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Generative modeling is an 
unsupervised learning task in 
machine learning that involves 
automatically discovering and 
learning the regularities or patterns 
in input data in such a way that the 
model can be used to generate or 
output new examples that plausibly 
could have been drawn from the 
original dataset.

Generative Model

thispersondoesnotexist.com
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Supervised Model
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Chat Generative Pre-trained Transformer
ChatGPT (Chat Generative Pre-trained Transformer) is 
a large language model-based chatbot developed 
by OpenAI and launched on November 30, 2022, that 
enables users to refine and steer a conversation 
towards a desired length, format, style, level of detail, 
and language.
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• Soon after ChatGPT launched in November 2022, some 
large school districts, concerned about student 
cheating, immediately blocked access.

• ChatGPT-generated work has left many teachers 
spending more time checking for AI plagiarism and 
revamping lesson plans to be “AI-proof." According to a 
recent survey, about 1 in 4 teachers have caught 
students cheating using the chatbot.

• Some educators believe the benefits outweigh the 
risks and have embraced ChatGPT in their classrooms.

AI can change education for better or worse?
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Motivation 
of using 

ChatGPT is 
based on

The transformative power of 
students in learning rather than 
transformative power of technology 
in education.

Increasing engagement 

Improving learning by empowering 
students to use ChatGPT as a tool to 
prepare them for their future 
careers, while having fun.
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Innovative approach =>effective learning experience

Engaged 
students

Enthusiastic students

Focused
Having 

Fun

A willingness to understand and 
apply knowledge.

➔ It leads to better 
learning outcomes 

and a more effective 
learning experience.
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RIC Approach is  
transformative, 
seamlessly merges the 
best of both 
traditional classroom 
teaching and the use 
of artificial 
intelligence as a tool.



Critical thinking skills

✓ Analysis

✓ Communication

✓ Inference

✓ Observation

✓ Problem-solving

Critical thinking is not

❖Memorizing

❖ Group thinking

❖ Blind acceptance of 
teacher/leader's 
decision



The Reflect-Interact-Create 
model is designed to help 
students acquire critical 
thinking skills in analyzing 
and designing coding 
practices and handling the 
implementation of optimal 
solutions in preparation to 
meet the demands of the 
workplace’s competitive 
technological environment.



14Enhancing the Educational Experience with ChatGPT and AI



1-Reflect

• Self-exploration

• Self evaluation

•DECISION➔

A-Add test case to the code 
(quality assurance )
B-Enhance the code…adding 
functions ..
C-Create a better solution
D- Discuss it with somebody

insights on the interaction of students and AI to jointly solve 

complex problems in the computer science domain-coding
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2-Interact 

•Cooperation 

•Construction of Knowledge 

•DECISION➔

• (Objective remove the D)

A-Add test case to the code 
(quality assurance )
B-Enhance the code…adding 
functions ..
C-Create a better solution
D- Discuss it with somebody

students share their thoughts about the design of the code 

and ways of improvement or writing the new code.

students are more willing to share their ideas and boost their 

confidence by promoting peer collaboration and communication.
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3-Create
•Production

•Creation of autonomous knowledge 

A-Add test case to the code 
(quality assurance )
B-Enhance the code…adding 
functions ..
C-Create a better solution
D- Discuss it with somebody
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Self- learning 
•Run a code

•Repeat all steps outside classroom

RIC trains students in how to 
think rather than how to access 
the information. 
RIC can close the critical 
thinking skills gap between the 
high and low ability students.

Give a man a fish, and you feed him for a day; teach a 
man to fish and you feed him for a lifetime.
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Classroom Setting for
Critical Thinking Development
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5 5

Team 5

Each Session 
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1- 10 minutes Reflection

• Each student tries to reflect on a code 
• A can I add test cases?

• B can I enhance the code? Adding functions….

• C can I create a different and optimized solution?

• D Do I need to discuss it further?
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1- Critical Thinking 
Development: through inquiries

Reflect Questions

• What do we already know about the topic?

• What are the principles of the topic?

• How does this topic tie in with what we learned 
before?

• Can you explain the code?

• What will happen if we use static array instead?

• What does the output mean?
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Problem Description Card

• Briefly summarize your understanding of the given question prompt.
• Explain in your own words what the problem is asking you to achieve.
• What is the input?
• Do you have enough resources , skills and knowledge about the topic?
• Are you confident you can write some procedures and metrics related to 

the topic?
• Can you produce a reliable output?
• Propose at least two test cases that you will use to verify the correctness of 

your code.
• If you were to discuss your approach with a peer, what key points would 

you emphasize? Are there any specific challenges or concepts you find 
noteworthy in this problem?
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2- 10 minutes Interacting with another 
partners
• Both students share their ideas on their initial selection? 

• Each team member should be able to explain the other student 
choice.

• Team decision
• A can we add test cases?

• B can we enhance the code? Adding functions….

• C can we create a different and optimized solution?

• D do we need to discuss it further?
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2- Critical Thinking 
Development: through 
Collaboration

Interact Questions

• What is the difference between your decision
and your teammate’s decision?

• What are the implications of … ?

• How does … affect …?

• Why is … happening?

• What is the best … and why?

• Do you agree or disagree with the statement … ?

• What evidence is there to support your answer?

• What are the strengths and weakness of … ?
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3- 20 minutes Interacting with The professor 

• The instructor select randomly B1 or G1. He can ask student B1 
about his decision, G1 decision and the final decision

• Many students can be selected from different teams
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3- Critical Thinking 
Development: 
through Writing
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3- 40 minutes Development of a new solution

• This phase can be continued outside classroom 
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Problem : Delete From End of Circular Linked List

Reflect: “I understand that we need to first use a ‘curr’ 
pointer to traverse through the linked list. We need to also 
remove the last node, so that means that the last node that 
points to the ‘head’ will need to change since that will be 
deleted. I think I can just traverse to the end of the linked list 
and update pointers. I don’t really understand how we will 
know we’re at the end of the list since we can’t use 
while(curr → next != nullptr) and it’s circular”
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Problem : Delete From End of Circular Linked List

Interact: “After talking with my group, I realized there was 
an issue with my approach. Before I thought I had to 
traverse to the very end of the list, but if I do that, I won’t 
have access to the node before that that will point to ‘head’, 
so I need to stop at the second to last node to do it properly. 
We also found out we can use while(curr → next → next != 
head) as the way to know that we’re at the second to last 
node.”
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Problem : Delete From End of Circular Linked List

Create 
void linkedList::deleteLastElement(node* head){

 if(head == nullptr)
 return;

 node* curr = head;

 // traverse until 2nd to last node
 while(curr -> next -> next != head)

 curr = curr -> next;

 // deallocate memory of node to delete and update pointers
 node* lastNode = curr -> next;
 curr -> next = head;
 delete lastNode;

}
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Students’ Feedback

• “The practice sheets and talking/thinking through the problem really helps 
with my understanding of the concepts” .

• “[The RIC Model implemented in our workshop] allows individual thought 
in order for the individual to understand the question by themselves. Then 
we are able to get input from those around us bringing in new ideas and 
concepts in order to better understand the problem.”

• “The class structure does help, I can really think to myself and connect 
with my peers.”
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Students’ Feedback

• “I think RIC works, so that we can think about the problem and then talk 

about it with the group and see different thought processes.”

• “The RIC model helps a lot because it helps me get ideas on how to solve a 

problem ”

• “The RIC model was helpful in my opinion because I usually do not think 

about the process/logic of the problem before writing out the code. It 

allowed me to reflect first and also ask my peers for things I was missing in 

my logic. For example, another pointer I may have needed or edge cases I 

was not accounting for. ”
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Students’ Feedback

• “... the RIC helps tremendously because I get a chance to think about the 

problem first even if my answers are wrong. It helps me understand the 

logic better when the solutions are revealed because I know where I went 

wrong.”

• “Completing this form forces me to stop and think about the steps I need to take, 

rather than just jumping into the problem. Also, talking to my groups makes me 

think of edge cases that I hadn't thought of before. Thinking of edge cases is 

something that I don't always quite do well at.”
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Self-Learning Problems

• Develop a C++ program that initializes a dynamically allocated array, 
calculates the average of its elements, dynamically reallocates the 
array to include more elements, recalculates the average, and prints 
the updated array for efficient memory handling.

• Create a C++ program that dynamically allocates memory for a two-
dimensional array, allows user input to fill its elements, and prints the 
resulting array, ensuring proper memory management.

• Write a C++ program showcasing dynamic memory allocation for 
arrays with different dimensions (e.g., 1D, 2D, and 3D), demonstrating 
the versatility of memory management for various array structures.
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Introductory dynamic Array Moderate Dynamic Array Challenging Dynamic Array Total

A B C D A B C D A B C D A B C D

Student 1 1 0 0 0 1 0 0 0 0 0 0 1 2 0 0 1

Student 2 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 1

Incentive points to be added based on a scale A=0.1 B =0.2 C=0.3 D=0

0.5 0.75 1 0

1

1.25

Individual Performance

Incentive for horizontal improvement
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Introductory dynamic Array Moderate Dynamic Array Challenging Dynamic Array Total

A B C D A B C D A B C D A B C D

Team 1 1 0 0 0 1 0 0 0 0 0 0 1 2 0 0 1

Team 2 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 1

Team 3 1 0 0 0 1 0 0 0 0 0 0 1 1 0 1 0

Team 4 0 0 0 1 0 1 0 0 1 0 0 0 1 1 1 0

Team 5 1 0 0 0 1 0 0 0 0 0 0 1 1 0 1 1

Team 6 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 1

Teams’ Performance
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Measures of Success



Self-Competency critical thinking skills test  (before exams)
The survey consists of five-point Likert as (1) never, (2) rarely, (3) sometimes, (4) Often, (5) Always.

How critical a thinker is you?
1. I can explore.
2. I can use evidence to make simple judgments.
3. I can ask questions and consider options.
4. I can use my observations, experience, and imagination to draw conclusions 

and make judgments.
5. I can gather and combine new evidence with what I already know to develop 

reasoned conclusions, judgments, or plans.
6. I can evaluate and use well-chosen evidence to develop interpretations, identify 

alternatives, perspectives, and implications; and make judgments.
7. I can examine and adjust my thinking.
8. I can examine evidence from various perspectives to analyze and make well-

supported judgments and interpretations about complex issues.
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Measurement of skills horizontally 

0 1 2 3 4 5 6 7

s1

s2

s3

s4

s5

s6

s7

s8

s9

s10

s11

s12

s13

s14

s15

s16

s17

Critical thinking skills growth

End of the semester Before Exam2 Before exam1 Beginning
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RIC succeeded in incorporating critical thinking in 
teaching and learning
• It promotes a teamwork approach to problem-solving

• It triggers self-assessment of student's performance 

• It allows students to practice open ended summary

• It encourage them to add questions like pros and cons

• It allows them to evaluate assignment with different level of 
difficulties/time
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AI meets human needs and not vice-versa

We will always win the challenge !!!
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RIC model across many disciplines

Adopting the RIC model is a chance to grow 
with artificial intelligence. 

Students perform problem-solving and 
decision-making more effectively. 

RIC is a perfect self-engaging guide for 
whoever is interested in programming and 
coding or in any STEM subject

The ABCs of ChatGPT in Mathematics

                                            Physics 

                                           etc…

If interested email me njrizk@uh.edu 
44Enhancing the Educational Experience with ChatGPT and AI



This Photo by Unknown Author is licensed under CC BY-SA-NC
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