Co-funded b
th(:': ;:roieax Union DX.Sea

How Generative Al can Support
Innovative Teaching Practices

DR. NURUL FARHANA JUMAAT
Department of Advanced Learning Technology
Faculty of Educational Sciences and Technology
Universiti Teknologi Malaysia
nfarhana@utm.my

Name: Nurul Farhana Jumaat

Affiliation: UTM



mailto:zakiahma@utm.my

RN Co-funded by
DRI the European Union Dx_sea

Outline

Al-assisted lesson materials and content generation.
Personalized learning pathways using Al.
Al-powered formative and summative assessments.

Case studies of Al integration in university courses.



DX.sea
Introduction

What is Generative Al?

» Al that creates content, such as text, images, videos, and code. It creates content based
on user’s prompt or request.

 Examples: ChatGPT, Canva Al, Synthesia, and Gradescope.
* |t helps educators create, personalize, and automate teaching materials.

Why is Al Important in Education?

 Enhances teaching efficiency by automating repetitive tasks.
* Supports personalized learning for students.

* Provides real-time feedback and instant resources.
 Encourages interactive and engaging lessons.
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Improve creativity, critical
thinking, engagement,
leadership quality...etc. rechiicioglaal
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Al-assisted lesson materials and content DX.sea
generation

Al for Content Creation

How Al helps educators create learning materials:

* Generates lecture notes & slides.

 Summarizes research papers & articles. Al tools for research purposes.
* Creates quizzes, exams & grading rubrics.

« Designs visual content (diagrams, infographics, presentations).
Example: ChatGPT for text, Canva Al for images, Quizlet for quizzes.
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Generating lecture notes using ChatGPT

Generating lecture notes using ChatGPT

In ChatGPT, a prompt is the text input you provide to instruct the model and shape its
response. It acts as the starting point, helping the Al understand your request and generate
relevant content. A well-structured, clear, and specific prompt ensures that the Al delivers

accurate and meaningful answers tailored to your needs.
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Generating lecture notes using ChatGPT

Step 1: Define Step 2: Use a Step 3: Review Step 4: Format
the topic Clear Prompt & Refine for Distribution
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Some Tips

Be Clear and Specific: Clearly state the topic, context, or task you want the Al to address

Use Direct Instructions: Provide clear instructions on what you want the Al to do. Use direct
imperative sentences, like "Describe," "Explain," "List," "Compare," etc.

Break Down Complex Tasks: If your request involves multiple steps, break them down into
separate prompts. This prevents confusion and ensures more accurate responses.
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Effective Prompts

Example of prompt:

Act as a university professor. Generate lecture notes for a 1-hour class on "Introduction to
Artificial Intelligence."

Include:

- A brief introduction

- Key concepts

- Real-world applications

- Challenges and ethical issues

- Summary and discussion questions

11
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1. Introduction (10 Minutes)

What is Artificial Intelligence (Al)?
¢ Al refers to the ability of machines to perform tasks that typically require human intelligence.
¢ It involves learning, reasoning, problem-solving, perception, and language understanding.

* Alis used in various fields such as healthcare, finance, transportation, and education.

Brief History of Al:
e 1950s: Alan Turing proposed the idea of machine intelligence.

* 1956: Dartmouth Conference marked the birth of Al as a field.

1980s5-1990s: Al saw improvements in machine learning (ML) and neural networks.

2000s-Present: Advancements in deep learning, big data, and automation.

2. Key Concepts in Al (15 Minutes)

12
Types of Al:

1. Narrow Al (Weak Al):

¢ Designed for specific tasks (e.g., voice assistants like Siri, Google Assistant).

2. General Al (Strong Al):

* Al with human-like intelligence and decision-making (not yet achieved).

3. SuperAl:

* Hypothetical Al that surpasses human intelligence.

Al Technologies:

¢ Machine Learning (ML): Al learns from data without being explicitly programmed.

3. Real-World Applications of Al (15 Minutes)

How Al is Used in Different Fields:
« Healthcare:
e Al diagnoses diseases (e.g., Al-assisted radiology, IBM Watson).

e Drug discovery and personalized medicine.

« Finance:
* Al-powered fraud detection.

* Algorithmic trading in stock markets.

« Education:
e Al tutors (e.g., Khan Academy Al).

* Personalized learning experiences.

« Transportation:
e Self-driving cars (e.g., Tesla Autopilot).

e Al-powered traffic management.

« Retail & E-commerce:
e Al chatbots for customer support.

e Personalized recommendations (e.g., Amazon, Netflix).
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Effective Prompts

Simple prompt: "Create a lesson plan on topic bouyancy for secondary students
with learning objectives, activities, and assessment methods.”

Detailed prompt: "Design a comprehensive lesson plan on the topic of buoyancy
for secondary students. The plan should include clear learning objectives,
engaging student-centered activities, and suitable assessment methods to
evaluate understanding. Incorporate hands-on experiments or real-world
applications to enhance learning."
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Effective Prompts

Simple Prompt:
"Write an essay about climate change.”
Detailed Prompt:

"Write a 1,000-word persuasive essay on climate change, focusing on its causes, effects, and
possible solutions. Structure the essay with an introduction, three body paragraphs, and

a conclusion. Use real-world examples, include at least two scientific studies, and maintain
a formal academic tone." y
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Effective Prompts

Simple Prompt:
"Write a Python script for sorting a list."
Detailed Prompt:

"Write a Python script that sorts a list of integers using the Merge Sort algorithm. The script
should be well-commentedand include a function that accepts user input, sorts the list, and

then prints both the unsorted and sorted lists. Ensure the code is optimized for efficiency and
follows best coding practices." 1
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Creating an image

Detailed Prompt:

"Create a digital illustration of a female lecturer
sitting in a well-lit academic office, with a modern
computer in front of her. She is engaged in research,
surrounded by books, papers, and a whiteboard
with diagrams related to online learning and mobile

learning. The computer screen displays graphs, RY
charts, and e-learning content. The room has a Al | s | l/"
professional yet cozy ambiance, featuring a & puint g - ey al =
bookshelf, a coffee mug, and a window with natural .. EE\ | gB. TV e /A
light filtering in. The scene should feel intellectual,
warm, and inspiring, emphasizing her passion for
digital education.”
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Some free Al tools that can help you create presentation slides quickly and

Creating presentation slides

DX.sea

efficiently:

Canva (Magic Design)

Gamma Al

Tome Al

Slidesgo (Al Presentation Maker)
Microsoft Copilot (PowerPoint Al)

17
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Canva Magic Design
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Gamma Al
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Al tools for research purposes

Some of Al tools for research purposes:
 Google Gemini

* Perplexity

* Scispace

* Elicit

 Quillbot



Al tools for research purposes
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Al tools for research purposes
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Al tools for research purposes
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Pressure in Liquids

Pressure in liquid is something that happens in water or any liquid that we
can see in daily life. If we go inside a swimming pool, we feel heavier when
we go deeper. This is because pressure in water increases when depth

increases.

Formula to calculate pressure in liquid is P = hpg, where h is depth, p is
density of liquid, and g is gravity. When depth increase, pressure increase.
If we see deep-sea divers, they need to wear special suits because

pressure at deep sea is very high and can be dangerous to human body.

Pascal's principle says that pressure in liquid is transmitted equally in all
directions. For example, if we press a water bottle with holes, water will
come out with same pressure from all holes. This principle is used in many
things like hydraulic brake system in cars, hydraulic pump, and also barber

chair that can go up and down.

Paraphrasing Tool

Creative Expand Shorten Custom

Hydrostatic Pressure in Fluids

Pressure in liquids occurs in water and any observable liquid in daily life. Upon

entering a swimming pool, we experience an increase in weight as we descend

deeper. Pressure in water escalates with increasing depth.

The formula for calculating pressure in a liquid is P = hpg, where h represents
depth, p denotes the density of the liquid, and g signifies gravitational
acceleration. As depth increases, pressure escalates. Deep-sea divers must don
specialized suits due to the elevated pressure in the deep water, which poses

significant risks to the human body.

Pascal's principle states that pressure within a liquid is uniformly transmitted in
all directions. For instance, if we compress a water bottle with perforations,
water will emerge with uniform pressure from all openings. This principle is
applied in various mechanisms, like as hydraulic brake systems in automobiles,

hydraulic pumps, and adjustable barber chairs.
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Design visual content (diagrams, infographics, DA.sea

presentations)

Some Al tools to design visual content (diagrams, infographics, presentations).
* Lucidchart

* Microsoft Visio

 Miro

* Visme

* Piktochart



Lucidchart
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Lucidchart
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Personalized learning pathways using Al.

How Al adapts to different learning styles:

« Adaptive learning - Al adjusts difficulty levels based on student progress.

Adaptive learning uses Al algorithms to adjust the difficulty and pacing of educational
content based on a student’s performance. Instead of a one-size-fits-all approach,
Al customizes lessons, ensuring students receive challenges suited to their skill level.

Al Tutors: Tools like Khanmigo and Socratic provide real-time explanations.
* Voice Assistants: Assist visually impaired or differently-abled students.
Example: Khan Academy Al Tutor, Google Socratic, Tutor Ocean.
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Tutor Ocean
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Al-powered formative and summative DX.sea

assessments

How Al simplifies grading & feedback:

« Automated Grading: Al checks assignments (Gradescope, Turnitin Al).

« |Instant Feedback: Al suggests improvements in writing (Grammarly, Quillbot).
» Student Progress Tracking: Al provides learning insights.

Example: Turnitin Al for plagiarism detection, Gradescope for grading.
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Gradescope
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Case studies of Al integration in university courses

"How do you think Al is already shaping university
education?”
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Case Study 1: Al-Powered Content Creation

Example: Harvard University - Al for Course Material

 How it's used: Harvard uses ChatGPT to help professors generate lecture notes,
quizzes, and course summaries.

Impact:

* Saves time in content preparation.

« Allows educators to focus on interactive discussions.

* Customizes learning materials based on student needs.
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Case Study 2: Al for Personalized Learning

Example: Georgia Tech - Al Teaching Assistant

« How it's used:

* Georgia Tech developed "Jill Watson," an Al teaching assistant for an online computer
science course.

* Al answers common student questions, reducing instructor workload.
Impact:
« Faster responses to students.
 More engagement in online discussions.
* Students reported improved satisfaction with instant Al support.
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Case Study 3: Al in Assessments & Feedback

Example: University of Edinburgh - Al Grading & Feedback
 How it's used:
* Uses Gradescope Al to automate grading of assignments and exams.
* Al detects patterns in students' mistakes and provides instant feedback.

Impact:

 Reduces grading workload for large classes.

* Gives students real-time suggestions for improvement.
* Improves grading consistency.
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Ethical Considerations & Challenges

* OQOver-reliance on Al: Students must still develop critical thinking skills.

* Biasin Al: Al-generated feedback can sometimes be inaccurate or biased.
« Data Privacy: Universities must protect student data when using Al tools.
Solution: Al should support, not replace, human instructors.
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Conclusion & Takeaways

* Alis enhancing university education, not replacing teachers.
« Case studies show Al improves efficiency, engagement, and feedback.
* Educators should explore Al responsibly for better learning experiences.
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