“How do students/people learn?”

Passive Learning: Listening, reading, watching
Repetition & Practice: Flashcards, drills, re-reading
Active Learning: Group discussions, problem-solving, teaching others

O Productive Struggle: Tackling challenges, making mistakes, revising
thinking

Metacognition & Reflection: Thinking about how you learn, evaluating
understanding
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Can ChatGPT help students with Active
Learning and Metacognition?
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* Student Agency in Al-Augmented Learning Al tools can enhance
autonomy and personalization.

* But over-reliance on generative Al may reduce deep cognitive engagement.

* Reimagining Assessment: Traditional testing is misaligned with Al-rich
environments. New models include process-based evaluations and Al-

aware rubrics.

* Al can foster critical thinking and metacognition. (Risks include bias, lack of
transparency, and digital exclusion.)
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 Focus on HOW students arrive at
answers, not just the final product.

 Encourages explanation, reasoning,
and reflection.

* Student Agency in Al-Augmented Learning Al tools can enhance
autonomy and personalization.

* But over-reliance on generative Al may reduce deep cognitive engagement.

* Reimagining Assessment: Traditional testing is misaligned with Al-rich
environments. New models include process-based evaluations and Al-
aware rubrics.

* Al can foster critical thinking and metacognition. (Risks include bias, lack of
transparency, and digital exclusion.)



Schofield, L., & Zhow, X. (2025) Reathinkng the Integration of Al in Higher Education Teaching and Learning. Infeligend Technologes
i Edircadian, Advancad Onling Publication

INTELLIGENT

TECHNOLOGIES
IN EDUCATION
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* Chatbots & ITS: Provide personalized tutoring and real-time feedback.

* Advantages:
o Efficiency: Streamlines administrative and instructional tasks.
O Personalization: Tailors learning paths to individual student needs.
O Creativity Support: Inspires new ways of thinking and problem-solving.
O Scalability: Makes high-quality education more accessible.

* Challenges:
O Academic Integrity: Risk of cheating and over-reliance on Al-generated work.
O Bias & Misinformation: Al outputs may reflect flawed training data.
O Suppression of Critical Thinking: Students may skip deep engagement.
O Assessment Misalignment: Traditional tests don't reflect Al-enhanced learning.



Typical Prompts a High School Student Might
Type into ChatGPT/CoPilot/GAI

Basic Understanding
* “"Summarize the periodic trends of the periodic table.”
* “Explain what redox reactions are.”
* Homework Help
* "How do | balance this chemical equation?”
* "Help me solve this density problem.”
* TestPrep
* “Glve me practice questions on acid-base reactions.”
* “Give me practice questions on the ldeal Gas Law.”
* Study Strategy
* "Can you help me make a study schedule?”
* “What topics should | review for the AP Chemistry exam?”
* Misuse
* “Balance the chemical equation.”
* "What's the answer key for this worksheet.”
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Passive Learning? Active Learning?

Practice? Active Learning?

Passive Learning



“How” do we, as educators, teach the students
to LEARN

Passive Learning: Listening, reading, watching
Repetition & Practice: Flashcards, drills, re-reading
Active Learning: Group discussions, problem-solving, teaching others

O Productive Struggle: Tackling challenges, making mistakes, revising
thinking

Metacognition & Reflection: Thinking about how you learn, evaluating
understanding



“How” do we, as educators, teach the students

to LEARN

Goal

Potential Prompt

Basic Review
Explain your thinking
Test your understanding

Apply your knowledge

Get feedback

“Please give me an overview of redox reactions.”
“Grill me on this topic until | can explain it clearly.”
"Ask me questions that reveal if | really understand oxidation.”

“Give me problems that require me to use this concept in new
ways.”

“Here’s how | think about this—can you tell me what I'm
missing?”




Potential GAl-based assignment: Using Al as your personal chemistry TUTOR

Student Assignment Instructions
Purpose:

This assignment helps you learn by thinking out loud. You'll use Al as a tutor that asks you questions, challenges your reasoning, and makes you explain your steps —
not just give you the answer.
Step 1: Start the Tutoring Session
Copy/paste this prompt into ChatGPT (or your assigned Al tool):
‘Hi, I'm a first-year college chemistry student and my teacher told me to use Al as a tutor. | need help with redox chemistry. Act as my chemistry tutor. Do NOT give me
the answer right away. Instead, ask me questions, make me explain my reasoning, and only guide me with hints if | get stuck.”
Step 2: Work with the Al
Interact until you can solve the problem.
Expect to be asked questions like: “Why did you choose that?” or “Does that rule always apply?”
Stay in the role of the student — don’t ask the Al to just “give the answer.”
Step 3: Save Your Transcript
Copy the full conversation (your responses + Al responses).
Paste it into a Google Doc, Word file, or text submission box.
Add your name, date, and assignment title at the top.
Step 4: Reflect (Short Paragraph)
Write 3—5 sentences answering:
1. What was the hardest step for you?
2. What mistake did you make and how did you correct it?
3. What did you learn about your thinking process?
Step 5: Submit
Upload your transcript and reflection to [Canvas / Google Classroom / etc.].
Grading Rubric (10 points total)
Transcript completeness (4 pts): Did you include the full conversation?
Engagement (3 pts): Did you attempt to explain your reasoning instead of skipping to the answer?
Reflection (3 pts): Did you thoughtfully describe your struggles and learning?
® Remember: The goal is not just the right answer. The goal is to practice thinking like a chemist.



Meet Khanmigo: The student tutor Al being tested In

school districts | 60 Minutes

'

. . - -
F - "
l ' g . _—
} - - " 5
| = - |

L
e
N
.

-
- m'1‘
& "N - ‘
7 e \ __Tr™=
\‘ '
. J
»

h
e




Teachers  Learners Parents  Writing Coachc? @) Districts 7 Sign up for free

For teachers

Meet Khanmigo: your free, Al-
powered teaching assistant

From kindergarten to early college, math to art history,
combine Khan Academy's free, high-quality materials

with 25+ Al-powered teaching tools.

Sign up for free
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