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Why Robotics & Al in Schools?

Robotics & Al help develop competencies:

Competency

Example in Classroom

Logical thinking

Write an algorithm for robot navigation

Creativity

Design robot solutions to problems

Collaboration

Small teams solve engineering challenges

Problem solving

Debug code or robot behaviour

Design mindset

lterate prototypes based on feedback

Example:

Instead of teaching formulas, students build a line-following robot and deduce

motion principles from data.
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Science with Robotics and Al

Topic: Motion

Activity:

Build a simple robot car

* Measure distance, speed, time

Plot graphs, analyze patterns

Evaluate how programming affects robot speed

Learning gains:

* Physics principles become experiential.
e Students use math in context.
* Robotics acts as applied lab, not separate tech class.




Mathematics with Robotics and Al

Classroom examples:

* Geometry: Use the robot to navigate angles, teach degrees &

turns.
* Coordinate systems: Program robot to move to specific points.

* Ratios/Proportions: Wheel rotations vs distance traveled.

Impact: Abstract math becomes visible and dynamic.




Language & Humanities Integration with Robotics and Al

Al supports literacy and communication:

* Story prompts & generation
* Translation practice and comprehension tools

Debate preparation using Al research assistants

Summarization of texts

Note: Al here acts as a scaffold, giving students tools to experiment

with language, not replace writing sKkills.




Assessment Shift

Traditional:
* Memory recall

With Robotics & Al:
* Performance-based assessment
* Project portfolios
* Rubrics evaluating creativity, reasoning, collaboration

Assess:
* Process + product + rationale
(not just right/wrong answers)




Equity & Inclusion

Robotics & Al can:

* Support slow learners with adaptive Al tools
* Visualize concepts for diverse learners

Offer multiple entry points into tasks

Enable differentiated learning paths

Teachers become designers of inclusive class environments.
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What Changes for Teachers?

From Teaching Content = Designing Learning

Robotics and Al do not replace teachers — they elevate the teacher’s role from delivering information to orchestrating experiences.

1. Explaining = Facilitating (Revised)
Earlier (Traditional): Teacher explains concepts on the board and students copy formulas.
With Robotics & Al: Teacher facilitates learning through robot experiments and algorithmic thinking.

Revised Example (Science — Motion): Instead of explaining speed and acceleration through various theoretical examples, the
teacher gives each group a programmable robot car with distance sensors and asks: “How can you modify the robot’s code so it
travels 1 meter in the shortest time without changing the motor?”

Students:
 edit the control algorithm
 adjust loop timing and step values
* collect sensor data
¢ compare runs

The teacher facilitates robot-based inquiry, not chalkboard explanation.




What Changes for Teachers?

1. Delivering » Designing Experiences
Earlier: Teacher delivers textbook content chapter by chapter.

With Robotics & Al: Teacher designs learning experiences using tools and projects along with traditional method.

Example (Math — Angles): Instead of only solving angle problems on paper, the teacher designs a task:
Program a robot to draw a square, triangle, and pentagon.

Students must calculate:
* How many degrees to turn
* How many steps to move
* How shape changes affect movement

Teacher designs the experience...
Teacher becomes a mentor of thinking...




What Changes for Students?

From Passive Learners = Active Designers

With Robotics and Al, students stop being receivers of information and become creators, problem solvers, and innovators.

1. Passive =» Active Learners
Earlier: Students listen, copy, memorize.

With Robotics & Al: Students build, test, modify,
and reflect.

Example (Science): Students don’t just read about
friction — they test different surfaces for a robot
and compare movement.

Learning becomes hands-on and minds-on.

2. Answer Seekers » Problem Solvers
Earlier: “What is the correct answer?”

With Robotics & Al: “How can | solve this problem?”

Example (Robotics Challenge): Task: Make a robot cross obstacles

without touching walls.

Students must:
* analyze space
* design path
* debug code
* improve design

There is no single answer — only better solutions.

Students develop engineering and reasoning mindset.
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What Changes for Students?

3. Followers =» Designers 4. Isolated » Collaborative Learners
Earlier: Students follow instructions. Earlier: Individual seatwork.
With Robotics & Al: Students design solutions. With Robotics & Al: Team-based problem solving.
Example (Design Thinking): Students are asked: Example (Group Project): Each team member takes a role:
Design a robot to help elderly people carry objects. e coder
* builder
They decide: e tester
* shape * presenter
* movement
* Sensors Students learn:
e control logic * communication
* |eadership
Students become solution designers, not task * negotiation
followers.

Students build social and teamwork skills.




What Changes for Students?

5. Remembering » Thinking
Earlier: Students memorize facts.
With Robotics & Al: Students analyze, reason, reflect.

Example (Reflection): After completing a project, students
answer:

 What worked?

 What failed?

 What would you change next time?

Students develop metacognition (thinking about
thinking).

Students move from:
* Passive » Active
* Following = Designing
e Answering = Solving
 Working alone = Collaborating
« Remembering = Thinking

Robotics & Al help students become future-ready innovators.

6. Consumers = Innovators
Earlier: Students use technology.
With Robotics & Al: Students create with technology.

Example (Al Project): Students use Al to:
* design posters
* generate debate points
* analyze data

Then improve outputs using human judgment.

Students become creators, not just users.




Addressing Teacher Concerns

Common worries & realities

“I am not technical.”
You need pedagogical understanding, not engineering mastery.

“l don’t know coding.”
Many platforms start with visual/block coding = text coding
gradually.

“My subject is not STEM.”
Robotics & Al enhance learning in languages, arts, and social
sciences too.




Teacher Readiness

This program supports:

* Understanding basics of robotics & Al

Hands-on examples & classroom cases

Confidence building

Step-by-step integration

No prior tech expertise required.
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