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Introduction

mmm Collaboration and reflection are important components to support Generative artificial
intelligence (GenAl) usage (Chiu et al., 2024). Interaction with GenAl stimulates the dynamic
co-creation of thoughts (Obrenovic et al., 2024). Exploring the roles GenAl takes in
collaborative learning would facilitate the understanding of the ecological context of
integrating GenAl into authentic courses.

mmm Targeting negotiated knotworking among multiple activity systems (Engestrom & Sannino,
2021), the third generation of Activity Theory (AT) provides an ecological lens to analyse the
interaction in GenAl-assisted collaborative learning.

mmm In pre-service teach students education, lesson plan is time consuming. With the advance of
GenAl, some articles have explored the potential of GenAl in lesson plan automatical
generation (Choi et al., 2024; Okulu & Muslu, 2024). Though the automated lesson plan
generation reduce the labour and time invested in lesson plan design, some shortcomings
are identified like vagueness of instruction and inability to provide external materials (Choi et
al., 2024; Okulu & Muslu, 2024).
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Research questions

Lesson plan assessment task is an ill-defined problem-solving task, encompassing diverse challenges such as %B ERQ
prior pedagogical knowledge and domain knowledge activation, problem representation, a variety of revision
solutions exploring, and converge on the applicable revision suggestions.

This process requires private information that commercial GenAl does not include, such as student profiles,
prior teaching materials used, and the preparation of operational experimental materials. Integrating GenAl
into human-led lesson plan evaluation tasks could combine the advantages of both, the massive information
stored by GenAl and the customized private data stored by humans in specific scenarios.

This study utilize GenAl as an assistant to support lesson plan assessment first in individual and then in

collaborative set. The findings from this study also contribute to the understanding of how human-GenAl
interactions evolve between individual and collaborative tasks.

== How do tools and division of labour elements fluctuate from GenAl-assisted individual learning to
collaborative learning?
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Research questions

This study aims to reveal the
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Figure. 1. GenAl-assisted assessment tasks based on Engestrom’s AT-
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Methods

The study was conducted in two phases: GenAl-assisted lesson plan assessment by individual students and
then by groups. The detailed of the assessment activities design from a AT framework can be found in table 1.
Participants were randomly assigned two-person groups to finish the assessment task.

AT elements

Tools

Subject
Object

Rules
Division

labor

Community

Outcome

of

Individual assessment task

WORD document (lesson plan), GenAl tool

individual student
assess and revise the self-designed lesson plan

individual students need to decide whether, and how to
use and evaluate generated outputs from GenAl;

GenAl act as an assistant in lesson plan assessment.
individual students’ inquiry GenAl to evaluate and revise
lesson plan;

GenAl generates feedback to the inquiry;

individual students either accept or reject the generated
feedback.

authentic classroom setting, instructor, GenAl, individual
students
Revised lesson plans, screen recordings

Collaborative assessment task

WORD document (lesson plan), GenAl tool

students and their peers

GenAl-assisted lesson plan peer assessment task to facilitate the
integration of GenAl in classroom and to stimulate pre-service
teacher students critically thinking how to use GenAl in lesson plan
design.

Students need to decide to take turns as the feedback provider and
receiver

GenAl act as an assistant in lesson plan assessment.

As feedback provider, students need to provide give their
comments and reasoning;

As feedback receivers, students need to response to the comments
received and express their willingness and reasoning;

GenAl can be used to assist students with giving and response the
feedback.

authentic classroom setting, instructor, GenAl, individual students
and their peers

revised lesson plans, screen recordings, peer dialogue recordings
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Methods i

mmm Data collection: Data sources included screen recordings of individual ChatGPT sessions,
audio recordings of group discussions, and students’ written lesson plan revisions. Audio
recordings were manually transcription and segmented for further analysis.

mmm Data analysis: We conducted thematic analysis (Braun & Clarke, 2006) to identify patterns
in interaction. Considering the research question proposed in this study, attention was mainly
paid to the division of labour of the 3rd generation of AT because this element refers to
horizontal division of tasks and vertical division of power and status (Engestrom Y., Sannino,
2021).
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Results

During individual tasks, besides the assigned tools, other related tools were utilized to enrich or verify the Iessor:f;pl
during assessment such as search engine and self-developed courseware.

Xé

As shown in figure 2, 6 main themes, 10 subthemes were identified to describe the human-Al interaction in |nd|V|duaF ERY

tasks. Most of them demonstrated the preference to generate text from text.

Prompt example:"What are some optimization
suggestions for the formatting and layout of this
lesson plan?" (32)

Change document format

Prompt example:"Add a teaching evaluation
section to this lesson plan." (22)

Prompt example: "Please refine and enhance
this lesson plan."(2)

Add new part in lesson plan

Do proofreading

GenAl-assisted
lesson plan in

Prompt example: “Collect teaching plans
related to overload and weightlessness from
the internet for the compulsory high school
physics course one, and enrich and revise this
teaching plan for me.” (3)

Search online information

individual set
(+prompt examples)

Generate physics domain
knowledge points-4 subthemes

Generate pedagogy knowledge-2
subthemes

/ o

1. Application scenarios-Prompt example:
"Please give me a specific case of energy
conservation analysis in a complex system.”
(1041)

2. Exercises examples-Prompt example:
“Please give an example of calculating work™ (1)

3. Physics experiment design-Prompt example:
"Precautions for the experiment investigating
the quantitative relationship between elastic
force and spring elongation.” (85)

4. Homework design-Prompt example: "How
can the post-class exercises be designed in the
lesson plan for liquid pressure?" (29)

1. Specific knowledge in pedagogy-Prompt
example: "How to guide students to understand
the positive and negative aspects of work?" (1)

2. General knowledge in pedagogy-Prompt

\ example: “What are the common teaching

methods?” (1)

Figure 2. Division of labours themes in GenAl-assisted lesson plan assessment individual tasks.
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Results

s
Regarding GenAl-assisted collaborative tasks, 5 main themes, 26 subthemes were found, including Human grou

conversation, combination of Human group+GenAl, combination of Human group+other group, combination of Huma

group+instructor, Search engines as other data sources (details in Figure 3). Compared to individual tasks above,
more interaction activities happened.

1. Jointly evaluate the shortcomings of the

generated outputs and provide further solutions 1. instructional activities sequence organization

6. When two people disagree on a teaching
method, they ask GenAl for a more suitable
solution

7. Language-related modification tasks are
assigned to GenAl

8. Identify lesson plan design provided by
GenAl while not considered by students

9. human assessor further evaluates the
generated outputs adopted by their peer and
provides modification suggestions

10. Different prompting strategies identified
through conversation

11. GenAl to expand lesson plan e.g, teaching
reflection, explanations of knowledge points

1. Task lists or software operation inquiry from

students

Human group+GenAl-11 subthemes

Human group+instructor-3

2. Facilitate group conversation from instructor \ subthemes

Human group
activities trigged in
GenAl-assisted
collaborative
learning

3. Remind weaknesses of Al from instructor /

2. Peer share the identified weaknesses of 2. Should teaching evaluation and teaching
reflection be included in the lesson plan?
GenAl
- 3. Whether certain knowledge points are
3. Identified the gaps between real generated : ;i y
output and expected generated outputs glrz‘iggrf;):r:]yea‘?gr?;lai:g‘segaz?or‘];"; is difficult,
4. Peer share other GenAl tools
4. Whether some knowledge points require
verification?
5. One person evaluates the feedback GenAl
gave on their lesson plan and wants to explain . 5. Based on previous class observation and
their lesson plan to their peer Human group conversation-8 S pre >
teaching experience, can certain course
subthemes activities be imitated?

Human group+other group-2
subthemes

Search engines as other data
sources-2 subthemes

6. Based on further confirmation of the target
audience's physical and mental characteristics
with peers, formulate the teaching objectives

7. Further confirm the textbook edition with
peers and then provide the experimental
sequence arrangement

8. Further confirm the feasibility, safety, and
observability of the physics experiment with
peers, and then determine experiment modes

1. Lesson plan language features inquiry

2. Based on previous teaching experience,
does the explanation of certain knowledge
exceed the comprehension range of the target
audience?

1. Both parties conduct a video search for more
interesting experiments to use as teaching
materials

2. Use a search engine as one data source to
verify the generated outputs from GenAl

Figure 3. Division of labours themes in GenAl-assisted lesson plan collaborative tasks.
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Discussions

mmm Compared to other empirical studies about GenAl-assisted tasks using AT as analysis framework

Similar to the tensions identified from Otto et al. (2025), our study also found these tensions. Furthermore, our
study provides additional empirical evidence to exemplify this tension. For tension in the object mediation,
based on the prior individual usage experience and the GenAl usage in collaborative learning, more epistemic
and pragmatic events were triggered. For example, generated feedback as shared targeted artifact, student
groups share their usage experiences of the identified weakness of GenAl in lesson plan design. The
generated feedback as a evaluation reference, students actively evaluate the generated feedback from GenAl
and critically explain their lesson plan to their peer.

mmm Compare to other studies in GenAl-assisted problem solving tasks
Like the affordances provided by GenAl in the study by Urban et al. (2024), we also found the involvement of

GenAl facilitate the deep exploring of the problem space and develop more elaborated solutions. Furthermore,
this phenomenon not only emerged in human-Al individual task but also in human-Al collaborative task.
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Conclusion and Impications :

U

For future studies, educators, curriculum designers, or educational technology developers need to pay “Uggrst
attention to:

mmm Metacognition and task decomposition support in GenAl-assisted problem solving.

Integrating Al outputs into human knowledge systems requires human’s technical and conceptual skills to
assess the outputs of Al systems for which knowledge practice like sense making and meaning making is
becoming important (Markauskaite et al., 2022). During the working with GenAl, metacognitive flexibility and
task decomposition play significant roles. Metacognitive flexibility refers to adaptively shift cognitive strategies
when realizing a current strategies not effective while task decomposition invloves breaking down a task into
actional subtasks (Tankelevitch et al., 2024).

mmm [eacher Al literacy development.

For pre-service teacher students education, the proliferation of Al in many aspects of human life require
teacher to develop Al literacy. This necessitates equipping teachers with fundamental Al knowledge. By
integrating this understanding with their pedagogical expertise, educators can effectively design curricula that
incorporate Al-driven learning and instruction (Ding et al., 2024). The mode in this study combing individual
tasks and collaborative tasks would be suggested to stimulate pre-service teacher students critically thinking

1 . 02.07.2025
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