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Abstract
Creating mathematics story problems that are linguistically accessible while maintaining
rigor remains a persistent challenge in diverse classrooms. This study explores how 23
elementary preservice teachers (PSTs) used ChatGPT to adapt a fourth-grade fraction
multiplication problem for multilingual learners (MLLs). PSTs found ChatGPT helpful
for generating adaptations quickly but noted limitations with content and visuals. The
experience demonstrated how language modifications can support MLLs, positioning AI
as a tool for inclusive teaching rather than a replacement for expertise.
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1 Introduction
Today’s mathematics classrooms reflect the diversity of our society, with students bringing different
cultural knowledge, language abilities, and life experiences. Elementary preservice teachers (PSTs) face
a significant challenge: theymust designmathematics tasks that are both engaging and accessible. This
challenge becomes even greater in linguistically diverse classrooms (Edwards et al., 2022).

Although mathematics is often described as a “universal language,” it relies on specialized vocabulary,
complex grammar, and multiple modes of representation (Daroczy et al., 2015; Walkington et al., 2015).
These features are especially evident in story problems. We use the term story problems instead of
word problems to highlight the role of narrative thought and contextualization in mathematics, which
research shows can enhance academic performance (Koedinger & Nathan, 2004; Zan, 2011). However,
these same features can create barriers for multilingual learners (MLLs), even when they grasp
the underlying mathematical concepts (Schleppegrell, 2007). When language masks students’ true
understanding, teachers might unintentionally underestimate their mathematical abilities. Research
confirms that language proficiency significantly affects performance on mathematics assessments,
particularly for MLLs and those from low socioeconomic backgrounds (Abedi & Lord, 2001).

For PSTs, this means developing skills not only in teaching mathematics concepts but also in adapting
these concepts for students with varying English proficiency levels. This manuscript describes a
lesson study in which faculty and graduate students collaborated to design an elementary mathematics
methods workshop. The focus was on helping PSTs adapt mathematics story problems for MLLs
across proficiency levels, with the support of GPT-4o (free version)—an AI chatbot that can generate
text, answer questions, and assist with tasks based on written instructions called prompts. We
share how generative AI (GenAI)—technology that creates new content like text or images from user
requests—was used as a practical tool for modifying mathematical language to improve accessibility
while maintaining rigor. Through structured engagement with ChatGPT, PSTs practiced tailoring
story problems, creating sentence frames, and designing visual supports for different language
stages. This work builds on research showing that adaptation of mathematical language can promote
comprehension while preserving mathematical integrity (Walkington et al., 2019).
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2 Design
Our team designed this workshop through a collaborative Lesson Study process (Lewis & Hurd, 2011).
Together, we examined course materials, established learning goals for the PSTs, planned and taught
the lesson (described below), and then reflected on both the process and PSTs’ learning. Our ultimate
aim was to create an experience that highlighted the linguistic challenges embedded in mathematics
and demonstrated how AI tools could be leveraged to support differentiation for MLLs.

2.1 Learning Goals

We designed this lesson with several key goals in mind. First, we wanted PSTs to recognize how
students’ language proficiency levels influence their ability to engage in mathematics learning and to
consider strategies for supporting MLLs in participating in rigorous mathematical tasks at each level of
proficiency. Language proficiency can significantly shape how students comprehend story problems
and how they respond to questions from teachers and peers. Table 1 outlines these proficiency levels
(Krashen, 1984), describes students’ typical attributes at each stage, and provides examples of academic
supports PSTs can use to scaffold MLLs’ learning across language skills (WIDA, 2025).

Table 1. Ideas for Language Supports Across Literacy Skills

Level of
Proficiency

Attributes Reading Writing Listening Speaking

Pre-Production Focus is on
absorbing
English but not
speaking
independently

Ask students to
match symbols
with visuals.

Ask students to
use drawings to
communicate
meaning.

Ask students to
point to objects
and/or symbols.

Ask students
yes/no questions,
have them repeat
key terms.

Early
Production

Answer basic
questions with
one- or
two-word
responses or
short phrases

Ask students to
match key terms
with visuals.

Ask students to
fill in blanks
and/or label
objects.

Ask students to
follow simple,
one- to two-word
directions.

Ask students
questions that
they can answer
with one- or
two-word
responses.

Speech
Emergence

Can produce
phrases and
short sentences

Ask students to
read simple story
problems with
visual supports.

Ask students to
write simple
sentences to
explain their
thinking.

Students can
follow multi-step
directions.

Ask students to
use sentence
frames to
describe basic
steps.

Intermediate
Fluency

Have good
social
communication
skills, need
support with
academic
language

Ask students to
read multi-step
problems with
some visual
supports.

Ask students to
write using more
precise
vocabulary and
explain their
thinking with
minimal support.

Students can
understand more
complex oral
directions.

Ask students to
use sentence
frames to
produce more
complex verbal
explanations.

Second, we aimed to help PSTs develop practical strategies for modifying story problems for different
proficiency levels. Because MLLs vary in their stages of second language proficiency, teachers can use
this knowledge to differentiate instruction for MLLs in reading, writing, listening, and speaking for
academic purposes. Third, we wanted PSTs to gain experience using AI tools thoughtfully in their
planning process. Last, we wanted PSTs to engage with a mathematical story problem involving the
multiplication of whole numbers and fractions. This allowed them to anticipate both the solution
strategies students might use and the language-related challenges students could encounter when
working through the task.
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Many teacher candidates have limited experience with MLLs (Lucas et al., 2014; Sugimoto et al., 2017),
so we developed activities that would build their awareness of language demands in mathematics
tasks. By practicing with ChatGPT to modify story problems, PSTs gained firsthand experience with
how small language adjustments can make mathematical content more accessible without reducing
cognitive demand. Our ultimate goal extends beyond this single lesson. We hope to nurture future
teachers who create mathematics experiences that value students’ linguistic and cultural backgrounds
while maintaining high expectations for mathematical thinking, aligning with the National Council of
Teachers of Mathematics Intersection of Culture and Mathematics statement (NCTM, 2024). As PSTs
becomemore aware of language features in mathematics problems, they can better support all students
in developing language and mathematical understanding simultaneously.

2.2 Lesson Plan

Our workshop spanned two sessions in two days. In the first session (50 minutes), PSTs worked in
small groups to read the following story problem, “At the big table, 12 kids shared 8 bottles of juice so
that everyone got the same amount of juice. There are 3 kids sitting at the little table. How much juice
should we put on the little table if we want each kid at the little table to have as much juice as each kid
at the big table?” They then read four ChatGPT-modified versions of the story problem that contained
additional instructional supports and sort them by language proficiency level (Table 2).

Table 2. Story Problem Modifications Across Language Proficiency Levels

Proficiency Level Modified Story Problem Additional Instructional Supports

Pre-Production (Spanish
example)

En la mesa grande, 12 niños compartieron
8 botellas de jugo, de manera que todos
recibieron la misma cantidad de jugo. Hay 3
niños sentados en la mesa pequeña. ¿Cuánto
jugo debemos poner en la mesa pequeña si
queremos que cada niño de esa mesa tenga
la misma cantidad que cada niño de la mesa
grande?

• Translation in L11

• Pictures of Key Vocabulary
• Highlighted Vocabulary
• Spanish audio recording (pre-L1)
• Written Spanish translation (L1)

Early Production
(Spanish example)

En la table grande, 12 niños compartieron 8
botellas de juice demanera que cada uno recibió
la misma cantidad de juice. Hay 3 niños
sentados en la table pequeña. ¿Cuánto juice
debemos poner en la table pequeña si queremos
que cada niño en la table pequeña reciba la
misma cantidad de juice que cada niño en la
table grande?

• Translation in L1
• Pictures of Key Vocabulary
• English Translation with

Highlighting

Speech Emergence At the big table, 12 kids shared 8 bottles of juice
equally. Now, 3 kids are at the little table. They
want the same amount of juice. How many
bottles of juice do we need at the little table?

• Pictures of Key Vocabulary
• Shorter Sentences
• Assessing Questions
• Sentence Frames

Intermediate Fluency At the big table, 12 kids shared 8 bottles of juice
equally. Now, 3 kids are at the little table. They
want the same amount of juice. How many
bottles of juice do we need at the little table?

• Word Bank with Pictures

Although ChatGPT provided an initial set of story problems across proficiency levels, the problems
were not used without modification. The Spanish translations were especially helpful, but
additional revisions were required to ensure appropriateness for students at varying stages of English
language development. For each problem, they discussed which stage of English development (e.g.,
pre-production, early production, intermediate) the problem was most appropriate for and identified
linguistic features that informed their decision.

1L1 = First Language
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The second session (two hours) began with mathematical problem-solving. We asked PSTs to solve
our focus problem using at least two different strategies appropriate for fourth graders. This activity
helped them anticipate student thinking and develop a deeper understanding of fractionmultiplication.

Throughout both sessions, we emphasized that modifications should maintain mathematical rigor
while making language more accessible. The goal is not to simplify the mathematics, but rather to
reduce unnecessary linguistic complexity that might interfere with students’ ability to demonstrate
their mathematical understanding.

2.3 Math Task Selection

The foundational mathematics task we selected for the second session was a story problem from our
state’s fourth grade mathematical standards’ “Instructional Guide for Mathematics” document (Florida
Department of Education, 2023): “The theater class needs 3

4 foot of ribbon for each costume. They
need to make 8 costumes. How many feet of ribbon are required in total?” This problem offered
several valuable features for our workshop. First, it addressed the mathematical goal of multiplying
fractions by whole numbers, an important fourth-grade concept that many students (and teachers) find
challenging (Van Steenbrugge et al., 2014). The problem naturally invited multiple solution strategies,
from concrete approaches like drawing diagrams to more abstract methods such as complex doubling
strategies (Baek, 2006).

Prior to solving the problem, PSTs identified key information, discussedwhat the numbers represented,
and considered how fourth graders might approach the problem connecting to the state standards for
fraction multiplication. The instructor then prompted: “Anticipate at least two different strategies 4th
graders would use to solve this problem. And think about what might be challenging for MLLs when
engaging in this problem?”

Figures 1 and 2 show different solution approaches from PSTs. Figure 1 demonstrates a traditional
multiplication approach paired with a repeated addition strategy, showing how students might add 3

4
eight times to reach 6 feet. Figure 2 illustrates a contrasting approach in which the PST used visual
aids. The student drew representations of the problem and worked with 1

4 units to determine how
much ribbon would not be used, ultimately arriving at the final answer. These varied approaches
highlight the different ways fourth graders might conceptualize the multiplication of fractions by
whole numbers, while also demonstrating visual models that could support MLLs’ understanding of
the problem.

Figure 1
PST’s handwritten solution to the theater ribbon problem showing multiplication strategy (34 × 8) and
repeated addition of eight fractions (34 +

3
4 + …), with fraction bars representing ribbon
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Figure 2
PST’s handwritten solution showing fraction multiplication using circle models and a doubling strategy

This problem-solving experience led to discussions about both mathematical and linguistic challenges
that MLLs might face. While mathematically straightforward, the problem contains several linguistic
features that might challenge MLLs. These include:

• Specialized vocabulary (theater, costume, ribbon, require)
• The irregular plural transformation from “foot” to “feet”
• Technical terms (in total, each)
• Passive voice structure
• Implied mathematical operations

The problem also introduced cultural elements that might be unfamiliar to some students. Theater
productions and costume-making might be common experiences for some students but completely
unfamiliar to others. Similarly, measurements in feet might confuse students from countries that use
the metric system and even some native English speakers who may confuse the homonym for a unit of
measurement or a body part. This term also confused ChatGPT when PSTs asked it to create a picture
of a foot of measurement (see Figure 3).

Figure 3
ChatGPT’s Misinterpretation of ‘Foot’ as a Body Part Rather Than a Unit of Measurement

By analyzing these language features with PSTs, they recognized potential barriers in seemingly simple
word problems and considered modifications that might make the mathematics more accessible to
students at different language proficiency levels.
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3 AI Integration Process
After solving the story problem, but before introducing ChatGPT, we surveyed the group about their
familiarity with AI tools to gauge how much support they might need. Results showed that most
PSTs had at least some experience: 12 reported using ChatGPT or other GenAI tools “sometimes”
for schoolwork, 7 used them “often,” and only 3 had little to no prior experience. In addition, 13
PSTs described themselves as comfortable with AI, suggesting they were ready to explore its role
in mathematics instruction. When asked how they might use ChatGPT as future teachers, their
responses clustered around several themes: creating instructional materials (lesson plans, worksheets,
assessments), generating engaging activities, modifying tasks for multilingual learners, and supporting
their own content understanding. Notably, several PSTs specifically mentioned using AI to help with
accommodations for MLLs, reflecting an emerging awareness of its potential to support linguistically
diverse classrooms.

3.1 Guided Exploration with ChatGPT

With this foundation established, we moved into the collaborative exploration of ChatGPT’s
capabilities. Working in small groups, PSTs responded to the instructor’s directive: “Focus on adjusting
the story problem to address one of the highest levels of language proficiency (Intermediate Fluency).
Develop instructional supports and assessing and advancing questions that MLLs can respond to at
this proficiency level.”

PSTs began by experimenting with the AI tool to modify the theater ribbon problem for students at the
intermediate fluency level. This process required PSTs to balance mathematical rigor with linguistic
accessibility. Groups spent fifteen minutes having conversations with ChatGPT, learning how to craft
effective prompts and critically evaluating the generated content. They focused on creating appropriate
instructional supports such as visual representations, sentence frames, simplifying sentence structures,
and vocabulary supports that alignedwith students’ language proficiency. We intentionally beganwith
the intermediate fluency level because tasks and instructional supports at this stage remain appropriate
for most native English speakers while also becoming more accessible for MLLs. This practice helped
PSTs see how thoughtful modifications could create inclusive mathematics experiences for diverse
classrooms.

3.2 Independent Practice with ChatGPT

After completing the small-group exploration, PSTs then moved into independent practice, continuing
to use ChatGPT to modify and adapt tasks on their own. This final phase emphasized independent
application, challenging PSTs to adapt their instructional supports for students at the speech emergence
level. Figures 4, 5, and 6 illustrate how one group of PSTs engaged with ChatGPT during this process.
In Figure 4, PSTs requested specific modifications for English learners at the speech emergence level,
with ChatGPT suggesting simplified language, visual supports, and guiding questions appropriate
for this proficiency level. Figure 5 shows a visual aid generated by ChatGPT—a theater scene with
costumes and ribbon measurements—designed to make mathematical quantities more concrete for
students with limited English proficiency. Despite its attempt to support understanding, the image
demonstrates limitations in AI-generated visuals, with measurements that were difficult to read and
inconsistent representations of fractions. More specifically, for example, the story problem called for
making 8 costumes, yet the ChatGPT-generated image depicted 12 costumes—an inconsistency that
did not reflect the task and risked confusing learners.

In Figure 6, PSTs refined their approach by explicitly asking for visual aids to support vocabulary
comprehension, demonstrating their developing understanding of how to scaffold language through
multiple modalities. ChatGPT responded with specific suggestions for representing key terms like
“costume” and “ribbon” visually.
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Figure 4
PST-ChatGPT Conversation about Modifying Tasks for Speech Emergence Level

Figure 5
ChatGPT-Generated Visual Support for the Theater Ribbon Problem

Ohio Journal of School Mathematics, Issue 101, Fall 2025 109



Zhu et al.

Figure 6
PST-ChatGPT Conversation about Developing Visual Supports

We concluded the lesson with a whole-class discussion and self-assessment, asking PSTs to compare
the challenges they faced when developing tasks for different proficiency levels. This reflection helped
identify areas where PSTs needed additional support and built awareness of how AI tools can both
help and hinder the differentiation process.

Throughout all phases, we emphasized critical reflection on AI’s role in teaching. We wanted PSTs
to recognize that while ChatGPT can efficiently generate ideas and language modifications, human
judgment remains essential. PSTs evaluated whether AI-generated content maintains mathematical
rigor, addressed the intended learning goals, and provided appropriate support for the specific language
needs of their students. This structured approach helped PSTs develop both technical skills with AI
tools and the critical thinking needed to use them effectively in planning mathematics instruction for
linguistically diverse classrooms.

3.3 Methodology and Workflow

We selected our foundational task from our state’s fourth-grade Instructional Guide for Mathematics,
choosing a problem that addressed fraction multiplication while offering multiple entry points for
student thinking. The theater ribbon problem asked students to calculate how much ribbon would be
needed to make eight costumes when each costume required three-fourths of a foot. We chose this
particular problem because it involved mathematics that both students and teachers find challenging,
yet it was accessible enough to allow for various solution strategies. The problem also contained
language features that often create barriers for MLLs, making it an ideal candidate for exploring how
ChatGPT might support task modification.

Our process for working with ChatGPT followed a clearly defined sequence. We began by having PSTs
solve the original problem themselves and analyze its linguistic features prior to introducing the AI
tool. This work helped them develop a clear understanding of the mathematics and potential language
barriers, which proved essential when later evaluating ChatGPT’s suggestions. We then moved into
guided exploration, asking small groups to modify the task for students at the intermediate fluency
level. We chose to start with this higher proficiency level intentionally, as modifications at this stage
tend to benefit all students while still enhancing accessibility for MLLs. Groups spent about fifteen
to twenty minutes conversing with ChatGPT, learning how to write effective prompts and critically
evaluate the generated content. After sharing their work, the groups transitioned to independent
practice, adapting the problem for students at the speech emergence level.

Throughout this process, we emphasized that working with ChatGPT is an iterative process rather
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than an immediate solution. PSTs quickly learned that they needed to refine their prompts, specify
their goals clearly, and remain careful about reviewing the tool’s output for accuracy. We asked them
to save their ChatGPT conversations so we could later examine how they communicated with the
tool and what modifications emerged. In the following section, we will describe PSTs’ perceptions
in using ChatGPT to request specific supports, such as sentence frames, visual aids, and vocabulary
scaffolds as well as how they approached the use of GenAI as a tool. Specifically, on how to think
critically about what makes mathematics problems comprehensible for students at different language
proficiency levels.

4 Preservice Teachers’ Voice
At the end of the second session of the lesson, PSTs completed a post-lesson reflection on Google
Forms, which included the following questions:

1. How did using ChatGPT support you in creating comprehensible math story problems for the
various levels of MLLs’ proficiencies?

2. What benefits and challenges did you experience in the process of making these math story
problems?

3. What insights did you gain about supporting multilingual learners’ needs?

The researchers used inductive thematic analysis (Braun & Clarke, 2006) to code the data. The
reflections were open-coded by question to identify recurring ideas, language, and insights. Codes
were then clustered into broader categories to develop emergent themes.

Reflections after the workshop revealed how PSTs experienced using AI to modify story problems
for MLLs. Many PSTs highlighted ChatGPT’s ability to simplify language in ways they might not
have considered independently. One PST noted how ChatGPT transformed phrases like “required
in total” into more accessible alternatives like “altogether.” The generation of scaffolding resources
emerged as a significant benefit in PSTs’ reflections. ChatGPT helped create sentence frames that
guided students through problem-solving processes and developed step-by-step problem breakdowns.
One PST wrote that it was “great for creating sentence frames and ideas for accessing questions to
ask,” while another valued how it “helped organize my thinking in a step-by-step process.” PSTs
also recognized ChatGPT’s utility in developing word banks with pictures, creating guiding questions
that followed a sensible progression through problems, and providing translation options for key
mathematical terms, applications that resonate with AI’s emerging role in personalized and adaptive
learning (Supriyadi & Kuncoro, 2023).

Despite these advantages, PSTs consistently identified limitations in ChatGPT’s capabilities. Image
generation proved particularly problematic, with one PST noting that “the imagery was a huge
disadvantage” and another stating that they would “stick to Google from now on for image production.”
Several commented that while ChatGPT could suggest what visuals might be useful, the actual images
it generated were confusing or inappropriate for classroom use. PSTs also emphasized the iterative
nature of working with AI tools. Many described needing to “keep correcting ChatGPT” and being
“very specific” with prompts to achieve desired results. One PST observed that “it took several times
to create a final product,” while another explained, “we had to keep asking it to continue breaking the
question down.” This suggests that effective use of AI requires pedagogical knowledge about how to
communicate instructional goals clearly and adapt when technology does not immediately produce
desired results (Antonenko & Abramowitz, 2023). Educators need both discipline-specific expertise
and general educational knowledge to successfully integrate AI tools into their practice.

Perhaps most significantly, many PSTs indicated that the experience enhanced their understanding
of supporting MLLs. “I gained insight on how important word choice and visuals are in supporting
MLLs’ needs,” wrote one PST. Another reflected, “I learned that there are different levels of MLL and
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their abilities,” while a third noted learning “how to better adapt my word problems for the different
stages of learning including those who do not have [English] literacy yet.” These insights highly align
with Bailey & Heritage’s (2014) “language learning progressions,” which recognize varying language
proficiency levels and diverse developmental pathways, enabling more appropriate expectations and
supporting teachers in tailoring instruction to students’ current abilities.

Overall, PSTs came to viewAI as a complementary tool rather than a replacement for teacher expertise,
aligning with research showing that while teachers recognize AI’s potential to enhance instruction,
they emphasize the irreplaceable role of human educators in addressing ethical concerns, adapting
to student needs, and fostering critical thinking (Antonenko & Abramowitz, 2023). As one PST
summarized, “I appreciated learning about a tool that can brainstorm ideas for me and I can expand
on using my own knowledge.” Another expressed similar sentiment: “It helped me think of ways to
modify the problems so that each student can be supported.” These reflections suggest that while AI
can serve as a valuable starting point for task modification, teachers must critically evaluate and adapt
AI-generated content to effectively support their MLLs’ specific needs.

Reflections after the workshop revealed how PSTs experienced using AI to modify story problems for
MLLs. Many PSTs highlighted ChatGPT’s ability to simplify language in ways they might not have
considered independently. One PST noted how ChatGPT transformed phrases like “required in total”
into more accessible alternatives like “altogether.” The generation of scaffolding resources emerged as
a significant benefit in PSTs’ reflections. ChatGPT helped create sentence frames that guided students
through problem-solving processes and developed step-by-step problem breakdowns. One PST wrote
that it was “great for creating sentence frames and ideas for accessing questions to ask,” while
another valued how it “helped organize my thinking in a step-by-step process.” PSTs also recognized
ChatGPT’s utility in developing word banks with pictures, creating guiding questions that followed a
sensible progression through problems, and providing translation options for key mathematical terms,
applications that resonate with AI’s emerging role in personalized and adaptive learning (Supriyadi
& Kuncoro, 2023). Despite these advantages, PSTs consistently identified limitations in ChatGPT’s
capabilities. Image generation proved particularly problematic, with one PST noting that “the imagery
was a huge disadvantage” and another stating that they would “stick to Google from now on for
image production.” Several commented that while ChatGPT could suggest what visuals might be
useful, the actual images it generated were confusing or inappropriate for classroom use. PSTs also
emphasized the iterative nature of working with AI tools. Many described needing to “keep correcting
ChatGPT” and being “very specific” with prompts to achieve desired results. One PST observed that
“it took several times to create a final product,” while another explained, “we had to keep asking it
to continue breaking the question down.” This suggests that effective use of AI requires pedagogical
knowledge about how to communicate instructional goals clearly and adapt when technology does
not immediately produce desired results (Antonenko & Abramowitz, 2023). Educators need both
discipline-specific expertise and general educational knowledge to successfully integrate AI tools into
their practice. Perhaps most significantly, many PSTs indicated that the experience enhanced their
understanding of supporting MLLs. “I gained insight on how important word choice and visuals are
in supporting MLLs’ needs,” wrote one PST. Another reflected, “I learned that there are different levels
of MLL and their abilities,” while a third noted learning “how to better adapt my word problems
for the different stages of learning including those who do not have [English] literacy yet.” These
insights highly alignwith Bailey &Heritage’s (2014) “language learning progressions,” which recognize
varying language proficiency levels and diverse developmental pathways, enabling more appropriate
expectations and supporting teachers in tailoring instruction to students’ current abilities. Overall,
PSTs came to view AI as a complementary tool rather than a replacement for teacher expertise,
aligning with research showing that while teachers recognize AI’s potential to enhance instruction,
they emphasize the irreplaceable role of human educators in addressing ethical concerns, adapting
to student needs, and fostering critical thinking (Antonenko & Abramowitz, 2023). As one PST
summarized, “I appreciated learning about a tool that can brainstorm ideas for me and I can expand
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on using my own knowledge.” Another expressed similar sentiment: “It helped me think of ways to
modify the problems so that each student can be supported.” These reflections suggest that while AI
can serve as a valuable starting point for task modification, teachers must critically evaluate and adapt
AI-generated content to effectively support their MLLs’ specific needs.

5 Discussion
New technologies typically follow three processes as they become integrated into educational practice:
resistance, adaptation, and reconstruction (Geels, 2002). We have seen this pattern with calculators,
which initially faced resistance before becoming accepted as valuable instructional resources. AI tools
present a similar but more powerful and complex transition, as they offer greater capabilities while
raising more significant concerns about potentially diminishing learning opportunities. By exploring
AI through multiple perspectives and carefully considering both its potential and its limitations, we
can move toward thoughtful adaptation of these tools in mathematics education. Our workshop
on AI-assisted modifications for mathematical story problems offers valuable insights for teacher
preparation and mathematics instruction, addressing a pressing need: preparing teachers to make
mathematics accessible to diverse learners while maintaining cognitive demand.

5.1 Teacher Preparation Programs

As AI increasingly permeates our daily lives, teacher education programs must prepare future
educators to thoughtfully integrate these tools into their planning process, empowering them to decide
how and when to use these tools in their educational practice (Antonenko & Abramowitz, 2023). Our
workshop revealed that PSTs need specific skills to effectively use AI for linguistically responsive
mathematics teaching. First, PSTs need guidance in evaluating and adapting AI-generated content
(Allen et al., 2024). As our participants discovered, ChatGPT can quickly produce modifications, but
these modifications often require refinement. Teacher educators should help PSTs develop critical
assessment skills to determine when AI suggestions enhance or potentially detract from student
learning (Allen et al., 2024). This includes recognizing when language simplifications maintain
mathematical integrity and when they inadvertently remove important conceptual elements.

Second, PSTs need experience maintaining mathematical rigor while enhancing linguistic accessibility
(Roberts & Olarte, 2023). Our workshop deliberately focused on modifying language features without
reducing cognitive demand. This balance is essential but challenging to achieve. When working
with our theater ribbon problem, we asked PSTs to solve the problem first because this helped them
understand the level of cognitive demand. Teacher preparation programs should provide structured
opportunities for PSTs to practice this delicate balance.

Third, PSTs benefit from learning to develop targeted supports for different language proficiency
levels. By working with the same problem across multiple proficiency levels, our PSTs gained insight
into how supports must evolve as students develop language skills. Teacher preparation programs
should provide interdisciplinary courses to help PSTs understand language acquisition progressions
and connect these tomathematics instruction (Bailey &Heritage, 2014). This knowledge helps teachers
avoid both oversimplification which reduces mathematical learning and overly complex language that
creates unnecessary barriers to understanding (Healy & Powell, 2012).

5.2 Mathematics Instruction

For practicing teachers, AI tools offer promising avenues for enhancing mathematics instruction in
linguistically diverse classrooms (NCTM, 2024). Our work suggests two primary applications worth
exploring. First, AI can help teachers efficiently generate differentiated mathematical tasks (Supriyadi
& Kuncoro, 2023). Many novice teachers recognize the need for differentiation but struggle with the
time demands (Fantilli & McDougall, 2009). As our workshop demonstrated, AI tools can quickly
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generate modifications that address specific language needs while maintaining mathematical goals.
This efficiency could make differentiation more feasible in busy classroom settings. However, teachers
must recognize that AI-generated problems require careful review to ensure they accurately present
mathematical concepts and avoid introducing confusion (Sawyer, 2024).

Second, AI can assist in creating appropriate scaffolds and supports (Sawyer, 2024). Our PSTs
found ChatGPT particularly helpful in generating sentence frames, word banks, and sequenced
questioning strategies tailored to different proficiency levels. These scaffolds can support student
engagement with rigorous mathematical content while developing both mathematical and language
understanding. Rather than viewing language and mathematics learning as separate endeavors, this
approach recognizes their interconnectedness and supports each other.

6 Implications

6.1 Tips for PSTs/Teachers/Mathematics Teacher Educators

We conclude with suggestions for making mathematical tasks more comprehensible for MLLs. First,
these groups should focus on getting to know their students, anticipate solution strategies, and
considering varying language proficiencies and individual differences so they can provide targeted
support and critically evaluate AI outputs. Second, PSTs, in-service teachers, and MTEs should spend
time exploring the GenAI tools, learning benefits and limitations about the different platforms to make
the most of it and to reduce the novelty of the technology (Chan & Lee, 2023). We found that in our
workshop, some PSTs were off topic asking ChatGPT to generate pictures not related to the task. By
providing time to explore the tool, it can reduce the novelty effect. Third, GenAI can be helpful in
generating additional instructional supports such as sentence frames, question prompts, pictures, and
ideas. However, PSTs, in-service teachers, and MTEs should be specific and realize it is an iterative
process of refining their prompts. Also, at times, it is easier to search or ask GenAI to search for existing
visuals rather than asking it to create them. Additionally, these instructional supports are beneficial to
all learners and not just MLLs. Lastly, collaboration with diverse professionals is essential for creating
effective lessons, as advocated by NCTM (2025). In our workshop, we included MTEs and ESOL TEs
in our Lesson Study team to draw upon their expertise in supporting MLLs.

6.2 Limitations & Future Directions

Our study explored how PSTs used ChatGPT to modify mathematical story problems for multilingual
learners (MLLs), with our analysis focusing on both the process of working with AI and PSTs’
reflections on their experiences. While we did not systematically evaluate the instructional quality or
linguistic accessibility of the AI-generated tasks in this manuscript, this remains an important direction
for future work.

Moving forward, teachers and teacher educators would benefit from clear frameworks for evaluating
AI-generated modifications. These should help determine whether outputs preserve mathematical
accuracy, reduce language complexity appropriately, and remain culturally relevant. Classroom-based
studies are also needed to examine how MLLs themselves engage with AI-modified tasks and whether
such adaptations meaningfully support both mathematical understanding and language development.

Another important next step is to provide PSTs with models of what high-quality AI outputs should
look like—for example, through checklists or example prompts and responses. Such tools would help
PSTs critically evaluate AI suggestions and make informed instructional decisions. More broadly, as AI
tools continue to evolve, educators need sustained support to use them effectively and ethically. This
includes developing shared guidelines for AI use in educational planning and ensuring equitable access
to these technologies across diverse school settings. Ultimately, the goal is not to replace teachers’
expertise but to strengthen it—giving educators new tools to make mathematics accessible, rigorous,
and meaningful for every learner.
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AI for Linguistically Accessible Math Tasks

A Quick-Start Guide: Using GenAI to Modify Math Tasks for
Multilingual Learners (MLLs)

1. Get to Know Your Students. Start by understanding your students’ language proficiency,
background knowledge, and problem-solving strengths. Use this information to guide how you
adapt mathematical language, visuals, and instructions.

2. Learn the AI Tool First. Spend time exploring GenAI tools (like ChatGPT) before using them for
lesson planning. Experiment with prompts, learn what the tool can and cannot do, and reduce the
“novelty effect” so you can use it purposefully.

3. Use GenAI for Targeted Supports. Ask GenAI to generate specific supports, such as sentence
frames, vocabulary lists, question prompts, and visuals, to makemath tasks more accessible. Review
all outputs carefully for clarity and accuracy.

4. Refine and Evaluate Outputs. Treat GenAI as a collaborator, not a substitute. Revise and refine its
suggestions iteratively. Check that each output is mathematically correct, linguistically accessible,
and culturally relevant for your learners.

5. Use AI Strategically. At times, it may be faster or more effective to search for an existing image
rather than asking AI to create one. Use your professional judgment to decide when AI adds real
value.

6. Collaborate with Colleagues. Work with other teachers, ESOL specialists, and math educators
to co-design and evaluate AI-supported lessons. Collaboration helps ensure that all adaptations are
appropriate for multilingual learners and aligned with standards.

7. Focus onEquity andAccessibility. Remember that GenAI is a tool tomakemath instructionmore
inclusive. Use it to help all students, especially MLLs, access rigorous content, engage meaningfully,
and develop both mathematical and language proficiency.
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