: Generating
images
Page: Risks of
generative Al
Page: future scenarios
of ChatGPT on school

Teachers

A lot of information is
given on all of the
above pages
mentioned. They go in
detail and repeat quite
alot of information on
multiple pages.

Only prompts are
available to copy and
paste into ChatGPT

Free

The website first
promotes its
workshops that they
provide that schools
can buy for their
teachers. The 3rd page
is the first page that
provides actual
information on
generative Al for
teachers.

The website merely
mentions generative Al
programs that you have
to pay for.

The website provides a
lot of text, which makes
it feel unorganised and
overwhelming. It would
take quite some time to
read and understand
everything written on
their pages.
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The concept includes six chapters about
how Generative Al is trained and how it can
construct sentences.

H.1.1. The database of Generative Al

This chapter explains what data is used to
train Generative Al. It means that not all
Generative Al has a live connection to the
internet and that ChatGPT 3.5 has been
trained on data up to January 2022. This is
to ensure students know that when they use
ChatGPT for free, the information might not
be up to date.

H.1.2. How Generative Al is trained

This chapter briefly explains how Generative
Al is trained by humans. The goal of this
chapter is to show students that ChatGPT

is not something that can read and
understand information on its own, but
needs to be trained by humans.

H.1.3. How Generative Al constructs
sentences

This chapter explains how Generative Al like
ChatGPT is able to construct sentences. This
chapter shows students that Generative Al
does not write sentences like humans do. It
needs a lot of calculations before it can form
a sentence.

H.1.4. The randomness of Generative Al

This chapter explains that when ChatGPT
constructs a sentence, it uses a random
factor to generate different pieces of text. It
shows students that this random factor can
also cause Generative Al to make mistakes
and write incorrect information.

H.1.5. The privacy of conversations with
Generative Al

This chapter explains that conversations of
users with ChatGPT are saved for training
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purposes, to be able to improve ChatGPT.
This shows students that if they share
information with ChatGPT, that this will be
saved for those training purposes.

H.1.6. The bias in Generative Al

The final chapter explains how trainers of
ChatGPT and the database of ChatGPT both
have influence on the bias ChatGPT contains
when it generates text.

Each chapter begins with a statement that
introduces the topic of the chapter. Each
chapter also contains one or two exercises
to help students actively engage with the
content of the chapter. The exercises are
done on paper next to the laptop. Figure
A.4 shows part of the first two exercises
completed by the students. They either take
on the role of a ChatGPT trainer or become
ChatGPT themselves. Figure A.5 shows an
overview of the different screens designed
for the concept.

Exercise 1:
Students step into the role of a ChatGPT trainer and
need to mark text that talks about the topic ‘tree’.

O

Arboreale Diversiteit: Ecologie en Culturele
Relevantie

Een boom is een groot, meerjarig houtachtig
plantenorganisme dat meestal één centrale stam
heeft, vertakte takken en bladeren draagt. Bomen
behoren tot de groep van vaatplanten en spelen
een cruciale rol in ecosystemen. Ze absorberen
kooldioxide tijdens fotosynthese en produceren
zuurstof, wat essentieel is voor het leven op aarde.

Bomen variéren in grootte, vorm en bladtype, en er
zijn duizenden soorten verspreid over de hele
wereld. Naast hun ecologische rol, bieden bomen
hout, voedsel en habitat voor diverse flora en
fauna.

Exercise 2:
Students step into the role of ChatGPT and
need to find patterns in pieces of text.

o

Arboreale Diversiteit: Ecologie en
Culturele Relevantie

Een boom is een groot, meerjarig houtachtig
plantenorganisme dat meestal één centrale
stam heeft, vertakte takken en bladeren
draagt. Bomen behoren tot de groep van
vaatplanten en spelen een cruciale rol in
ecosystemen. Ze absorberen kooldioxide
tijdens fotosynthese en produceren zuurstof,
wat essentieel is voor het leven op aarde.

Bomen variéren in grootte, vorm en bladtype,
en er zijn duizenden soorten verspreid over
de hele wereld. Naast hun ecologische rol,
bieden bomen hout, voedsel en habitat voor
diverse flora en fauna.

Figure A.4: Part of the first two exercises done on paper

1. The concept starts with two questions for
students to answer to get them thinking

Heb jij wel eens Generatieve Al gebruikt?

Nee

\ Black buttons can be clicked by

students to engage students
interactively.

3. Each chapter begins with a statement to introduce the
content of the chapter.

ChatGPT is een snellere versie van Google

Eens Oneens

5. Each chapter states the question that will be
answered in the chapter and the title of the chapter

Deel 1
Welke informatie heeft Generatieve Al?

De database van Generatieve Al

Start!

7. Students get an instruction on what exercise
they have to do and can click on the screen if
they have finished the exercise

1. ChatGPT trainen
Teksten labelen

Je hebt een set opdrachten gekregen, pak nu Dpdracht 1 erbij

2. An overview of the content that students

will learn is given at the beginnin

g.

Aan het einde van deze les weet je meer over:

De database van Het trainen van Generatieve

Generatieve Al Al

Het vooroordeel in De privacy van jouw
Generatieve Al gesprekken

|
= A

4. Each statement is briefly explained
before diving into the chapter.

Patronen leggen en kansen
berekenen

De willekeurigheid
Generatieve Al

Eenboomia foraenfaun.

ChatGPT is een snellere versie van Google

Oneens

ChatGPT heeft geen toegang tot het internet, Google wel!

i
®

6. Each chapter contains 1/2 exercises to engage students
interactively with the content presented in the chapter.

nen van Generatieve Al
k doen die trainer cies? Da

Dat ga je nu zelf ervaren!

1. ChatGPT trainen

Teksten labelen

8. The concept contains interactive buttons that when clicked,

present new information to the students. This is also to actively

engage the students with the content.

Figure A.5: overview of screen design in concept 1

® Chat
Een

GPT
boom heeft

vertakte takken.
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H.2.1. Improving the usability
Goal

Improve the usability of the concept in
terms of navigating through the screens of
the concept.

Data collection

Observations: During testing, the designer
made observations when participants

got stuck or understood the design
immediately.

Talking out loud: During testing, users were
asked to talk about what they were thinking
and feeling at the time.

Post-test discussion: After testing,

participants are asked to share their
thoughts and opinions about the concept.

Location and setup

Tests were done at the faculty of Industrial
Design Engineering. The participants were
presented with a Figma prototype on the
laptop of the designer. All screens of the
prototype were printed on paper to be able
to make observations during testing.

A

Figure A.6: Example of setup with an Industrial Design
masterstudent
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Participants

Tests were carried out with four industrial
design engineering students. Table A.6
shows an overview of these students.

Table A.6: Demographics of industrial design engineering
students

Data

This appendix contains the observation
sheets with the designer’s notes on how

to improve the concept. Based on the
observations, a small iteration was made on
the buttons within the concept to improve
usability. Below all observation sheets are
shown.
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H.2.2. Testing the effectiveness concept 1
in class

Goal

The aim is to assess whether the concept
can effectively provide both teachers and
students with Generative Al knowledge
and experience through interactive and
collaborative learning.

Data collection

During testing, observations were made as
no video, audio or pictures can be taken
with minors. The teacher can see all the
laptop screens of the students on his own
laptop. This allowed me to see all screens of
the students at the same time.

Location and setup

The concept was tested at Christelijk
Lyceum Delft in a classroom.

Method

The teacher announced to the class that
they would be doing a slightly different
class than usual and introduced them to
the prototype. They were instructed to work
individually.

Participants

Testing was done with two classes of senior
general secondary education level. The age
of the students was between 16 and 17
years old.

H.2.3. Limitations

Participants to test the usability of the
concept were recruited by me, which may
have introduced a bias where participants
felt pressure to understand the concept well
and approve of it for my benefit. In addition,
during the testing phase of the concept, our
ability to collect feedback depended on the
availability and willingness of teachers to
implement the concept with their students.
As a result, we had limited control over

the composition and nature of the classes
involved in testing the lesson plan, resulting
in only older students participating in the
process.

H.3.1. Too much information

In general, the students had no problems
understanding how to use the concept.
They quickly figured out that they could
click on certain areas on the screen to go

to the next page. Unfortunately, through
observations it can be concluded that half of
the students did not read the content of the
prototype. When observing the screens of
the students, you would see some of them
clicking through the prototype at a very high
speed, which did not allow them to read the
content at all. Next to that, if the teacher
asked students what they had learned,

poor answers were given. For example, one
student mentioned that ChatGPT can not
have a bias, as it is not human. This made

it clear that this student did not read the
content about bias.

The other half of the students did work on
the prototype. But, also with these students
the information did not stick. For example,
some students were working with the
prototype in a correct way and were very
well behaved. When they were finished, they
had a discussion with the teacher whether
ChatGPT did or did not have access to the
internet. So, even after following all the
steps of the prototype, the information had
not stuck with them.

The limited information that did register
primarily revolved around the statements
presented in the concept. Quite some
students were thinking aloud and we heard
them talking about the statements the most.
Some students also asked questions about
the statements to the teachers, or had a
discussion with others whether it was right
or wrong, like the example of the student
mentioned above. This shows that the
concept contained too much information,
but also that statements trigger students to
discuss with one another.

H.3.2. Physical exercises of prototype

The students knew quite well what to do
with the exercises, and did not seem to
struggle with these. Some students did
not do the exercises until they finished
clicking through the concept, because they
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did not read the content carefully enough.
This defeats the purpose of the exercises
unfortunately. Nevertheless, because these
students.

H.3.3. Poster crafting with Generative Al
Too much freedom in Miro

Unfortunately, some students took
advantage of the freedom they were given
in Miro. They started drawing, placing
inappropriate pictures, etc. Figure A.7 shows
an example of what students created. It was
clear that this amount of freedom was not
going to work for future tests.

jullie oma's

Wij hebben geleerd dat:

ChatGPT my guy is en wordt ontwikkeld door paar ganzen in een kamer.

Schrijf hier het verhaal dat je samen met Copilot hebt geschreven (max 100 woorden)

Onze namen zijn (zonder achternaam):

Figure A.7: Example of students not doing the exercise in
Miro but playing around

More assistance is needed in prompting

Another assumption made by the design
team was that students can easily start off
using Copilot. Nevertheless, during testing
it was found that students still had a lot of
guestions on how to actually start using a
program like Copilot. Therefore, in future
tests more assistance will be required to
help students.
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H.3.4. General findings
Lack of motivation

One aspect that was overlooked in this
concept is that students are attending the
class out of obligation rather than intrinsic
motivation. This lack of motivation was
observed in the students’ behavior during
the class. Motivation needs to be instilled in
students, either through assessments or the
assurance that the teacher will review their
work. Without such incentives, students may
not feel compelled to engage in the tasks.

More involved teacher

In the end, the original plan to actively
engage the teacher in the learning process
about Generative Al was not fully realized
with this concept. The role of the teacher

in this concept was more of a policeman,
checking if people were actually working.
The teacher should be more involved in the
concept.

More traditional setup for concept

The teacher present during testing,
mentioned that students are used to doing
things a certain way. He explained that this
concept might be a step too far from the
traditional teaching the students are used
to. In an attempt to create something Out
of the ordinary for the students, we might
have taken it a level too far for what these
students are used to.

The goal for this project was: “In a world
undergoing digitalisation, | want teachers to
engage in social interaction with students
while acquiring Generative Al knowledge
and experience.”

The lesson module aims to do that.
Therefore, the goal of testing the lesson
module is to see whether it can be used to
let teachers and students gain Generative
Al knowledge and experience while socially
interacting.

Is the teacher able to socially interact with
students while presenting them with the
necessary Generative Al knowledge?

Sub-questions:

Al knowledge

1. Is the teacher able to discuss the
statements of the lesson concept with
the students?

2. Do the students understand the
statements?

Al experience

3. Did the teacher gain experience with
GenAl?

4. Did the students gain experience with
GenAl?

Criteria:

5. Is the teacher able to use the lesson
module without any questions
beforehand?

6. Isthe concept doable in 50 minutes?

No videos, audio or pictures were taken as
we are working with minors.

Al knowledge

Observations: the teachers’ ability to provide
clear explanations of the statements.

Score of test questions: This aspect aimed

to evaluate whether students paid attention

and understood the material covered in the
lesson.

Al experience

Questions: asking if the teacher was able to
use the prompts and what their experience
was

Assignments: evaluating if the students
were able to finish the assignment

Criteria:

Observation: Does the teacher have

any questions on the lesson concept
beforehand?

Time tracking: The time tracking component
was used to assess whether the concept
could be completed within the allotted
50-minute timeframe.

Testing was done at Christelijk Lyceum
Delft. During the testing sessions, the
designer was present solely to observe the
proceedings. Figure A.8 provides a visual
depiction of the classroom setup during the
tests.

Figure A.8: Classroom setup during testing

Teachers were approached through email
correspondence. Thanks to the cooperation
of several willing teachers, the lesson
module was tested a total of five times, with
each test conducted in a different classroom
with a different teacher. Table A.7 gives

an interview of all tests done at Christelijk
Lyceum Delft.
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Version of concept Teacher

-
5

Concept 2.1
Exercises:
Fake facts
Self-portrait

Concept 2.2
Exercises:
Future scenario
Brainstorm

Concept 2.3 HAVO5 Biology
Exercise:

Extension brainstorm

with prompting

Concept 2.4 VW02 German
Exercise:

Dependent on

information

Concept 2.5 VWO5 Science
Exercise:

Comparing programs

Table A.7: Overview of tests with concept 2 at Christelijk
Lyceum Delft

|.6. Method

When testing concept 2, Therefore, only
notes could be made during testing. These
were recorded on observation sheets. Next
to that, any interesting observations are
written down as well. These observation
sheets are added below.

|.7. Data

Test observation sheet 1210212008

+ Can the teacher use this concept?
Yes, the teacher had no questions beforehand. During the test she gives her own twist to the slides
by involving the students by asking them to share their opinions or experiences.

+ Do the students cooperate?
Students are loud but all work on the task sheet given to them.

* Are the students paying attention?
Students are quite loud but when a question is asked they discuss among themselves, which shows
that they are paying attention. The students also got 90% correct on the test.

+ Do students understand the task?
Yes and no, sometimes students are unclear about what to do & students' answers are very short.

+ Can the concept be done in 50 minutes?
Yes, some students weren't able to complete the assignment due to technical problems. But all parts
of the lesson concept were completed within the time.

Notes:

Students really enjoyed the false facts exercise and mentioned that Copilot was really bad at making
false facts. They laughed at the content generated. Unfortunately, there were technical problems
with the self-portrait exercise because the dummy accounts didn't work.
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Test observation sheet 15/0212008

+ Can the teacher use this concept?
The teacher hadn't read my email well and didn't ook at the material beforehand. He asked me quite
some questions during the lesson because of this. Nevertheless, he gives his own twist on the lesson.

+ Do the students cooperate?
Yes, they do everything the teacher instructs them to do.

« Are the students paying attention?
Yes, students are discussing among whether a
are paying attention. The students also got 90% correct on the test.

is true or not which shows that they

+ Do students understand the task?
For some students it took a bit longer to get started, but they all understood the assignment.

+ Can the concept be done in 50 minutes?
Again, technical issues came up when students tried to log into Copilot. | will only make assignments
without images for now to avoid students needing to log in.

Notes:

Students were hesitant to use it because they believe Copilot is not trustworthy as you don't know
whether the outcome is true. Teacher didn't have Kahoot account so only 10 students could join
(free version). Teacher mentioned questions should be more difficult.

Test observation sheet 08,0328'23

« Can the teacher use this concept?
Yes, she was very well prepared and involves the students very good.

+ Do the students cooperate?
Yes, one students is really into generative Al and shares all his experiences with generative Al with the
class. Students discuss with each other and give reasoning why they agree with certain statements.

« Are the students paying attention?
Students are quiet and seem to be interested. Again they scored really high on the test.

+ Do students understand the task?
Yes, two students first started playing with Copilot, but finally all students worked on the assignment.

+ Can the concept be done in 50 minutes?
Yes, with the exception of some students who didn't finish the assignment because they were first doing
other things.

Notes:
Two students from a previous class mentioned that they have used Copilot a lot as a result of the
lesson. It was fun to see students share their experience with generative Al.

No. 4

Test observation sheet 14/03/2024

« Can the teacher use this concept?
The teacher just clicks through the slides and doesn't say anything, doesn't encourage discussion or asks
the students questions.

+ Do the students cooperate?
Yes, they do everything the teacher instructs them to do.

« Are the students paying attention?
Yes, students are discussing among whether a
states they have to be quiet.

is true or not, but again the teacher

* Do students understand the task?
Students couldn't do the assignment because Copilot was acting up again and they couldn't access the
website.

+ Can the concept be done in 50 minutes?
This cannot be applied because of the technical issues. It couldn't be measured.

Notes:

Teacher had to cancel last minute, so another teacher took over the lesson. She didn't know

anything about generative Al and couldn't prepare the slides. For the other tests | will ask the
students to sign up because there is no other option. | need to make an answer sheet for the
statements so that all teachers can use this to explain the statements.

No.5

Test observation sheet 18/03/2024

« Can the teacher use this concept?
Yes, she was really well prepared. She even printed our all the materials and used these while going
through the slidedeck.

+ Do the students cooperate?
Yes, they do everything the teacher instructs them to do. They all really went into the assignment in pairs.
which was nice to see. They discussed in their pairs about the outcome of Copilot as well.

« Are the students paying attention?
Yes, students are discussing among whether a
are paying attention. The students almost got all questions correct.

is true or not which shows that they

* Do students understand the task?
The teacher gave a really clear explanation of the assignment for the students which helped the students
to start working.

+ Can the concept be done in 50 minutes?
Yes, all students managed to finish the exercises and there was even time for a final discussion at the
end. | received the most finished assignment from this test.

Notes:

Students work well in pairs and it allows them to discuss the outcome of Copilot and Perplexity and
share their opinions. They formed an opinion on whether to use it for school and were critical of the
outcome of the generative Al programs.

Appendix ] - Iteration lesson materials and
exercises

J.1. Iterations of materials through tests

Table A.8 gives an overview of all iterations done on the materials used. These materials are
the slidedeck, test questions, assignment sheet, a Padlet and an instruction sheet.

Slidedeck

Test
questions

Assignment
sheet

Padlet

Instructions sheet

What

Short and
concise
Information on
generative Al

Short and
concise
questions
with ‘Yes’ or
‘No’ answer
in Kahoot

Contained the
exercise that
the students
would do with
prompts ready
fo use

Students
can
download
and upload
the
assignment
sheet

Instructions to
access Copilot
with dummy
accounts so that
students don’t
need to log into
Copilot
themselves

Test 1

Worked well
for both
teacher and
students

Students are
discussing
which answer
they believe
is true.

Worked well
for both
teacher and
students

Sometimes
unclear to
students what
they should do
&

The answers of
students are
really short

Worked OK

Quite some
questions
on how to
download
and upload
files

Students
and
teacher
asked if
they should
send the
assignment
sheet to the
teacher

The dummy
accounts didn’t
work in all cases.
Students also
couldn’t sign up
with their school
email. It caused a
technical hassle.

Changes for
next test

Made it more
clear what the
prompts are
and where they
should leave
their answers
on the
assignment
sheet

Test 2

Teacher
mentioned
students
should learn
how to prompt

Teacher
didn’t have
Kahoot
account so
only 10
students
could join
(free version)

Improved but
still a bit unclear
for students
what they
should do

&

Answers of
students are

Same as
test 1

Same as test 1
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really short
Teacher
mentioned
questions
should be
more difficult
Changes for | Add slides on | Test Add prompting | Remove Not use exercises
next test how to prompt | questions are | into the Padlet & with images to
made more exercise send avoid students
difficult and & assignment | needing to sign
the answers | Add sub sheet up
options are questions to get | directly to
more (ABCD) [ more answers | students
& and let
Small iteration | them send
on clearer setup | the sheet to
the teacher
Test 3 Students raise | Students are [ Exercise
their hands to | discussing became to long
share their which answer | due to
experiences they believe | prompting
& is true.
Teacher gave &
extra Answers of
explanation for students are still
the really short
misconception
s
Changes for | Teacher Teacher Split exercise
next test themselves added the into 2 parts and
changed the test finish each part
whole questions to | with a short
slidedeck into | the discussion with
a online LessonUp the whole class
LessonUp and teacher to
hopefully get
better answers
from students
through
discussion
Test 4: Substitute Teacher Couldn’t do
The teacher | teacher had didn’t explain | exercise
was unable to | issues using any of the because Copilot
attend last LessonUp answers, but | and other genAl
minute and it was noticed | programs all
requested Teacher didn't | that students | required the
another discuss any had students to sign
teacher to slide and just | questions up and this
step in, who let the wasn’'t doable in
was therefore | students read the time left.
unprepared. | the slides Thus, couldn’t

do discussion
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Changes for | Misconception | Make an Ask teacher

the next test | statements answer sheet | beforehand if
and test for the students can
questions teacher so all | make an
overlap too teachers can | account on
much. So discuss the Copilot.
combined test
them in the questions Create exercise
slidedeck to where students
make time for have to work
more together to
discussions as stimulate more
these were discussion
really
interesting
during all tests.

Added a
summary slide
with the
necessary
generative Al
knowledge and
a learning
goals slide.

Test 5 Teacher Teacher gave | Students still
explained great gave short
slides well and | explanation answers on
gave space for | for the assignment
the students to | answers sheet, but in the

share their
opinion/knowle
dge

Teacher
mentioned a
need to learn
students how
to prompt

end discussion
five students
shared their
experiences.
Also, students
discussed
amongst each
other what their
opinion was on
the genAl
program.

Table A.8: Overview of all iterations made on lesson materials as a result of testing
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In the overview shown in Figure A.9, all exercises created during the project are shown. For
each exercises, the content, objective and findings of the exercise are discussed. The exercise
'Dependent on information' could not be tested correctly due to technical problems with
Copilot. The ‘Generative Al as a tool’ exercise was created based on the results of the previous
tests. Due to the time constraints of the project, it wasn't possible to test this exercise.

Goal of all exercises: Easy introductory exercises to Generative Al

What

Write a text that incorporates a fake fact
to trick fellow students with the fake fact.

Objective

Show the importance of prompting

Findings

Students were laughing and critiquing Copilot and mentioned that Copilot needs a

lot of instructions.

What

Create a self portrait with Generative Al
using your personality traits

Self portrait

Objective

Reveal the bias hidden in Generative
Al and show the importance of
prompting

Findings

The students completed the assignment and had fun doing it, but it remained
unclear if they had discovered the bias in Generative Al.

What
Extreme future Write and visualise a future scenario
scenario where the combination of Generative Al

and privacy leads to an unpleasant
situation for the students.

Objective

Reflect on the possible risks of sharing
personal information with Generative
Al

Findings

share.

The students completed the assignment and had fun doing it, but it remained
unclear if they had gained any awareness of what personal information they should

What

Comparing
programs

Work in pairs to generate questions
about course material. These questions
are posed to Copilot and Perplexity and
compare the programs and discuss the
pros and cons.

Objective

Let students reflect on how they could
use Generative Al for school and learn
students to critically look at the
answers of Generative Al

Findings

class.

Students really engaged with the exercise. They discussed the pros and cons with
their peers, and some even shared their experiences and opinions with the whole
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Dependent on
information

What

Test how much information Generative

Al requires before providing a good

answer by playing a guessing game with
Generative Al and writing a story about

their previous vacation.

Objective

Discover that Generative Al needs an
sufficient amount of information.
Therefore, humans who possess this
information are always in control.

Brainstorm with
Generative Al

(
\

Findings

Due to unforeseen and uncontrollable changes in Test 4, this exercise could not be
tested. Nevertheless, the exercise is still desired by the school.

What

Engage in a brainstorming session with
Generative Al and try to find ways in

which Generative Al can be utilised as a

tool for school-related tasks.

Objective

Show students the possibilities of
Generative Al

Extension
Brainstorm with
Generative Al

[
L

Findings

Students found use cases for Generative Al, but were not interested in engaging
with them. According to teachers, this was because the task was too abstract.

What

In addition to the previous exercise, this

assignment requires the students to
write their own prompts.

Objective

Learn the student how to prompt and
and show students the possibilities of
Generative Al

Generative Al
as a tool

Findings

This exercise had the same result as 'Brainstorm with Generative Al'. It was found
that the students were able to prompt well with the tips given. Therefore, these
tips were implemented in all exercises + a prompt handout was created.

What

Use existing prompts designed for
educational use and reflect on their
applicability to school work.

Objective

Show students that there are more
ways to use Generative Al besides as a
fact generator and finishing homework
assignments.

Findings

This exercise was created based on requests from several teachers to have
exercises that focus more on how to use Generative Al for schoolwork. As the
exercise 'Brainstorm with Generative Al' was too abstract, this exercise is more
practical. This exercise was not tested due to the time constraints of this project.
However, the exercise is still requested by the school.

Figure A.9: Overview of exercises created during this project
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Appendix K - Feedback
sessions with teachers

K.1. Goal

The aim of the feedback session was to gain
insight into how to ensure that students
engage in meaningful reflection during the
exercises and to determine the appropriate
level of difficulty for the tasks

K.2. Setup

A feedback session was organised with
teachers from the Al Inspiration group.
Teachers were also asked for input on the
test questions.

The feedback session was conducted online
to accommodate teachers' schedules, and
materials were sent in advance for their
review. The discussion was facilitated using
Canva Whiteboard, a platform familiar to all
the teachers, which streamlined the process
and allowed for collaborative input. The
Canva Whiteboard setup is shown in Figure
A.10.

Overzicht opdrachten Volledige opdrachten
Doal en omschrijving Docoumenten

1. Doelgroep Opdrachten
0 e e e

K.3. Participants

Feedback was provided by three teachers
from the Al Inspiration group. Their
characteristics are shown in Table A.9.

Characteristics # of teachers

Job title

Deputy headmaster
ICT coordinator
Examination board

Gender
Male
Female

Table A.9: Overview of teachers interviewed

K.4. Limitations

Feedback on the exercises and test
guestions was given by only three teachers,
each with different areas of expertise.
However, it would be beneficial to gather
feedback from a larger and more diverse
group of teachers. Relying solely on the

Al inspiration group may result in test
exercises that are more challenging for
teachers without prior knowledge of GenAl.

Figure A.10: Feedback session setup with teachers
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Appendix L - Survey
interest lesson
concept & website

L.1. Research goal

Measure the level of interest among
teachers at Christelijk Lyceum Delft for a
lesson module and a website on GenAl.

L2. Method

In order to reach teachers in the most
convenient and efficient way, a survey

was used. This survey included both open
and closed questions about their attitudes
towards Generative Al and their opinions
on the use of ChatGPT in schools. The
survey also included questions about what
information teachers and students should
and would like to know about Generative Al.

L.3. Participants

A survey was published in the school’s
weekly digital newspaper and distributed
to all teachers through email. Table A.10
provides an overview of the characteristics
of the teachers. As depicted in the Table,
only a quarter of the teachers have not used
ChatGPT, and half of them hold a positive
attitude towards ChatGPT. Consequently,
the outcomes of the survey may reflect

a particular view of teachers. However,
since our current focus is on targeting
teachers with an interest in ChatGPT, this
is not considered a limitation at present.
Furthermore, the Table illustrates a diverse
range of subjects taught by the teachers,
ensuring a wide representation of different
teacher backgrounds among those
interested in Al.

Characteristics # of teachers

ChatGPT usage
Yes
No

ChatGPT attitude
Positive

Negative

Neutral

Subject they teach
Physics
Dutch
Science
Drawing
German
Mathematics
Gymnastics
English
Geography
Religion
Biology
Economics

Total number of teachers

Table A.10: Overview of teachers interviewed

1
5
1
1
1
1
1
1
1
1
2
1

L.4. Setup

This survey was used to measure whether
teachers would be interested in having
access to the lesson module and website. It
also aimed to find out what teachers think
should be taught about GenAl and what
they would like to learn about GenAl. This
section presents the questions from the
survey and a short reasoning for them. The
school mentioned that teachers receive a
lot of surveys, so it was deliberately decided
to keep the survey as short as possible for
teachers.

First questions to know what kind of teachers
we are dealing with:
1. Canyou briefly write down which subject
you teach and which classes you teach?
2. Have you ever used generative Al (like
ChatGPT)?
* Yes
* No

Questions regarding the lesson concept:

3. Areyou positive or negative about using
generative Al at school?

4. Do you think generative Al should be
taught in schools?
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* Yes
* No
5. Ifyes, why? If no, why?

Question regarding the website:

6. Would you like to know more about
generative Al?

7. If yes, what would you like to know? If
no, why not?

Introduction lesson concept and website:

In collaboration with Christelijk Lyceum
Delft, a lesson concept and accompanying
website have been developed for teachers.
The aim of both the lesson concept and the
website is to efficiently convey essential
information about generative Al to students
and teachers, without requiring too much
time for teachers.

The aim of the lesson concept is to promote
the conscious use of generative artificial
intelligence (Al) among students by
providing them with essential information
about this technology. Moreover, the lesson
concept facilitates as a tool to improve
students’ skills with generative Al.

The aim of the website is to provide
teachers with easy access to essential
information about generative Al. The
website also contains short assignments
that allow teachers to try out generative

Al. Some of these assignments have been
tested with students and can be used in the
teaching concept.

If you would like to get access to one of

these, please state which one and leave
your email address.
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L.5. Limitations

The majority of teachers who responded to
the survey had used ChatGPT and none of
them expressed a negative attitude towards
it. This results in a one-sided perspective
presented by the survey. However, as

our current focus is on targeting teachers
with an interest in ChatGPT, this is not
considered a limitation at this time.
Nevertheless, for further research it is
preferable to measure the level of interest
in the lesson module and website among a
wider audience.

Appendix M -
Evaluation of website
through survey

M.1. Research goal

The aim is to assess whether the site
adequately meets the needs of teachers,

is sufficient in terms of usability, and
provides teachers with valuable insights into
Generative Al.

M.2. Research questions

1. Does the site meet teachers’' needs?
Is the website sufficient in terms of
usability?

3. Areteachers learning about Generative
Al through the website?

M.3. Data collection

Data will be collected through a survey.
This survey will contain open and closed
questions. This survey will be shared
through an email.

M.4. Participant recruitment

In a previous survey, 18 teachers mentioned
wanting to get access to the website.
Therefore, they were sent the link to the
website with a request to fill in the survey.
Nine teachers replied to the survey. Table
A.11 shows the characteristics of the
teachers. As the Table shows, the site was
evaluated by a wide range of teachers.

Only 1 teacher stated that they were not
interested in Generative Al. While most
teachers were positive about Generative

Al, they were also hesitant about certain
aspects of Generative Al. These aspects
included sustainability concerns, ethical
dilemmas and the spread of misinformation
through Generative Al.

Characteristics # of teachers

ChatGPT interest

Positive and sees possibilities
Positive but hesitant

Interested, but not convinced yet
Not interested

Age of students they teach
Junior

Senior

Junior & Senior

Subject they teach
Geography

Biology

Science

Religions

Dutch

Gender
Male
Female

Total number of teachers

Table A.11: Overview of teachers interviewed

M.5. Method

M.5.1. Methods used in the survey

The survey began by asking for background
information about the teachers, and
included open-ended questions to
understand what aspects of the website
interested teachers. The survey explains
that information that can be traced back to
them will not be used in this project.

It also asked whether teachers had gained
any knowledge about Generative Al from
the platform. Teachers were also asked if
they were missing anything on the website.
To assess the usability of the website, the
Sustainability Usability Scale is added. This
is a post-test assessment created by John
Brooke to measure how easy a product

is to use (1986). It contains 10 statements
and teachers can indicate how much they
agree with the statements on a scale of 1
(Absolutely disagree) to 5 (Absolutely agree).
All the questions in the survey are listed
below. The questions have been translated
into English. The questions were presented
to the teachers in Dutch.



M.5.2. Questions

Hello, thank you for taking part in this
survey. With your feedback, we can
hopefully come up with something great
that will benefit the school. This survey
will first ask you for some background
information to understand how you view
Generative Al. This information will not
include your name. The survey consists
of some open questions and some closed
questions.

Background information

1. Canyou briefly write down which subject
you teach and which classes you teach?

2. Canyou briefly write down your views
on Generative Al (think ChatGPT)?

Open questions to determine what areas of the
website interest teachers

In this section, | would like to ask you to

write down what your experience with the

website was. You could find the following

things:

+ Learning about generative Al

+ Trying out generative Al

+ Ateaching concept for teaching students
about generative Al

+ Tips on misuse with students

3. Whatis your take on the website?
4. Which parts of the website did you look
at? Choose:
a. Learning about generative Al
b. Trying out generative Al
c. A teaching concept for teaching
students about generative Al
d. Tips on misuse with students

Open questions to determine if teachers
learned about Generative Al through the
website

5. Did you learn anything from the
website? If so: what?

6. Do you now know more about
Generative Al through the website? If so,
what?

Open questions to determine whether teachers
are missing anything on the website

7. Are there parts of the website that you
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preferred over other parts?

8. Are there parts redundant on the
website? Or, on the contrary, are there
parts that are missing?

9. Is there anything else you want to say?

Sustainability usability questions using a scale
from 1-5. 1 meaning ‘absolutely disagree’, 5
meaning ‘absolutely agree’

In this section, you will find 10 statements
about the concept. You can indicate how
much you agree with the statements on a
scale of 1 to 5.

10. | think that | would like to use this
system frequently.

11. 1 found the system unnecessarily
complex.

12. 1 thought the system was easy to use.

13. 1 think that | would need the support of
a technical person to be able to use this
system.

14.1 found the various functions in this
system were well integrated.

15. | thought there was too much
inconsistency in this system.

16. 1 would imagine that most people would
learn to use this system very quickly.
17.1found the system very cumbersome to

use.
18. | felt very confident using the system.
19. 1 needed to learn a lot of things before |
could get going with this system.

Only nine teachers participated in the
survey, which may limit the insights

into usability. More participants will be
needed to gain a better understanding.
Furthermore, as a survey was used, it was
not possible to assess the digital skills of the
teachers, which could potentially influence
the results of the survey.

This research aims to identify what is
needed for teachers to start using the
website and to develop strategies for its
successful launch and promotion, to achieve
sustained engagement and impact.

What do teachers need to use the website
effectively, and how can it be launched and
promoted for sustained engagement and
impact?

Semi-structured interviews will be used to
explore the research question. A summary
sheet will be used during the interviews

to o visually present specific questions to
the teachers and capture their teachers’
responses. This sheet will also provide a
basis for generating insights. See Figure
A.11 for the sheet that will be used.

Semi-structured interviews will be used to
explore the research question. A summary
sheet will be used during the interviews

to o visually present specific questions to
the teachers and capture their teachers’
responses. This sheet will also provide a
basis for generating insights. See Figure
A.11 for the sheet that will be used.

Wat heb je nodig
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Figure A.11: Summary sheet that is used to write down
answers of teachers during interviews

Three teachers from Christelijk Lyceum
Delft volunteered to take part in discussions
about the website and its promotion.
These teachers correspond with the target
audience of the website, as they have

little to no experience with Generative Al.
Furthermore, as they have not yet visited
the website, their answers will reflect

their current knowledge and provide

an opportunity to think about effective
promotion strategies for the website. Table
A.12 provides an overview of the subjects
taught by these teachers and the length of
their teaching experience.
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Characteristics # of teachers

ChatGPT experience
Has used ChatGPT 1-3 times
No ChatGPT experience

ChatGPT attitude
Positive
Neutral

Subject they teach
Biology
Dutch

Gender
Male
Female

Table A.12: Overviews of teachers who participated in the
interviews

N.6. Method

Script
Introduction of myself
Consent form

Getting a general understanding of their

attitude towards Generative Al

1. What is your experience with ChatGPT?

2. What do you know about Generative Al?

3. What do you think about Generative Al
at school?

4. What do you think of using Generative Al
for work?

5. What do you think of students using
Generative Al?

SLO learning objectives (print out and take
away)

Explain what the new draft learning
objectives are and that they incorporate Al.
Show draft learning objectives on paper.

6. What are your thoughts on SLO'’s current
regulations?

7. Imagine Al would be implemented at
school. What would your initial reaction
be and how would you deal with this?

8. How do you feel about the idea of
integrating Al into your subject?

9. What factors would motivate you to start
using Al within your profession?

10. What do you think is the potential of Al
within your field?

11. Imagine you need to integrate Al into
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your profession, can you describe how
you would approach this?

Support:

12. How much time do you think you need
to practice Al sufficiently before you can
explain it to students?

13. What do you need to be able to explain
Generative Al to students?

14. Where would you look for information
about Generative AI?

15. What are your expectations from the
school when Al is introduced as a new
learning objective? (What do you need
from the school?)

16. Where do you go about the questions
about Generative AI?

17.Who do you go to for support in
Generative Al?

Enthusiasm:

18. Are you open to new developments at
the school? For example, new curriculum
developments?

19. What does it take for you to be open to
trying something new?

20. How do you know when new
developments have really stuck with you,
perhaps to the extent that you revisit
them?

21. When it comes to new developments/
lessons, what do you get excited about?
What are the things you dwell on for
longer?

22.In what ways do these new
developments/lessons reach you?

23. Suppose you are enthusiastic about a
new development/teaching method, do
you share this with others?

24. How do you share this with others?

Advice:

25. As advice to the government, what
would you recommend regarding Al in
education?

Website:

Showing website

A website has been developed with the help
of the school, you may view it now.

*QObserve: Seeing what they click on first,
what interests them*

26. What do you think of it?

27. What would you do with it?
28. What would need to happen to make
you return to the website?

Explain purpose of website if necessary

N.7. Outcomes
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Ervaring en mening Al Wat heb je nodig

Waar ga je naartoe
— o
Fotn weesood ey faed taining 9—
e0sen R
ggpannd ok (009 achite weaiepen 200F - )
0L Neel (niecosHt b wit Caa, (K v;\:gm Vg veng onlae
W het toa Di e

Ups testrodeeial maken

meer erfenwn et
ChosGPT

Naar wie ga je toe

O michtel 37 (hmyﬂ
~ D

Verwachtingen school Advies overheid

oncrele erndselen
WA

P 6 v e Lunng
SR o) e e
Zo8
E2H

op 1 1gn komen
oF ae

—~
5O ool
Bm |
Uekning docentn
wihaidd voor . leraruoplét\i:] Jodak L& MU acclogin 0P
ol om e Voa Uity
e wok e waltn woen

500 Avp

techmisch,
| O
Nieuwe dingen delen H ( T Wanneer blijft het hangen
N7 ;
Kot peessned danes| .E madlfes 0RCAT

pdseownc

RS KN,
! L®
Q Wt masiaje enthousis =
1

O

lecatoniighnad

N < ) !

promts Voo M2’;{)() O ( Dufrsempeuorminy
roaeed = oupacpUL

B e

s

P &u"
Website opmerkingen ‘,w&;}w

tegine &t einde
[t d vao(beslden EGELN
LR

Clungje FE°0
&'OWT et al e woet iaggfn

LS edlh WECR 5]
( ! e "
C D GG AL werkt

C ST Hoekomenzerotie "
r &,{mmwsbve@f g onethoes)

G samen tlutn
rovtr

wige N oprorpen
ey e P preefuescs Kgeen
o ORrCgtn met (s shemmin
7 camhed y n
Jpeongt eeagusges [ seae £ lichbingen s

Participant 2
Ervaring en mening Al Wat heb je nodig y
sk 0k wrsus psis S povemen, | QA galencance
Keam S ensRn Joeren
o v et it £gRn -
(o negalict Online opleektn

\5& winnen

] gperic Tecen |
| door e acen

Naar wie ga je toe
O T
D N

Verwachtingen school Advies overheid

R ertnar & p
=5 .ﬁﬁki;t =0 TooK et school mek
B BOD  cwaliatteue probiemen
wrsus AT
dalccten

Benodigde tijd

moat ein projectechoa)
kon AT dingtn opesstn

$

Nieuwe dingen delen

!
| e
H I { Wanneer biijft het hangen

leeservaring &
¢
Mol qoavrend

h g
nakyien bereep mﬂ Couts)
VargDICAN .
¢ weradertt, \esip
&

& O
© presetatte [
sectie overe )
Aot St e e enth a0
ette. je enthousiast

1016 cdzpmmxm SN o o

5 e | s

. :
hool Ty *J—’
888 g

Website opmerkingen

™ =] o
S
Homag & Hoe komen ze tot je
j

= Ketisen AT Kghen : ;
e | cangressen el b€l AN
o
|
|

via hwn Congeesstn hun
fandacnt t@an

pecio
- U e et owrleg docerhendag eerder de
< Paon vagen pler
vs,ﬁ;'ﬂ  hegrien e je opoicactien waken
o ] omgpak mek de (ndiviGweek & gonntn
PR gt s { e v oz
it | ¥ ihcel P seee
Participant 3
+ ap 4 PP S0 QNS U0 gt g el
A howdi0g o Q
" o
F“*-W{;?{’Qﬁ“m&%  articolery 99100 »-ouleg olegas .
Loptine
e mhiog ® & ST it
o by ste Joenexnen van het vax nfo fe umﬁ m@e
pXLiSCh VISt S e
o nceazn tilelen, in o At
J 3 gwmmrva,.‘rj
Facepook. (jroep §
AL gl
i ollege's en
secty
70 i bogin,
@ ot leodt bg
| ;
)lmim adively, /i"“‘z/a ool 7
JindE et g et P MG 5 e 7y vige
PN [ /% /
als cel et © NC %‘;\”“C voor y&sp«eb{‘ :
s weor DA TOOPIO
L crenbet
|
oy | Y
P
Dl e e
L]
wedeien S D autonarmie wverkoliuk mﬂvﬂe:e nrj y
nict » anissel e
hatoapp A 5 FEIGE e e s e,
pante's cffe® g st
banen lopen uag | Y x e
2 festcor e

fysiere i het becte !

agenda gatie overteg e - Eg
scneo wedor wilca e . \esgof
onhckeien w,; s " 1 aansluden (oo

o pasthet by de legstof

Mﬁ?"‘ﬂ e tgot
&
ot o
v o™
e
[ oy
[ »XMOO O |
e O .
D D Aosike hn: He
horre. ewvs b olte ”:Ma am,
7 een "\ €Ol o
e ¥ bt s f@"‘(m
aQ WRPOBRED e gt &d(‘ﬁﬁyr% et ra,,&q ’:x%&?

Figure A.12: Summary sheets with input of teachers

N.8. Limitations

Only three teachers were interviewed,
which limits the depth of the findings. More
participants are needed to gain a fuller
understanding. In addition, teachers with
negative attitudes towards generative Al
were not interviewed, so their perspectives
are not represented in the findings.
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Project team, procedural checks and Personal Project Brief

CHECK ON 5TUDY PROGRESS
To be filled in by S5C E&SA [Shared Service Centre, Education & Student Affairs), after approval of the project brief by the chair.
The study progress will be checked for a 2™ time just before the green light mesting.

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This docurment may also include involvement of an external client, however does not cover any legal matters student and
client (might) agree upon. Next to that, this document facilitates the reguired procedural checks:

- Student defines the team, what the student iz going to do/deliver and how that will come about

= Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- S5C E&SA [Shared Service Centre, Education & Student Affairs) report on the student's registration and study progress

- IDE's Board of Examiners confirms the proposed supervizory team on their eligibility, and whether the student is allowed to

start the Graduation Project
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{date of approval)
Student number 4662628 Medisign
HPdA

SUPERVISORY TEAM
Fill in he required information of supervisory team members. If applicable, company mentor is added as 2™ mentor
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MO Supervisory Team not approved
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Personal Project Brief — IDE Master Graduation Project

Personal Project Brief — IDE Master Graduation Project

Name student ~©/0€ Tamsma Student number 4662628

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Designing for the future of high school education
Project title

Plegse state the title of vour groduation project jobove). Keep the title compact and simple. Do not use abbreviations, The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes ploce ? Who are the main stokeholders

and what interests are ot stoke ! Describe the opportunities fand imitations) in this domain to better serve the stakeholder
interests. (max 250 words)

ChatGPT has emerged as a prominent subject of discussion in the field of education. In politics, ministers are
discussing the impact they believe Al like ChatGPT will have on education. Next to that, the cabinet will make 80
million euros available for the National Educationlab Al and teachers can participate in projects about using Al in
a good way in education (NOS, 2023). The politics states that it is up to the teachers to think of a way to go about
this in education.

On high schools, a small number of teachers are actively advocating ChatGPT in creating homework
assignments for students. Nevertheless, most high school teachers have not used ChatGPT whatsoever and their
only source of information regarding ChatGPT is what they have read in news reports (Robert Lock). This news is
mastly negative, which makes them hesitant on the use of it at school and afraid of a negative impact. Meanwhile,
students are using tools like ChatGPT to help them with their studies. In high schools, students admit to using
ChatGPT to write full reports for them (Schellevis & Moerand, 2023). So, schools and universities are obligated

to think about how they will go about the use of it. High school teachers face the challenge of keeping pace with
their students.

Thie stakeholders involved in the use of ChatGPT in education are the members of boards like SCO Delft that
write the policies for high schools to follow. They need to come up with a plan and fiting policies around Al. The
principal of the high school is invohved and responsible for practicing and applying all Al policies and the teachers
need to adhere to tham.

ML Al Coalitia. (2022, February 23). Onderwijs - Nederlandse Al coalitie. Nederlandse Al Coalitie. https./
nlaic.comftoepassingsgebied/onderwijs/ NOS. (2023, March 31). Nederland tegen strengere regels ChatGPT,
schoolopdracht bater met "pen en papier.”

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the ovailable time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice,

frmax 200 words)

ChatGPT is a new and unsura thing and high schools are frying to navigate how to go about it (Schellevis &
Moarand, 2023). As an example, Lucas Onderwijs s making a training to teach teachers about Al. Secondly, the
Dutch Al coalition is looking into how they could create personalised sducation for students (NL Al Coalitie, 2022).

Evan though | baliava it is good to try to think of how to use ChatGPT to our advantage in education, | also
believe that one should take a moment to discuss it with the ones that will have to work with it. In a chai with a
tmachar, sha told me that sha faels reluctant towards ChatGFT and judges her younger colleagues for using it to
prapare classes. Robert Lock aven mentioned that most teachers are not even aware of what Al means. Teachers
are not ready to impleament ChatGPT in class. However, they will have to do so quickly as they are falling behind
with their students,

Robert Lock - Chair of SCO Dalft

Schellevis, J., & Moerland, 5. (2023, January 16). ChatGPT glipt langs docentan: Ik gabruik hat om snal
huiswerk ie maken." NOS. https:fnos.nlfartikel’2460020-chatgpi-glipi-langs-docenten-ik-gebruik-het-om-snel-

Assignment

This is the most important part of the project brief because it will give a clear direction of whot you are heading for.
Formulate an assignment to yourself regarding whot you expect to deliver as result ot the end of vour project. (1 sentence)

As you groduate a5 an industriol design engineer, your assignment will start with o verb (Designy/investigote/Validote/Create),
and you may use the green text format:

Envisioning the Future of High Schools and enhancing High School Teaching with ChatGPT-Driven Dasign

Then explain your project approach to carrying out your groduation project and what research and design methods you plan to
use to generate your design solution [max 150 words)

By using the VIP method, | want o explore what the future of education should look like for teachers. Based on
interviews with relevant stakeholders, trends, developments and the input of teachers | would like to design
something that will help them embark this future. Based on this fulure, a possible outcome of the project could be
a tool designed to guide teachars in the usage of Al. As ChatGFT is an online presence | pradict that my design
will take place online as well.

Research question:

What could the future of education look like for high schools teachers if ChatGPT is prasent?
= What is the current usa, knowledge and developments of ChatGFT at school?

- What is the teacher' view on ChatGPT?

Design question:
How can we design for the future of education whera high school teachars are adapted to ChatGPT?
= What skills do teachers need to effectively use ChatGPT at school?



Project planning and key moments

To make visible how pou plan to spend your time, you must make a plarning for the full project. You are advised to use o Gantt
chart format to show the different phases of your project. deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning shouwld include o kick-off
meeting, mid-term evaluation meeting, green light meeting ond graduation ceremony. Please indicate periods of part-time
activities and/or perlods of not spending time on your graduation project, if any (for instance because of holidays or parallel
course activities ).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases [part of) the Graduation
Kick off meeting 02-10-2023 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 07-12-2023
For how many project weeks

Mumber of project days per weak
Green light meeting  29-02-2024

Comments:
| will be doing my graduation for 4 days a
week

Graduation ceremony  11-04-2024

Motivation and personal ambitions

Explain why vou wish to start this profect, what competencies you want to prove or develop (e.g. competencies acquired in your
Mie programme, electives, extro-curricular activities or other).

Optionally, describe whether you hove some personal learning ambitions which you explicitly want to oddress in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.q. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
fimited to o maximum number of five.

(200 words max)

| believe that we should learn how to go about the usage of generative Al at school, instead of frying to forbid it.
As generative Al is new and there is relatively litde experience, | believe design will play a crucial role of guidance

throughout the project. Design methods like VIP can help with thinking how to go about this new concept.

Throughout my master | was always drawn to Al, so | am eager to focus my graduation project on this topic. | am
motivated to learn more about generative Al and what it could mean for the future.

| tend to overthink and stress, which is someathing | want to work at during my graduation project. The biggest
achievement for me would be to feel proud with what | present in April. For this, | need to take fime to reflect on
things during my project and try not to rush things (which is something | tend to do).

Mext to that, I'm really excited to do co-creation sessions with the teachers. | believe | can learn a lot from this
experience and hope to get advise on these from my Supervisors.
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