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Abstract
 In this article, we discuss how to help mathematics teachers implement interdisciplinary lessons using a tool
called ChatGPT, an artificial intelligent chatbot. We offer suggestions on how to do this effectively and
considerations based on the fact that this new technology has bias issues.

Introduction
Researchers have identified that the best way to teach mathematics is by engaging students in authentic activities
that show why mathematics is needed in their everyday lives (e.g., Czerniak et al., 1999; Sawyer & Lupo, 2022).
When our subjects are taught in silos, students cannot fully see the importance of mathematics in the real world.
However, we know this process is difficult to implement. Creating interdisciplinary lessons and units takes time,
and it can be difficult to develop a topic with meaningful mathematics instruction with the incorporation of other
standards in the same grade level. Consequently, we believe that we have a concept that can be applied and
investigated to help support teachers in their construction of interdisciplinary lessons by utilizing artificial
intelligence to gather resources and generate creative ideas for cross-content lessons.

ChatGPT in the Classroom
 Since its introduction on November 30, 2022, ChatGPT has been used by students to help answer homework
problems, write papers, and search for information in their classes. We believe this resource can also be used by
teachers, especially in their lesson-planning processes and specifically when creating interdisciplinary lessons. As
seen in Figure 1, ChatGPT provides full mathematics lesson plans by just asking a question, automatically providing
the following components: lesson title, grade level, duration, learning objectives, materials, introduction,
exploration and explanation, guiding practices, independent practice, application, closing, assessment, and
extension activities. Although ChatGPT provides a comprehensive overview of the lesson plan, we know that
ChatGPT has many issues, including accuracy, bias, and plagiarism issues (Newton, 2023; Wu, 2023). For instance,
Figure 1 shows the output of a lesson plan that illustrates various mathematical practices, such as activating
students’ prior knowledge, unpacking the subtraction process, utilizing explicit instruction, and modeling the
subtraction process; plus, finding possible instructional time for students to identify real-life scenarios involving
two-digit subtraction. Yet ChatGPT does not recognize instances where the concept of regrouping may be
unnecessary. To demonstrate, step four of the sample lesson plan states that the practitioner should introduce
the concept of regrouping by teaching students how to subtract 58 – 34. However, this mathematical equation
does not accurately depict an example of two-digit subtraction that requires regrouping as the digits 5 and 8 are
both greater than the digits 3 and 4, respectively. Rather, this equation represents a standard two-digit
subtraction problem that would be taught prior to instruction about regrouping.
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Chatting with ChatGPT (continued)

Question to ChatGPT: Create a conceptual engaging lesson plan to teach two digit subtraction with regrouping.

ChatGPT’s response: 
**Lesson Title:** Exploring Two-Digit Subtraction with Regrouping

**Grade Level:** 2nd Grade

**Duration:** 45-60 minutes

**Learning Objectives:**
- Students will understand the concept of regrouping in two-digit subtraction.
- Students will practice two-digit subtraction with regrouping through hands-on activities and real-life scenarios.
- Students will be able to solve two-digit subtraction problems independently.

**Materials:**
- Whiteboard and markers
- Two-digit subtraction flashcards
- Base-ten blocks
- Worksheets with subtraction problems
- Pencils and erasers
- Counters or small objects (optional)

**Introduction (10 minutes):**
1. Begin by writing a two-digit subtraction problem without regrouping on the whiteboard. For example: 43 - 27.
2. Ask the students to solve the problem using their prior knowledge and share their answers.
3. Discuss the subtraction process, emphasizing that when we subtract, we start from the rightmost digit and move to the left.

**Exploration and Explanation (15 minutes):**
4. Introduce the concept of regrouping by writing a subtraction problem that requires it. For example: 58 - 34.
5. Explain that when we subtract, sometimes the top digit (the minuend) is smaller than the bottom digit (the subtrahend), so we
need to regroup or borrow from the tens place.
6. Use base-ten blocks to demonstrate regrouping. Show how to exchange a ten-unit block for ten ones.
7. Solve the problem together step by step, discussing each step thoroughly. Emphasize that regrouping occurs when the minuend
digit is smaller than the subtrahend digit.

**Guided Practice (10 minutes):**
8. Distribute subtraction flashcards to the students, ensuring some of them involve regrouping.
9. Work through a few problems together as a class. Encourage students to think aloud while solving and discuss their thought
processes.

Figure 1
Example of Lesson Plans in ChatGPT



 **Independent Practice (10 minutes):**
10. Provide worksheets with two-digit subtraction problems, including some with regrouping.
11. Students work independently on solving these problems.
12. Circulate the room to provide assistance and monitor progress.
 
**Application (5 minutes):**
13. Discuss real-life scenarios where subtraction with regrouping might be necessary, such as buying items at a store or
measuring ingredients for a recipe. Encourage students to think about when they might encounter such situations in their daily
lives.
 
**Closing (5 minutes):**
14. Ask a few students to share their experiences in solving problems with regrouping and how they might use this skill in
everyday life.
15. Summarize the key points of the lesson, emphasizing the importance of understanding regrouping in subtraction.
16. Assign homework that includes more subtraction problems with regrouping to reinforce the concept.
 
**Assessment:**
- Assess students' understanding through their participation in class discussions, their ability to solve problems on their own,
and their completion of the homework assignment.
 
**Extension Activities (optional):**
- Create a "Subtraction with Regrouping" game where students practice regrouping in a fun and interactive way.
- Have students work in pairs to create their own two-digit subtraction problems with regrouping and exchange them with a
partner to solve.
- Explore online interactive math games and resources that reinforce subtraction with regrouping.
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Figure 1 (continued)
Example of Lesson Plans in ChatGPT
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 In addition, in step five, the practitioner must be aware of the outdated mathematical languages used in ChatGPT,
such as "borrowing," as well as the possible misconceptions that students may attain from the lesson, as the
emphasis on "regrouping and borrowing from the tens place" may cause later confusion once students begin to
subtract three-digit numbers. Lastly, ChatGPT generates limited real-life examples, as seen in the "Application"
section, providing general examples that involve "two-digit subtraction" such as "buying items at a store," without
providing more specific examples of what "regrouping may look like when buying an item at a store," leaving the
teacher to think and create their own examples of "regrouping in a store setting" due to the current limitations of
ChatGPT of providing concrete real-life examples.  Thus, it is the teacher's professional responsibility to evaluate
AI lesson plans for accurate mathematical expressions and language and use their knowledge of the best
pedagogy and knowledge of their students to support their classroom best. However, with the assistance of
ChatGPT, new ideas and new ways to think about engaging and presenting mathematical concepts and skills will
enable teachers to make their lessons engaging and allow them to develop and incorporate deeper and higher
levels of thinking into their lessons, particularly with interdisciplinary lessons as we will uncover!



My Classroom Experience with Lesson Planning
During my time as a practitioner, lesson planning norms were established mainly by building-level administration.
Early in my career, I taught in a school on a state-sanctioned improvement plan, so explicit planning for specific
aspects of instruction was required for our weekly lesson plans, along with additional scrutiny and oversight. While
lesson planning time was set aside for math each week, much of our planning was done before and after our
meetings. Lesson planning time was mainly spent collating resources, activities, and preconstructed lessons and
placing them into the overall unit plan. Then, using that as a guide, we would plan our weekly lesson plans. Nearly all
our curricular items were stored digitally; by the time a weekly lesson plan was completed, it represented a
comprehensive hyperdoc of all our personal and online resources we planned to employ throughout the week.
 Since most practitioners are retrieving and teaching materials from a nearly completely digital curriculum base,
integrating AI into such a domain is not only feasible but readily available. Therefore, we suggest teachers use new
technology like ChatGPT to enhance, critique, and provide an alternative perspective on what has already been
constructed and used in the field.

Interdisciplinary Lessons
Educators can also use ChatGPT to create interdisciplinary lesson plans, enriching students' understanding of the
value and applicability of math in our lives. For instance, upon the request to develop a lesson plan that blended
history and math with a focus on population growth, ChatGPT provides online resources of websites of what other
educators have done. Some of these recommendations include website suggestions that provide educators with
further activities and lessons tied to population growth or platforms that support explorative learning, enabling
students to apply their historical knowledge and blend it with their ability to use mathematical concepts to
understand and explain the impacts as well as the changes and factors that might have contributed to population
growth and decline as seen in Figure 2.
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Chatting with ChatGPT (continued)

Question to ChatGPT: what are some great resources on linking how math can be used in history with possible tasks for students
to solve

ChatGPT’s response: Certainly! Here are some suggestions and resources to teach about population growth, blending both math
and history:

**1. Historical Population Data:**
  - Explore historical population data sets from reputable sources. The United Nations, World Bank, and other organizations often
provide historical population statistics by region and country.

**2. Population Pyramids:**
  - Use population pyramids to visually represent population structures over time. Compare pyramids from different historical
periods and regions to analyze demographic trends. You can find historical population pyramids on websites like World Population
Review or create your own using demographic data.

Figure 2
ChatGPT’s Suggested History-Math Blended Resources (November 10, 2023)
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**3. TED-Ed Lessons:**
  - Check out TED-Ed lessons related to population growth and historical demographics. TED-Ed offers animated lessons that
combine engaging visuals with educational content.

  - [How Do Population Pyramids Work?](https://ed.ted.com/lessons/how-do-population-pyramids-help-us-learn-about-history-
kim-preshoff)

**4. Gapminder:**
  - Gapminder provides interactive visualizations of global trends, including population growth. The Gapminder World tool
allows students to explore and compare data on population, income, and life expectancy over time.

  - [Gapminder World](https://www.gapminder.org/tools/)

**5. Population Education Resources:**
  - Population Education, a program of Population Connection, offers educational resources, lesson plans, and activities related
to population dynamics. These resources often integrate math and history.

  - [Population Education](https://populationeducation.org/)
**6. World Population History:**
  - Explore the World Population History website, which provides interactive maps and timelines to visualize population growth
throughout history. The site also includes informative articles and graphics.

  - [World Population History](https://worldpopulationhistory.org/)

**7. National Geographic Education:**
  - National Geographic offers a variety of resources related to population growth and geography. Their educational materials
often incorporate historical perspectives and mathematical concepts.

  - [National Geographic Education](https://www.nationalgeographic.org/education/)

**8. PBS LearningMedia:**
  - PBS LearningMedia features multimedia resources for teachers. Explore their collection of videos, lesson plans, and
interactive activities related to population growth and history.

  - [PBS LearningMedia](https://www.pbslearningmedia.org/)

**9. Khan Academy:**
  - Khan Academy provides online lessons on a wide range of subjects, including math and history. Explore their resources on
population growth, exponential growth, and historical events that influenced demographics.

  - [Khan Academy](https://www.khanacademy.org/)

Figure 2 (continued)
ChatGPT’s Suggested History-Math Blended Resources (November 10, 2023)
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Additionally, we can also provide the AI platform with two standards (in this case, blending math and science) that
closely align to provide a lesson that incorporates said standards into a single lesson, as seen in Figure 3. The two
objectives below were selected as both standards focus on the student’s ability to create graphs that represent
data accurately using several categories (in this case, the lesson provided examples of categories from weekly
temperature to precipitation). Overall, the lesson plan successfully met the essential understanding of the lesson
plan as the transition between the various activities allowed for gradual release for students to move from
understanding to interpreting data. 

Additionally, Figure 3 offers a higher-order thinking task listed under “Extension,” which allows students to further
explore and engage with these learning objectives in a real-world context through meaningful learning tasks of
comparing and contrasting other weather partners in different regions through graphs and researching how
human activities may impact the weather, inviting discussion of environment sustainability. Although this lesson
plan did not offer examples of data, graphs, or websites to find statistics, it exhibits how AI may provide
practitioners with a backbone and ideas on how to approach instruction and enrich the lesson. However,
practitioners must be aware that creating interdisciplinary lessons that may use standards that are not as closely
aligned as the standards used in Figure 3 may result in some inaccuracy within content and examples,
nonetheless, ChatGPT may offer resources or creative ways to link the two standards. Nonetheless, as always,
teachers must critique what the chatbot provides and meet the needs of their students, but overall, ChatGPT
quickly offers examples and resources for interdisciplinary use.

Warning in the Classroom
When looking to utilize AI like ChatGPT for a classroom activity or lesson, many precautions should be known
before ethically implementing it with students. ChatGPT comes with a multitude of warnings and issues. Thus,
teachers must be aware of ChatGPT’s discriminatory nature, especially when creating interdisciplinary lessons that
tie in real-world issues that involve differing opinions surrounding specific subjects. In fact, OpenAI, ChatGPT’s
parent company, even acknowledges that “...ChatGPT can produce harmful and biased answers…” (Garling, 2023,
para 56). Therefore, we cannot take what is given as fact; math teachers must become peer reviewers of the
material first before implementing anything in their lesson

VOL. 36, NO. 2

**10. Population Connection's World of 7 Billion:**
  - World of 7 Billion, a program by Population Connection, offers educational materials, videos, and activities related to global
population issues. Their resources often include both historical context and mathematical concepts.

  - [World of 7 Billion](https://www.worldof7billion.org/)

These resources can serve as a foundation for creating lesson plans that blend history and math in the context of population
growth. Feel free to adapt and combine these materials based on the specific needs and interests of your students.

Figure 2 (continued)
ChatGPT’s Suggested History-Math Blended Resources (November 10, 2023)
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Question to ChatGPT: Create a lesson plan including CCSS.MATH.CONTENT.3.MD.B.3 and 3-ESS2-1.

ChatGPT’s response:

 Lesson Plan: Weather Data and Graphing

**Grade Level:** 3

**Subject:** Mathematics and Science

**Duration:** 60 minutes

**Standards:**
- CCSS.MATH.CONTENT.3.MD.B.3: Draw a scaled picture graph and a scaled bar graph to represent a data set with several
categories. Solve one- and two-step "how many more" and "how many less" problems using information presented in scaled
bar graphs.
- NGSS 3-ESS2-1: Represent data in tables and graphical displays to describe typical weather conditions expected during a
particular season.

**Objective:**
Students will be able to represent weather data in tables and graphical displays, as well as interpret the data to describe typical
weather conditions during a particular season.

**Materials:**
- Weather data for a particular season (e.g., temperature, precipitation)
- Drawing paper
- Rulers
- Markers or colored pencils
- Worksheet with graphing problems

**Procedure:**

1. **Introduction to Weather Data (10 minutes)**
  - Discuss the importance of collecting and recording weather data.
  - Introduce the types of data that are typically recorded for weather (e.g., temperature, precipitation, wind speed).

2. **Weather Data Collection (15 minutes)**
  - Provide students with weather data for a particular season (e.g., weekly temperature and precipitation data).
  - Have students work in pairs or small groups to organize the data in a table.

3. **Constructing a Scaled Picture Graph (15 minutes)**
  - Explain the concept of a scaled picture graph and how it can be used to represent weather data visually.
  - Guide students in constructing a scaled picture graph to represent the temperature data for the season.

Figure 3
ChatGPT’s Interdisciplinary Lesson Example (May 14, 2024)



 ChatGPT 3.5 data was collected between 2015 – and September 2021, which means current information since
that point is not available. For example, as the passing of the Queen of England occurred a year after the
finalization of ChatGPT 3.5 data collection, at the time this article was written, ChatGPT did not know that the
current monarch of the United Kingdom was King Charles III. With the tool not being able to pull from current
sources, ChatGPT can get tricky when looking at how to use it ethically and accurately in a classroom. Therefore,
the tool may not be useful when doing interdisciplinary lessons specifically focused on topics related to current
events, such as finding accurate, up-to-date information about the current water quality report or current events 
in their community. It is up to the teacher as a professional in their field to make ethical and accurate decisions
regarding pairing AI usage with current events within their lesson plan.

Conclusion    
 If teachers utilize AI as a tool for inspiration and to gather resources, they can use the technology in a meaningful
way. Integration of any topic is difficult; thus, the support to harness the inspiration and material from AI in a
productive means may allow teachers to better support learners through fostering connections with real-world
topics and the ability to integrate multiple subjects when implementing meaningful activities to engage students in
mathematical concepts. Sometimes, all we need is to sit down and chat with something new to inspire us or
connect us with resources that will lead us to find and develop creative and better lessons for our math classroom.
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4. **Constructing a Scaled Bar Graph (15 minutes)**
  - Introduce the concept of a scaled bar graph and how it can be used to represent data with bars of different lengths.
-Guide students in constructing a scaled bar graph to represent the precipitation data for the season.
5. **Interpreting Graphs (10 minutes)**
  - Have students interpret the graphs they created, answering questions such as "What was the average temperature for the
season?" or "Which month had the most precipitation?"

6. **Conclusion (5 minutes)**
  - Review the key concepts learned in the lesson: weather data collection, graphing, and data interpretation.
  - Discuss how understanding weather data helps us predict and prepare for different weather conditions.

**Assessment:**
- Students will complete a worksheet with graphing problems related to the weather data, demonstrating their ability to
construct and interpret scaled picture and bar graphs.
- During the lesson, students' understanding of typical weather conditions during a particular season will be assessed through
their participation in data collection and graphing activities.

**Extension:**
- Students can explore how weather patterns vary in different regions and create graphs to compare weather data from
different locations.
- They can also research how human activities impact the weather and discuss ways to mitigate these impacts for a more
sustainable future.

Figure 3 (continued)
ChatGPT’s Interdisciplinary Lesson Example (May 14, 2024)
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