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Overview of the research on GenAI 
in Science Education

Journals:

• Science Education: 
JRST, Science Education, IJSE, 
SSE, S&E, JSET

• Physics Education: 
PRPER, TPT, PE, EJP

Main topics:

1. Assessment

2. Classroom use

3. Teaching use

4. AI Knowledge

5. Research Applications



AI Use Declaration

Tor: 
• Gathered the articles
• Read some of the articles
• Made the categories
• Rough-sorted articles into categories

ChatGPT:
• Reviewed articles in each category, provided 

overview (with references)

Tor: 
• Double-checked overview and highlights

Source: GPT5.2



1. GenAI for Assessment

• GenAI can grade short responses near 
human level
– Works best with human-designed prompts 

& rubrics

• Most useful for making low-stakes, 
formative assessments

– Making high-stakes tests requires 
psychometric validation

• Assessment design is shifting now that 
AI can pass exams

Source: GPT5.2



• Used GPT-4 to grade university physics 
exam responses

• achieved human-level agreement in 
scoring (around 70–80%, on par with 
instructors)

• AI also generated explanations for each 
grade as feedback to students

• Whole AI grading process cost only 
about $0.05 per response



2. GenAI for Classroom Use

• GenAI works best as structured 
scaffolding, not open-ended use
– Most effective for hints, feedback, 

dialogue, and tutoring

• Learning gains are real but strongly 
design-dependent

– Metacognitive support often outperforms 
content-only help

• Equity and affective impacts vary with 
prior knowledge and AI literacy

Source: GPT5.2



• Randomized controlled trial in 
undergraduate physics

• AI tutor provided adaptive, step-by-
step problem-solving support

• Students using AI tutoring 
outperformed peers in active-
learning sections

• Largest gains for procedural and 
quantitative problem-solving tasks



3. GenAI for Teaching, Lesson Planning, 
and Teacher Training

• GenAI works best as a co-planner and pedagogical 
partner, not an autonomous teacher

– Lesson quality is highly variable and mediated by 
teachers’ PCK, AI literacy, and prompting skill

• Inquiry-based teaching is hard for GenAI without 
human framing and differentiation

• Teacher education is shifting toward AI literacy, 
critical evaluation, and agency, not tool mastery alone

– Adoption depends more on perceived usefulness, 
norms, and institutional support than technical skill

Source: GPT5.2



• GenAI can generate structurally 
sound lesson plans, but quality is 
inconsistent

• Performs well on content accuracy 
and alignment, weak on epistemic 
goals

• Not great at inquiry-based teaching

• GenAI shifts planning work toward 
evaluation, refinement, and 
redesign



4. Evaluating AI Knowledge and Skills

• Strong on text-based questions, often at 
or above student level

– Weak on visuals & representations (graphs, 
diagrams, spatial reasoning)

– Errors mirror student misconceptions, not 
random failures

• Multistep reasoning is fragile unless using 
reasoning-optimized models

• Reasoning models rival experts, 
challenging unsupervised assessment

Source: GPT5.2



• GPT-4o and reasoning model o1-
preview outperform Olympiad 
students on average

• Reasoning-optimized models show 
more structured, reliable solution 
paths

• Prompting has limited impact 
compared to model architecture

• LLMs excel at well-defined problems, 
still struggle with ill-defined ones

• Raises serious concerns for 
unsupervised summative assessment



5. AI in Science Education Research

• Scales qualitative analysis to datasets 
impossible for humans alone

• Embeddings + ML reliably reproduce 
expert coding patterns without GenAI 
black-box issues

• Human-in-the loop is important for 
validity, transparency, and trust 
(computational grounded theory)

Source: GPT5.2



• Used embeddings to quantify 
meaning of physics education 
research conference papers

• Humans deductively define 
categories based on examples

• Good agreement with prior analyses

• Avoids “black box” issues with chat-
based models



What’s missing?
(Tor’s wishlist)

1. Theory-driven studies of AI-mediated 
learning

– Build on the theory we already have!

2. How AI can address enduring “friction 
points” in our education systems

– CT, active learning, differentiation etc.

3. Documenting and addressing 
learning-loss due to AI

Source: GPT5.2



THANK YOU!

DALL-E via GPT4
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