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Introduction
● Growing momentum to teach AI across K-12 classrooms
● Most current AI curricula and tools are used in informal 

learning settings (Song et al., 2023; Kim & Kwon, 2024)
● Opportunity to embed AI learning into core subjects such 

as science
● Conversational AI (e.g., Siri, Alexa, ChatGPT) is already 

part of students' everyday experiences
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 Growing momentum to teach AI across K-12 classrooms
 Most current AI curricula and tools are used in informal 

learning settings (Song et al., 2023; Kim & Kwon, 2024)
 Opportunity to embed AI learning into core subjects like 

science
 Conversational AI (e.g., Siri, Alexa, ChatGPT) is already part of 

students' everyday experiences

We introduce a middle school learning 
module: “Conversational AI + Science”

Introducing AI through building science-topic chatbots
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Learning 
Platform: 

AMBY
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“Conversational AI + Science” Learning Module

● 10-hour learning module  
○ AI introduction lessons
○ hands-on activities creating chatbots using AMBY
○ chatbot project development 

● Adapted from an informal summer camp curriculum 
(Song et al., 2023)

● Worked with three teachers to integrate science content
● Exemplar Science Chatbots
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Lesson Focus Key Learning Objectives

L1: Intro to AI What is AI? - Define AI
- Recognize AI characteristics
- Give examples like Siri, self-driving 
cars

L2: Intro to Chatbots Chatbot Basics - Identify chatbot examples (e.g., Alexa)
- Describe what chatbots can do

L3: Intents Understanding Intents - Define and identify intents
- Understand training phrases and 
responses
- Create responses for common intents

Overview of Conversational AI Learning Module (Pt 1)
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Lesson Focus Key Learning Objectives

L4: Follow-up Intents & 
Design

Designing 
Conversations

- Define follow-up intents
- Learn good design practices:
• Set user expectations
• Use clear conversational flow
• Add helpful fallback and "help" responses

L5: Entities Understanding Entities - Define entities
- Identify entities from user input

L6: Project Work Building a Chatbot - Create a chatbot using AMBY
- Apply good design
- Test and revise
- Peer review and reflect

Overview of Conversational AI Learning Module (Pt 2)
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Research Questions

● RQ1: How do students demonstrate AI and science 
knowledge through the design and implementation 
chatbot artifacts?

● RQ2: What changes occur in students’ attitudes 
towards AI after an integrated learning experience?

● RQ3: How do students describe their experiences with 
AI-integrated science learning?
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● 6th grade Science, public school in 
Gainesville, Florida

● 128 students in total, 100 
consented to participate in research

● Average age: 11.7 (sd = 0.48)
● Gender: 49 girls, 46 boys, 1 

non-binary, 1 prefer not to answer
● Race/Ethnicity Distribution

Middle School Classroom Study
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Study Procedure

AMBY Hands-on 
Practice
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Results

● RQ1: How do students demonstrate AI and science 
knowledge through the design and implementation 
chatbot artifacts?

● RQ2: What changes occur in students’ attitudes 
towards AI after an integrated learning experience?

● RQ3: How do students describe their experiences with 
AI-integrated science learning?
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Results

● RQ1: How do students demonstrate AI and 
science knowledge through the design and 
implementation chatbot artifacts?
○ Chatbot artifact assessment
○ Post AI knowledge assessment
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Chatbot Artifact Rubric Dimensions

1. Project ideation
2. Conversational design
3. AI development 
4. Knowledge of subject content
5. End-user satisfaction (EUS)

○ Averaged from three external annotators

 Rubric Cohen’s kappa = 0.82
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Chatbot Artifact Rubric Dimensions

1. Project ideation
2. Conversational design
3. AI development 
4. Knowledge of subject content
5. End-user satisfaction (EUS)

○ Averaged from three external annotators

AI Knowledge

Science 
Knowledge

 Rubric Cohen’s kappa = 0.82
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Chatbot Artifact Assessment Result

 Rubric Cohen’s kappa = 0.82
16N=51



● Substantial mastery of the learning concepts
● 15 questions. 14 multiple choice, 1 open-ended. 
● Average correct percentage: 90%. 
● Only four questions had an average correct percentage of 

below 90%
○ identifying better conversational design given a user 

interaction scenario 
○ Identifying entity elements given a user message

Post AI Knowledge Assessment
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Results

● RQ1: How do students demonstrate AI and science 
knowledge through the design and implementation 
chatbot artifacts?

● RQ2: What changes occur in students’ attitudes 
towards AI after an integrated learning experience?

● RQ3: How do students describe their experiences with 
AI-integrated science learning?
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•P value obtained from paired samples t-test between pre and post responses
•Score scale 1-4
•N=92

AI Attitude Change from Pre to Post
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•P value obtained from paired samples t-test between pre and post responses
•Score scale 1-4
•N=92
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An Attitude Paradox?

AI Attitude Change from Pre to Post



Results

● RQ1: How do students demonstrate AI and science 
knowledge through the design and implementation 
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● RQ2: What changes occur in students’ attitudes 
towards AI after an integrated learning experience?

● RQ3: How do students describe their experiences with 
AI-integrated science learning?
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Perceived Impact on Science Learning

● Thematic analysis of student written responses in 
post-questionnaire

● Prompt: Did the conversational AI lessons and 
activities help you understand science concepts you 
learn from class? If so, how?
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Perceived Impact on Science Learning
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● Prompt: Did the conversational AI lessons and activities help you 
understand science concepts you learn from class? If so, how?



Main Takeaways
● We present “Conversational AI + Science” learning module 

that integrates AI education into middle school science. This 
integration model is adaptable across multiple subjects

● We report empirical outcomes of students’ attitudes, learning 
artifacts and experiences in AI-integrated science learning

● Chatbot development can function as a novel assessment 
tool in formal education for both AI concepts and domain 
knowledge
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Additional slides
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IntentsTraining 
Phrases

Responses
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5. End-user Satisfaction
● The agent was easy to understand
● The agent understood what I said in this conversation
● In this conversation, it was easy to find the information I wanted
● I knew what I could say at each point of the dialogue
● The agent worked the way I expected 
● I would like to talk to the agent again
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Student Learning Experiences

● Thematic analysis of student written responses in 
post-questionnaire

● Prompt: Did the conversational AI lessons and 
activities help you understand science concepts 
you learn from class? If so, how?
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