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Abstract—This study examines Preservice Teachers’ (PSTs)
traditional lesson-planning practices, their proficiency levels,
their interaction patterns with a specialized Artificial
Intelligence (AI) powered lesson planning tool called Madlen,
and their experiences and reflections throughout this
integration process using a qualitative case study design. Data
were collected through semi-structured interviews, an
assessment rubric for Al supported lesson planning, and chat
transcripts documenting PSTs’ interactions with the AI tool.
Ten PSTs from primary education and Turkish language
education programs participated in the study, each designing
three lesson plans with Madlen following structured Al literacy
training. Baseline analyses revealed that PSTs possessed
structured, outcome-oriented planning competencies. However,
interaction transcript analyses showed that most participants
employed single turn, product-oriented prompts with minimal
iterative refinement or critical evaluation of AI outputs.
Although participants acknowledged the potential of Al tools to
enhance time efficiency, content diversity, and creative lesson
design, their actual engagement patterns indicated that these
positive perceptions did not translate into deep, critically
reflective Al use. This perception-action gap, in which
declarative knowledge about effective Al use coexists with
superficial interaction  behaviors, carries significant
implications for assessing Al literacy in teacher education
contexts. These findings suggest that Al literacy training alone
is insufficient; PSTs require scaffolded opportunities to develop
skills in iterative prompting, critical evaluation of outputs, and
pedagogical adaptation. This study contributes to the growing
literature on Al in teacher education by providing direct
evidence from human Al interaction data, moving beyond
perception-based approaches that dominate current research.

Keywords—Artificial Intelligence (AI) in education, lesson
planning, preservice teachers, Al-assisted instructional design,
human-Al interaction, Al literacy

I. INTRODUCTION

The integration of Artificial Intelligence (Al) into
educational contexts is reshaping how instructional
experiences are conceived, designed, and delivered [1, 2].
Within this evolving landscape, generative Al tools and
intelligent platforms designed for educational settings have
opened new possibilities for pedagogical innovation, from
developing content aligned with specific curricula to
designing assessments and providing real-time feedback [3].
These developments indicate that Al can assist with routine
content creation while also enabling more personalized and
adaptive forms of instruction [4].

However, despite the growing ubiquity of Al tools in
educational settings, a critical research gap remains in teacher
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preparation and Al integration. While substantial scholarly
attention has been devoted to how school-aged students use
Al technologies to enhance learning [5, 6], significantly less
empirical research has examined how preservice teachers
integrate Al into lesson planning. This research gap is
particularly concerning given the mounting evidence that
many Preservice Teachers (PSTs) demonstrate limited Al
literacy and lack the capacity to critically assess Al generated
outputs [7, 8]. Without such competencies, Al tools risk
producing generic, culturally insensitive, or pedagogically
inappropriate content [9, 10].

This gap matters for more than practical reasons and also
shapes how preservice teachers form their professional
identity and exercise pedagogical judgment as Al becomes
part of teaching. Early experiences with Al during teacher
preparation programs can shape preservice teachers’
technology adoption patterns, instructional design
approaches, their comfort with digital innovation, and
capacity for critical engagement with emerging educational
technologies [11]. Moreover, these formative experiences
shape preservice teachers’ understanding of the appropriate
balance between technological assistance and teacher
pedagogical judgment, a balance that will prove increasingly
crucial as Al tools become more sophisticated and pervasive
in educational contexts.

The urgency of this research is further underscored by the
growing disconnect between the ambitious Al-integration
goals set by national and international policy frameworks and
the limited empirical evidence available on how these goals
are being realized in teacher education programs [12, 13].
Understanding how PSTs balance technological possibilities
with pedagogical responsibilities and develop critical
evaluation skills in Al-mediated contexts, is essential for
designing effective teacher preparation curricula [14, 15].
Without such understanding, teacher education programs risk
preparing graduates who can use Al tools at a surface level
but lack the critical competencies needed to integrate them in
pedagogically meaningful ways.

This study addresses this gap by combining traditional
qualitative data sources with systematic analysis of PST-AI
chat transcripts. By examining both what PSTs report and
what they demonstrably do when interacting with a
specialized lesson planning Al tool, the study provides a
more complete and empirically grounded account of Al
integration in teacher education.

This study contributes to the field in three ways. First, it
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moves beyond perception-based approaches by providing
direct empirical evidence from human-Al interaction
transcripts, offering a window into what preservice teachers
actually do when working with Al tools rather than what they
report doing. Second, it documents a perception-action gap in
which PSTs articulate the importance of critical evaluation
and teacher oversight yet demonstrate no such behaviors in
their actual interactions with the Al tool. Third, drawing on
this gap, the study proposes the concept of “procedural Al
literacy” to capture the distinction between declarative
understanding of effective Al use and the capacity to enact
that understanding in practice, extending current frameworks
such as the UNESCO AI Competency Framework.

The present study conducts a comprehensive investigation
into how PSTs utilize a specialized Al tool for lesson
planning purposes. Through systematic examination of their
interaction patterns, experiences, and perceptions, this
research seeks to illuminate the dynamics between
established lesson planning approaches and Al-assisted
instructional design. The study is guided by four interrelated
research questions:

(1) How do preservice teachers prepare lesson plans using
traditional, non-Al-assisted methods?

(2) What levels of proficiency do preservice teachers
demonstrate in Al-supported lesson planning?

(3) To what extent and in what ways do preservice teachers
interact with the Al tool during the lesson planning
process?

(4) What are preservice teachers’ experiences, perceptions,
and reflections regarding Al-assisted lesson planning,
and how do these align with their observed interaction
patterns?

II. LITERATURE REVIEW

A. Al Literacy and Preparedness of Preservice Teachers

Al literacy has become an increasingly important
competency as Al tools become more embedded in everyday
educational practice [16]. As outlined in the theoretical
framework presented below, effective Al literacy goes
beyond familiarity with Al tools; it requires knowledge, skills,
and dispositions that work together to support competent
practice in professional and social contexts [14, 16]. For Al
to be meaningfully integrated into teaching, educators need a
working understanding of what these tools can and cannot do,
and where they fit within pedagogical practice. Yet research
consistently shows that preservice teachers fall short in this
regard.

Research consistently reveals substantial weaknesses in
PSTs> Al literacy. Pei et al. [2], using Bloom’s Taxonomy
and TAM with 200 US preservice teachers, found significant
gaps in advanced cognitive skills such as analyzing Al
outputs and evaluating their pedagogical suitability.
Similarly, Guan et al. [7] observed that despite
acknowledging AI’s instructional potential, PSTs’
interactions remained predominantly superficial,
characterized by uncritical acceptance of outputs and limited
consideration of pedagogical appropriateness. Hava and
Babayigit [12] extended these findings by demonstrating that,
although general digital literacy predicts AI-TPACK
development, Al-specific competencies remain significantly

below levels required for effective pedagogical integration.
Collectively, these findings underscore a concerning
disparity between the accessibility of Al tools and PSTs’
readiness to employ them effectively.

B. Adoption Patterns and Attitudes toward Al Integration

Comprehending the motivations behind preservice
teachers’ use of Al technologies offers essential insights into
the elements that promote or hinder effective integration.
Investigations in this domain often use established theoretical
frameworks from the technology adoption literature, such as
the Diffusion of Innovations (DOI) theory and various
versions of the Technology Acceptance Model (TAM), to
elucidate and forecast adoption patterns.

Research on Al adoption patterns among PSTs reveals a
complex interplay of individual, social, and institutional
factors. Nissim and Simon [8] identified distinct adopter
profiles, finding that early adopters demonstrated greater
willingness to experiment and more critical evaluation of Al
outputs. Acquah et al. [17] identified social influence and
performance expectancy as primary determinants of Al
adoption intentions, underscoring the role of peer modeling
and institutional culture. Gamlem et al. [5] found that despite
broad awareness and frequent use of GenAl tools, Norwegian
PSTs consistently reported low self- assessed expertise and
concerns about accuracy and trustworthiness. These findings
suggest that while basic adoption levels are generally high,
deep and intentional integration remains heavily influenced
by institutional support and perceived pedagogical utility.

C. Al as a Collaborative Partner in Lesson Planning

An increasingly influential body of research frames Al not
as a replacement for pedagogical expertise but as a
collaborative partner that enhances instructional design [18].
This study directly examines how PSTs navigate the balance
between leveraging Al’s technical affordances and exercising
pedagogical judgment.

Recent empirical studies demonstrate that GenAl tools
have considerable potential to support instructional design by
enhancing the quality of lesson plans produced by PSTs when
compared to those developed through traditional
instructional approaches [18]. Within this emerging literature,
Al is frequently conceptualized as a collaborative
pedagogical partner or a “second mind” that supports idea
generation, suggests instructional strategies, and facilitates
interdisciplinary connections [18]. By investigating the
extent of GenAl utilization and analyzing PST experiences
and reflections, this study directly examines how future
educators navigate the complex balance between leveraging
AlD’s technical affordances and exercising pedagogical
judgment.

In line with this perspective, Fan et al. [1] developed
LessonPlanner, a specialized LLM aligned with Gagné’s
Nine Events of Instruction. Their controlled comparison
showed that LessonPlanner produced plans with enhanced
pedagogical coherence and improved alignment with
learning outcomes, while reducing users’ cognitive load. This
suggests that domain-specific Al tools may better support
instructional design than general-purpose systems. Similarly,
Cai et al. [19] demonstrated that Al-driven critique and
feedback systems can markedly improve preservice teachers’
lesson-planning skills, particularly in specialized areas such
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as inclusive education. Building upon the notion of Al as an
instructional collaborator, Sun and Huang [20] explored AI’s
collaborative potential in group-based lesson planning,
finding that GenAl effectively scaffolded collaborative
discussions as an idea generator, discussion facilitator, and
resource locator, though human oversight remained critical
for pedagogical coherence. Sarkar et al. [21] found
significant contextual variations in preferences for Al
generated lesson plans: elementary teachers preferred
human-generated plans for their contextual depth and cultural
sensitivity, while secondary educators appreciated Al plans
for structural clarity and adaptability, suggesting that optimal
Al-human integration varies across educational levels.

Discipline-specific investigations further reveal critical
gaps in evaluation. Gurl e al. [10] found that while PSTs
could identify pedagogical weaknesses in Al-generated
mathematics content, they showed significantly limited
ability to detect mathematical inaccuracies. Similarly, Clark
and Kessel [9] demonstrated concerning patterns of cultural
bias and oversimplified narratives in Al-generated social
studies lesson plans. Together, these findings highlight the
need for discipline-specific Al evaluation training that
addresses both content accuracy and representational
adequacy.

Despite this collaborative potential, research indicates a
persistent gap between basic tool use and pedagogically
grounded application. PSTs frequently treat Al generated
content as finished products rather than starting points for
pedagogical reflection and adaptation [2, 7]. Fresig and
Romero [4] argued that when teachers rely on Al to
autonomously generate outputs such as lesson plans, their
professional agency diminishes, as they lose the power to act,
affect matters, make decisions, and take a stance in the design
process. To address this, the authors propose a Hybrid
Intelligence approach in which human and artificial
intelligence operate collaboratively, moving teachers from
passive users of Al generated content to co-creators who
actively shape and are shaped by these technologies.
Successful integration depends not only on individual
competencies but also on supportive institutional
environments that encourage experimentation and model
critical evaluation practices [8]. Together, these studies
suggest that meaningful Al integration in teacher education
requires both strengthening PSTs’ pedagogical decision
making skills and establishing institutional ecosystems that
promote informed, contextually responsive, and ethically
grounded Al use in lesson planning.

III. THEORETICAL FRAMEWORK

This study is grounded in the AI Literacy framework as
articulated in recent educational technology literature [14, 16]
and applies it using UNESCO’s Al competency framework
for teachers [22].

Al literacy refers to a set of interrelated competencies that
enable individuals to effectively interact with Al systems,
critically evaluate Al generated outputs, and engage in ethical
and responsible use of Al technologies [14, 16]. These
competencies involve knowledge, skills, and dispositions
that work together and are all necessary for effective
professional practice. This capability is important because
improper use of Al can lead to significant ethical concerns,

including misinformation, algorithmic bias, and privacy
violations [16].

UNESCO’s Al competency framework for teachers [22]
provides the structure for examining Al literacy in this study.
The framework identifies 15 competencies organized under
five areas: human-centered mindset, ethics of Al, Al
foundations and applications, Al pedagogy, and Al for
professional development. These competencies develop
across three progression levels, including Acquire, Deepen,
and Create, with the Acquire level specifically intended to
foster the basic Al literacy required by all teachers. In the
context of this study, these levels offer a useful lens for
interpreting PSTs’ interaction behaviors: when a participant
issues a single prompt and accepts the output without
question, this aligns with pre-Acquire or early Acquire
engagement, whereas iterative refinement and critical
evaluation of outputs would signal Deepen level competency.

From a teacher education perspective, the UNESCO
framework is particularly relevant because it emphasizes
competencies that extend beyond technical proficiency,
namely reflection, judgment, and ethical reasoning as core
professional capacities. Recent studies building on this
framework have argued that preservice teachers need
structured, handson opportunities to engage with Al tools in
ways that build their ability to critically evaluate Al
generated content, recognize potential biases, and ensure
alignment with local curricula and cultural contexts [14, 16].
In this way, the UNESCO framework adds a normative and
ethical dimension to Al literacy research, grounding the
discussion in how Al should be used in instructional planning
and teaching practice, particularly as generative Al tools play
a growing role in lesson design.

The TPACK framework [23], extended into
AI-TPACK [24, 25], informed the design of the assessment
rubric by integrating technological, pedagogical, and content
knowledge dimensions. However, TPACK is not employed
as a primary analytical framework; rather, the study grounds
its analysis in Al literacy theory as defined through
UNESCO'’s progression levels, while drawing on TPACK’s
integrative logic for instrumentation.

IV. MATERIALS AND METHODS

A. Research Design

This study employed a qualitative case study
design [26-28]. The bounded case is defined as PSTs’
engagement with a specialized Al lesson-planning tool
within a structured teacher-education context at a Turkish
public university. This case was selected as theoretically
informative because it represents a common yet understudied
scenario: PSTs who have received explicit Al literacy
training interacting with a purpose-built educational Al tool
(rather than general-purpose tools such as ChatGPT) within
an authentic practicum setting governed by national
curriculum requirements.

B. Ethical Approval and Informed Consent

All research procedures adhered to the ethical principles of
scientific research and publication. The study received
ethical approval from the Ethics Committee of Sakarya
University Rectorate (Decision No: 15; Record No: 49).
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Given the inherent power dynamic between researchers and
PST participants (who are students in the program),
participation was entirely voluntary. Consent forms explicitly
stated that non-participation would have no academic
consequences. All data were anonymized using participant
codes (S1-S10), and interview transcripts were stored on
password-protected institutional servers.

C. The Al-Supported Lesson Planning Tool: Madlen

The study employed the Al-powered tool “Madlen,” which
supports lesson planning aligned with the Turkish national
curriculum framework. Unlike general-purpose Al tools such
as ChatGPT, Madlen provides a structured and
curriculum-centered approach to lesson planning with several
distinguishing features. The tool offers a significant potential
for exploring Al-enhanced instructional design in localized,
context-specific educational environments.

Madlen operates as a conversational Al interface where
users interact through natural language prompts. The tool is
designed to generate lesson plan components, including
attention-grabbing  activities, motivational segments,
instructional sequences, assessment items, and summary
activities that align with specific learning outcomes from the
Turkish Ministry of National Education curriculum. The

attention-getting, motivation, review, transition to the lesson,
processing, and summary) align with the standard lesson plan
template used in public schools in Turkey, ensuring structural
compatibility with practicum requirements.

The tool’s design philosophy positions Al as an assistive
partner rather than a replacement for teacher decision making.
Users are expected to provide context (grade level, subject
area, learning outcomes, desired methods, and duration) and
then iteratively refine the AI generated output through
follow-up prompts. This design intention reflects an iterative
and dialogue-based refinement process and makes the
analysis of actual interaction patterns particularly informative,
as it allows researchers to examine the gap between intended
and observed tool use.

The Lesson Planning Tools module, the primary focus of
this study, allows teachers to generate structured lesson plans
through a conversational, prompt-guided interface. The Al
assistant scaffolds this process by eliciting contextual
parameters (e.g., grade level, subject, learning objectives,
curriculum alignment), then producing outputs aligned with
the Turkish Ministry of National Education (MEB)
curriculum alongside international frameworks including IB,
AP, UbD, Common Core, A-Level, IGCSE, and SAT
(see Fig. 1).

platform’s  predefined  instructional  tools  (e.g.,
@ madlen G d Aft .
00 €1rnoon, veyis
O Dashboard The path to a better world passes through quality education
= Question
= Generation Your PYP Unit Plans Ready in Seconds! ) madlen
Generate a fully coherent PYP unit plan in one go, complete I 1,664 Hours
13 Toolbox with central idea, lines of inquiry, concepts, and assessment saved with our Al-powered tools
tools. Complete and classroom-ready! Time saved so far by all our teachers: 389,380
[2) Assistant Hotist
|» Lesson Planning .
Last Assigned >

Essay Grader Waiting for Grading

Odev #68
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e en
Fig. 1. Interface of Madlen.
D. Participants E. Data Collection Tools
The study’s participants included 10 female PSTs in their Data were collected using three complementary

last year at a public university’s school of education,
pursuing undergraduate degrees in Primary Education (n = 4)
and Turkish Language Education (n = 6). According to
privacy rules, the preservice teachers who took part have
been assigned codes such as S1, S2, and so on.

instruments designed to triangulate between self-reported and
observed Al engagement:

First, the pre-interview form consisted of five
semi-structured questions to elicit participants’ prior
experiences with artificial intelligence, their typical
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lesson-planning workflows, and their initial attitudes toward
Al-supported planning.

Second, the post-interview form included four
semi-structured questions focusing on participants’
experiences and perceived changes after preparing lesson
plans with Madlen, the Al-assisted planning environment.

Third, Al-supported lesson-planning artifacts were
collected, including participants’ final lesson plans and
written process reflections that described, in a step-by-step
manner, how they engaged with Madlen during their
planning. Also, the records of PSTs’ conversations with
Madlen, capturing the actual prompts written by PSTs,
Madlen’s responses, and any iterative exchanges, were
collected as screenshots.

The assessment rubric for Al-supported lesson planning
was developed to evaluate participants’ use of Madlen and
the quality of the resulting lesson plans. The rubric employed
a  single-dimensional, single-item scale assessing
participants’ depth of Al engagement on a four-point scale
(see Table 1). The rubric assesses a single construct across
four levels: No Use (0 points: no benefit derived from Al
interaction), Basic Use (1 point: single-step, superficial use
with no revisiting), Developing Use (2 points: multi-step,
feedback-driven use with limited reflection), and Proficient
Use (3 points: strategic use across all planning stages with
critical assessment of Al feedback).

Table 1. The assessment rubric for Al-supported lesson planning
Proficiency Level Description

No Use: No benefit was derived from interaction with the Al
0 point tool.
. The Al tool was used in a single step and in a
Basic Use: . L .

1 point superﬁggl manner to generate an initial output; it was

not revisited during the process.
The Al tool was used as a guiding resource across
Developing Use: multiple feedback-driven steps during the production
2 points process; the student revised the generated output but

engaged in limited reflection.

The Al tool was strategically utilized throughout all
stages of design, production, revision, and evaluation;
the student systematically improved the product by
critically assessing and responding to the Al
generated feedback.

Proficient Use:
3 points

The use of a single-item rubric in this study was a
deliberate methodological choice. The primary aim of the
rubric was not to measure PSTs’ Al competencies in a
multidimensional, psychometrically comprehensive manner,
but rather to determine the extent to which they integrated Al
support into the lesson-planning process. The literature
indicates that single-item measures can be appropriate and
functional for assessing specific, narrowly defined
constructs [29, 30]. However, the study’s findings were not
based solely on the rubric evaluation. Interviews with PSTs,
process reflections, and lesson plan documents were
examined together, thereby employing data triangulation.
The use of multiple data sources in qualitative research is
considered an important element that enhances the study’s
credibility and the consistency of its interpretations [31].
Accordingly, the limitations of a single-item evaluation were
offset by findings from multiple data sources. To strengthen
content validity, the rubric was reviewed by two experts in
educational technology and revised based on their feedback
regarding clarity, relevance, and alignment with Al literacy

competencies.

The rubric was developed drawing on three Al literacy
competency dimensions, namely critical evaluation,
reflective use, and responsible pedagogical decision making
as described in the UNESCO Al competency
framework [22]. It was refined following feedback from two
domain experts in educational technology to enhance content
validity. Each PST’s rubric score was determined by two
independent raters who jointly evaluated both the complete
chat transcript and the corresponding final lesson plan for
each of the three planning tasks. The final proficiency score
for each participant represents the mean of three rubric
ratings (one per lesson plan). Inter-rater agreement for the
rubric was calculated using Miles and Huberman’s [32]
formula, yielding a coefficient of 0.93.

Proficiency levels were classified as follows: Low (mean
score 0—1.49), Medium (mean score 1.50-2.49), and High
(mean score 2.50-3.00). These thresholds were established a
priori based on the rubric’s conceptual structure: Low
corresponds to no use or basic single-step engagement,
Medium to developing multi-step use, and High to proficient
strategic use.

The two interview forms were initially drafted by the
researchers and refined through expert review by three
academics. Two of these experts, who specialized in
information and educational technologies, contributed, while
one expert in Turkish language education provided feedback
on linguistic clarity.

F. Data Collection Process

Data were collected during Spring 2025. After recruitment
and informed consent, PSTs were asked to select three
distinct learning outcomes from the national curriculum.
Based on these learning outcomes, three different lesson
plans would be designed using Madlen, which was made
ready for practicing in a state school. Prior to initiating the
process with preservice teachers, researchers conducted a
pre-application interview using a “Preliminary Interview
Form”. Following this phase, a researcher specializing in
instructional technologies delivered two online training
sessions to prepare preservice teachers for Al-supported
lesson planning. The first session lasted two hours and
focused on Al literacy, with particular emphasis on prompt
engineering as a foundational skill for effective interaction
with Al systems. One week later, a second two-hour session
was conducted to introduce Madlen, the Al-assisted lesson
planning environment. This session provided hands-on
guidance on using Madlen to design lesson plans and
instructional activities aligned with national curriculum
standards, supported by practical examples. Following these
trainings, PSTs designed three distinct lesson plans over three
consecutive weeks. Each lesson plan was developed within a
one-week timeframe. The planning activities were
systematically monitored by the research team. After
completing all three plans and implementing them during the
field experience, post-interviews were conducted, and
weekly reflections were collected. Critically, all chat
transcripts from interactions with Madlen were collected for
subsequent analysis. The data collection process is visualized
in Fig. 2.
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Data collection process

‘ Recruitment and informed consent

l

Pre-interview
Baseline planning practices

l

‘ Training session 1

fffffff Pre-interview form

2 hours
] Al literacy and prompt engineering

1 weeki - i

Training session 2
Madlen introduction

l

Al-supported lesson plan design

2 hours ‘

Chat transcripts
Final lesson plans
Weekly reflections

Week 1
Lesson plan 1

Week 2
Lesson plan 2

l

‘ Field experience implementation

l

’ Post-interview

Week 3
Lesson plan 3

Post-interview form
Experiences and reflections

]

Rubric evaluation
Transcripts + lesson plans scored

l

‘ Data analysis

——————— Al-supported LP rubric

Fig. 2. Data collection process.

G. Data Analysis

Interview recordings and reflections were analyzed
following the conventional content analysis approach
proposed by Hsieh and Shannon [33]. During the analysis,
the lead researcher repeatedly read the data from a holistic
perspective, and initial codes were generated from
participants’ statements. No predetermined coding scheme or
set of theoretical categories was used; codes were derived
directly from the dataset. Accordingly, an inductive coding
approach was adopted throughout the data analysis process.

In the initial stage of the coding process, pilot coding was
conducted on a subset of the dataset. The codes generated by
the researchers during the pilot phase were compared; codes
that overlapped in meaning, were redundant, or lacked clarity
in scope were reviewed and revised accordingly. Through
this process, code definitions were clarified, and the coding
framework was finalized. For example, statements such as
“The lesson plans I prepared with Al tools were richer in
content, more comprehensive, and supported by a wider
variety of sources” (S2) were coded under “preparing rich
and comprehensive lesson plans”, while statements such as “I
was able to design more varied activities in all three lesson
plans I prepared with artificial intelligence” (S9) were coded
under “increasing activity diversity”. Similarly, the statement
“I was able to create materials using digital tools” (S4) was
coded under “designing digital/technology-supported
materials”. Following the completion of the pilot coding
process, the entire dataset was analyzed using the finalized
coding framework.

During the analysis, codes sharing similar characteristics
were grouped into categories, which were then organized

under higher-level themes reflecting PSTs’ perceptions and
experiences regarding Al-supported lesson planning. To
ensure consistency and research reliability, the dataset was
independently re-coded by a second researcher with expertise
in educational sciences. Inter-coder reliability was calculated
using Miles and Huberman’s [32] formula, yielding high
levels of agreement across all datasets (pre-interview: 0.97;
post-interview: 0.97; process reflections: 0.98).

To enhance the study’s validity, various strategies were
employed in line with the criteria for credibility and
dependability proposed by Lincoln and Guba [34] for
qualitative research. To ensure data triangulation, different
data sources were used together: interviews, process
reflections, and lesson plans prepared by preservice teachers
were analyzed collectively. Comparing findings from
different data sources enhanced the consistency and
credibility of the research findings [34]. To ensure
transparency in the coding process, the stages of data analysis
were systematically documented, and detailed explanations
of the research process were provided. The independent
recoding by a second researcher, as described above, further
supported the dependability of the findings.

V. RESULTS

A. Findings from Pre-interviews: Traditional Lesson

Planning Practices (RQ1)

To answer the first research question, which aims to
characterize ~PSTs’ lesson-planning practices under
traditional (non-Al) conditions, a qualitative content analysis
of semi-structured interviews was conducted. The resulting
codebook and frequency distribution (Table 2) reveal the
typical steps and decision-making patterns guiding
participants’ planning practices. The analysis revealed that
PSTs’ traditional lesson planning was predominantly
outcomes oriented. This is followed by the selection of
instructional methods and techniques, the consideration of
lesson duration and grade level, the reliance on textbooks,
and the inclusion of in-lesson assessment activities. Less
frequently, participants referred to the design of customized
instructional materials, the accommodation of individual
differences, and the use of the national digital education
platform or other online resources. Notably, a small number
of participants reported incidental use of AI even within
accounts of traditional planning, suggesting a gradual
normalization of digital supports. Table 2 summarizes these
patterns, which are further elaborated in the narrative that
follows.

Preservice teachers described a broadly outcome-driven
but variably resourced approach to traditional lesson
planning, anchoring their processes in stated objectives,
method selection, timing, materials, and assessment, while
some also incorporated Al support as a drafting aid. One
participant described a process that began with reviewing
school textbooks and then turned to Al to draft specific lesson
plan components, selectively incorporating elements from
the AI’s suggestions into the final plan:

“When designing a lesson plan, I first examine the school
textbooks. Then I ask the Al to write the attention-grabbing,
motivational, review, and implementation sections for a
lesson plan, one by one, and I tell it to make adjustments to
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the lesson plan by specifying the number of lesson hours and
the class level. If  don’'t like the feedback it gives me, I ask for
a different lesson plan. I usually determine the techniques
suitable for the learning outcomes I will use in the lesson
myself and ask them to design the lesson plan accordingly. 1
write down the parts 1 like in each feedback on a piece of
paper and organise them to create my lesson plan.” (S1).
Another participant described a more traditional planning
sequence that prioritizes learning outcomes, content,
pedagogy, learner engagement, and evaluation, while also
attending to time constraints, learner-centeredness, and

diverse learning styles:

“First, I determine the goal and learning outcomes. Then [
plan the content and select the methods and techniques to be
used. I use learning materials to capture the students’
attention. Finally, I complete the process by evaluating. In
this process, I pay attention to time management,
student-centered content, and different learning styles.” (S8).

Together, these accounts illustrate a shared commitment to
alignment with learning outcomes, coupled with
heterogeneous strategies for sourcing, structuring, and
refining lesson components.

Table 2. Preservice teachers’ lesson planning practices under traditional (non-Al) conditions

Code f Preservice Teacher
Considering learning outcomes 9 S1 82 S3 S4S5S6 S8S9S10
Determining teaching methods and techniques 7 S1S2S3 S5S7S8S9
Utilizing artificial intelligence tools 3 S1S2 S4
Considering course duration 5 S185S6S8S10
Acquiring knowledge on the subject 5 S3 S5 S6 S7 S9
Considering traditional lesson planning 4 S3 S84 S7S10
Making use of the textbook 4 S1.S82 8487
Considering grade level 4 S1S2S58S6
Conducting an assessment during the lesson 4 S5 S6 S8 S9
Focusing on designing teaching materials 3 S5 S9 S10
Considering individual differences 2 S7 S8
Making use of EBA* 1 S4
Observing the teacher’s instructional practices 1 S4
Focusing on the activity design process 1 S5
Making use of the internet 1 S7

Note: /= number of participants who reported the code. *EBA: National Education Information Network.

B. Proficiency Levels in Al-supported Lesson Planning
(RQ2)

To address the second research question, preservice
teachers’ proficiency in using the Al tool (Madlen) during
lesson planning was evaluated using the Assessment Rubric
for AI-Supported Lesson Planning (see Table 1). The results
are summarized in Table 3, which presents the distribution of
proficiency levels among participants.

The analysis revealed that most preservice teachers
demonstrated low to moderate proficiency in employing Al
tools for lesson design. Although participants engaged with
Madlen to generate ideas, organize lesson components, and
align plans with curriculum goals, their use of Al remained
primarily assistive rather than transformative. No participant
achieved a high level of proficiency, suggesting that the
integration of Al tools into pedagogical planning is still in its
early stages for preservice teachers.

Table 3. Proficiency levels in Al-supported lesson planning

LP1 LP2 LP3 Mean .
ST Score Score Score Score Proficiency Level
S1 1 1 1 1.00 Low
S2 1 1 1 1.00 Low
S3 1 1 1 1.00 Low
S4 1 1 0 0.67 Low
S5 1 1 1.5 1.17 Low
S6 1 1 0 0.67 Low
S7 0 1 0 0.33 Low
S8 1 2 1.5 1.50 Medium
S9 1 1 1 1.00 Low
S10 1 2 1 1.30 Low

C. PST-AI Interaction Patterns:
Transcripts (RQ3)

To address the third research question, all chat transcripts
were systematically analyzed to characterize PSTs’ actual
interaction behaviors with Madlen. The analysis revealed
three distinct interaction patterns, summarized in Table 4.

Evidence from Chat

Table 4. Interaction patterns observed across PST-Madlen chat transcripts

Interaction Pattern Description PSTs Percentage
Single-Turn, Product-Oriented One prompt issued; Al output accepted without any follow-up S1, S2, S6, S7 40%
Minimal Iteration, Logistically Driven One to two fol_low—up prompts focused on logistical a(_i_lustments (e.g., S3.54, 89 30%
time, format) rather than content evaluation
Multiple Prompts, Specification-Oriented Multiple prompts across separate lesson plans with greater contextual S5, 8. S10 30%

detail, but no critical evaluation of Al output quality

Note: The predominance of single-turn, product-oriented interactions (Pattern 1) and logistically driven minimal iteration (Pattern 2) corresponds to Basic Use

(1 point) on the rubric scale.

1) Pattern 1: Single-turn, product-oriented interaction

Nearly half of the participants (S1, S2, S6, S7) exhibited a
single-turn interaction pattern in which one prompt was
issued to Madlen and the resulting output was accepted
without any follow-up, revision request, or critical
evaluation. This pattern was consistent across all three lesson
plans for each participant. For example, S1’s entire

interaction for one lesson plan consisted of:

“You are a Turkish language teacher. You will teach the
topic of postpositions, conjunctions, and interjections with
your 6th-grade students. Students will encounter this topic
for the first time, so you will deliver a content presentation
before the lesson. After the content presentation is completed,
prepare a lesson plan for the second lesson.” (S1, Lesson
Plan 1).
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Following this single prompt, Madlen generated a
complete lesson plan, and S1 engaged in no further
interaction, including no requests for revision, no questions
about pedagogical appropriateness, and no evaluation of the
suggested activities. Similarly, S2 issued a single directive
prompt specifying a traditional game-based method and a
specific learning outcome, accepted the resulting plan
without modification, and did not engage further with the
tool.

This pattern is noteworthy because these PSTs had
received explicit training in prompt engineering and in the
iterative use of Al. The gap between training content and
observed behavior suggests that knowing about iterative
prompting does not automatically translate into practicing
iterative prompting.

2) Pattern 2: Minimal iteration, logistically driven

Three participants (S3, S4, S9) demonstrated limited
follow-up interaction, but their additional prompts focused
on logistical adjustments rather than pedagogical evaluation
of Al generated content. S3, for instance, issued an initial
prompt requesting a mathematics lesson plan with specific
structural components (attention-getting, motivation, review,
transition, and processing sections). Her only follow up was a
question asking how she could have the students use a ruler
for this topic. This question sought a practical
implementation detail rather than evaluating whether the Al
generated activities were pedagogically appropriate for the
stated learning outcome.

S9’s interaction pattern illustrates logistically driven
iteration most clearly. After receiving an initial lesson plan,
S9 noted: “The lesson plan provided will be productive for
students, but it will be too long for one class period. Can you
update the duration to 40 minutes?” When the revised plan
differed from the first version, S9 requested that the activities
in the first lesson plan, which she found instructive and
thought provoking, be edited to fit 40 minutes. These
exchanges, while technically iterative, focused exclusively
on time management rather than on evaluating the
pedagogical quality, content accuracy, or contextual
appropriateness of the Al output.

3) Pattern 3: Multiple prompts, specification-oriented

Three participants (S5, S8, S10) issued multiple prompts
with greater contextual detail, yet their interactions still
lacked a critical evaluation of the Al output’s quality. S5, for
example, provided rich contextual information across three
separate lesson plans that specified debate topics, traditional
game methods, and rhetorical devices, demonstrating
stronger prompt-engineering skills. However, the interaction
pattern remained unidirectional, with detailed input followed
by uncritical acceptance of the output. S10°s prompts were
among the most detailed in the sample, specifying activity
types (i.e., tombala games, card-matching activities),
pedagogical structures, and desired lesson plan formats.
Despite this specificity at the input stage, S10 did not assess
whether the Al generated activities aligned with the stated
learning outcomes or were developmentally appropriate for
fourth-grade students.

D. Cross-cutting Observations

Several findings were consistent across all three

interaction patterns. First, none of the participants, regardless
of which pattern they followed, critically evaluated the
outputs they received from Madlen. No one questioned the
accuracy or cultural relevance of the content, asked the Al to
explain its reasoning, or requested alternative suggestions for
comparison.

Second, on the rare occasions when participants did send
follow-up prompts, these focused on surface-level
adjustments such as timing, formatting, or structural changes.
None of the follow-up prompts addressed substantive
pedagogical concerns such as learning-outcome alignment,
differentiation, assessment quality, or developmental
appropriateness.

Third, most prompts followed a formulaic structure that
closely mirrored the training content: participants would
assign a role (“You are a teacher”), specify the context (grade
level, subject, duration), and request a product (“prepare a
lesson plan”). Notably absent from this structure were the
iterative refinement and critical evaluation strategies covered
during the training sessions.

Fourth, participants consistently requested lesson plans
that matched the standard Turkish lesson plan template,
which includes components such as attention-getting,
motivation, review, transition to the lesson, processing, and
summary. This suggests that compliance with institutional
formats took precedence over deeper engagement with the
pedagogical possibilities the Al tool could offer.

E. PSTs Experiences, Perceptions, and Reflections on
Al-supported Lesson Planning (RO4)

Preservice teachers’ reflections on their reasons for using
the Al tool (Madlen) during lesson planning are presented in
Table 5. The table summarizes the key themes derived from
participants’ responses and illustrates the purposes for which
Al was employed in lesson design. These themes reveal how
preservice teachers positioned Al as a supportive resource in
relation to their established, traditional lesson planning
practices.

Participants emphasized that the Al-supported process
enriched their lesson plans in terms of content diversity,
material variety, and technological integration. As one
preservice teacher noted:

“The lesson plans I prepared with Al tools were richer in
content, more comprehensive, and supported by a wider
variety of sources. The plans I prepared using traditional
methods relied more on my own knowledge and experience,
which sometimes led to repetitive content or limited
materials. The Al-assisted plans, on the other hand, offered
much greater variety in both content and activities.” (S2).

Another participant highlighted the opportunity to
incorporate digital tools and technology-enhanced materials,
stating:

“While working with traditional methods, I designed
concrete materials myself, but in the Al-supported process, |
was able to create materials using digital tools. This allowed
me to integrate technology more actively into my lesson
plans.” (S4).

Similarly, preservice teachers reported that the Al tool
facilitated greater flexibility and creative autonomy in
developing instructional activities:

“I was able to design more varied activities in all three
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lesson plans I prepared with artificial intelligence. If there
were points I didn 't like, I could easily modify them by giving
commands such as, ‘Can you do this differently?’ It is usually
difficult to find distinct activities for each learning outcome,
but this wasn’t the case with the lesson plans I prepared with
AL That’s why I think Al-supported lesson plans provide
more alternatives.” (S9).

Others contrasted the constrained creativity of traditional
planning with the expansive opportunities afforded by the Al
environment:

“In the lesson plans I prepared outside of Madlen, the
options were more limited. Consequently, 1 felt more
constrained in terms of creativity and developing different
approaches.” (S10).

Overall, these reflections indicate that preservice teachers
perceived Al-assisted lesson planning as a process that
broadened  their  pedagogical repertoire, enabled
experimentation with diverse instructional strategies, and
enhanced the adaptability of their lesson designs.

Table 5. Purposes of PSTs for using an Al tool in lesson planning

Code

Preservice teacher

Preparing rich and comprehensive lesson plans
Generating creative and original plan alternatives
Increasing the variety of activities

Designing digital/technology-supported learning materials

Adapting instruction to individual learner needs
Increasing the effectiveness of classroom activities
Designing activities tailored to learning outcomes
Developing diverse assessment tools
Developing interactive and engaging content

S1 S2 S3 S4 S5 S8 S9 S10
S1S2 83 S4 89 S10
S1 .82 S8 S9
S1 83 S4 S8
S1S3 810
S7S10
S4
S8
S10

—_— = W A RO

Note: f=number of participants who reported the code.

Table 6 summarizes preservice teachers’ experiences and
perceptions related to preparing lesson plans using the Al tool
called Madlen. The table presents the key codes and themes
derived from participants’ reflections, highlighting both the
perceived advantages and the challenges associated with
integrating Al into instructional design. Together, these
findings provide insight into how preservice teachers
evaluated the affordances and limitations of Al-supported
lesson planning.

Most participants expressed favorable views of
Al-supported lesson planning and emphasized the
practicality, efficiency, creativity, and adaptability that the
tool afforded. They noted that the Al tool streamlined lesson
preparation, expanded the diversity of instructional ideas, and
facilitated differentiated instruction. As one preservice
teacher explained:

“First of all, it helped me in terms of practicality and
saving time. It helped me to use rich content. It helped me to
generate new ideas.” (S5).

Another participant underscored the time-saving and
idea-generating benefits of Al-assisted planning:

“Artificial intelligence tools primarily save me time when
preparing lesson plans. They help me gain new ideas and see
different activity suggestions. And by seeing these different
activity suggestions, I can think of other things myself.” (S3).

Others described Al as a creative catalyst, supporting
experimentation with novel pedagogical approaches:

“Thanks to artificial intelligence, I think I can actually
experiment with different methods and techniques on
different topics. At this point, I think it increases my creativity
and contributes to me.” (S6).

Table 6. Summary of coded categories on preservice teachers’ experiences with Al-supported lesson planning

Theme Code f Participants
Saving time 9 S1S2 S3 5S4 S5S7 S8 89 S10
Generating original and creative ideas 9 S1S2 S3 S4 S5S6 S7 S8 S10
Enhancing the effectiveness and content richness of lessons 9 S1S2 S3 S4 S5S7 S8 89 S10
Providing practicality in instruction 5 S3 S8 S4 S5 S10
Preservice teachers’ Expanding methodological repertoire 4 S2 S6 S9 S10
positive views on the Supporting the content creation process 3 S1.S4S10
use of Altools in lesson Supporting student motivation 3 S1S2 83
planning Suitability for personalised teaching 2 S8 S9
Providing an opportunity to integrate prior and new knowledge 1 S3
Promoting personal growth 3 S1S3 S10
Ease of access 1 S10
Providing detailed guidance and recommendations 1 S10
Requires teacher supervision 6 S2 S3 S4 S7 S6 S8
Difficult to use 4 S5S7 59 S10
Creating a lesson plan identical to a traditional one 2 S6 S10
The implementation of some suggestions may not be feasible 2 S1S3
Preservice teachers’ Requiring prompting skills 3 S3 S5S9
negative views on the Lacks direct contribution to the teaching profession 1 S3
use of Al tools in lesson Has a negative impact on the teacher’s creativity 1 S4
planning Requires time to master 1 S7
Poor visual representation 1 S6
Insufficient options 1 S6
The pilot products failed to meet expectations 1 S9
The recommendations lack cultural relevance 1 S8

Note: /= number of participants who reported the code.

Participants also valued AI’s contribution to inclusive and

differentiated learning design, particularly in adapting
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content to diverse learner needs:

“I definitely think that designing a lesson plan with
artificial intelligence has contributed to me. As I mentioned
earlier, it saved time and made it easier to create activities
for students with different needs and learning styles in the
classroom. When [ specify this in the commands, it actually
shows them richer, more varied content. Therefore, since |
used it during this internship period, 1 believe it has
contributed to me because it enabled me to prepare
applications, activities, and plans that would appeal to
almost all students in the classroom in a shorter time.” (S9).

Despite these positive experiences, several preservice
teachers articulated negative views on the pedagogical and
practical limitations of Al integration. Concerns centered on
the appropriateness of Al generated materials, the tool’s
initial complexity, and the potential risk of overreliance on
Al at the expense of teacher creativity and autonomy.

“In some cases, because artificial intelligence cannot fully
understand the pedagogical background of games, the
activities it suggests may not be entirely appropriate for the
class level and target learning outcomes. At this point, the
teacher’s support is again very important. The teacher
should filter what it says. It presents these things to us, but in
my opinion, the teacher should act as a filter to ensure they
are appropriate for their class level. And again, the teacher’s
support becomes very critical.” (S2).

The initial learning curve for PSTs was also mentioned as a
challenge:

“Madlen is quite rich in content, so using it was daunting
at first. I mean, I was a bit confused about what to use and
how to use it.” (S10).

“At first, I found artificial intelligence very complex to use.
But as I started using Madlen, I realized it wasn’t complex at
all. When we gave the commands correctly, the responses it
provided were very positive and useful for us.” (S5).

Other participants noted contextual mismatches and
expressed reservations about excessive automation:

“On the negative side, some activities did not meet class
requirements. My class was crowded.” (S1).

“It is quite helpful in the idea generation process, but 1
don 't think it’s right to have artificial intelligence prepare the
lesson plan directly. Because this can get in the way of the
teacher’s creativity.” (S4).

Overall, the findings suggest that while PSTs recognize Al
as a valuable cognitive and creative partner, they also
underscore the continued importance of teacher agency and
pedagogical judgment in mediating Al generated outputs.

VI. DISCUSSION

The findings of this study point to three key insights. First,
most participants used the Al tool by issuing a single prompt
and accepting the output without any follow-up, and none of
them critically evaluated the responses they received,
regardless of their interaction profile. Second, there was a
clear gap between what PSTs said and what they actually did:
they spoke in their interviews about the importance of teacher
oversight and critical evaluation, yet their chat transcripts
showed no evidence of these behaviors. Third, training that
focused on prompt engineering, while necessary, was not
enough on its own to help PSTs develop the kind of critical,
reflective engagement that effective Al use requires.

When planning lessons through traditional methods, PSTs
demonstrated an emerging set of lesson-planning
competencies by aligning learning outcomes, instructional
methods, materials, and learner characteristics. These
findings are consistent with previous research emphasizing
the importance of pedagogical reasoning and reflective
practice in lesson design [35-37]. Notably, seven of the ten
participants reported already using Al informally during
lesson planning. This suggests that the challenge for teacher
education is not simply promoting AI adoption but
supporting PSTs in developing more critical and reflective
forms of Al use.

The second major finding concerns the extent to which
Madlen was utilized in lesson planning. Preservice teachers
engaged with the tool at low to moderate levels, and none
demonstrated sustained or advanced use across planning
stages. This finding aligns with previous research showing
that PSTs often hold positive attitudes toward Al while
possessing only moderate levels of Al literacy and
self-efficacy, which limits meaningful pedagogical
integration [2, 12, 17, 38—41].

The analysis of chat transcripts offers a window into what
PSTs did when working with the Al tool, rather than what
they reported doing. Three interaction patterns emerged. In
the first pattern, which accounted for the largest share of
participants, a single prompt was issued, and the AI’s
response was accepted without revision. In the second pattern,
one or two follow-up prompts were used, but these addressed
logistical matters such as timing or formatting rather than the
quality or appropriateness of the content. In the third pattern,
participants issued more detailed and contextually rich
prompts yet still did not evaluate whether the Al generated
activities were pedagogically sound or aligned with their
intended learning outcomes. This stands in sharp contrast to
the Hybrid Intelligence approach proposed by Fresig and
Romero [4], in which teachers and Al operate as co-creators,
with teachers retaining the power to act, make decisions, and
take a stance throughout the design process. In the present
study, even the most engaged participants functioned as
specification providers rather than critical collaborators.
They directed the AI’s input parameters but did not evaluate
its output quality. The majority of participants tended toward
single-exchange, unidirectional generation followed by
passive acceptance of Al outputs. This pattern closely
resembles what Tran et al. [42] have described as “Linear
Extraction” behavior in their process mining study of GenAl
use among PSTs. The present findings align with the Linear
Extraction profile and suggest that prompt-engineering
instruction alone may be insufficient. PSTs also need
structured opportunities to critically evaluate Al outputs,
revise their prompts, and iteratively refine Al generated
content during authentic lesson-planning tasks.

Despite their limited proficiency, participants generally
viewed Al-assisted lesson planning positively, emphasizing
its potential to enhance efficiency, creativity, instructional
diversity, and individualized learning support. These findings
are consistent with previous research showing that PSTs
recognize Al’s potential for enhancing instructional
efficiency and pedagogical creativity [20, 43]. At the same
time, participants acknowledged the need for teacher
oversight to ensure pedagogical quality and contextual
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appropriateness, while also expressing concerns about the
feasibility of some Al generated suggestions, limited cultural
sensitivity, and the risk of overreliance on Al. Similar
concerns have been reported in previous studies highlighting
both the benefits and limitations of Al-supported lesson
planning [5, 10]. In interviews, participants spoke
thoughtfully about the need to filter Al outputs, adapt them to
specific classroom contexts, and maintain their own
pedagogical judgment. S2, for example, described the
teacher’s role as that of a filter who must evaluate and adjust
Al suggestions. S9 expressed appreciation for how Al could
support differentiated design. Yet when we examined their
chat transcripts, we found virtually no evidence of these
behaviors in practice. No participant asked Madlen to revise
content for pedagogical quality, questioned whether the
activities were developmentally appropriate, or requested
alternatives for comparison. This gap between stated beliefs
and observed behavior has important implications for how
we understand and assess Al literacy. The UNESCO
framework [22] outlines a progression from Acquire to
Deepen to Create, but this sequence does not account for
what our data show. PSTs in this study held the right ideas
about Al use and still failed to act on them. Knowing that Al
outputs should be evaluated is not the same as actually
evaluating them. We use the term “procedural Al literacy” to
name this gap between what PSTs understand and what they
do. Kerr and Kim [44] reported a similar pattern among
pre-service EFL teachers, who interacted with Al in directive,
single-turn ways despite holding thoughtful views about its
pedagogical role. Chua ef al. [45] likewise found that PSTs
recognized challenges such as the need for precise prompting
but did not act on that recognition in practice. From a
practical standpoint, this finding carries significant
consequences for teacher education. If perception-based
measures such as interviews and surveys consistently show
that PSTs understand the importance of critical Al use, but
interaction data reveal that they do not practice it, then
current assessment approaches may systematically
overestimate PSTs’ readiness to work with Al in meaningful
ways. Designing teacher education programs that close this
gap will require not only technical instruction but also
scaffolded, practice-based opportunities for PSTs to develop
iterative prompting, critical evaluation of outputs, and
pedagogical adaptation as enacted skills rather than abstract
principles.

In summary, while Al tools hold considerable potential to
enhance efficiency, creativity, and differentiation in lesson
planning, their educational value ultimately depends on the
quality of human oversight that accompanies their use.
Effective Al integration in teacher education calls for more
than technical proficiency; it requires the sustained
development of critical, ethical, and reflective competencies
that enable PSTs to engage with Al as informed pedagogical
partners rather than passive consumers of generated
content [46].

Despite these contributions, several limitations should be
acknowledged. First, the sample consisted of ten female
preservice teachers enrolled in two teacher education
programs at a single university. This small and homogeneous
sample limits the generalizability of the findings, and the
results should therefore be interpreted as exploratory rather

than confirmatory. The gender homogeneity of the sample
prevents any claims regarding gender-related differences in
Al interaction patterns or perceptions. Future research should
employ larger and more diverse samples across multiple
institutions, programs, and demographic backgrounds to
enhance the representativeness and external validity of the
findings.

Second, the use of a single-item rubric to assess Al
integration levels, while justified by the study’s specific
focus and supported by methodological precedent [29, 30],
represents a limitation in terms of measurement granularity.
Future studies should consider developing multidimensional
rubrics that incorporate dimensions such as interaction depth,
critical evaluation quality, pedagogical adaptation, and
iterative refinement sophistication.

Third, the study was conducted using a single Al-powered
lesson planning tool (Madlen) aligned with the Turkish
national curriculum. This platform- and curriculum-specific
context may have constrained participants’ interaction
behaviors in ways that differ from those observed with
general-purpose Al tools or tools designed for other
curricular frameworks. Cross-platform comparative studies
would help determine the extent to which the observed
patterns are tool-dependent or generalizable across
Al-supported lesson-planning environments.

Fourth, chat transcript data were collected through
participant-submitted screenshots rather than automated
interaction logging. This method, while practical, may have
resulted in incomplete data capture. Future research should
employ automated logging systems to ensure comprehensive
and uninterrupted documentation of human-Al interactions.

Finally, the findings point to a need for longitudinal
research designs that can track the development of PSTs* Al
interaction skills over time, particularly in response to
scaffolded training interventions that combine prompt
engineering with metacognitive reflection strategies.

VII. CONCLUSION

This study investigated preservice teachers’ engagement
with a specialized Al tool (Madlen) for lesson planning by
examining their established planning practices, the nature
and extent of Al-supported use, their actual interaction
patterns with the AI tool, and their perceptions and
reflections on Al-assisted lesson design. Four principal
conclusions emerge.

First, preservice teachers demonstrated structured,
outcomes-oriented planning competencies under traditional
conditions, prioritizing learning outcomes, curriculum
alignment, grade level, and instructional resources. These
results confirm that lesson planning is an inherently complex
process that requires the coordination of multiple
pedagogical, contextual, and cognitive elements, and that
PSTs possess a foundation on which Al-assisted practices
could build.

Second, the predominance of single-turn, product-oriented
interaction patterns and the complete absence of critical
evaluation across all interaction profiles indicate that Al
literacy training focused on prompt engineering is necessary
but insufficient. PSTs require scaffolded opportunities to
practice iterative Al dialogue, critical evaluation of outputs,
and pedagogical adaptation as enacted skills within authentic
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planning tasks, rather than merely as abstract principles
discussed in training sessions.

Third, the documented perception-action gap, in which
PSTs articulated the importance of teacher oversight and
critical evaluation in interviews while demonstrating no such
behaviors in their actual Al interactions, reveals that positive
attitudes and declarative knowledge about appropriate Al use
do not automatically translate into critically reflective
practice. This finding challenges the assumption, implicit in
much of the current literature, that perception-based
measures adequately capture Al literacy.

Fourth, preservice teachers expressed positive perceptions
of Al-assisted lesson planning, highlighting its efficiency,
time-saving capacity, and potential to enhance instructional
design. Nevertheless, they consistently emphasized the
importance of teacher oversight to ensure the pedagogical
quality and contextual appropriateness of Al generated
outputs. Collectively, these results highlight a balanced
perspective in which Al serves as a supportive tool that
boosts creativity and efficiency, but the teacher retains an
indispensable role in ensuring instructional relevance and
integrity.

Future research should employ larger and more diverse
samples across multiple institutions, disciplines, and cultural
contexts, utilizing mixed methods approaches that integrate
qualitative depth with quantitative generalizability.
Comparative studies across various Al platforms would help
elucidate the impact of tool design and interface features on
instructional creativity and pedagogical decision making.
Longitudinal designs are needed to track the development of
PSTs’ Al interaction skills over time, particularly in response
to scaffolded training interventions that combine prompt
engineering with metacognitive reflection strategies.
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