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Abstract

A 2025 field experiment found that high school students who practiced math with an unguarded
GPT-4 chat did better during practice and worse on the exam once it was taken away, while a version
with learning safeguards largely avoided the harm. Earlier research on tutoring systems and newer
work on language model tutors point the same way: help that hands over answers can replace the
thinking it was meant to support. This white paper describes the guardrails in DuckyHelper’s
tutor: teaching rules that separate questions of fact from problems to solve, a hint ladder that
leaves the answer for last, feedback that marks where without fixing, and a memory of mistakes
that brings them back. We are explicit about what the guardrails cannot do. DuckyHelper has not
been evaluated in a controlled study. This paper reports no learning outcomes, no usage numbers
and no benchmark scores of our own. Every number in it belongs to the study that reported it.
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1 The evidence

11 An experimentin a high school

Bastani et al. (2025) gave high school math students one of two GPT-4 tutors during practice
sessions. “GPT Base” was a plain chat. “GPT Tutor” was the same model with prompts designed
to safeguard learning. Other students practiced without Al During practice, grades rose 48%
with GPT Base and 127% with GPT Tutor. On the exam, with no Al for anyone, the GPT Base
group did 17% worse than students who never had access:

“unfettered access to GPT-4 can harm educational outcomes”
(Bastani et al., 2025)

Base and 127% tor GPT Tutor). However, we additionally find that when access is
subsequently taken away, students actually perform worse than those who never had
access (17% reduction in grades for GPT Base)—i.e., unfettered access to GPT-4 can
harm educational outcomes. These negative learning effects are largely mitigated by
the safeguards in GPT Tutor. Without guardrails, students attempt to use GPT-4
as a “crutch” during practice problem sessions, and subsequently perform worse on

Figure 1. From the abstract of Bastani et al. (2025), PNAS, with the authors’ own sentence
highlighted. Reproduced for commentary.

The guarded tutor largely avoided this:
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“These negative learning effects are largely mitigated by the safeguards in GPT Tutor”
(Bastani et al., 2025)

1.2 Why answers can hurt

The finding fits older research. In intelligent tutoring systems, students who used hints and
feedback to dig out answers, rather than to learn, did much worse:

“students who frequently game the system score substantially lower on a post-test than students
who never game the system”
(Baker et al., 2004)

Learners are not good judges of when to ask for help (Aleven et al., 2003), and they read effort
as a sign of poor learning even when it is the opposite (Deslauriers et al., 2019). An assistant
that removes all effort is pleasant to use and easy to over-use.

1.3 Language models default to answering

Recent work on LLM tutors finds the same tendency in the models themselves. Macina et al.
(2023a) found that models good at solving math

“fail at tutoring because they generate factually incorrect feedback or are prone to revealing
solutions to students too early”
(Macina et al., 2023a)

Sonkar et al. (2024) describe models that

“often provide immediate answers rather than guiding students through the problemsolving
process”
(Sonkar et al., 2024)

and Dinucu-Jianu et al. (2025) argue that good teaching

“requires strategically withholding answers”
(Dinucu-Jianu et al., 2025)

When the Al is designed to teach, results look different. An Al tutor built on the course’s own
teaching practices helped Harvard physics students learn more in less time (Kestin et al., 2025),
and human tutors with Al suggestions were less likely to give the answer away and their students
mastered more topics (Wang et al., 2024b).

2 The guardrails

DuckyHelper’s tutor has guardrails at three levels: the teaching rules it follows in every session,
the tools it opens for the learner, and what it remembers between sessions.
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2.1 Rules: facts get answers, problems get guidance

Refusing every answer would make the tutor useless for the many questions that are simply
questions of fact. The rules draw the line by the kind of question:

IN DUCKYHELPER

A plain question of fact, or a request to explain an idea, gets a clear, short explanation, then
a quick question to check that it landed.

IN DUCKYHELPER

On homework and graded work the tutor does not hand over the final answer. The learner
tries first and is then guided one step at a time. A learner who is truly stuck works through
a similar problem with the tutor, then goes back to their own.

2.2 The hintladder

In the Mac app, a learner stuck on a problem gets a card with the problem and a ladder of hints
they open one at a time: a nudge, a bigger hint, the worked step, and the answer last. The tool
itself is defined so that no hint contains the answer, and the rules hold the last rung back:

IN DUCKYHELPER

The hint ladder is climbed one rung at a time, and the answer is held back until the learner
asks for it a second time.

STUCK? ASK FOR A HINT

Stuck?

Adding fractions

o WORKED STEP Work out 2 + 1 .

Th
NUBGE  The bottoms must match before you add.

e LR L BIGGER HINT  Sixths work for both: 2 is the same as 4 .

WORKED STEP ?

4.1
5766

oNUDGE
Where to start

e o Listening

Figure 2. The hint ladder: Nudge, Bigger hint, Worked step, opened one at a time. Frame
from our tutorial film, real app interface.

Hints used count against the tutor’s estimate of the learner’s mastery of that skill, so leaning on
them keeps the skill in practice rather than marking it learned.
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2.3 Quizzes and steps that hold back

IN DUCKYHELPER

While the learner works through a quiz, the tutor stays quiet. A wrong answer gets a one-
sentence nudge, and a request for a hint gets a hint, not the answer.

IN DUCKYHELPER

On homework, worked steps stop where the learner is and add a hint for the next step,
instead of showing the whole solution.

On Eddy’s blackboard in the web app, math and homework are worked step by step and the
answer is never simply said.

2.4 Feedback that marks where, not what

When the learner gets something wrong, the tutor points at the place rather than replacing their
work: a circle on their screen in the Mac app, the first wrong line from the math check, a short
note under their step on the whiteboard.

IN DUCKYHELPER

On the whiteboard, the tutor marks the learner’s first wrong step with a short note and leaves
the fix to the learner.

2.5 The tutor does not do it for them

The Mac app can click and type on the learner’s screen, which is useful for demonstrations. The
rules keep that power away from finishing the learner’s work:

IN DUCKYHELPER

The tutor will not complete or turn in the learner’'s work for them, and it never pays for or
deletes anything on their behalf. Every other tool is there so the learner acts.

2.6 Mistakes come back

A guardrail that only blocks is half a design. Missed quiz questions become flashcards, and when
the tutor notices a kind of mistake it saves a clean practice question for it, never the learner’s
wrong work. Those cards return on a spaced schedule (Cepeda et al., 2006), so the learner
retrieves the idea again later (Roediger & Karpicke, 2006).

3 Where thelineis hard

* Asking twice. A learner who asks for the answer twice gets it. We chose this over refusing,
because a tutor that never relents is easy to abandon for one that always answers. It also
means a determined learner can get answers.

* What counts as homework. The tutor has to judge whether a question is a fact to know
or a problem to solve. It will sometimes judge wrong.

* Frustration. Holding back can frustrate. Research on learners’ feelings found that bore-
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dom was more persistent and more harmful than frustration (Baker et al., 2010), but a
tutor still has to keep the learner going; quick hints and short steps are how we try.

4 Limits

* DuckyHelper has not been evaluated in a controlled study. This paper reports no learning
outcomes, no usage numbers and no benchmark scores of our own. Every number in it
belongs to the study that reported it.

* The guardrails in Section 2 are instructions to a language model and interface rules. We
have not measured how reliably the model follows them.

* The hint ladder and the math check are in the Mac app only.

The right test is the one Bastani et al. (2025) ran: compare learners with and without the tutor
on what they can do after it is gone.

5 Conclusion

The evidence does not say Al is bad for learning. It says Al that does the learner’s thinking is
bad for learning, and Al built to teach can help. DuckyHelper’s guardrails are our reading of
that evidence: answer facts, guide on problems, hint before answering, mark where instead of
fixing, and bring mistakes back.
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