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Abstract

This study examined Study Mode, a newly introduced feature in GPT-5, which transformed ChatGPT
from a direct-answer provider into an interactive, pedagogically informed tutor. Study Mode
encouraged active cognitive engagement by guiding learners through stepwise explanations,
targeted prompts, and personalized pacing. Technical analysis (RQ1) identified its core modules —
interactive dialogue, scaffolded concept progression, embedded practice, and adaptive
personalization—which were structured to foster genuine understanding. Practical applications
(RQ2) were illustrated through case studies in game theory, accounting, probability theory, and
discrete mathematics, showing their versatility in reinforcing foundational skills, facilitating
advanced topic mastery, and connecting abstract concepts to real-world contexts. Student feedback
(RQ3) indicated high satisfaction with its clarity, accessibility, and ability to provide sustained, on-
demand academic support comparable to continuous tutoring availability. The findings suggested
that Study Mode from ChatGPT served as an effective, adaptable complement to formal instruction,
and it showed high potential for using Al-based chatbots as learning tutors in education.

Keywords: GPT-5; study mode; ChatGPT; OpenAl; Large Language Models (LLMs); artificial
intelligence in education; intelligent tutoring systems; educational technology; active learning;
education

1. Introduction

Artificial Intelligence (AI) has rapidly emerged as a significant force in education [1,2].
Conversational agents such as ChatGPT, built on large language models (LLMs), enable human-like
dialogue and real-time learner support through natural language processing and machine learning
[2-4]. Empirical studies indicate that AI tutors can help students learn at their own pace, sustain
motivation, and receive on-demand guidance and feedback, thereby creating more personalized
learning environments [2,3,5,6].

Moreover, research showed that Al-based tutoring systems could promote active learning,
increase engagement, and improve efficiency [7], offering potential solutions to persistent challenges
such as limited personalized feedback in conventional e-learning contexts [5].

On the other hand, the rapid adoption of Al in classrooms has generated both enthusiasm and
concern. Teachers and students increasingly employ these tools for tasks such as writing assistance,
brainstorming, and study support [8-10]. Proponents describe them as tireless personal tutors
capable of enhancing self-efficacy and learning motivation [2], whereas critics warn of risks including
overreliance, superficial learning, and diminished critical thinking skills [2,11]. These divergent
perspectives highlight a central challenge: ensuring that Al supports authentic learning rather than
serving merely as a shortcut to answers.
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The Generative Pre-trained Transformer (GPT) series has advanced rapidly, progressing from
GPT-3's capacity for coherent long-form generation to GPT-3.5’s contextual dialogues in ChatGPT,
and GPT-4’s gains in reliability, reasoning, and multilingual performance [2,12].

By 2025, GPT-5 introduced enhanced contextual understanding and multi-turn instruction-
following [13], with OpenAl beginning to configure ChatGPT for explicit educational use. A
prominent function is Study Mode [14], as shown in Figure 1, designed to shift the model’s role from
answer provision toward active facilitation of the learning process through methods such as Socratic
questioning, scaffolding, and adaptive feedback. This development reflects a broader evolution in
LLM deployment — from general-purpose knowledge delivery to pedagogically informed tutoring,
aiming to reduce passive answer consumption and align Al interactions with evidence-based
teaching strategies. This study is guided by the three research questions:

RQ1: What are the core functional features of Study Mode in GPT-5?

RQ2: How can GPT-5's Study Mode be applied in real-world educational contexts through
practical examples?

RQ3: How do students experience and perceive the effectiveness of GPT-5’s Study Mode in
supporting their learning?

ChatGPT 5 ~ 'S

Introducing GPT-5

ChatGPT now has our smartest, fastest, most useful model yet,

with thinking built in — so you get the best answer, every time.
+ Ask anything g
0 Add photos & files

(% Agent mode

G Deep research @0 Study and learn
@ Create image @ Web search
“Q- Think longer ¥ Canvas

«++ More >

& Connect Google Drive
@ Connect OneDrive

& Connect Sharepoint

Figure 1. ChatGPT-5's Study Mode.

2. RQ1: Study Mode in GPT-5

2.1. Design Philosophy and Pedagogical Rationale
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The primary objective of Study Mode [14] is to promote genuine understanding rather than
answer retrieval. Unlike the default chat mode, where a student’s question may yield a complete
solution immediately. Study Mode structures responses so the learner engages with intermediate
steps, receives targeted prompts, and participates in guided practice, as shown in Figure 2. This
approach reflects well-established tutoring strategies, such as scaffolding, Socratic questioning, and
formative feedback, and is supported by research showing that active engagement leads to deeper

retention.
= ChatGPT
< Tools
Help me with this problem
NEW
m Study and learn on my finance homework
@ Create image Yep — this is a Net Present Value (NPV) problem from capital
budgeting. Let's walk through it together.
@ Think longer |:>

You're given:
« Initial investment = $50,000
« Annual cash inflow = $15,000
« Number of years = 5 years

@ Web search - Discount rat

@ Deep research

¥’ Canvas
+ 2 | @ study x g v

Figure 2. ChatGPT-5's Study Mode Enabling Step-by-Step Interactive Tutoring [15].

2.2. Core Functional Features

Based on educator input and iterative design, Study Mode incorporates several interdependent
modules providing a coherent tutoring experience [14].

(1) Guided, Interactive Dialogue

The Al uses Socratic questioning and hint-giving to help students discover answers themselves.
Prompts are phrased to stimulate reasoning (e.g., “What might be the first step here?”), with
supportive feedback when errors occur. This sustained dialogue encourages active cognitive
participation rather than passive reading.

(2) Scaffolded Explanations

Explanations are delivered in structured steps, progressing from fundamental concepts toward
more advanced applications. Each step is contextualized with earlier material, managing cognitive
load while strengthening conceptual links.

(3) Embedded Practice and Feedback

Study Mode integrates knowledge checks—such as short quizzes, practice problems, or
paraphrasing tasks—within the tutoring exchange. Immediate, constructive feedback reinforces
correct reasoning and addresses misconceptions without discouraging the learner.

(4) Personalization

Responses adapt dynamically to the learner’s skill level, pace, and prior interactions. When
context allows, the system recalls previous topics covered in the same session and adjusts the
complexity of tasks accordingly.

(5) Mode Toggle

Students can turn Study Mode on or off at any point during a conversation, allowing them to
switch between guided learning and direct-answer modes based on their immediate goals.
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3. RQ2: Ways to Use Study Mode Inspired by Students

Study Mode in GPT-5 is designed to adapt to diverse academic contexts, offering structured
guidance, interactive questioning, and scaffolded progression through complex topics. To illustrate
how these features operate in practice, this section presents some examples inspired by a college
student’s use case [14].

3.1. Example 1: Learning Game Theory

Parker Jones, a student interested in decision sciences, initiated a Study Mode session to
understand Game Theory comprehensively. He asked the Al to act primarily as an instructor,
following a high-level plan while allowing for questions as needed [14].

The Al responded by presenting a layered roadmap — from foundational definitions to advanced
applications—divided into sequential phases (Figure 3).

For example, Phase 1 introduced strategic interaction, rational agents, and assumptions of
classical game theory, followed by an explanation of different game types (cooperative vs. non-
cooperative, simultaneous vs. sequential, zero-sum vs. non-zero-sum). The interaction also
incorporated clarifying questions (e.g., “Is pure chance part of Game Theory?”) (Figure 4) to
differentiate between probability theory and strategic decision-making.

Throughout the session, Study Mode demonstrated its core instructional behaviors:

(1) Guided Sequencing — The AI maintained a structured progression, ensuring mastery of
fundamental concepts before moving to advanced topics like Bayesian games or mechanism
design.

(2) Interactive Clarification — Socratic prompts were used to challenge misconceptions, followed
by tailored examples such as rock-paper-scissors to connect theory with familiar contexts.

(3) Personalized Pacing — The Al adapted to Parker’s request to “stay in teaching mode” while
providing opportunities for deeper inquiry at his discretion.

(4) Cognitive Scaffolding — Concepts were introduced incrementally, with immediate feedback

and real-world analogies to facilitate retention.

By the end of Phase 1, Parker had a clear conceptual framework and was prepared to analyze
his first formal game model, demonstrating how Study Mode transforms abstract theory into
personally relevant, applicable knowledge.

This example encapsulates Study Mode’s value for higher education: the ability to act as a
dynamic, adaptive tutor that guides students from novice-level understanding to advanced
application, while maintaining a balance between explanation, interaction, and learner control.
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| want to learn about Game Theory, specifically the broad spectrum that the field entails, then also
the ways in which you think it'd be useful for me to understand in my daily life. | want you to of
course follow my curiousity, but mosthy you will be teaching me about it, and keeping a high level
plan to iterate through so | can cover the full scope here. | will ask questions when | am curious,
but be deadset on quickly educating me on this.

@& Perfect. Here's the high-level plan Fll drive us through—think of it as a layered roadmap from
foundational ideas to practical intuition:

Phase 1: Core Foundations
1. What is Game Theory, really?

« Strategic interaction, rational agents, assumptions.

2. Types of Games

« Cooperative vs non-cooperative
» Simultaneous vs sequential

« Zero-sum vs Non-Zero-sum

Figure 3. Screenshot of the Roadmap presented by GPT-5 in Study Mode [14].

polished—just get it out.

| think Game Theory is sort of this meta aspect framing of modern society in life where we look at
people in situations and complex systems and we try to analyze how people in them make
decisions, sometimes why they make it, and how this affects the situation/system

& Nice—you're already circling the core.

Let's sharpen it a bit together. Game Theory is fundamentally about strategic decision-making
—situations where the outcome for each person depends not just on what they do, but on what
others do too.

So real quick:

“If yourre making a decision and it depends entirely on nature or chance—like a dice roll—is
that Game Theory?=

And then:

“If yourre making a decision and it depends on what someone else does—ilike whether they
cooperate or betray you—is that Game Theory?-

Figure 4. Screenshot of In-Session Dialogue Clarifying the Role of Chance in Game Theory [14].
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3.2. Example 2: Reviewing Accounting Fundamentals

Praja Tickoo, an undergraduate business student, engaged GPT-5's Study Mode to revisit the
foundational material from ACCT 1010 (Introduction to Accounting) in preparation for the
subsequent ACCT 1020 course [14]. At the outset, GPT-5 conducted a brief needs assessment,
prompting the student to specify their preferred type of support, target performance goals, and any
areas of perceived weakness. This preliminary diagnostic phase reflects Study Mode’s adaptive
design, ensuring that subsequent instruction aligns with the learner’s objectives and prior knowledge
(Figure 5).

Once the scope was defined, GPT-5 structured the session into sequential chapters based on the
student’s uploaded notes. For each chapter, the Al initiated the review by previewing the key
concepts and immediately engaging the learner with targeted questions, such as recalling the basic
accounting equation or identifying the three primary types of financial activities.

Rather than providing direct answers immediately, the Al awaited the student’s response,
refining and expanding upon it where necessary. This interactive questioning mirrors the
pedagogical approach of live classroom instruction, where the instructor actively solicits student
participation to diagnose misconceptions and reinforce conceptual clarity (Figure 6).

Throughout the session, Study Mode exhibited several instructional behaviors distinct from
earlier GPT models:

(1) Active Questioning of the Learner — The Al explicitly required students to answer questions
before delivering explanations, prompting them to articulate definitions, recall formulas, and
apply concepts in their own words.

(2) Iterative Refinement — GPT-5 provided incremental scaffolding, nudging the student toward
more precise accounting terminology and conceptual accuracy.

(3) Encouragement of Self-Regulated Learning — The Al prompted the student to set specific
review goals for each session, select the sequence of topics based on perceived weaknesses,
and reflect on progress after each chapter. This process fostered metacognitive awareness,
enabling the learner to monitor understanding, adjust strategies, and take greater ownership

of the learning process.

By requiring the student to retrieve and articulate knowledge actively, GPT-5's Study Mode
leveraged retrieval practice principles, which are empirically linked to stronger long-term retention.
The dynamic interplay between questioning, learner-generated responses, and corrective explanation
created a simulation of a classroom environment, positioning GPT-5 not merely as an information
source but as an interactive tutor fostering deeper engagement with the material.
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Last semester | took ACCT 1010 (introduction to accounting). | want to prepare myself for the
second part of the class, ACCT 1020, which | am taking next semester. | have attached my
notes/study guides from ACCT 1010. Help me relearn the material

& Great — before we dive in, can you tell me:

» What kind of support you're looking for? (e.g., review key terms, do practice questions
together, explain concepts you struggled with?)

» What grade or goal youre aiming for in ACCT 10207
» Anything from ACCT 1010 that fett especially confusing or impertant to review first?

Once | know that, Ill tailor a study plan just for you.

| felt very good about ACCT 1040 its just been a few months since | looked at the material. | want
to review the entire course (everything included in the notes) before next semester. | want to make
sure | hit every key term

@ Perfect. Since you already have a strong foundation from ACCT 1010, our focus can be on
retrieval and application — making sure all the concepts are fresh and that you can use
them confidenthy.

Figure 5. Initial Diagnostic Exchange in Study Mode for Accounting Review [14].

Let's start with Chapter 1: A Framework for Financial Accounting.

Step 1: Quick Preview — You tell me.
Just to warm up your memory:

» What’s the basic accounting equation?

= What are the three main types of activities financial accounting tracks?

Give it a shot — no need to be perfect.

The basic accounting equation is Assets = Liabilities + Stockholder's Equity

The three main types of activities financial accounting tracks is operating, investing and financing

& Perfect recall. That’s our foundation.

Mext up — quick key term quiz. Ill throw you three from Chapter 1. Try to define each in your
own words. If anything’s fuzzy, Ill help clarify.

1. Stockholders’ Equity

2. Revenues vs. Expenses

Figure 6. Example of Interactive Questioning to Elicit Student-Generated Definitions [14].
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3.3. Example 3: Understanding Bayes’ Theorem

Nolan Windham, a student seeking to strengthen his understanding of probability theory, used
GPT-5’s Study Mode to develop an intuitive and applied comprehension of Bayes’ Theorem [14]. At
the outset, the Al conducted a short diagnostic by asking Nolan about his mathematical background,
prior exposure to conditional probability, and intended application of the theorem. This initial
exchange allowed the Al to adapt the level of explanation and examples to match Nolan’s knowledge
base and learning objectives (Figure 7).

The instructional process was highly interactive. Rather than providing the complete solution
directly, GPT-5 guided Nolan through a sequence of structured questions, progressively
reconstructing the theorem from fundamental principles. For instance, when explaining how Bayes’
Theorem connects two conditional probabilities, the Al contextualized each component through a
medical testing scenario, prompting Nolan to define the events A and B in his own words. This
ensured that abstract notation was grounded in a concrete situation.

When Nolan requested a visual representation, GPT-5 incorporated a numerical diagram based
on a 10,000-person sample, asking him to calculate intermediate quantities —such as the number of
true positives —before completing the diagram (Figure 8). This design reinforced the computational
steps and linked them directly to the probabilistic reasoning underlying Bayes” Theorem.

Throughout the session, Study Mode displayed three distinctive instructional features
particularly relevant to this type of topic:

(1) Subject Alignment with Mathematics, Statistics, and Science Topics — Study Mode is
particularly effective for subjects where stepwise reasoning, symbolic notation, and applied
problem-solving are essential to mastery.

(2) Active Problem-Solving — The Al required the learner to carry out intermediate calculations
and define key terms before revealing the complete solution, ensuring active cognitive
engagement rather than passive reception.

(3) Integration of Know How and Why — The instruction balanced procedural accuracy (“how”
to calculate) with conceptual clarity (“why” each step works), enabling the learner to apply

the theorem meaningfully beyond rote memorization.

By the conclusion of the exercise, Nolan not only reconstructed Bayes’ Theorem but also
understood its practical interpretation in real-world diagnostic contexts. This example illustrates how
Study Mode can merge computational rigor with conceptual depth, particularly in domains where
layered reasoning is critical.
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Help me understand Bayes' theorem

@& Sure — let’s walk through it together. First, can | check a couple things to tailor how we go
about this?

1. What level of math are you comfortable with? (e.g., high school algebra, basic
probability, calculus?)

2. Have you seen conditional probability before (like P(A|B))?

3. What’s your goal — just to understand the concept, apply it to problems, or use it for
something like machine learning or research?

Cnee | know where you're coming from, Fll guide you step by step.

I've reviewed all those areas of math, but its been a while. | might need a refresher, but assume I'm
comfortable. I'll let you know otherwise. | want to build an intuitive understanding because | think
this is pretty important stuff!

& Perfect— we’ll aim for clarity and intuition, not just memorizing a formula.

Figure 7. Diagnostic dialogue on Bayes” Theorem in Study Mode [14].

Wait, can you create a visualization for it?

@& Yes—visualizing is one of the best ways to build intuition for Bayes® Theorem.

Let’s use a simple diagram:
Imagine 10,000 people getting tested. We'll map out who has the disease and who tests positive.

But first, can you calculate:
1. If 1% of people have the disease, how many out of 10,000 have it?
2. If 99% of those people test positive, how many true positives is that?

Try those two steps first. Once you've done that, well fill in the rest of the chart.

For the previous example A = Actually have the disease, B = got positive result. Is that right?

& Yes, exacthy — nicely done:

+ A= Actually have the disease (the thing we want to know — is it true?)
» B = Got a positive test result (the thing we know happened)

Figure 8. Numerical Diagram Activity for the Medical Testing Example [14].
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3.4. Example 4: Revisiting Discrete Mathematics Through Conceptual Anchoring

Cecily Chung, a senior computer science student, used GPT-5's Study Mode to relearn the core
topics from her first-year Discrete Mathematics course, which she recalled as particularly challenging
[14]. GPT-5 initiated a brief calibration phase at the outset, asking Cecily to clarify her learning
objectives, identify previously complex topics, and describe her preferred learning style. This
diagnostic step enabled the Al to shape the lesson plan according to her needs, laying the foundation
for a personalized review sequence (Figure 9).

The session began with the Pigeonhole Principle, which was selected as an accessible entry point
to rebuild her mathematical reasoning skills. Before introducing any formal definition, GPT-5
prompted Cecily to explain what she thought the concept might mean based solely on its name. Her
response —drawing on a real-life analogy of shirt colors and people—provided a starting point for
the Al to restate her explanation, confirm its accuracy, and connect it to the formal statement of the
principle (Figure 10).

Study Mode in this case displayed several noteworthy features:

(1) Conceptual Anchoring through Pre-Definition Guessing — By inviting the learner to

hypothesize the meaning of a term before providing its formal definition, GPT-5 activated
prior knowledge and created a reference point for new information.

(2) Incremental Formalization — The Al progressively moved from Cecily’s informal example to
the canonical phrasing of the Pigeonhole Principle, bridging intuitive understanding with
precise mathematical language.

(3) Applied Reasoning in Context — Immediate application followed definition, with GPT-5
posing a short reasoning task (e.g., determining if 13 people must share a birth month) to

reinforce the principle’s logic and encourage explanation in the learner’s own words.

By structuring the interaction this way, GPT-5 simulated a Socratic classroom dialogue in which
the student’s initial ideas were validated, refined, and tested through application. This sequence
allowed Cecily to recall the principle and internalize its use in problem-solving, demonstrating how
Study Mode can rebuild confidence and conceptual fluency in mathematical topics.
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https://doi.org/10.20944/preprints202508.0767.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 August 2025 d0i:10.20944/preprints202508.0767.v1

11 of 13

I'm a rising senior in CS but | forget everything from this class. This is the syllabus and it was
Discrete Mathematics. | took it as a freshman and | remember being totally lost. Can you help me
relearn it?
@& Great — thanks for uploading the syllabus! Before we dive in, let’s quickly calibrate.
Quick questions for you:

1. What are your goals? (e.g., "prepare for technical interviews,” "ace a class with similar
content,” “fill in gaps before grad school”)

2. What parts of this class were most confusing back then? (e.g., procfs, logic, induction,
graph theory?)

3. How do you like to learn? (Do you like lots of practice problems, explanations with visuals,
teaching things back, etc.?)

Let’s build this back up together — but smarter this time.

1.1 just want to learn it again. | wanna see how this study mode works!

2. | don't remember, kind of all of it? Recursive code was very hard.

Figure 9. Initial Calibration Phase in Study Mode for Discrete Mathematics Review [14].

First Stop: The Pigeonhole Principle

Let’s ease in with this one — it's early in your syllabus and a classic intro to
mathematical reasoning.

r1: Before | define it — what do you think the Pigeonhole Principle might mean, just from
the name?

(And no pressure — guessing is encouraged.)

Okay. | think | remember it being like if you have more pigeons than holes then you're going to
have overlap. So if you have 5 people and 4 shirt colors, you can say with certainty more than one
person is wearing one of the colors.

| remember finding it really difficult to recognize pigeonhole principle problems for proofs and
stuff. Like there was a really hard question on the final that totally stumped me and my friend was
like "oh it was PHP". | still remember how annoyed | was at that question to this day

& Restating What You Said (You're on Point)

Heres the basic idea:

Figure 10. Interactive Explanation and Application of the Pigeonhole Principle [14].

4. RQ3: Student Experiences with Study Mode
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Early user feedback from college students suggested that Study Mode could be a flexible, on-
demand learning companion. Students described the tool as comparable to extended “office hours”,
but available at any time, with clear explanations, paced appropriately, and responsive to repeated
questions.

College student A: “The best way 1'd describe it is a live, 24/7, all-knowing ‘office hours.””

College student B: “Study mode did a great job breaking down dense material into clear, well-paced
explanations.”

College student C: ‘I put study mode to the test to tutor me on a concept I have attempted to learn many
times before: sinusoidal positional encodings. It was like a tutor who doesn’t get tired of my questions. After a
3-hour working session, I finally understood it well enough to feel confident.”

These accounts indicated that learners valued Study Mode for its accessibility, clarity, and
persistence — qualities that could be difficult to match in traditional instructional contexts. For some
students, the opportunity to engage in extended, uninterrupted sessions appeared to support
mastery of challenging topics that had previously resisted understanding.

5. Conclusions

This study examined GPT-5's Study Mode as an Al-driven tutoring function, focusing on its
technical design, potential applications, and learner perceptions.

In response to RQ1, the analysis showed that Study Mode was grounded in pedagogically
informed principles such as scaffolding, Socratic questioning, embedded formative assessment, and
personalization. Unlike default response modes, it structured interaction to encourage active
cognitive engagement, progressively guiding the learner through conceptual development and
application rather than presenting complete solutions immediately. This architecture represented a
deliberate shift from answer provision toward facilitation of learning processes.

Addressing RQ2, multiple student-inspired scenarios demonstrated how Study Mode operated
across various academic domains, from decision sciences and accounting to probability theory and
discrete mathematics. In each case, the system adapted to learners’ prior knowledge, adjusted pacing,
and integrated conceptual and procedural knowledge. These examples highlighted its flexibility in
supporting foundational skill reinforcement, advanced topic exploration, and the ability to integrate
real-world analogies, diagnostic questioning, and stepwise reasoning into a coherent learning
experience.

For RQ3, early user feedback indicated that learners valued Study Mode’s accessibility, clarity,
and persistence. Describing perpetual “office hours” underscored its role as a responsive and patient
learning companion. Students reported being able to engage with challenging material for extended
periods, ask repeated questions without hesitation, and develop confidence in their understanding —
conditions that were often difficult to replicate in traditional educational settings.

Overall, the findings suggested that GPT-5's Study Mode had the potential to function as an
effective, adaptable supplement to formal instruction. Its design aligned with evidence-based
teaching strategies while offering the immediacy and personalization of Al interaction. Future
research should investigate long-term learning outcomes, potential integration with institutional
learning management systems, and strategies to mitigate risks such as overreliance or reduced
independent problem-solving. By addressing bedagogical opportunities and practical
considerations, Study Mode could contribute meaningfully to the evolving role of Al in education.
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