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Abstract

This research aims to evaluate the educational performance of three
generative chatbots AT applications in designing a math lesson plan. The
importance of this study lies in its contribution to bridging the gap
in studies that have analyzed lesson plans designed by chatbots. The
research questions are: To what extent does the lesson plan generated
by ChatGPT 3.5, ChatGPT 4, and Gemini align with the criteria of
effective teaching planning? What are the strengths and weaknesses of
the lesson plan? For this purpose, ChatGPT versions 3.5 and 4, and Gemini
were asked to design a math lesson plan on equivalent fractions following
an effective teaching approach. Both quantitative and qualitative
methods were used in the study, employing the “effective lesson plan
rubric” framework to assess the designed lesson plans independently by
three researchers. The results showed that the applications performed
highly in alignment with the standards in some areas (objectives and T/L
materials) but had low alignment in other areas (less than introduction
and summary) . The results also indicated that the lesson procedures
aligned with the objectives, which could serve as a useful starting point
for teachers, but they need to be adapted to fit the specific teaching
contexts and theories of effective teaching by preparing activities that
engage students in constructing their own new knowledge and allow the
teacher to assess students' prior knowledge and their achievement of the

required objectives.
Key words
Artificial Intelligence, ChatGPT, Gemini, mathematical lesson plan.
Résume

Cette étude vise a évaluer la performance éducative de trois applications
d'intelligence artificielle chatbots générative dans la conception d'un
plan de lecon de mathématiques. Son importance réside dans sa
contribution a combler la lacune dans les études ayant analysé les plans
des lecons concus par des chatbots. Les questions sont: dans quelle
mesure le plan de lecon généré par ChatGPT 3.5, ChatGPT 4 et Gemini est-

il conformé aux critéres de planification de 1l'enseignement efficace?



Quels sont les points forts et les points faibles du plan de lecon? Pour
ce but, nous avons demandé a chacun de trois applications de concevoir
un plan de lecon de mathématiques sur les fractions équivalentes selon
une approche d'enseignement efficace. Les méthodes quantitatives et
qualitatives ont été utilisées dans 1'étude, utlisant le grille « les
domaines d'évaluation de plan de legon efficace » pour évaluer les plans
congus indépendamment par trois chercheurs. Les résultats ont montré que
les applications étaient conformes aux critéres dans certains domaines
(objectifs et E/A matériels), mais avaient une faible conformité dans
d'autres domaines (introduction et résumée). En plus les procédures des
lecons étaient alignées avec les objectifs, ce qui pourrait servir de
point de départ pour les enseignants, mais elles doivent étre adaptées
pour s'ajuster aux contextes d'enseignement spécifiques et aux théories
de l'enseignement efficace en préparant des activités qui engagent les
éleves dans la construction de nouvelles connaissances et permettent a
l'enseignant d'évaluer les connaissances des éleves et leur acquisition

des objectifs requis.

Mots-clés

Intelligence artificielle, ChatGPT, Gemini, plan de lecon mathématiques.
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Students will be able to Students will be able to f;‘;ﬁen’;tj ;glg:;:le 2 G At
identify equivalent identify and generate i quivai ent fractions using Gemini asiell 3222t
fractions using visual equivalent fractions. multiplication and division. and ChatGPT4
models (fraction strips, wn
ircles). A3, dmdlgs faina @
o 300 8 o i€
Aasiall
Play a quick matching game.  Greet the students and Begin with a short review oo
Write different whole begin by reviewing the of fractions, focusing on the . !:)55:;: M *
numbers on the board (2. concept of fractions. term’s numerator and At gl
2. 3. 4). Show students denominator. 2an0 UalT8 ey
fraction strips and ask them A Al Lo el
to match each whole number Gemini & 23300
with a fraction that L
represents the whole (e.g., ’
2/2,3/3, 4/4). Discuss the
concept of fractions
representing parts of a
whole.
Tell students they will be Define what equivalent Introduce the concept of —
leaming about "twin fractions are: fractions that  equivalent fractions with a poiisl \:‘“'-”" ®
fractions” or fractions that gt Jfiad olhc)y

look different but represent
the same amount. Show two
circles (or fraction strips)
divided differently but with
the same amount shaded

represent the same value
or part of a whole, but are
expressed in different
forms.

- Use visual aids such as
fraction bars or circles to
demonstrate equivalent
fractions.

simple definition:
"Fractions that may look
different but have the same
value."

Visual Demonstration:

Use fraction strips to show
fractions that are equivalent
to 1/2 (e.g., 2/4, 3/6, 4/8) to
provide a clear, visual
understanding.
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Distribute fraction strips. Introduce the concept of i
Show students a fractilc)m finding equi\?f]em Explaining the Concept: posial o K8 e
strip (e.g.. 1/2). Ask them 0 fractions by multiplying or ~ _*Piainhowto find oAl g guinsall (Y
identify other strips that ciividing boththe  ©quivalent fractions using el
represent the same amount numerator and the ~ multiplication and
shaded (e.g.. 2/4.3/6). Guide  4onominator by the same  division. Use examples on
them to see how dividing the ; qumber.  the whiteboard.
whole into more parts i
creates equivalent fractions. Demonstrate how to find Gaeadl AW e
equivalent fractions using Gl o 5380 50
manipulatives and
diagrams.
) 5503
Distribute the worksheet Distribute worksheets Distribute worksheets Awod 8 lyellac) e
with practice problems. with fraction problems to  containing problems on O da el A8 e
The problems should each student. identifying and creating Dl EY) e Gemind
include pictures of fractions equivalent fractions. Jsell o paizme I
strips or circles divided into Gl daxd g da g el
fractions. Students practice L Lass Ay ikl
creating equivalent Oibaiall e da il
fractions by multiplying the UsealiS izl Y e 58l
numerator and denominator sl Jes
by the same number.
EWS L

review the key points of the
lesson: definition of
equivalent fractions, using
visual models, and creating
equivalent fractions through
multiplication.

Summarize the key points
covered in the lesson about
equivalent fractions.
Review the steps for
finding equivalent
fractions.

Recap the main points of
the lesson: definition of
equivalent fractions,
methods to find them, and
their importance.
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ChatGPT 3.5
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Discuss the concept of

fractions representing parts

of a whole.
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: " S Defu’le RERLER v Lo Introduction to New Lt et Y @
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Distribute the worksheet
with practice problems. The
problems should include
pictures of fractions strips

Distribute worksheets with
fraction problems to each
student.

Distribute worksheets
containing problems on
identifying and creating
equivalent fractions.
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creating equivalent
fractions by multiplying the
numerator and denominator
by the same number.
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Lesson Plan: Identifying Equivalent Fractions

Regular Information: - Date: [Insert Date]

- Duration: 60 minutes

- Class: Grade 4 Mathematics

Specific Objectives:

1. Students will understand the concept of equivalent fractions.

2. Students will be able to identify and generate equivalent fractions.
3. Students will practice converting fractions to their simplest form.
Teaching and Learning Materials:

1. Whiteboard and markers

2. Fraction manipulatives (e.g., fraction bars, circles)

3. Worksheets with fraction problems

4. Examples of equivalent fractions

5. Interactive whiteboard or projector

Lesson Development:

Introduction (10 minutes):

- Greet the students and begin by reviewing the concept of fractions.

- Define what equivalent fractions are: fractions that represent the same value or part of a whole,

but are expressed in different forms.

- Use visual aids such as fraction bars or circles to demonstrate equivalent fractions.


https://doi.org/10.1016/j.caeai.2021.100025

- Provide examples of equivalent fractions (e.g., 1/2 = 2/4, 3/4 = 6/8) and discuss how they

represent the same amount.
Building New Knowledge (15 minutes):

- Introduce the concept of finding equivalent fractions by multiplying or dividing both the

numerator and the denominator by the same number.
- Demonstrate how to find equivalent fractions using manipulatives and diagrams.

- Guide students through examples on the whiteboard, showing step-by-step how to identify

equivalent fractions.

- Encourage students to ask questions and participate in discussions.
Reinforcement (20 minutes):

- Distribute worksheets with fraction problems to each student.

- Instruct students to work independently or in pairs to identify and generate equivalent fractions

for the given fractions on their worksheets.
- Circulate around the classroom, providing assistance and guidance as needed.

- After completing the worksheets, review the answers as a class, discussing the strategies used to

find equivalent fractions.

- Provide additional examples and practice problems if necessary.

Summary (5 minutes):

- Summarize the key points covered in the lesson about equivalent fractions.
- Review the steps for finding equivalent fractions.

- Assign homework to reinforce the concept, if applicable.

- Encourage students to practice identifying and generating equivalent fractions outside of the

classroom.
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Lesson Plan: Identifying Equivalent Fractions
Regular Information
- Date: [Insert Date Here]
- Duration: 60 Minutes
- Class: Grade 4 Math
Specific Objectives
By the end of the lesson, students will be able to:
1. Define what equivalent fractions are.
2. ldentify and create equivalent fractions using multiplication and division.

3. Use visual aids (fraction strips and circles) to understand and explain why two fractions are

equivalent.

4. Demonstrate understanding through practice problems and activities.

Teaching and Learning Material

- Visual Aids: Fraction strips, fraction circles, visual representation charts.

- Worksheets: Problems involving the identification and creation of equivalent fractions.

- Digital Resources: Interactive fraction games and videos explaining equivalent fractions.
- Whiteboard and Markers: For demonstrations and explanations.

Lesson Development

Introduction (10 Minutes)

- Warm-up Activity: Begin with a short review of fractions, focusing on the term’s numerator and

denominator.



- Introduction to New Content: Introduce the concept of equivalent fractions with a simple

definition: "Fractions that may look different, but have the same value."”

- Visual Demonstration: Use fraction strips to show fractions that are equivalent to 1/2 (e.g., 2/4,

3/6, 4/8) to provide a clear, visual understanding.
Building New Knowledge (20 Minutes)

- Explaining the Concept: Explain how to find equivalent fractions using multiplication and

division. Use examples on the whiteboard.

- Interactive Activity: Students use fraction strips or circles to create equivalent fractions in pairs.
- Video Presentation: Show a brief educational video to reinforce the concept.

Reinforcement (15 Minutes)

- Worksheet Activity: Distribute worksheets containing problems on identifying and creating

equivalent fractions. Circulate the room to offer guidance.

- Interactive Games: Use digital resources to engage students with interactive fraction games that

reinforce the concept of equivalent fractions.
Summary (5 Minutes)

- Recap the main points of the lesson: definition of equivalent fractions, methods to find them, and

their importance.

- Preview the next lesson, hinting at how equivalent fractions will be used in future math concepts.
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Lesson Plan: Identifying Equivalent Fractions

Date: [Date of Lesson] Duration: 60 minutes Class: Grade 4



Objectives:

o Students will be able to define equivalent fractions.

« Students will be able to identify equivalent fractions using visual models (fraction strips,

circles).

o Students will be able to generate equivalent fractions by multiplying the numerator and

denominator by the same number.

Materials:

o Chart paper or whiteboard

e Markers

o Fraction strips (cut into various fractions)

o Large circles cut into fractions (optional)

e Scissors (for student use if needed)

o Worksheet with practice problems (including pictures)

Lesson Development:
Introduction (10 minutes):
1. Warm-up Activity (5 minutes): Play a quick matching game. Write different whole
numbers on the board (e.g., 2, 3, 4). Show students fraction strips and ask them to match
each whole number with a fraction that represents the whole (e.g., 2/2, 3/3, 4/4). Discuss

the concept of fractions representing parts of a whole.

2. Introduce Equivalent Fractions (5 minutes): Tell students they will be learning about
"twin fractions" or fractions that look different but represent the same amount. Show two
circles (or fraction strips) divided differently but with the same amount shaded. Ask, "Can
these fractions represent the same amount even though they look different?" Guide them

to understand these are called equivalent fractions.

Building New Knowledge (20 minutes):



1.

Visual Models and Activity (15 minutes): Distribute fraction strips. Show students a
fraction strip (e.g., 1/2). Ask them to identify other strips that represent the same amount
shaded (e.g., 2/4, 3/6). Guide them to see how dividing the whole into more parts creates

equivalent fractions.

Large Circles (Optional, 5 minutes): For a more hands-on approach, use large circles
pre-cut into fractions. Students can work in pairs to shade equivalent fractions on their

circles.

Reinforcement (20 minutes):

1.

Multiplication Connection (10 minutes): Introduce the concept of multiplying by 1.
Show students a fraction strip (e.g., 1/3). Demonstrate multiplying the top and bottom by
1 (1 x 1/3 = 1/1). Explain how multiplying by 1 doesn't change the size of the fraction, but

rewrites it.

Practice with Multiplication (10 minutes): Distribute the worksheet with practice
problems. The problems should include pictures of fractions strips or circles divided into
fractions. Students practice creating equivalent fractions by multiplying the numerator and

denominator by the same number.

Summary (5 minutes):

1.

Briefly review the key points of the lesson: definition of equivalent fractions, using visual

models, and creating equivalent fractions through multiplication.

Preview upcoming lessons where equivalent fractions might be used (e.g.,

adding/subtracting fractions).



