About our project <.

We embedded Math Narrative messaging
(Reframe Struggle and Capability) in an Al tutor
within a video game. The Al delivered real-time

scaffolding at the moment of mathematical
struggle. Across 66 students at two sites, we
measured decreased math anxiety, improved
self-efficacy, and increased help-seeking beliefs.
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Measured Outcomes: DECREASED IMPROVED IMPROVED
61+ 332 561 > 3.90 29+ 3.2
* Negative Emotions DECREASED: 3.61 to 3.32. Students entered sessions g6 stuens | 2stes | Abmediaed dellvey
with less dread after experiencing Al support during struggle. Meaiated Narrative Delivery
The Receptivity Window
« Math Capability Beliefs IMPROVED: 3.61 to 3.90. Persisting through p——
difficulty with Al scaffolding translated into increased confidence.
- Help-Seeking Beliefs IMPROVED: 2.9 to 3.2. The Al normalized
receiving support, removing a barrier to accessing help. S el \ \
Insights For Al-Mediated Math Narrative Deployment: e o

1. Deliver narrative at the moment of struggle. Al can detect difficulty

when each ind\vwdl;al student enters this window.

through behavioral signals and respond within the student’s peak

Al detects struggle through behavioral signals and delivers messaging within seconds.
exhibited the target behavior: sustained effort through 4-7 wrong attempts with Al scaffoldi

receptivity window. This is the ideal window for intervention that S LY T—

human facilitators cannot leverage at scale.

2. Build detection and adaptation layer into Al. Uniform messaging

Main Quest

sometimes produces negative shifts in students, so Al must assess a

If it takes a learner 5 minutes
to understand a sentence

student’s initial beliefs and adapt. M  in their home language.

: No worries at all, it can be a bit tricky! When a b ut 12 m in utes
question asks "how much longer” or "what is the diﬁer?nge,”  C ‘ when readin g it in Afrikaans '
what kind of math operation do you usually think of? It's like N
comparing two things to see the gap between them. = how much lo nger does it take
= = - = . - player: this is hard to learn the same thing?
3- AI el I m I nates the SOCIa I COSt Of fa I I u re- P rIVq te, n O n -J U d g l I Ie ntq I : | understand it can feel hard sometimes, but don't

give up! Every big problem is just a bunch of smaller ones
put together. We just need to break it down.

Al-mediated interaction removed the shame barrier that classroom e,

settings cannot: peer observation of mistakes. Students persisted
Narrative Deployment Sample

[Type Your Answer Here...

a

through 4-7 consecutive wrong attempts until reaching correct
solutions, and 6% converted from active hostility with the chatbot to genuine mathematical engagement within
a single session. Al does not require students to be braver, it removes the condition that demands bravery.

Top learnings about process @ﬁ

Al-mediated interventions generate behavioral data that self-reporting might miss. Students exhibited the target
behavior: sustained effort through 4-7 wrong attempts, with continued engagement until arriving at correct
solutions. Behavioral metrics provide real-time feedback for intervention refinement, whereas other data collection
mechanisms over rely on self-awareness which may not reflect student growth in real time. This positions Al-
mediated behavioral data as the primary growth measure, with self-reporting serving as confirmation.
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