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Abstract. Generative artificial intelligence (GenAI) holds transformative 
potential for education, yet its integration by pre-service mathematics 
teachers in resource-constrained contexts, such as the Philippines, 
remains underexplored. This qualitative study investigates 30 first-year 
pre-service mathematics teachers’ reflections on their use of GenAI tools 
(ChatGPT-4, Gemini 2.5 Flash, and Perplexity AI) for lesson planning. 
Guided by Schön’s (1983) reflective practice framework, it addresses: (1) 
How do pre-service teachers engage in reflection-in-action during GenAI 
use? (2) What insights emerge from reflection-on-action after completing 
AI-assisted lesson plans? Reflexive Thematic Analysis of data from 
individual written reflections, group observation logs, and final drafts of 
lesson plans revealed five themes: streamlining planning and stimulating 
creativity; fostering comparative tool literacy in GenAI integration; 
emphasizing prompt precision and instructional clarity; negotiating AI 

outputs via pedagogical judgment; and developing confidence as novice 
lesson designers. While GenAI enhances efficiency and innovation, 
participants stressed the need for human oversight to ensure curricular 
alignment, accurate and factual information, and ethical practice. 
Findings highlight the need for teacher education programs to 
incorporate training in prompt engineering, critical AI evaluation, and 
ethical reflection, equipping pre-service teachers for responsible GenAI 
use. Additionally, the study advocates for AI policy development to 
guide pre-service teachers in integrating GenAI into evolving educational 
landscapes.  
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1. Introduction  
Effective lesson planning serves as a foundation for quality teaching, enabling 
educators to design meaningful instruction that fosters student learning and 
engagement (Valdez et al., 2024). However, pre-service teachers often face 
significant challenges in developing lesson plans that meet established standards 
(Cevikbas et al., 2024). These challenges are particularly pronounced in resource-
constrained contexts such as the Philippines, where pre-service teachers struggle 
to translate curriculum standards into practical lesson plans while also 
differentiating instruction for multigrade classrooms (Bongala et al., 2020).  
 
The integration of technology with pedagogy further complicates this process, 
especially when contextual knowledge and resources are limited (Cengiz & Kaçar, 
2024). In the Philippine setting, heavy workloads and insufficient 
interdisciplinary materials intensify these difficulties, leading some educators to 
question the practicality of lesson planning in real classroom environments 
(Alrwaished, 2024; Valdez et al., 2024). 
 
Generative artificial intelligence (GenAI) presents promising solutions to these 
challenges. Tools such as ChatGPT (GPT-4), Gemini (2.5 Flash), and Perplexity AI 
can generate lesson plans, learning activities, and assessments tailored to diverse 
learner needs (Gupta, 2024; Kılıç, 2024). Research suggests that these tools have 
the potential to reduce teacher workload while enhancing instructional quality 
(Nugroho et al., 2024; Powell & Courchesne, 2024). However, effective GenAI 
integration requires more than mere technical proficiency. It also demands 
reflective pedagogical practices that allow teachers to critically evaluate and adapt 
AI-generated outputs to their specific instructional contexts (Sari et al., 2021). 
 
Although prior studies have highlighted the efficiency gains of GenAI in 
educational settings (Antonio et al., 2024; Gurl et al., 2024), they have primarily 
focused on Western contexts or single AI tools. Therefore, a significant gap 
remains with regard to understanding how pre-service mathematics teachers in 
resource-constrained settings—such as the Philippines—reflect on their use of 
multiple GenAI tools for lesson planning. Additionally, barriers such as limited 
awareness and accessibility issues further emphasize the need for localized 
research in this area (Ramos et al., 2024). 
 
This study addresses three critical gaps in the existing literature. First, it explores 
reflective practices in GenAI use within a non-Western, resource-constrained 
context. Second, it provides a comparative analysis of the ways in which pre-
service teachers engage with multiple GenAI tools. Third, it examines both the 
ethical and pedagogical considerations that arise when integrating AI into lesson 
planning. Guided by Schön’s (1983) framework of reflection-in-action and 
reflection-on-action, this study investigates the following research questions: 
1. How do pre-service mathematics teachers engage in reflection-in-action when 

using GenAI tools during lesson planning? 
2. What insights emerge through reflection-on-action after completing AI-

assisted lesson plans? 
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By adopting qualitative methodology and Reflexive Thematic Analysis (RTA), 
this research analyzes participants’ reflections on their use of GenAI in lesson 
planning. The findings offer implications for curriculum design, teaching practice, 
and educational policy in resource-constrained educational settings. 
 

2. Literature Review  
2.1 Challenges in Lesson Planning 
Lesson planning is fundamental to effective teaching, ensuring alignment 
between instructional objectives, activities, and assessments (Sehweil, 2022; 
Savage, 2014). In the Philippines, the Department of Education mandates lesson 
planning for all competencies (Pramoolsook & Magday, 2019), yet pre-service 
teachers face persistent challenges. These include translating curriculum 
standards into actionable plans (Pham et al., 2023), administrative burdens, and 
evolving curricular demands, which collectively reduce confidence and raise 
questions about the practicality of lesson planning (Akmal et al., 2022; Valdez et 
al., 2024). 
 
In the Philippine context, challenges are exacerbated by multigrade classrooms, 
in which teachers must differentiate instruction across grade levels (Bongala et al., 
2020). While international studies have emphasized structural and administrative 
barriers (Cevikbas et al., 2024), local research underscores contextual pressures, 
such as limited resources and heavy workloads. As a mathematics educator 
working with pre-service teachers, I have witnessed how lesson planning often 
becomes a procedural task rather than a reflective one. Many preservice teachers 
struggle to translate abstract competencies into meaningful, context-sensitive 
ones—especially when faced with limited instructional materials and time 
constraints.  Therefore, this study extends the discourse by exploring whether AI-
supported lesson planning, coupled with reflective practice, can alleviate these 
burdens—a perspective not yet fully investigated. 
 
2.2 Generative Artificial Intelligence in Education 
Due to its ability to produce human-like content, including text, images, and 
assessments, the recent emergence of generative AI (GenAI) has introduced 
transformative possibilities for lesson design (Gupta, 2024; Siiman, 2024). Tools 
such as ChatGPT (GPT-4), Gemini (2.5 Flash), and Perplexity AI offer distinct 
affordances: ChatGPT excels in text generation; Gemini integrates real-time data 
for accuracy; and Perplexity AI provides transparent sourcing (Jain, 2024; Shukla 
et al., 2024). Studies demonstrate that educators use GenAI to draft lesson plans, 
generate activities, and create assessments aligned with curricular standards 
(Nugroho et al., 2024; Powell & Courchesne, 2024), highlighting its potential to 
reduce preparation time and enhance instructional quality (Ramos et al., 2024). 
 
As a mathematics educator, I perceive GenAI not merely as a technical tool but as 
a collaborative partner in pedagogical design. In mentoring pre-service teachers, 
I have observed how GenAI can scaffold instructional creativity—particularly in 
generating problem-solving tasks, contextualized examples, and differentiated 
assessments. However, its outputs must be critically mediated. Mathematics 
educators must evaluate AI-generated content for conceptual rigor, curricular 
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alignment, and cultural relevance. This reflective engagement is especially vital in 
contexts where learners’ mathematical thinking is shaped by local practices and 
linguistic diversity. Schön’s (1983) reflective practitioner model offers a useful 
lens here, emphasizing the teacher’s role in adapting and recontextualizing AI 
outputs to honor diverse epistemologies and learner needs. 
 
Nevertheless, GenAI integration introduces a range of complexities. Its effective 
use depends on prompt engineering (Knoth et al., 2024; Yanar & Ergene, 2025), 
while inherent risks such as hallucinations, bias, and over-reliance on AI 
necessitate critical oversight (Aljamaan et al., 2024; Kasneci et al., 2023). In contrast 
to earlier digital tools, GenAI’s autonomy in generating content—rather than 
merely delivering information—renders teacher judgment and reflection more 
critical than ever. Yet, to date there remains a dearth of literature addressing the 
ways in which pre-service teachers exercise pedagogical agency in adapting AI 
outputs, particularly in resource-constrained settings. 
 
2.3 Reflective Practice 
Schön’s (1983) framework of reflection-in-action (whereby teachers make real-
time adjustments to lessons as a result of formative assessment) and reflection-on-
action (retrospective insights to inform future lesson planning) remains 
foundational in teacher development. Research links reflective engagement to 
adaptability, resilience, and the formation of professional identity (Asfeld & 
Stonehouse, 2021; Ayoobiyan & Rashidi, 2021; Diseth, 2025; Neokleous & Krulatz, 
2020). These reflective capacities are especially vital in dynamic classroom 
environments, where teachers must respond to learner feedback, curricular shifts, 
and contextual constraints.  
 
In mathematics education, such reflection enables teachers to make informed 
decisions about task design, questioning strategies, and representational 
choices—often in the moment—based on students’ conceptual responses and 
engagement. Over time, this cultivates a habit of pedagogical reasoning that 
strengthens lesson coherence and responsiveness to learner needs. In the 
Philippines, reflective practices such as reflective writing and experiential 
learning have shown promise in fostering professional growth (Fuego & de Leon, 
2025). However, teachers often lack structured support to sustain reflective 
approaches effectively (Lefebvre et al., 2023). 
 
When applied to GenAI, reflection takes on new urgency. Reflection-in-action 
enables teachers to adapt AI outputs to classroom realities in real time, while 
reflection-on-action allows them to analyze why certain AI-generated suggestions 
were retained, modified, or rejected. This dual lens provides a nuanced 
understanding of how pre-service teachers navigate GenAI as both a support and 
a challenge, which is a dimension that has remained largely unexplored in prior 
studies. Although reflection has been studied in relation to traditional lesson 
planning (Asfeld & Stonehouse, 2021), its application to GenAI-assisted planning 
remains underexplored, particularly in non-Western, resource-constrained 
contexts. 
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3. Methodology  
3.1 Research Design 
This study employed a qualitative design situated in the interpretivist paradigm, 
aiming to capture the reflections of pre-service mathematics teachers while using 
GenAI tools in lesson planning. Reflexive Thematic Analysis (RTA) was selected 
for its suitability in examining rich, subjective accounts while recognizing the 
researcher’s interpretive role (Braun & Clarke, 2023). Furthermore, RTA allowed 
for a nuanced exploration of Schön’s (1983) reflective practice framework—
specifically, reflection-in-action (real-time reflective thinking during tasks) and 
reflection-on-action (retrospective insights post-task)—as manifested in 
participants’ cognitive and affective processes. My dual role as researcher and 
mathematics teacher-educator required continuous reflexivity to ensure balanced 
interpretation and transparency in theme development. 
 
3.2 Participants 
The study was conducted in ED 206: Building and Enhancing New Literacies 
Across the Curriculum during the second semester of the 2024–2025 academic 
year at a state university in Iloilo City, Western Visayas, Philippines. Of 31 
enrolled first-year pre-service mathematics teachers, 30 consented to participate 
(9 males, 21 females), while one opted out without penalty. The gender 
distribution (70% female, 30% male) reflects the documented gender imbalance in 
Philippine teacher education, whereby women typically constitute the majority 
(World Bank Group, 2022). This sample size is sufficient for qualitative RTA, in 
which the goal is thematic depth and transferability rather than statistical 
generalization (Braun & Clarke, 2023). 
 
Participants were aged 19–22 years, representing novice teacher candidates with 
varied digital technology exposure but no prior training in structured lesson 
planning or prompt engineering. Their inclusion was purposeful, as they were 
uniquely positioned to provide insights into reflection-in-action and reflection-
on-action when using GenAI tools in lesson planning. Participation was 
voluntary, with informed consent being secured prior to data collection. 
Confidentiality and academic standing protections were assured. 
 
3.3 Data Collection 
The study was conducted during a two-week digital literacy module of the ED 
206 course, for which lesson planning using GenAI tools was one of the required 
tasks. The duration aligned with the course’s scheduled block, ensuring 
participants completed a full planning-reflection cycle. To provide a clear 
overview of the process, the data collection process was structured in six distinct 
phases, progressing from orientation to final reflection and submission of the 
finalized lesson plans. Table 1 illustrates this procedure, highlighting the 
participants’ use of GenAI tools in lesson planning. 
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Table 1: Phases of Data Collection 

Phase Day Task/Activity 

1st 1 

Orientation: Participants were introduced to ChatGPT (GPT-4, 
Gemini (2.5 Flash) and Perplexity AI for lesson planning and were 
warned about potential hallucinations requiring the verification of 
outputs. 
 

2nd 2-3 

Initial Generation: Groups selected a Grade 7 mathematics 
competency from the MATATAG Curriculum (Department of 
Education, 2021) and structured lessons using the 5As framework—
Activity, Analysis, Abstraction, Application, and Assessment. 
Groups independently formulated prompts for three GenAI tools, 
with outputs serving as starting points for critical evaluation. 
 

3rd 4-7 
Evaluation: Groups reviewed GenAI outputs for accuracy, objective 
alignment, age appropriateness, and engagement. 
 

4th 8-10 

Adaptation: Participants refined lesson plans by editing content, 
restructuring activities for student context, and adding tasks to 
target objectives, emphasizing contextualization and curricular 
alignment. 
 

5th 11-12 

Documentation: Groups maintained observation logs and engaged 
in peer discussions, recording challenges, revisions, and 
comparative tool insights. 
 

6th  13-14 

Submission: Participants submitted written reflections responding 
to: "What are your reflections on using these three GenAI tools to generate 
lesson plans?" These provided rich qualitative data on personal 
experiences and evaluative thinking. 
 

 
3.4 Data Analysis 

Data analysis employed Braun and Clarke's (2023) six-phase Reflexive Thematic 
Analysis (RTA), which is well-suited to the interpretivist paradigm and the 
exploration of pre-service mathematics teachers' reflective experiences with 
GenAI tools. Analysis began with familiarization through repeated readings of 
individual reflections, group observation logs, and final drafts of lesson plans in 
order to identify emergent patterns related to GenAI interactions and reflective 
processes.  
 
Initial inductive coding was conducted manually using Microsoft Excel, ensuring 
codes remained grounded in participants' authentic experiences without 
imposing predetermined frameworks. Next, codes were organized into 
conceptual clusters, drawing on Schön's (1983) constructs of reflection-in-action 
(real-time reflective thinking during tasks) and reflection-on-action (retrospective 
insights post-task). Through iterative refinement, themes were developed, 
merged, or redefined to capture both dynamic adjustments during lesson 
planning and post-task insights. 
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To enhance trustworthiness, a reflexive journal was used to document analytic 
decisions and researcher positionality. Peer debriefing with an experienced 
qualitative researcher provided critical feedback, challenging assumptions and 
strengthening theme development. Discrepant data and negative cases were 
actively sought to ensure balanced representation and mitigate bias. Finally, the 
resulting thematic structure was synthesized into a cohesive narrative, with 
verbatim quotations substantiating each theme and grounding interpretations in 
authentic data. 
 
3.5 Ethical Considerations 
The study adhered to institutional ethical guidelines for classroom research. 
Written informed consent was obtained from participants, who were informed 
about the study's purpose, voluntary nature, and data types collected, as well as 
their rights to withdraw without penalty. Personal identifiers were replaced with 
codes, and data were securely stored on password-protected devices that were 
accessible only to the researcher. 
 
Given the dual role of researcher and course facilitator, measures were taken to 
minimize coercion risks. Participants were assured that participation decisions 
would not impact academic grades or faculty relations, and ongoing reflexivity 
addressed potential power imbalances. All published quotations were 
anonymized to protect identities, and data retention complied with institutional 
policies, including secure deletion after the prescribed period. Such protocols 
upheld participant dignity, autonomy, and privacy, ensuring the study's ethical 
integrity and trustworthiness. 
 

4. Results and Findings  
This section addresses the two research questions guiding the study by presenting 
the five themes that derived from the Reflexive Thematic Analysis of 30 first-year 
pre-service mathematics teachers' individual reflections and group observation 
logs. Table 2 shows the summary of themes, codes, and sample quotes from 
participants’ reflection-in-action and reflection-on-action. 
 

Table 2: Summary of themes, codes, and sample quotes of reflection-in-action and 
reflection-on-action 

Theme Codes Reflection-in-Action 
Sample Quotes 

Reflection-on-Action 
Sample Quotes 

Streamlining 
Planning and 
Stimulating 
Creativity 

faster creation, 
lesson structure, 
creative 
suggestions, idea 
generation, 
helpful output 

Using AI made the work 
easier and faster in 
terms of creating a 
lesson plan. – 
Participant 1 
 
 

AI tools were made for 
convenience. Generating 
lesson plans has become 
easier. – Participant 5 
 
 
 

Fostering 
Comparative 
Tool Literacy 
in GenAI 
Integration 

tool comparison, 
output 
differences, 
strengths and 
weaknesses,  

ChatGPT stood out due 
to very imaginative 
warm-ups. Gemini 
provided amazing visual 
presentations and 
interactive exercises. 

Each AI had its own 
strengths and weaknesses. 
– Participant 26 
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preferences, AI 
roles 

Perplexity AI was able 
to provide quite reliable 
facts.  
- Group 2 
 

 

Emphasizing 
Prompt 
Precision and 
Instructional 
Clarity 

prompt trial-
and-error, 
clarity, grammar 
sensitivity,  
instruction 
quality 

All I need to do is create 
a prompt, making sure 
that it is complete and 
detailed so that the AI 
tools can generate the 
content I want. – 
Participant 5 

There were times we 
repeated the prompts to 
these AI tools because our 
desired results were not 
clearly stated. For me, 
this is one of the 
weaknesses—it is 
dependent on the prompts 
that you provide. – 
Participant 21 
 

Negotiating 
AI Outputs 
through 
Pedagogical 
Judgment 
 

editing output, 
revising for 
accuracy, 
contextual 
adaptation, 
content 
checking, 
instructional 
judgment 
 

I only used those AI-
generated suggestions as 
the basis for my work, 
and I did not completely 
follow their content; I 
only incorporated a few 
ideas that caught my 
attention and that 
would be helpful for the 
students. – Participant 
5 
 

There are some gaps – 
ChatGPT and Gemini AI 
don’t focus much on 
creative, real-world 
application, while 
Perplexity AI lacks 
structured exercises. – 
Group 3 
  

Developing 
Confidence 
and Identity 
as Novice 
Lesson 
Designers 
 

confidence 
boost, 
reduced fear, 
guided 
independence, 
instructional 
empowerment, 
first-time 
planning  

AI taught me not to be 
scared of lesson 
planning anymore, but I 
still detected the space 
for human foresight to 
reshape the material. – 
Participant 18 
 
 

… All three of them 
allotted 10 minutes for 
the assessment… which 
shows the capability of 
these three to serve as 
guides for teachers in 
planning and conducting 
classes. - Group 4  
 

 
4.1 How do pre-service mathematics teachers engage in reflection-in-action  
when using GenAI tools during lesson planning?  
4.1.1 Theme 1: Streamlining planning and stimulating creativity 
Participants described the ways in which GenAI tools supported their lesson 
planning by reducing cognitive load and offering structured, engaging content. 
This efficiency enabled participants to allocate time to other pedagogical tasks, 
including developing classroom management skills, designing instructional 
materials, and preparing student assessments. Participant 1 observed: 

"Using AI made the work easier and faster in terms of creating a lesson 
plan."  

 
This sentiment was echoed by Participant 21, who explained:  

"There were some parts of the lesson plan where we followed the 
suggestions of the AI tools because we felt they would really help make 
our lesson plan better and more structured." 
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Group 1 provided a specific example: 
"Gemini's Problem-Solving Challenge is the best because it offers a 
variety of word problems with increasing difficulty." 

 
These reflections demonstrate that participants engaged in real-time pedagogical 
decision-making to selectively incorporate GenAI-generated suggestions that 
aligned with their instructional objectives.  
 
4.1.2 Theme 2: Fostering comparative tool literacy in GenAI integration 
Participants developed critical discernment by engaging with multiple GenAI 
platforms: ChatGPT, Gemini, and Perplexity AI. This comparative process 
enabled participants to identify each tool's unique affordances and limitations, 
thereby shaping their instructional decisions in context-specific ways. Participant 
1 articulated this observation:  

"Each tool had its strengths, such as ChatGPT providing structured 
responses, Gemini offering engaging activities, and Perplexity AI 
delivering in-depth explanations." 

 
Participant 9 elaborated on the advantage of comparison:  

"I liked how I could quickly compare options and refine them to create a 
lesson plan that's both effective and engaging." 

 
Group 2 identified tool-specific strengths: 

"ChatGPT stood out due to very imaginative warm-ups. Gemini provided 
amazing visual presentations and interactive exercises. Perplexity AI was 
able to provide quite reliable facts." 

 
Group 4 selected an activity that they thought students would most benefit from: 

“ChatGPT’s activity gives a good warm-up activity and makes the 
student engage [in] and explore the lesson while also assessing their 
knowledge and ideas regarding the topic. It is a perfect activity to 
introduce the lesson to the students.” 

 
These reflections demonstrate the immediate, situated judgments participants 
made with regard to which tool best supported their lesson design goals and their 
students’ needs. The act of comparing GenAI outputs in real time and selecting 
tools based on their alignment with learning objectives and with the students’ 
needs demonstrates active pedagogical reasoning aimed at optimizing student 
learning experiences. 
 
4.1.3 Theme 3: Emphasizing prompt precision and instructional clarity 
Participants recognized that developing prompt engineering skills was essential 
to leveraging these tools' potential for supporting teaching-related workflows. 
Participant 5 explained:  

"All I need to do is create a prompt, making sure that it is complete and 
detailed so that the AI tools can generate the content I want." 
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However, Participant 15 acknowledged the challenge inherent in this process: 
"I only experience difficulties in constructing the right prompt or 
command for the AI to provide me with specific and correct answers." 

 
Group 2 identified tool-specific prompting requirements: 

"ChatGPT needs good directing to maximize effectiveness; however, it 
sometimes provides too-long answers." 

 
Collectively, these reflections revealed participants' real-time adjustments to 
prompt formulation as they sought to improve the relevance of the outputs. 
Through trial-and-error experimentation with different prompt formulations and 
frameworks, participants developed critical judgment regarding which prompt 
characteristics—appropriateness, completeness, clarity, and directness—yielded 
the most suitable outputs for their lesson planning goals. 
 
4.1.4 Theme 4: Negotiating AI outputs through pedagogical judgment 
Participants described critically engaging with GenAI-generated content by 
selecting, modifying, and aligning outputs with curriculum standards and 
students’ needs. Rather than accepting GenAI suggestions uncritically, they 
exercised pedagogical judgment to ensure instructional relevance and coherence. 
Participant 5 articulated this selective approach:  

"I only used those AI-generated suggestions as the basis for my work, and 
I did not completely follow their content; I only incorporated a few ideas 
that caught my attention and that would be helpful for the students." 

 
Participant 3 emphasized the necessity of human-driven adaptation:  

"AI-generated lesson plans needed to be modified to better correspond 
with curriculum standards and specific learning objectives." 

 
Group 6 made sure that they screened and filtered the generated output: 

"In our case, we don’t just copy what is generated; we’ve gone through a 
series of research just to validate the data provided by the AI tools.” 

  
Group 4 identified which of the GenAI outputs were suitable for the students:  

“ChatGPT is more on the discussion side, and students might get bored 
because of a lack of participation, and Perplexity AI is focused on 
interactive learning; students might not learn with all the chaos, while in 
the case of Gemini, it combines both ideas, balancing both presentation 
and discussion.” 

 
These reflections illustrate the ways in which participants made situated decisions 
regarding whether to adapt GenAI outputs to their specific instructional contexts. 
Rather than uncritically adopting AI-generated content, participants actively 
customized lesson plans to address the needs of their target students and ensure 
alignment with instructional objectives. Furthermore, they also made deliberate 
efforts to validate these outputs, carefully assessing their credibility and 
pedagogical soundness. 
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Indeed, participants’ engagement involved a thoughtful evaluation of clarity, 
practicality, and curricular alignment throughout the lesson design process. This 
demonstrated their pedagogical agency in reconciling AI-generated suggestions 
with the realities of classroom practice, shaped by their awareness of potential 
GenAI hallucinations and reliability concerns. For further illustration, Table 3 
presents the ways in which participants modified their work instead of fully 
adopting GenAI outputs. 
 

Table 3: Examples of AI output adaptation by the participants 

AI tool 
used 

Original 
Output 

Participant 
Modification 

Key 
Modifications 

Chat 
GPT 

ACTIVITY 
"What Belongs?" 
Strategy: Class Discussion 
& 
Brainstorming 
 
1. Show students 
different groups of 
objects (e.g. colors of 
the rainbow, types of 
transportation, random 
letters, numbers). 
 
2. Ask: 
o What do you 
notice about 
these groups? 
o Can you describe a rule 
that defines 
each group? 
o Are there items 
that do not belong in any 
group? 
 
 

ACTIVITY 
Take a look at these objects. 
What can you say about the 
objects?  
 
Which of the following does 
not belong to the group?  
 
Can you describe a rule that 
defines each group? 
 
 

 

 
The 
participants 
made the 
activity more 
engaging by 
using colorful 
pictures and 
asking 
questions 
directly 
addressed to 
students.  
 
Examples of 
items that 
students can 
relate to are 
selected.   
 

Gemini  

 
ABSTRACTION:  
Title: "Rules of the Sets" 
Procedure: 
1. Summarize the key 

concepts: 

• Definition of a set and a 
Venn diagram. 

• Representation of set 
operations (union, 
intersection, difference) in 
Venn diagrams. 
 
 
 

 
ABSTRACTION:  
Discussion Questions: 

• What is a set? What are its 
elements? 

• How can we visually 
represent relationships 
between sets? 

 
Guided Practice: 
Present a simple example: 
Set A = 1, 2, 3 
 
Set B = 3, 5, 7 

 
 

The 
participants 
ask questions 
addressed to 
their target 
students.  
 
An example 
was 
purposefully 
selected so 
that students 
could easily 
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Use a two-circle Venn 
diagram to show overlap (3). 

 
 
 
 

understand 
the Venn 
Diagram. 

Perplexity 
AI 

 
 
APPLICATION  
(Practice Skills) 
 

• Distribute activity sheets 
with exercises such as: 
Represent sets using both 
roster and rule methods. 

 
 
APPLICATION  
 
I. Write the following in the 

roster method. 
a. Set A contains odd 

numbers less than 10.  
b. Set B contains the 

first five planets of the 
solar system. 
 

II. Write the following in set 
builder notation. 
a. C = {2, 4, 6, 8, …} 
b. D = {a, e, i, o, u} 

 

 
 
 
The 
participants 
made the 
application 
more 
complete and 
specific.  
 
 

 
4.1.5 Theme 5: Developing confidence and identity as novice lesson designers 
Participants described how engaging with GenAI tools helped them to overcome 
their initial anxieties about lesson planning and cultivate their self-perception as 
capable instructional designers. The structured outputs and diverse pedagogical 
suggestions provided by ChatGPT, Gemini, and Perplexity AI contained both 
scaffolding and creative inspiration. Participant 21 observed: 

"Using AI tools such as ChatGPT, Gemini, and Perplexity AI really 
helped us create a well-structured and effective lesson plan." 

 
Participant 18 articulated a transformative shift in perspective: 

"AI taught me not to be scared of lesson planning anymore, but I still 
detected the space for human foresight to reshape the material." 

 
Group 5 demonstrated emerging pedagogical reasoning in their tool selection:  

"We chose Gemini because it allows students to apply their knowledge 
and understanding about real numbers and encourages students to 
develop their analytical skills." 

 
Together, these reflections captured participants' growing confidence as they 
actively engaged with AI-generated content. Participants began 
reconceptualizing lesson planning not as an overwhelming task but as a 
manageable creative process, supported by both technological tools and their own 
developing professional judgment. 
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4.2 What insights emerge through reflection-on-action after completing AI- 
assisted lesson plans? 
4.2.1 Theme 1: Streamlining planning and stimulating creativity 
After completing their lesson plans, participants reflected on the ways in which 
GenAI had transformed their planning processes. Participants recognized 
retrospectively how GenAI tools had transformed their planning approaches and 
revealed new instructional possibilities. Participant 5 reflected on this 
transformation:  

"AI tools were made for convenience. Generating lesson plans has become 
easier." 

 
Participant 23 noted the pedagogical value of this experience:  

"It gave me innovative ideas that can be valuable for future use as a pre-
service teacher." 

 
Group 2 elaborated on the quality of AI-generated suggestions:  

"These AI platforms provided great suggestions that could truly be 
incorporated into our lesson plan. The suggested activities were not only 
enjoyable and entertaining but also educational." 

 
Participants across groups consistently identified efficiency gains and creative 
stimulation as being the dual benefits of GenAI integration in lesson planning. 
Additionally, they reconceptualized GenAI tools not merely as a time-saving 
instrument but as a collaborative partner in their evolving pedagogical practice. 
 
4.2.2 Theme 2: Fostering comparative tool literacy in GenAI integration 
Participants engaged in reflection-on-action by revisiting their experiences to 
consolidate their understanding and articulate broader insights relating to 
strategic GenAI integration. Participant 24 synthesized these distinctions:  

"I just realized that Perplexity AI is useful for research and material 
enrichment, Gemini provides quick, well-structured plans, and ChatGPT 
is perfect for flexible and creative lesson planning." 

 
Participant 26 concisely captured this awareness:  

"Each AI had its own strengths and weaknesses." 
 
Group 3 recognized the potential for complementary tool use:  

"ChatGPT and Gemini focus on tangible objects but could include more 
abstract discussions but lack hands-on classification activities. If 
combined, these strategies would create a well-rounded experience." 

 
Group 4 identified the best way to use each of these tools:  

"Starting with real-life scenarios, ChatGPT would help students connect 
math to their daily lives, followed by number line exploration. Gemini 
provides a clear visual representation of integer operations, and 
concluding with the sorting challenge, Perplexity AI would reinforce the 
concepts through peer collaboration and critical thinking.” 
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In summary, the participants realized that GenAI tools are not interchangeable 
tools but rather complementary resources, each of which offers distinct 
pedagogical affordances that can benefit their lesson planning and instructional 
design. Understanding this is very important so that pre-service teachers can 
easily identify the tools needed for a specific task. This emerging tool literacy 
represents a critical competency for technology-enhanced teaching in 
contemporary educational contexts. 
 
4.2.3 Theme 3: Emphasizing prompt precision and instructional clarity 
Participants recognized both the iterative nature of prompt refinement and the 
necessity of critically evaluating AI-generated content for pedagogical coherence 
and clarity. Participant 14 described this iterative approach:  

"We had to generate [it] multiple times and get the best data each could 
offer." 

 
Participant 21 articulated the dependency relationship between input and output 
quality:  

"There were times we repeated the prompts to these AI tools because our 
desired results were not clearly stated. For me, this is one of the 
weaknesses—it is dependent on the prompts that you provide." 

 
Group 4 emphasized the importance of critical review:  

"We realized we must always check the AI's output to ensure clarity for 
students’ understanding of the topic." 

 
Through reflection-on-action, participants consistently identified prompt 
precision as both an essential competency and an ongoing challenge in effective 
GenAI utilization. Effective outcomes were critically dependent on their 
developing proficiency in prompt formulation and refinement—a skill set that is 
increasingly recognized as being foundational to productive human-AI 
interaction in educational contexts. 
 
4.2.4 Theme 4: Negotiating AI outputs through pedagogical judgment 
After completing their lesson plans, participants reflected on the strengths and 
limitations they had identified in AI-generated content. Participant 11 described 
this comparative analytical process: 

"When comparing lesson plans, I can see the strengths and weaknesses of 
different AI tools, which encourages me to think critically and analyze 
which ideas align best and have the most impact on our lesson plans." 

 
Participant 15 highlighted the importance of critical review for inclusive practice: 

"AI tools can suggest fun activities, quizzes, and ways to teach students 
with different needs. However, it is important to check and edit the AI's 
work to make sure it is correct and fits the lesson goals." 

 
Group 6 realized that AI can generate inaccurate information: 

“We stumbled upon the inaccurate data that had been generated by the 
AI, which led us to realize that AI can also provide incorrect, incomplete, 
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or misleading data, especially when we used it to generate a lesson plan 
that served as the basis for our own.” 

 
Group 3 identified specific pedagogical gaps requiring human intervention: 

"There are some gaps—ChatGPT and Gemini AI don't focus much on 
creative, real-world application, while Perplexity AI lacks structured 
exercises." 

 
Participants consistently positioned themselves as active evaluators rather than 
passive recipients of AI-generated content. Retrospectively, they realized that 
they needed to fact-check every piece of content generated by the GenAI tools. 
Moreover, the participants also attempted to analyze the strengths and limitations 
of various GenAI tools, considering how to enhance inclusivity, accuracy, and 
real-world relevance in their lesson plans. 
 
4.2.5 Theme 5: Developing confidence and identity as novice lesson designers 
Participants retrospectively recognized the ways in which GenAI tools had 
expanded their pedagogical perspectives and facilitated their internalization of 
core instructional design principles. Participant 18 reflected on this 
developmental trajectory:  

"As a first year, using AI tools for lesson planning has opened my eyes. 
In doing so, it provided me [with] a glimpse of the structure of lesson 
plans and highlighted the things I must include." 

 
Participant 27 articulated their broadened pedagogical awareness: 

"It showed me how different teaching ideologies using each of these tools 
can open my eyes to unique ways of designing lessons." 

 
Group 6 recognized the creativity of different AI tools, which increased the 
participants’ confidence in creating lesson plans: 

“AI can also be a source of creative inspiration by suggesting innovative 
teaching styles and new ways to present the lessons. Innovation, or 
bringing a new teaching style into a classroom, will make the students 
interested, and that will give us confidence in planning our lessons.” 

 
Group 4 recognized the consistency and pedagogical validity of AI-generated 
structures: 

"… all three of them allotted 10 minutes for the assessment… which 
shows the capability of these three to serve as guides for teachers in 
planning and conducting classes." 

 
Participants consistently identified GenAI as being instrumental in developing 
their confidence and professional identity as lesson designers. Thus, through this 
reflective process, pre-service teachers are able to plan their lessons without fear. 
They can be guided by the various innovations suggested by these tools. With 
GenAI by their side, they have a collaborator, a co-brainstormer, an assistant, and 
a guide, all of which are ready to generate ideas for the various activities needed 
in a lesson plan.  
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5. Discussion 
This study explored the ways in which pre-service mathematics teachers engage 
in reflective practices during and after the use of GenAI tools for lesson planning. 
Framed by Schön’s (1983) concepts of reflection-in-action and reflection-on-action, 
the findings reveal complex, iterative reflective processes that shape the pre-
service mathematics teachers’ interaction with GenAI tools as well as their 
professional development. 
 
5.1 Reflection-in-Action: Adaptive Engagement with GenAI 
With regard to the ways in which pre-service mathematics teachers engage in 
reflection-in-action, the findings demonstrate that participants actively position 
themselves as thoughtful practitioners, addressing the potential benefits and 
challenges of using GenAI tools during lesson design. The dual theme of 
streamlining planning and stimulating creativity affirms GenAI’s facilitation of 
efficiency and innovation, echoing recent studies that highlight AI’s capacity to 
alleviate cognitive load and foster instructional creativity (Gurl et al., 2025; Yanar 
& Ergene, 2025; Almuqayteeb, 2025).  
 
Through their careful yet immediate selection of AI-generated ideas, participants 
demonstrated Schön’s notion of “thinking on your feet,” actively responding to 
and making informed choices in response to GenAI suggestions. Participants 
found that they were able to save a lot of time in creating their lesson plans, 
leaving them additional time for more important pedagogical activities inside the 
classroom, such as teaching students.  
 
Furthermore, the emergence of comparative tool literacy highlights the 
development of adaptive expertise among pre-service teachers, which is an 
essential factor for successful AI integration (Knoth et al., 2024; Celik, 2023). As 
participants engaged in continual assessment and adjustment of the outputs from 
ChatGPT, Gemini, and Perplexity AI, their experiences emphasize that AI literacy 
must include not only operational proficiency but also strategic decision-making 
and the intentional application of tools (Cain, 2024). Such flexible tool fluency 
equips teachers to better address diverse pedagogical demands and enhances the 
quality of lesson planning. By applying their increasing knowledge of the 
strengths and weaknesses of each tool, they will be able to select the best tools to 
help them in each specific task.  
 
The reflective focus on prompt precision and instructional clarity reveals a crucial 
skill that is foundational to effective AI utilization. Through deliberate prompt 
engineering and continuous iterative refinement, participants demonstrated 
metacognitive monitoring that is essential for steering large language model 
outputs toward pedagogical relevance (Tassoti, 2024; Santos & Villanueva, 2023). 
Honing this skill will make them more efficient as pre-service teachers, enabling 
them to use GenAI tools to their full potential by selectively applying various 
prompt engineering techniques. This underscores the urgent need to integrate 
prompt engineering training in teacher education programs in order to ensure 
that pre-service teachers are adept in AI-enhanced instructional design (Knoth et 
al., 2024). 
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Equally importantly, the theme of negotiating AI outputs through pedagogical 
judgment marks participants’ assertion of professional agency, aligning with 
Schön’s reflections on the artistry of teaching (Schön, 1983). Teachers’ critical 
selection and adaptation of AI content ensure alignment with curriculum 
standards and learner variability, reinforcing teachers’ role as ethical gatekeepers 
amidst technological mediation (Makarenko et al., 2024; Kasneci et al., 2023). 
 
Lastly, developing confidence and professional identity as novice lesson 
designers highlights GenAI’s scaffolding role. Participants’ reports of reduced 
anxiety and emergent instructional self-efficacy resonate with the literature 
linking scaffolded technological engagement to identity formation (Muncey, 2024; 
Liu & Trent, 2023; Alrwaished, 2024). Collectively, these findings advance the 
current understanding of AI’s potential to transform not only task facilitation but 
also teachers’ professional growth. 
 
5.2 Reflection-on-Action: Deeper Insight and Strategic Professional Growth 
In terms of their insights from reflection-on-action, participants exhibit deeper, 
more integrative pedagogical understanding after completing the lesson plan 
with GenAI. Participants valued GenAI’s role in enhancing planning efficiency 
and sparking creative ideas, supporting prior claims of AI acting as a catalyst for 
sustainable pedagogical innovation (Antonio et al., 2024; Almuqayteeb, 2025; 
ElSayary, 2024). In addition to this, participants’ reflections also reveal the 
maturation of comparative tool literacy into strategic decision-making with 
regard to AI integration. This aligns with growing calls for professional judgment 
to be applied in AI use, ensuring that teachers purposefully combine tool 
affordances to optimize learning experiences (Kalenda et al., 2024; Jain, 2024). 
 
Furthermore, reflection-on-action reveals a deeper appreciation for prompt 
precision as a foundational competency. Participants clearly came to understand 
that effective AI-mediated teaching demands iterative prompt design paired with 
critical evaluation, echoing frameworks that emphasize prompt engineering as 
essential AI literacy for educators (Cui & Zhang, 2025; Santos & Villanueva, 2023). 
Critically, reflection-on-action highlighted the ethical and curricular evaluation of 
AI content, with participants recognizing the teacher’s continuing responsibility 
to oversee and refine AI outputs for inclusivity and accuracy. This insight 
responds to emerging concerns regarding AI’s limitations and the risk of content 
hallucination and underscoring the necessity of teacher agency (Cui & Zhang, 
2025; Kasneci et al., 2023). 
 
Finally, participants’ broader pedagogical perspectives and identity growth attest 
to GenAI’s potential to reshape teacher development pathways. Taken together, 
their reflections affirm that AI tools serve as scaffolding for their development as 
reflective professionals, expanding the conceptualization of teacher identity in 
technologically enriched landscapes (Lefebvre et al., 2023). 
 

6. Conclusion 
This study explored the ways in which pre-service mathematics teachers engaged 
in reflective practice when using GenAI tools for lesson planning, guided by 
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Schön's (1983) framework. Five themes emerged, as follows: streamlining 
planning and stimulating creativity; fostering comparative tool literacy in GenAI 
integration; emphasizing prompt precision and instructional clarity; negotiating 
AI outputs through pedagogical judgment; and developing confidence as novice 
lesson designers. During reflection-in-action, participants made situated 
decisions relating to the adoption or modification of AI suggestions based on 
instructional alignment and students’ needs.  
 
Through reflection-on-action, they gained a deeper understanding of tool 
affordances, identified pedagogical gaps requiring human oversight, and 
developed their own professional identities as critical technology users. 
Participants positioned GenAI as a collaborative partner, a talented assistant, and 
a co-brainstormer with an endless supply of ideas, nevertheless requiring their 
active mediation rather than providing autonomous solutions; appropriate 
pedagogical judgment needed to be exercised to ensure curricular alignment, 
accuracy, and ethical practice. 
 
These findings have critical implications for teacher education programs, 
especially in resource-constrained contexts like the Philippines. Effective GenAI 
integration requires not just access but structured training in prompt engineering, 
critical AI evaluation, and ethical reflection. Institutions are encouraged to craft 
AI policies to guide responsible use, offer multi-tool comparison experiences to 
build strategic literacy, and explicitly teach fact-checking and bias detection as 
core competencies. Scaffolding AI-supported planning that gradually fades 
toward autonomy can foster pedagogical agency.  
 
While GenAI tools help address lesson planning challenges, they amplify—rather 
than replace—the need for reflective judgment. As GenAI capabilities advance, 
curriculum frameworks should promote ethical reasoning, contextual adaptation, 
and informed professional judgment. This study demonstrates that pre-service 
teachers in developing contexts can develop sophisticated GenAI literacy through 
structured engagement, challenging deficit narratives and reaffirming that the 
irreplaceable human dimensions of teaching remain central to equitable and 
effective education. 
 

7. Limitations  
Despite its unique contributions to the literature, this study has several 
limitations. First, the sample was limited to 30 first-year pre-service teachers from 
a single state university in Iloilo City, Western Visayas, Philippines, which 
constrains transferability to broader institutional or cultural contexts. Data 
collection was conducted over a short period of only two weeks, capturing initial 
rather than sustained engagement with GenAI tools. Reliance on self-reported 
reflections and logs may involve biases such as social desirability and selective 
recall, while the absence of observational or interview data restricts depth.  
 
Additionally, the researcher’s dual role as facilitator and investigator may have 
subtly shaped responses and interpretations. Finally, the focus on three specific 
GenAI tools—ChatGPT (GPT-4), Gemini (2.5 Flash), and Perplexity AI—limits the 
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generalizability of the findings to other platforms. Future studies could therefore 
benefit by adopting longitudinal, mixed-methods approaches with more diverse 
samples, integrating observations and interviews, and testing different AI tools 
across a range of pedagogical settings, particularly in resource-constrained 
contexts. 
 

8. AI Tool Disclosure 
During manuscript preparation, Perplexity AI was utilized to assist with 
manuscript structuring, clarity enhancement, organization improvement, and 
language refinement. All AI-generated content and suggestions were reviewed 
and edited by the author to ensure accuracy, originality, and appropriate 
scholarly attribution. The author retains full responsibility for the integrity and 
final content of this work.  
 

9. References   
Akmal, S., Fitriah, F., & Fadhilah, I. (2022). The challenges and strategies of Islamic school 

mentor teachers in implementing ELT lesson plans. Studies in English Language and 
Education, 9(3), 926–947. https://doi.org/10.24815/siele.v9i3.23063 

Aljamaan, F., Temsah, M. H., Altamimi, I., Al-Eyadhy, A., Jamal, A., Alhasan, K., 
Mesallam, T. A., Farahat, M., & Malki, K. H. (2024). Reference hallucination score 
for medical artificial intelligence chatbots: Development and usability study. JMIR 
Medical Informatics, 12, e54345. https://doi.org/10.2196/54345 

Almuqayteeb, T. A. (2025). The effectiveness of using GenAI tools for developing digital 
learning resources: Evidence from educators’ perceptions. International Journal of 
Learning, Teaching and Educational Research, 24(4), 18–35. 
https://doi.org/10.26803/ijlter.24.4.2 

Alrwaished, N. (2024). Mathematics pre-service teachers’ preparation program for 
designing STEM based lesson plan: Enhanced skills and challenges. Cogent 
Education, 11(1), 2320467. https://doi.org/10.1080/2331186X.2024.2320467 

Antonio, M. S. M., Sánchez, C. A., & Oscar, M. R. (2024). AI-Driven innovations in higher 
education: Improving lesson planning and teaching quality at UABC. In 2024 IEEE 
42nd Central America and Panama Convention (CONCAPAN XLII) (pp. 1-6). IEEE. 
https://doi.org/10.1109/CONCAPAN63470.2024.10933906 

Asfeldt, M., & Stonehouse, P. (2021). On becoming a reflective practitioner. In G. Thomas, 
J. Dyment, & H. Prince (Eds.), Outdoor environmental education in higher education. 
International explorations in outdoor and environmental education (Vol. 9, pp. 337-348). 
Springer, Cham. https://doi.org/10.1007/978-3-030-75980-3_28 

Ayoobiyan, H., & Rashidi, N. (2021). Can reflective teaching promote resilience among 
Iranian EFL teachers? A mixed-method design. Reflective Practice, 22(3), 293–305. 
https://doi.org/10.1080/14623943.2021.1873758 

Bongala, J. V., Bobis, V. B., Castillo, J. P. R., & Marasigan, A. C. (2020). Pedagogical 
strategies and challenges of multigrade schoolteachers in Albay, Philippines. 
International Journal of Comparative Education and Development, 22(4), 299–315. 
https://doi.org/10.1108/IJCED-06-2019-0037 

Braun, V., & Clarke, V. (2023). Thematic analysis. In H. Cooper, M. N. Coutanche, L. M. 
McMullen, A. T. Panter, D. Rindskopf, & S. J. Sher (Eds.), APA handbook of research 
methods in psychology: Research designs: Quantitative, qualitative, neuropsychological, 

and biological (2nd ed., pp. 65-81). American Psychological Association. 
https://doi.org/10.1037/0000319-004 

Cain, W. (2024). Prompting change: Exploring prompt engineering in large language 
model AI and its potential to transform education. TechTrends, 68(1), 47–57. 
https://doi.org/10.1007/s11528-023-00896-0 

https://doi.org/10.24815/siele.v9i3.23063
https://doi.org/10.2196/54345
https://doi.org/10.26803/ijlter.24.4.2
https://doi.org/10.1080/2331186X.2024.2320467
https://doi.org/10.1109/CONCAPAN63470.2024.10933906
https://doi.org/10.1007/978-3-030-75980-3_28
https://doi.org/10.1080/14623943.2021.1873758
https://doi.org/10.1108/IJCED-06-2019-0037
https://doi.org/10.1037/0000319-004
https://doi.org/10.1007/s11528-023-00896-0


353 

 

http://ijlter.org/index.php/ijlter 

Celik, I. (2023). Towards intelligent-TPACK: An empirical study on teachers’ professional 
knowledge to ethically integrate artificial intelligence (AI)-based tools into 
education. Computers in Human Behavior, 138, 107468. 
https://doi.org/10.1016/j.chb.2022.107468 

Cengiz, B. C., & Kaçar, I. G. (2024). Pre-service EFL teachers’ online language teaching and 
their TPACK development. Novitas-ROYAL, 18(1), 48–67. 
https://doi.org/10.5281/zenodo.10972972 

Cevikbas, M., König, J., & Rothland, M. (2024). Empirical research on teacher competence 
in mathematics lesson planning: Recent developments. ZDM - Mathematics 
Education, 56, 101–113. https://doi.org/10.1007/s11858-023-01487-2 

Commission on Higher Education. (2017). Revised policies, standards and guidelines for 
Bachelor of Secondary Education (CMO No. 75, s. 2017). https://ched.gov.ph/2017-
ched-memorandum-orders/ 

Cui, Y., & Zhang, H. (2025). Can student accurately identify artificial intelligence-
generated content? An exploration of AIGC credibility from user perspective in 
education. Education and Information Technologies. 
https://doi.org/10.1007/s10639-025-13448-1 

Department of Education. (2021). MATATAG Mathematics CG Grades 1, 4, and 7. 
https://www.deped.gov.ph/matatag-curriculum/matatag-mathematics-cg-
grades1-4-and-7/ 

Diseth, Å. (2025). Reflection notes as a tool for professional development of pre-service 
psychology teachers. Reflective Practice. 
https://doi.org/10.1080/14623943.2025.2504139 

ElSayary, A. (2024). An investigation of teachers' perceptions of using ChatGPT as a 
supporting tool for teaching and learning in the digital era. Journal of Computer 
Assisted Learning, 40(3), 931–945. https://doi.org/10.1111/jcal.12926 

Fuego, M. R. B., & de Leon, R. C. A. (2025). A thematic analysis of pre-service teachers’ 
reflection on designing and implementing behavioral interventions. Reflective 
Practice, 26(4), 602–613. https://doi.org/10.1080/14623943.2025.2494315 

Gupta, A. (2024). Impact of generative AI in transforming higher education pedagogy. In 
Leveraging ChatGPT and artificial intelligence for effective customer engagement (pp. 
285–300). IGI Global. https://doi.org/10.4018/979-8-3693-0815-8.ch017 

Gurl, T. J., Markinson, M. P., & Artzt, A. F. (2025). Using ChatGPT as a lesson planning 
assistant with preservice secondary mathematics teachers. Digital Experiences in 

Mathematics Education, 11, 114–139. https://doi.org/10.1007/s40751-024-00162-9 
Jain, S. (2024). A comparative assessment of advanced conversational agents: A 

multifaceted evaluation of ChatGPT, Gemini, Perplexity, and Claude. International 
Journal of Emerging Technology and Advanced Engineering, 14(02), 59-69. 
https://doi.org/10.46338/ijetae0224_07 

Kalenda, P. J., Rath, L., Abugasea Heidt, M., & Wright, A. (2024). Pre-service teacher 
perceptions of ChatGPT for lesson plan generation. Journal of Educational 
Technology Systems, 53(3), 219–241. https://doi.org/10.1177/00472395241301388 

Kasneci, E., Sessler, K., Küchemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, 
R., Groh, L., Hagenhofer, D., Hammer, S., Hillermeier, D., Kaiser, D., Kienle, A., 
Klinger, P., Lang, C., Leichner, M., Pielmeier, S., Reichart, J., Sachse, L., … Zürn, J. 
(2023). ChatGPT for good? On opportunities and challenges of large language 
models for education. Learning and Individual Differences, 103, 102274. 
https://doi.org/10.1016/j.lindif.2023.102274 

Kılıç, S. (2024). Use of artificial intelligence in teaching different disciplines. In 
Interdisciplinary approach to fostering change in schools. IGI Global. 
https://doi.org/10.4018/979-8-3693-4119-3.ch009 

https://doi.org/10.1016/j.chb.2022.107468
https://doi.org/10.5281/zenodo.10972972
https://doi.org/10.1007/s11858-023-01487-2
https://ched.gov.ph/2017-ched-memorandum-orders/
https://ched.gov.ph/2017-ched-memorandum-orders/
https://doi.org/10.1007/s10639-025-13448-1
https://www.deped.gov.ph/matatag-curriculum/matatag-mathematics-cg-grades1-4-and-7/
https://www.deped.gov.ph/matatag-curriculum/matatag-mathematics-cg-grades1-4-and-7/
https://doi.org/10.1080/14623943.2025.2504139
https://doi.org/10.1111/jcal.12926
https://www.google.com/search?q=https://doi.org/10.1080/14623943.2025.2494315
https://doi.org/10.4018/979-8-3693-0815-8.ch017
https://doi.org/10.1007/s40751-024-00162-9
https://doi.org/10.46338/ijetae0224_07
https://doi.org/10.1177/00472395241301388
https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.4018/979-8-3693-4119-3.ch009


354 

 

http://ijlter.org/index.php/ijlter 

Knoth, N., Tolzin, A., Janson, A., & Leimeister, J. M. (2024). AI literacy and its implications 
for prompt engineering strategies. Computers and Education: Artificial Intelligence, 
6, 100225. https://doi.org/10.1016/j.caeai.2024.100225 

Kola, M. (2019). Pre-service teachers’ action research: Technology education lesson 
planning in a South African university. Educational Action Research, 29(1), 99–117. 
https://doi.org/10.1080/09650792.2019.1686043 

Lefebvre, J., Lefebvre, H., Gauvin-Lepage, J., Gosselin, R., & Lecocq, D. (2023). Reflection 
on teaching action and student learning. Teaching and Teacher Education, 134, 
104305. https://doi.org/10.1016/j.tate.2023.104305 

Liu, Y., & Trent, J. (2023). Teacher identity in reform contexts: A systematic review. 
Teaching and Teacher Education, 126, 104019. 
https://doi.org/10.1016/j.tate.2023.104019 

Makarenko, O., Borysenko, O., Horokhivska, T., Kozub, V., & Yaremenko, D. (2024). 
Embracing artificial intelligence in education: Shaping the learning path for future 
professionals. Multidisciplinary Science Journal, 6, e2024ss0720. 
https://doi.org/10.31893/multiscience.2024ss0720 

Muncey, T. (2024). Generative AI and the shifting boundaries of teacher identity. Journal 
of Educational Change, 25(2), 145–162. https://doi.org/10.1007/s10833-024-09456-
1 

Neokleous, G., & Krulatz, A. (2020). Intercepting and fluid identities: From reflective 
teacher educators to reflective teachers. In Language teacher identity in TESOL: 
Teacher education and practice as identity work (pp. 231–249). Routledge. 
https://doi.org/10.4324/9780429342875-19 

Nugroho, A., Putro, N. H. P. S., Syamsi, K., Mutiaraningrum, I., & Wulandari, F. D. (2024). 
Teacher’s experience using ChatGPT in language teaching: An exploratory study. 
Computers in the Schools. https://doi.org/10.1080/07380569.2024.2441161 

Pham, H. T. T., Le, N. M. T., Doan, H. T. T., & Luong, H. T. (2023). Examining Philology 
teachers' lesson planning competencies in Vietnam. International Journal of 
Learning, Teaching and Educational Research, 22(6), 121–136. 
https://doi.org/10.26803/ijlter.22.6.7 

Powell, W., & Courchesne, S. (2024). Opportunities and risks involved in using ChatGPT 
to create first grade science lesson plans. PLoS ONE, 19(6), e0305337. 
https://doi.org/10.1371/journal.pone.0305337 

Pramoolsook, I., & Magday, W. D., Jr. (2019). Move confirmation and teaching strategy 
identification of English student-teachers’ lesson plans in the Philippines: A 
rhetorical framework for novice teachers. International Journal of Learning, Teaching 
and Educational Research, 18(12), 150-173. https://doi.org/10.26803/ijlter.18.12.10 

Ramos, R. F., De Angel, R. M., Ruetas, A. P., Enrile, J. C., Calimbo, A. L., & Vargas, P. C. 
(2024). Impact assessment of ChatGPT and AI technologies integration in student 
learning: An analysis for academic policy formulation. In 2024 6th International 
Workshop on Artificial Intelligence and Education (WAIE) (pp. 87-92). IEEE. 
https://doi.org/10.1109/WAIE63876.2024.00023 

Santos, R. M., & Villanueva, M. A. (2023). Prompt engineering as reflective practice: 
Filipino teachers’ experiences with GenAI in assessment design. International 
Journal of Learning, Teaching and Educational Research, 23(11), 112–129. 
https://doi.org/10.26803/ijlter.23.11.6 

Sari, Y. R., Drajati, N. A., So, H.-J., & Sumardi. (2021). Enhancing EFL teachers’ 
technological pedagogical content knowledge (TPACK) competence through 
reflective practice. Teflin Journal, 32(1), 117–133. 
https://doi.org/10.15639/teflinjournal.v32i1/117-133  

Savage, J. (2014). Lesson planning: Key concepts and skills for teachers. Routledge. 
https://doi.org/10.4324/9781315765181 

Schön, D. A. (1983). The reflective practitioner: How professionals think in action. Basic Books. 

https://doi.org/10.1016/j.caeai.2024.100225
https://doi.org/10.1080/09650792.2019.1686043
https://doi.org/10.1016/j.tate.2023.104305
https://doi.org/10.1016/j.tate.2023.104019
https://doi.org/10.31893/multiscience.2024ss0720
https://doi.org/10.1007/s10833-024-09456-1
https://doi.org/10.1007/s10833-024-09456-1
https://doi.org/10.4324/9780429342875-19
https://doi.org/10.1080/07380569.2024.2441161
https://doi.org/10.26803/ijlter.22.6.7
https://doi.org/10.1371/journal.pone.0305337
https://doi.org/10.26803/ijlter.18.12.10
https://doi.org/10.1109/WAIE63876.2024.00023
https://doi.org/10.26803/ijlter.23.11.6
https://www.google.com/search?q=https://doi.org/10.15639/teflinjournal.v32i1/117-133
https://doi.org/10.4324/9781315765181


355 

 

http://ijlter.org/index.php/ijlter 

Schön, D. A. (1992). The reflective practitioner: How professionals think in action (1st ed.). 
Routledge. https://doi.org/10.4324/9781315237473 

Sehweil, M., Mahmoud, S., & Jeidi, M. (2022). The importance of the lesson plan elements 
in education and teachers’ practices of them. In D. Burgos & S. Affouneh (Eds.), 
Radical solutions in Palestinian higher education (Chapter 8). Springer. 
https://doi.org/10.1007/978-981-19-0101-0_8 

Shukla, M., Goyal, I., Gupta, B., & Sharma, J. (2024). A comparative study of ChatGPT, 
Gemini, and Perplexity. International Journal of Innovative Research in Computer 
Science & Technology, 12(4), 10-15. https://doi.org/10.55524/ijircst.2024.12.4.2 

Siiman, L. A. (2024). AI in teacher education: An introductory training session for pre-
service teachers involving Microsoft Copilot. In Innovative technologies and learning 
(Chapter 24). Springer-Verlag. https://doi.org/10.1007/978-3-031-65884-6_24 

Țală, M. L., Müller, C. N., Albăstroiu Năstase, I., State, O., & Gheorghe, G. (2024). 
Exploring university students' perceptions of generative artificial intelligence in 
education. Amfiteatru Economic, 26(65), 71-88. 
https://doi.org/10.24818/EA/2024/65/71 

Taşabat, S. E. (2025). The revolution of generative AI. In S. Benziane & F. Guerroudji 
Meddah (Eds.), Neural network advancements in the age of AI (pp. 149-178). IGI 
Global Scientific Publishing. https://doi.org/10.4018/979-8-3373-0735-0.ch004 

Tassoti, S. (2024). Assessment of student’s use of generative artificial intelligence: 
Prompting strategies and prompt engineering in chemistry education. Journal of 
Chemical Education, 101(6), 2475-2482. 
https://doi.org/10.1021/acs.jchemed.4c00212 

Valdez, P. N., Lapinid, M. R., & Chua, V. C. (2024). Agency at work: A metaphor analysis 
of lesson planning among English language teachers in the Philippines. TEFLIN 
Journal, 35(2), 352–369. https://doi.org/10.15639/teflinjournal.v35i2/352-369 

World Bank. (2020). Primary education, teachers (% female) - Philippines. Retrieved August 
30, 2025, from 
https://data.worldbank.org/indicator/SE.PRM.TCHR.FE.ZS?locations=PH 

Yanar, A. N., & Ergene, Ö. (2025). Integrating artificial intelligence in education: How pre-
service mathematics teachers use ChatGPT for 5E lesson plan design. Journal of 
Pedagogical Research, 9(2), 158–176. https://doi.org/10.33902/JPR.202533163 

 

https://doi.org/10.4324/9781315237473
https://doi.org/10.1007/978-981-19-0101-0_8
https://doi.org/10.55524/ijircst.2024.12.4.2
https://doi.org/10.1007/978-3-031-65884-6_24
https://doi.org/10.24818/EA/2024/65/71
https://doi.org/10.4018/979-8-3373-0735-0.ch004
https://doi.org/10.1021/acs.jchemed.4c00212
https://doi.org/10.15639/teflinjournal.v35i2/352-369
https://data.worldbank.org/indicator/SE.PRM.TCHR.FE.ZS?locations=PH
https://doi.org/10.33902/JPR.202533163

