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We’re asking 
education 
leaders to 
make 
consequential 
decisions about 
AI at a moment 
when…
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● Technology is 
advancing rapidly

● Policy is still forming
● Evidence is still 

emerging

We’re asking 
education 
leaders to make 
consequential 
decisions about 
AI at a moment 
when…
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And most 
districts are 
currently 
making AI 
decisions in the 
wrong order
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But first, let’s 
understand the 
evidence

And most 
districts are 
currently 
making AI 
decisions in the 
wrong order
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➔ The current trends in 
AI research relevant to 
K-12

➔ Identifying the high-
quality causal studies

➔ Distilling it down to 
key findings (and 
what’s missing)



Stanford | Accelerator for Learning



Stanford | Accelerator for Learning

Takeaway #1

There is no 
high-quality 
causal research 
yet on student-
facing AI in US 
K-12 
classrooms
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Takeaway #1

There is no 
high-quality 
causal research 
yet on student-
facing AI in US 
K-12 
classrooms

Most rigorous studies 
occur in:

● higher education
● controlled settings
● international 

contexts
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Takeaway #2

Evidence on 
student-facing 
AI is mixed
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Takeaway #2

Evidence on 
student-facing 
AI is mixed

Outcomes likely 
depend on 
pedagogical design:

● step-by-step 
instruction → 
stronger effects

● open-ended AI 
tools → weaker or 
inconsistent results
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Takeaway #3

Evidence on 
teacher-facing 
AI is more 
promising
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Takeaway #3

Evidence on 
teacher-facing 
AI is more 
promising

Examples with positive 
results:

● lesson planning
● teacher feedback
● instructional 

support
● formative 

assessment support
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Takeaway #4

The evidence is 
weakest where 
stakes are 
highest
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Takeaway #4

The evidence is 
weakest where 
stakes are 
highest

Little to no high-quality 
research yet on:

● equity impacts
● long-term learning
● social development
● student well-being
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Education 
leaders cannot 
wait for perfect 
evidence
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Education 
leaders cannot 
wait for perfect 
evidence

And they 
cannot treat 
early signals as 
settled 
conclusions
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Most AI decisions start with tools

Common sequence:

1. AI tool →
2. Pilot → 
3. Adoption
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Most AI decisions start with tools

Common sequence:

1. AI tool →
2. Pilot → 
3. Adoption
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AI in service of 
what?
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AI in service of 
what?

What we know to be true 
about learning science:

Cognitive Load Theory

Zone of Proximal Development

Transfer of Learning

Metacognition

Expertise Reversal Effect

Productive Struggle
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Instead, start with student capacities
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Instead, start with student capacities

Student 
Capacities
knowledge
skills
affects

[portrait of a 
graduate]

Learning 
Experience
s
[based on 
evidence]...that 
are shown to 
build the student 
capacities we 
want 

AI’s Role
① enable the 
learning sciences

② unlock 
historical barriers 
to the learning 
experiences we 
want

AI Tools
Targeted for the 
determined role
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Why Order Matters

Adopting tools 
first
● markets shape learning 

goals

● systems lock into products

● we optimize a legacy 
system with AI

Districts start 
with learning
● tools serve learning design

● innovation is aligned with 
what we want for students

● educators remain central
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Given the current evidence…

● Student-facing AI 
impacts are mixed [depends on 
pedagogical design]

● Teaching-facing AI 
promise in improving instruction, 
feedback, formative assessment, & lesson 
planning

● Evidence is lacking 
on equity, learning needs, long-term 
outcomes, and SEL

● No causal studies 
on US K12 students
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Given the current evidence…

● Student-facing AI 
impacts are mixed [depends on 
pedagogical design]

● Teaching-facing AI 
promise in improving instruction, 
feedback, formative assessment, & lesson 
planning

● Evidence is lacking 
on equity, learning needs, long-term 
outcomes, and SEL

● No causal studies 
on US K12 students

What does this 
mean for 
leadership 
decisions right 
now?
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Table Discussion - 10 minutes

● Student-facing AI 
impacts are mixed [depends on 
pedagogical design]

● Teaching-facing AI 
promise in improving instruction, 
feedback, formative assessment, & lesson 
planning

● Evidence is lacking 
on equity, learning needs, long-term 
outcomes, and SEL

● No causal studies 
on US K12 students

Based on the evidence, where 
specifically do you want to be cautious 
on AI in YOUR DISTRICT?

Based on the evidence, where where 
specifically do you see the most 
promise on AI in YOUR DISTRICT?

● Where might your district’s expectations be ahead 
of evidence?

● What would your district want to study before 
scaling something?

● Where could your district accidentally move too 
fast?

1

2
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What leaders can do now:

❶ Avoid a “tools-first” approach -
start with student capacities

❷ Invest in teacher-facing uses
❸Build AI literacy - adults and 

students
❹ Avoid long-term vendor lock-in 

too early
❺ Stay connected to evolving 

evidence

inaction 
is not an 
option
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Learn More
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AI is reshaping 
education

Actions now will 
determine if it:
● strengthens learning
● optimizes current 

flawed systems
● or erodes learning
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Appendix
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Research Trends
● Most AI in education papers focus 

on students as users.

● Causal impact papers 
disproportionately focus on the 
impacts of AI on math skills.

● Most AI research in education is 
conducted in postsecondary 
settings, but the causal evidence
base is more focused on high 
school contexts.

● Only a small proportion of the 
research on AI in K-12 is causal.
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20 High-Quality Causal Papers
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The Learning 
Science Lens
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Key Findings - Students

1. Some student-facing AI tools improve performance 
while students have access, but effects when 
students no longer have tool access are mixed.

2. AI tools can alleviate students’ cognitive burden 
and foster positive experiences in learning, 
although they may not encourage deeper thinking.

3. Tutoring chatbots may be more effective than 
general-purpose AI chatbots, and the pedagogical 
design of the tutoring chatbot matters.

● 14 causal studies
● 7 studied university 

students
● 7 studied high school 

students 
● no US K-12 studies
● limited insights on equity 

considerations and 
learning needs, ELL, and 
students with disabilities

● no insights on the 
impacts on student 
emotional and social 
needs
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Key Findings - Teachers

● 8 causal studies
● 4 studied K-12 in the US
● 4 studied K-12 in 

international contexts 
● studies included teacher 

time use, teacher 
outputs, real-time 
feedback, tutoring, and 
types of teachers 
benefitting

1. AI can reduce teacher time spent on routine tasks, or 
shift teacher effort, with no evidence of quality losses.

2. AI can deliver automated feedback on teaching and 
student progress, improving instructional quality and 
student outcomes.

3. AI can offer real-time instructional suggestions that 
improve educator practice and student outcomes, 
particularly in messaging-based settings.

4. AI pedagogical supports appear to be most beneficial 
to lower-rated and less experience educators.
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