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Abstract. Current advances in large language models (LLMs) and generative Al
(GenAl) have produced both enthusiasm and concerns in the academic world, in-
dustry, and society in general. While optimistic views foresee unprecedented in-
crease in efficiency and productivity, concerns have been expressed on the poten-
tial of these technologies to determine significant changes in most areas of human
activity, which may not always have predictable or positive outcomes. One of the
challenges often evoked in this context, not yet fully addressed, is the impact of
the Al-powered agents on the educational sector, and especially on aspects such
as student’s agency and control, creativity, and motivation in pedagogic activities
that involve the use of this type of agents. The aim of the study is to address this
question starting from the hypothesis that preliminary simulations of Al-based ped-
agogic scenarios can help instructors to better understand the inner mechanisms of
these technologies and their possible impact on the learning, assignment comple-
tion and evaluation processes. The paper presents a set of experiments with sim-
ulated student-agent interactions generated by Al chatbots and proposes a formal
framework for assessing this form of “imitation game” and its possible applications
in real teaching-learning environments.
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1. Introduction

One of the most far-sighted intuitions in Turing’s imitation game [1] resides in the ca-
pacity of the machines central to his argument to simulate a theoretically unlimited num-
ber of imitation game experiments. Current advances in large language models (LLMs)
and generative artificial intelligence (GenAl) [2,3,4] that open up a broad field of ap-
plications, some of them prefigured by Turing’s game, have produced both enthusiasm
and concerns in the academic world, industry, and society in general. While optimistic
views foresee unprecedented increase in efficiency and productivity, concerns have been
expressed on the potential of these technologies to determine significant changes in most
areas of human activity, which may not always have predictable or positive outcomes
[5,6]. One of the challenges often evoked in this context, not yet fully addressed, is the
impact of the Al-powered agents on the educational sector, and especially on aspects
such as student’s agency and control, creativity, and motivation in pedagogic activities
that involve the use of this type of agents [7,8,9,10].

Recent studies and experiments related to the use of Al in education and creativity
assessments have focused on Al-based teaching strategies [11], evaluation of students’
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creativity in Al-assisted writing and modelling scenarios [12,13], or interviews with gen-
erative Al chatbots asked to formulate opinions about their own impact on higher edu-
cation and academic publishing systems [14]. This fast-rate developing area of research
provides a large unexplored territory that requires a combination of man- and machine-
based ingenuity to predict how human and Al factors together may influence aspects such
as student’s agency and control, creativity, and motivation in the technology-mediated
classroom of the future. In this context, what forms of prediction can be imagined? The
aim of this study is to address these questions starting from the hypothesis that prelim-
inary simulations of Al-based pedagogic scenarios can help instructors to better under-
stand the inner mechanisms of these technologies and their possible effects on learning,
assignment completion and evaluation processes in creative tasks. The paper presents a
set of experiments with simulated student-agent interactions generated by Al chatbots
and proposes a formal framework for assessing this form of “imitation game” and its pos-
sible applications in real teaching-learning environments. Sections 2 and 3 elaborate on
the methodology and proposed simulations, while 4 and 5 discuss the results and reflect
on findings and their possible applications.

2. Methodology

The experiments have been designed as a preliminary test bed for a course, taught by
the author, in generative Al and creative writing intended for the next academic year and
graduate students in the humanities, involved in language, literature and history studies.

Table 1. Simulators created using GPT Builder (ChatGPT-4, 27.01-08.02.2024)

Simulates the interactions between a GPT agent and an
AlphaStudentSimulator | Alpha student who relies mostly on its own capabilities
and control of Al technology to complete an assign-
ment.

BetaStudentSimulator Simulates the interactions between a GPT agent and a
Beta student who relies in equal proportion on its own
capabilities and Al technology to complete an assign-
ment.

LambdaStudentSimulator| Simulates the interactions between a GPT agent and a
Lambda student who highly relies on Al technology to
complete an assignment.

TeacherSimulator Assists in creating scenarios related to teaching and as-
sessment activities.

EvaluatorSimulator Assists in assessing test results by comparing them
with references from published experiments.

The goal of the experiments was to simulate the process of assignment completion
by students allowed to use a GenAl agent in their tasks and evaluation of three main
aspects related to it, student’s creativity, control over technology and motivation. The Al
chatbot used in the simulations was ChatGPT-4, via a subscription account. The prelim-
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inary phase implied the design of three types of simulators, using the GPT Builder con-
versational interface, for students, teacher and evaluator (Table 1). The student simula-
tors modelled three types of student personalities. Alpha was imagined as a student who
highly relies on its own capabilities and the control of Al technology, Beta as a student
who equally relies on its own capabilities and the use of Al technology, and Lambda as a
student highly reliant on the use of Al technology rather than its own capabilities in solv-
ing problems. This type of characterisation was included into the simulator descriptions
and prompts, and was driven by the assumption that real students and their behaviour in
completing the assignments may be modelled and examined according to it.

The interaction scenarios with the simulators were driven by the plan of the course
intended to provide theoretical and practical insights into the use and impact of GenAl
technologies on creative thinking and their application in digital humanities (DH) tasks
such as fiction, non-fiction, and code writing. The course will involve hands-on activities
when students will be provided with precise instructions for interacting with Al chatbots
to respond to three types of challenges: writing an essay, including snippets of code in R
and/or Python, a short historical fiction, and a fictional piece of prose. Among the learn-
ing outcomes, the following elements have been considered: (1) understand the mecha-
nisms of communicating with Al chatbots and the basic principles of human control in
this type of interactions, especially when imaginative tasks are involved; (2) creatively
use generative Al in the assigned work and critically think about these tools, their added
value and limitations; (3) reflect on the experience and formulate opinions about the im-
pact of these technologies on the educational process in DH. It was assumed that the
teacher will evaluate the students’ work and Al interactions based on their solutions to
the assignments, conversations with the chatbots, and synthesis reports including reflec-
tions on the whole experience. Apart from its pedagogic intent, the course is also pre-
sumed to offer evidence on the types of interactions and impact that these technologies
may have on the learning and assignment completion processes.

Therefore, the experimental scenarios were conceived to follow the general design of
the course, with the aim of providing a test bed for the initial assumptions and a baseline
for comparison with the real outcome of the course in the year to come. The tests run so
far with ChatGPT-4 included the following types of actions: (1) The student simulators
were prompted to generate simulations of the dialogues between the students, allowed
to ask the GPT agent 3 questions, and the solutions to the assignments that consisted in
one story, one essay, and reflection statements of the students on their interaction with
the AL! (2) After having obtained the student dialogues, stories, essays, and reflection
statements, the teacher simulator was prompted to compute a series of scores for creativ-
ity, control and motivation based on these responses. (3) For assessment purposes, the
evaluator simulations were designed to compute novelty and usefulness scores that have
been compared with results from a published experiment. Excerpts from the outcomes
of these simulations are presented in the following sections.

3. Simulations

To produce the student responses, the Alpha, Beta and Lambda simulators were prompted
to generate the interactions between the students and the GPT agent, and their corre-

'The simulation of the historical fiction task was similar.
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sponding results. Table 2 shows samples of prompts used in the story and essay assign-
ments. The students’ names and profiles are not included here but they followed the

descriptions from Section 2.

Table 2. Student simulators: user prompts for story and essay assignments (ChatGPT-4, 08.02.2024)

<Student_name> is a graduate student in English studies. The assign-
ment consists in writing a <story/essay> (maximum 2000 words)
Assignment | [..]. The student can ask GPT maximum three questions and use
definition the GPT’s answers in writing the <story/essay>. <Student_name>
and student | should also provide a short statement [...] explaining its interaction
profiling with the GPT agent, and including remarks about its motivation, and
opinions about the interaction (added value and limitations). Please
consider in the simulation that <Student_name> is a student who [...]
Please generate a simulation of the conversation between the GPT
. agent and <Student_name> (taking into account its type of personal-
Dialogue . . . . . . .
. . ity and the user’s instructions), in which the student is asking 3 ques-
simulation . . . .
tions that may help it to complete the assignment, and GPT will an-
swer [...]
Solution Please generate a simulation of the solution to the assignment created
) . by <Student_name> (taking into account its type of personality and
simulation L. . , .
the user’s instructions) based on GPT’s answers to the three questions.

Three types of student-GPT outputs, dialogues, story/essay and reflection statements
were produced (Table 3) and subsequently used in the evaluation task.

Table 3.

Student simulators: excerpts of outputs, story assignment (ChatGPT-4, 08.02.2024)

Dialogue

Alpha: For my first question, I’'m curious about how technology, espe-
cially artificial intelligence, could uniquely influence personal relation-
ships and self-perception in a fictional world. Could you provide some
creative ideas on this? GPT: Absolutely, Alpha. Here are a few ideas: 1.
Emotional AI Companions: Imagine a future where Al companions are
designed to understand and respond to human emotions [...]

Story

Simulation of Beta’s Short Fictional Story Solution: Title: ”Echoes of
Connection” In the year 2150, the city of New Eden stands as a gleam-
ing testament to technological progress. Skyscrapers adorned with dig-
ital displays tower over streets bustling with autonomous vehicles and
drones. Amidst this spectacle, human interaction has evolved [...]

Reflection
statement

Lambda’s Statement on Interaction with GPT Agent: Interacting
with the GPT agent for my assignment was both enlightening and some-
what reliant. I was motivated by the desire [...]

Student outputs were collected in separate Microsoft Word files for stories, essays
and corresponding dialogues and reflections for the assignment tasks, and grouped in
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sections inside the files dedicated to each of the three students. The files converted to PDF
were then uploaded into the TeacherSimulator and processed for creativity, control and
motivation evaluation. The creativity scores were computed by considering two aspects,
(1) novelty and (2) usefulness following the approach presented in [15], with a slight
adaptation of the questions to evaluate them. Each of these aspects have been further
divided into sub-aspects, intended to depict for (1) how novel, original and rare (unusual)
the student’s story/essay is, and for (2) how appropriate, feasible and publishable the
story/essay is. The scores have been computed by prompting the TeacherSimulator to
assess the outputs by considering questions related to each sub-aspect and providing
answers to them on a scale from 1 to 9 (Table 4). The numeric scores were then averaged
to obtain the overall values corresponding to the creativity measure.

Table 4. Teacher simulator: user prompts for computing the novelty and usefulness scores, essay assignment
(Conversation with ChatGPT-4, 08.02.2024)

Please compute the novelty score of the essays generated by three stu-
dents, Alpha, Beta, Lambda, [...] The evaluation will consist in provid-
ing answers to three questions, on a 9-point scale, from 1 (not at all)
to 9 (extremely), with a medium value at 5. You will then compute the
novelty score as an average of the three calculated scores for each as-
Novelty pect. These are the questions [...]: - How novel do you think the essay
is? - How original do you think the essay is? - How rare (unusual) do
you think the essay is? Please provide your response in a table with 6
columns (Essay, Novel, Original, Rare, Novelty, Confidence) [...]. In the
Confidence column, please provide a level (in percentage) of your con-
fidence in computing these values for each story.

[...] These are the questions to be used in your evaluation: - How appro-
priate do you think the essay is for a certain type of audience? - How
feasible do you think the essay is to be developed into a journal article?
Usefulness| - How likely do you think it would be that the essay is developed into
a journal article and published? Please provide your response in a table
with 6 columns (Essay, Appropriate, Feasible, Publishable, Usefulness,
Confidence) [...]

Table 5 and 6 show the novelty and usefulness scores generated by the TeacherSim-
ulator for the students’ essays in response to the prompt presented above.

Table 5. Teacher simulator: novelty scores, essay assignment (ChatGPT-4, 08.02.2024)

Essay Novel Original Rare I;Cc)o\/:elty Confidence
Alpha 7 6 7 6.67 80%
Beta 6 5 6 5.67 80%
Lambda 8 9 9 8.67 85%
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Table 6. Teacher simulator: usefulness scores, essay assignment (ChatGPT-4, 08.02.2024)

Essay Appropriate| Feasible Publishable Slfj{:lness Confidence
Alpha 7 5 6.00 80%
Beta 5.00 80%
Lambda 8 6 7.00 85%
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A similar procedure was applied to compute the scores for student’s control in the
dialogues with the GPT agent and motivation derived from the analysis of the reflection
statements. For the first factor, we propose the sub-aspects of control over the generation
of ideas, content and form, expressed in the prompt by the questions: - How able the
student is in keeping control on the generation of the <story/essay> idea? - How able
the student is in keeping control on the generation of the <story/essay> content? -
How able the student is in keeping control on the generation of the <story/essay>
form? For the second factor, the sub-aspects that we consider relevant to evaluate the
students’ motivation refer to motivation in creating the assignment solution, interacting
with the agent, and reflecting on the experience. The prompt for this calculation included
the questions: - How motivated the student is in creating the <story/essay>? - How
motivated the student is in interacting with the GPT agent? - How motivated the student
is in reflecting on the creative process?

4. Results and Discussion

In this section, we discuss the scores produced by the TeacherSimulator in the assess-
ment of the three students’ creativity, control and motivation based on their stories, es-
says, dialogues with the GPT agent and reflection statements. After having computed the
scores for the sub-aspects of novelty and usefulness, the creativity measure was obtained
by averaging the partial scores of the two sub-aspects. Similarly, the scores for control
and motivation represented the average of the partial scores for their sub-aspects, as ex-
plained in Section 3. Tables 7 and 8 summarise the scores for all the factors analysed in
the study and the two types of assignments.” One can observe that for both types of tasks
the highest scores for creativity was obtained by Lambda, followed by Alpha and Beta.

Table 7. Teacher simulator: overall scores, story assignment (ChatGPT-4, 08.02.2024)

Story Creativity Control Motivation
Alpha 6.67 7.67 7.67
Beta 6.17 7.00 7.33
Lambda 8.17 8.67 8.00

Lambda also got the highest motivation score in the story assignment, followed by
Alpha, and the second score in the essay task. More surprising is the control aspect,

2Average confidence levels for each aspect, story: 87.5%, 85% and 90%; essay: 80%, 86.6%, 85%
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where Lambda scores first in both assignments, while Alpha is the second followed by
Beta. According to the students’ profiles (Table 1), the order Alpha, Beta, Lambda would
have been expected. Moreover, when reminded the characteristics of the Lambda student
and asked to modify the simulations, re-evaluate the student’s responses and compare the
two simulations, the agent properly acknowledged the differences between a “more bal-
anced partnership between Lambda and GPT” versus “a scenario where Lambda leaned
heavily on GPT for the creative process.” However, when asked to categorise the three
students’ responses together, Lambda constantly appeared as the most creative and in
control of the three. This result is intriguing and would need further investigation. Com-
parisons with experiments carried out with real students will presumably offer more evi-
dence for clarifying this issue.

Table 8. Teacher simulator: overall scores, essay assignment (ChatGPT-4, 08.02.2024)

Essay Creativity Control Motivation
Alpha 6.33 7.67 8.00
Beta 5.00 7.00 7.00
Lambda 7.83 8.67 7.33

The simulation also included the calculation of the Cronbach’s alpha as suggested by
[15], to assess internal consistency among the different measures for each student. While
the values computed for novelty, usefulness and control for the essay/story assignment
indicated a good internal consistency according to the simulation, the value associated
with the motivation aspect in the story task was reported by the TeacherSimulator as
anomalous. The computation of this type of measure needs to be further examined but it
represents a potentially interesting parameter to be considered in the real experiments.

Another element included in the simulations was the assessment of the novelty and
usefulness scores computed by the EvaluatorSimulator for a set of short stories provided
as experiment data in [15] and the comparison of the obtained values with the results
reported in the reference. The authors of this study performed an extensive set of experi-
ments to investigate how the integration of GenAl agents affects the human participants’
ability to produce creative content. Three categories of tasks were included in the study
according to the type of interaction allowed in the creative process dedicated to short
story writing: human only, human with 1 GenAl idea, human with 5 GenAl ideas. Cre-
ativity was assessed by a number of human evaluators across two dimensions, novelty
and usefulness through questionnaire answers on a scale from 1 to 9, as explained in
section 3°. The idea of comparing the EvaluatorSimulator’s outputs with the ones from
this study was driven by the aim of testing the reliability of our own experiments by
assessing to what extent the results may be similar when the input is the same. The se-
lection included 18 stories, 9 for the novelty and 9 for the usefulness assessment. Three
stories were chosen from each of the three categories mentioned above. Inside each cat-
egory, one story was selected from the sub-categories corresponding to highest, median
and lowest mean values of the novelty and usefulness indexes. To maximise the distance

3The evaluation questions were slightly diffrent from the ones formulated in section 3 and followed more
closely the original model from [15, p. 19], except from the third question on usefulness that was shortened.
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between stories, we selected the one with the highest score from the first sub-category,
the middle one from the second and the one with the lowest score from the third.*

Table 9 shows the scores computed by the EvaluatorSimulator for 9 stories selected
from the [15] report. One can notice that the novelty scores from the two column differ,
but the order corresponding to the highest, median and lowest values within each cat-
egory (ho, hai-1, hai-5) is mainly respected (except for the first and second row). This
may suggest a certain degree of similarity in assessing the relative novelty within a single
category. The differences observed for the usefulness scores were slightly higher with 4
lines determining a different order in the first and third category (ho, hai-5). However, the
sample is too small to formulate general statements. It should also be taken into account
that the scores in the reference study were average values from the assessment of several
human evaluators.

Table 9. Evaluator simulator: novelty scores compared with reference [15] (ChatGPT-4, 08.02.2024)

.. Mean novelty

St Novel | O [ | R Novelt

ory ove rigina are ovelty (ref)
Open seas (ho: hn, p. 41) | 4 4 5 4.3 6.11
Different planet (ho: mn,
p. 41-42) 6 7 7 6.7 4.00
Open seas (ho: In, p.42) | 3 3 4 33 1.54
Different planet (hai-1:
hn, p. 43) 7 8 8 7.7 6.19
Jungle (hai-1: mn, p.44) | 5 5 6 5.3 4.00
Open seas (hai-1: In, p.
44) 3 3 3 3.0 1.79
Jungle (hai-5: hn, p. 45- 6 7 6 63 6.56
46)
Open seas (hai-5: mn, p. 4 4 5 43 400
46)
4?7p)m seas (hai-5: In, p. ) ) 3 23 1.92

5. Conclusion and Future Work

The article proposed a set of simulated scenarios in digital humanities pedagogy. The
simulation results will be used as reference in a course on generative Al and creative
writing intended to a real classroom environment. Although limited in scale, this type of
imitation game experiment can serve to test assumptions about the impact of Al-based
technologies on the completion of creative tasks by students and possibly inform the
construction of GenAl agents that may assist human instructors in students’ evaluation.

4The following notation was used: ho, hai-1, hai-5 correspond to the 3 categories from the reference, human
only, human with 1 GenAl idea, ...; hn, mn, In correspond to the sub-categories highest, median and lowest
mean novelty; the pages of the stories in the reference are also documented.
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