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Agenda

Introduction to National Tutoring Observatory (Justin) ~ 5 Minutes ‘

Insights from Tutoring Analytics (Kirk) ~ 10 Minutes
Live Demo of Sandpiper

Breakout Discussion Groups (Rachel) ~ 18 Minutes

Practical Takeaways (Justin) ~ 3 Minutes

Next Steps (Rachel) ~ 2 Minutes
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Key Insight

“Educational improvement depends on
visibility. We cannot scale what we cannot see,
and we cannot improve what we do not
measure well."

-Godfrey, 2026

P Accelerate



https://accelerate.us/you-cant-scale-what-you-cant-see/
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NTO builds shared infrastructure to collect and analyze tutoring interaction data at scale.

The Looming $90 Trillion Cost of
Learning Loss — and the Policy
Solutions to Address It

‘Hanushék and Hovanetz: New research s

By Eric A. Hanushek & Christy Hovanetz | November 10, 2025

Why Hasn’t Tutoring Been More
Effective?

continues
e oy Saan St ovrmber 82025 (0

Evidence that high-impact
tutoring” “works” amidst
persistent pandemic
learning loss...

..but it’s impact
declines in large
implementations

Evidence on which
tutoring practices are
most effective,
including the role of Al,
remains limited.

~/ Nickow, Oreopoulos & Quan, 2020

/. Kraft, Schueler, & Falken, 2024

~/ Bhatt et al., 2024
/. Kraft, Edwards, & Cannata, 2024

Progress is constrained
by the lack of
large-scale data on real
tutoring interactions
linked to outcomes.



https://www.nber.org/system/files/working_papers/w27476/w27476.pdf
https://edworkingpapers.com/ai24-1031
https://educationlab.uchicago.edu/resources/nber-working-paper-can-technology-facilitate-scale-evidence-from-a-randomized-evaluation-of-high-dosage-tutoring/
https://edworkingpapers.com/ai24-1030
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From Tutoring Data to Insights

Tutoring Session Recording —
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From Tutoring Data to Insights

Tutoring Session Recording — Multimodal Data ——— Transcribed Timestamped Interaction -

..........................................................

Audio and Transcription Student: | don’t know what to do here.

-t
Visual: Student shrugs, looking confused. k-_

Video Recording Tutor: No problem, talk me through step by step.

Chat Transcript Visual: Student points to x*=225 on screen. 4":’

Whiteboard / Screen "l"llltor: Bighl on! erml m‘lfnl)cr squared gives 225. (L
I'ry working backwards from numbers you know. <7

Assessments ~  TTTTTTTTTTTTTTTTTTTTITomTmmmmmmmmmmmmmmmmmmm e
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From Tutoring Data to Insights

Tutoring Session Recording 3 Multimodal Data ——— Transcribed Timestamped Interaction = — Al Annotations

Student: | don’t know what to do here. — Student is confused
Visual: Student shrugs, looking confused. Tutor Move: Prompt

Audio and Transcription

Video Recording ! Tutor: No problem, talk me through step by step. i self-explanation
. i Student: | need to find x here but don’t know how. | Student demonstrates
Chat Transcript ! Visual: Student points to x*=225 on screen. (E/. problem understanding
Whiteboard / Screen i j]jutor: Right on! What {11}1]11)0[' S(]ll;il'(‘fl gives 225. (E/. Tutor Move: A.ff.ective
+ Try working backwards from numbers you know. < support; cognitive
Assessments ~  TTTTTTTTTTTTTTITTTTTTTTITImImImm e scaffold
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From Tutoring Data to Insights

Tutoring Session Recording —— Multimodal Data ——— Transcribed Timestamped Interaction = —— Al Annotations

! Student: | don’t know what to do here. T Student is confused

! Visual: Student shrugs, looking confused. : Tutor Move: Prompt

! Tutor: No problem, talk me through step by step. i self-explanation

! Student: | need to find x here but don’t know hm\'."i/. Student demonstrates

Audio and Transcription
Video Recording

Chat Transcript problem understanding

: | :Ri ! Whe ber squared gives 225. : i
Whiteboard / Screen : Tutor: Right on! What number squared gives 22 / Tutor Move: Affectlve
| support; cognitive
Assessments ~  TTTTTTTTTTTTTTTTTTTTITImmImmmmm e scaffold

Sandpiper:NTO’s Annotation Tool

Empower researchers / developers with a simple Al-assisted
annotation workflow that promotes iteration with feedback.
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National Tutoring Observatory (NTO) Scope

USERS: & Education Researchers, Learning Engineers, Tutoring Providers, School/District Staff

OBSERVATORY

o Pose Research Questions 9 Use/refine Agentic AI Modules 9 Share & Analyze Data

open Source Modules Cloud, Local
N, : . A or API access
P Continuous evaluation and improvement

Multimodal Million Tutor Moves

' 2
Tutoring Data l Multimodal Converter Data Mapper Data Open Access Data
Data —

% = i . Converts video/audio into a transcript Maps original video/audio with transcript, Pipeline L .
abeled tutoring moves
Video, audio, Pipeline whiteboard images and other meta data 9

whiteboarding, chat, % é with student outcomes for
assessmets, context A . e
De-Identifier Data Formatter analysis and training

In partnership with: Removes/substitutes personally Converts data into a standardized format Tram!ng
identifiable information Pipeline
,{ ~‘ 2 i 5 Optimized Language
ez
T & Move/Outcome Classifier Interaction Analysis Models & AI Benchmarks
) Identifies tutor moves, student outcomes, Multimodal Tutoring Data Analysis: for Education
Tutoring School and maps to transcript metadata e.g., talk and wait times, tutor move Open Source Models
providers  Districts frequency/length, student outcome
é% = GenAl-powered prediction, conversation analytics, etc.




NTO RESEACH & DEVLOPMENT
Bringing Visability and
Actionable Insights

To Tutoring g
- O
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CLOSING THE LOOP . .
From Data to Insight to Action

How are
tutors
teaching?

What do we
do about it?

J

Isit
impactful?




HOW ARE TUTORS
TEACHING?

Tutor Moves
Taxonomy

W02 DIUDWISSPIS

https://arxiv.ora/pdf/2603.05778

Learning Support
Moves explicitly meant to help the
student learning skKills or content

Tutoring Support
Moves for supporting tutors’ tutoring
decision-making

Prompting related concepts

Asking to clarify context

Prompting alternative representation

Probing prior knowledge

Prompting explanation

Probing understand

Prompting next step

Correcting own error

Prompting self-explanation

Strategizing

Feedback correct

Feedback incorrect

Feedback neutral

i |Revoicing

Social-Emotional and
Motivational Support

Moves to support students’
social-emotional wellbeing and
motivation.

Restating

Encouraging

Giving hint

Ailing feeling

Giving example

Validating feelings

Explaining conceptual

Praising process

Explaining procurdal

Praising outcome

Giving answer

Praising traits



https://arxiv.org/pdf/2603.05778
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SCALING ANNOTATION WITH Al

Sandpiper

Demo jg

hitps://sandpiperresearch.org/join/nssa-demo-4dd299c8 ‘

@
w
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https://sandpiperresearch.org/join/nssa-demo-4dd299c8
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Who is driving discourse during
tutoring sessions?

Utterances Student: 39.8% Tutor: 60.2%

Words Student: 26.0% Tutor: 74.0%

Tutors are talking more more frequently /

and more verbosely than students




What Tutors Do: Top 15 Moves
B Learning Support B Tutoring Support
Support Category I Social-Emotional Support
‘ Prompting Next Step .

Explaining Procedural _ 4.4
Feedback Correct _ 4.3
‘ Strategizing ﬁ 2.0
H ow A R E Feedback Incorrect _ 1.2
T U To RS Explaining Conceptual _ 1.1
T EAC H I N G? Probing Understand - 0.8
Building Rapport [ 0.6 The most common
praising Process [JIIl 05 instructional moves
Prompting Explanation - 0.4 focus on g u id i ng
Encouagng [l 04 students through

Giving Answer 0.3
—— the problem to a

Probing Prior Knowledge - 0.3 .
Giving Example . 03 CorreCt SOIUtlon
Giving Hint [ 0.3
. Q S
Average occurrences per session

Average across 108 sessions; colored by support category.

o
—_
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What Tutors Do: Top 15 Moves
B Learning Support B Tutoring Support
Support Category M Social-Emotional Support
‘ Prompting Next Step .

Explaining Procedural

I :

Feedback Correct

)

o
»
w

Strategizing

‘ H ow A R E Feedback Incorrect
T U To RS Explaining Conceptual
T EAC H I N G? Probing Understand

Building Rapport

—
N

o

(o]
=
i

In fewer than half of
Praising Process 0.5 SeSSion51 tUtors
Prompting Explanation - 0.4 H\ prom pted stUdents
Encouraging [JN 0.4 to explain the
Giving Answer - 0.3 processes or
Probing Prior Knowledge . 0.3 reasoning.

Giving Example . 0.3
Giving Hint [ 0.3
2 3 4 5)
Average occurrences per session
Average across 108 sessions; colored by support category.

i

o
—
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COMMON PATTERNS OF INSTRUCTION
Guided Instruction/Scafolding

Prompting Next Step ]
In about three

quarters of the [ Student Response
sessions, tutors give

Students,, 3 Prompting Next Step ]
walk-through of the

steps of the problem [ Student Response
and then provide

them the answer. %ack Correct ]

1

[ Student Response
Example in Sandpiper


https://sandpiperresearch.org/projects/69f8ce048dfce1b9cd7999cd/run-sets/69f8cf348dfce1b9cd79a19a/runs/69f8cf448dfce1b9cd79a5b9/sessions/69f8ce1e8dfce1b9cd799b2c#session-viewer-utterance-13

W02 DIUDWISSPIS

COMMON PATTERNS OF INSTRUCTION
Full Procedural Explanation

Procedural Explanation ]
In about 10% of
sessions, tutors give [ Student Response
students a
walk-through of the Procedural Explanation ]
steps of the problem
and then provide them [ Student Response
the answer.

%\g Answer ]
[ Student Response

Example in Sandpiper



https://sandpiperresearch.org/projects/69f8d16e8dfce1b9cd79d22d/run-sets/69f8efa38dfce1b9cd79d5c4/runs/69f8f07f8dfce1b9cd79e039/sessions/69f8ef5e8dfce1b9cd79d528#session-viewer-utterance-10

W02 DIUDWISSPIS

COMMON PATTERNS Of INSTRUCTION
Conceptual Guidance

Conceptual Explanation ]
In about a quarter

of sessions, tutors [ Student Response
focus on explaining

the concepts before Prompting Next Step ]
guiding student

responses. [ Student Re@

%e Feedback
[ Student Response
Example in Sandpiper

1



https://sandpiperresearch.org/projects/69f8f4568dfce1b9cd79e286/run-sets/69f8f5318dfce1b9cd79e3dc/runs/69f8f56d8dfce1b9cd79e868/sessions/69f8f4708dfce1b9cd79e32a#session-viewer-utterance-32
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CLOSING THE LOOP . .
From Data to Insight to Action

=™

Isit
impactful?




IS IT IMPACTFUL? ) )
Towards Understanding Session-Level Impact

Lutoring

unities for

pport

Number of O

o
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500 1

5000 -

2500 -

Immediate Performance (Next Problem)

No Effect,
Estimated ' Estimated
Negative | Positive
Effect ' Effect
-10 ; 10 20

Estimated Treatment Effect (Percentage Points)

https://arxiv.ora/pdf/2602.19296



https://arxiv.org/pdf/2602.19296

IS IT IMPACTFUL? ) )
Towards Understanding Session-Level Impact

Tutoring

unities for

5000 -

pport

Number of O
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7500 -

2500 4

o

Immediate Performance (Next Problem)
No Effect,

Average Treatment Effect
-IIIII||| ||‘||I|IIIII-
|

-10 0 20
Estimated Treatment Effect (Percentage Points)

https://arxiv.orq/pdf/2602.19296
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CLOSING THE LOOP . .
From Data to Insight to Action

What Tutors Do: Top 15 Moves
"

How are
tutors
teaching?

What do we
do about it?

e s it
‘::j impactful?

Immediate Performance (N lext Probler m) Near Trar m(n sk

oo
&

Sosco

: ||

: all

E]
Estimated Treatment Efect (Percantage Poinis) Estimated Treatment Effect (Percentage Points) )




Discussion:
From Insight to
Action

gl‘

Notecatcher: ‘
https://bit.ly/nto nssa26 notecatcher

r

‘ Rachel



https://bit.ly/nto_nssa26_notecatcher
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Discussion Prompts - Breakout Groups

1.

What tutoring moves or patterns of moves do you think
will be most effective? (e.g., taxonomy of tutoring moves)

2. What actionable insights from tutoring sessions would
you like to see? How might these differ by level of
analysis (e.g., session, classroom, school/district?)

3. How long does it currently take to get insights? What
would speed it up?

4. How do you ensure alignment between tutoring and
classroom curriculum?

5. Are there any other pain points related to tutoring
insights that you'd like to share?

Notecatcher:
N [https:l/bit.lv/nto nssa26 notecatcher



https://arxiv.org/pdf/2603.05778
https://bit.ly/nto_nssa26_notecatcher

Practical Takeaways
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‘ Justin




W02 DIUDWISSPIS

Ta

Justin

keaways

Importance of understanding the signal from sessions
Critical to link to student outcomes (but hard!)

Next question correct - adjust to reflect level of
scaffolding (context)

Important to provide feedback loop back to teacher
Long term growth trajectories to understand transfer of
learning

Social emotional and cognitive impact — how can we
differentiate impact?
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Partnering with the NTO

Onboard to our annotation app, Sandpiper, to analyze
your own tutoring data

Co-develop a research project with NTO

Discuss contributing data to the NTO to accelerate the
science of tutoring

Co-design tools to unlock insight from tutoring based on
your use case

% More in Next Steps on how to connect!

Rachel



https://sandpiperresearch.org/
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Next Steps

e Please complete an exit ticket to share your feedback
and let us know how you would like to stay connected

e |n addition, do not hesitate to reach out directly!
o Reach out to co-Pl and Partnerships Director, Rachel

Slama: rslama@cornell.edu

o Sandpiper support: sandpipersupport@cornell.edu

e follow uson Linkedin for updates on research, tech, -
blog posts, and more!

{Exit ticket: https://bit.ly/nto nssa26 exit} ‘

Rachel


https://forms.gle/gZniQsJQJ7ax4kBdA
mailto:rslama@cornell.edu
mailto:sandpipersupport@cornell.edu
https://www.linkedin.com/company/national-tutoring-observatory
https://nationaltutoringobservatory.org/blog.html
https://bit.ly/nto_nssa26_exit
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