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What is STEM?



What is Science?

The study of natural world

The Law of nature associated with 
physics, chemistry and biology

The body of knowledge and a process 
that generates new knowledge



How do scientists answer questions in 
Science?
Scientific Method

Question

Hypothesise

Experiment

Observe & Record

Analyse

Share results



Barack Obama’s Statement

Science is more than a school subject, or the 
periodic table, or the properties of waves. It is an 
approach to the world, a critical way to 
understand and explore and engage with the 
world, and then have the capacity to change 
that world...

President Barack Obama, March 23, 2015



What is Technology?

The application of scientific knowledge 
and know-how for practical purposed e.g. 
TV, Cell phone, computer

Modifying the natural world to meet the 
needs and wants of people



What is Technology?

The continuous human innovation 
involves the generation of knowledge and 
processes to develop systems to solve 
problems and extend human potentials



What is Technology?

Technology can be used to describe a:
System e.g. Fuel system, Breaking system, 
Wireless

Specific Device:
Fuel injector, smartphone, computer



What is engineering?

About the design and making of:

 Structure: Models

 Products: Devices

 Process: System

Professional Occupation



How do engineers solve problems in 
engineering?

Design Process:

Many models

Many solution



What is mathematics?

Language of numbers, operations, 
patterns and relationships

It is used in science, engineering and 
technology









Mathematical Processes

Problem Solving

Reasoning and Proof

Communication

Connection

Representation



Islamic Art







Where is mathematics?



What is STEM Education?

STEM Education is a teaching and learning 
approach in which science, technology, 
engineering, and mathematics (STEM) are 
purposely integrated.





Why is STEM Education so important?

“… Leadership tomorrow depends on 
how we educate our students today-
especially in science, technology, 
engineering and math.”

President Barack Obama, September 16, 2010.







What do we hope from STEM education 
on our students?

Students How/Characteristics
Problem solves Tackle problems

Innovators To pursue independent and original investigation

Inventors Creatively design and implementing solutions

Self-reliant Se self agendas and work within timeframes

Logical thinkers Able to calculate and make connections

Collaborators Working in groups























Integration of STEM in 
Math Classroom









Marble Roller Coaster Challenge
Materials:

1. masking tape

2. newspapers

3. scissors/Cutter

4. A 4 paper (recycle paper)

5. ruler

6. cutting mat

7. marble



Marble Roller Coaster Challenge
Instruction:

Create a roller coaster that will carry a marble down 
a height of at least 35 cm. high.

It must make one turn and come to a complete 
stop.

You will not get any additional resources.

Once you release the marble, you may not touch it.





How is mathematics used for roller 
coaster?
Math is used to calculate the height of the roller coaster 
and to produce the optimal results for speed after the 
roller coaster has left the pulley.

The engineers must calculate the perfect angles, heights
and directions that will allow the roller coaster to reach 
great speeds without going off of the track. 

They use many machines, test coasters and models to 
come up with the perfect angles.



How is mathematics used for roller 
coaster?
Math is used to calculate the height of the roller 
coaster and to produce the optimal results for speed 
after the roller coaster has left the pulley.

The engineers must calculate the perfect angles, 
heights and directions that will allow the roller 
coaster to reach great speeds without going off of the 
track. They use many machines, test coasters and 
models to come up with the perfect angles.



How is mathematics used for roller 
coaster?
Math is used to calculate the height of the roller coaster 
and to produce the optimal results for speed after the 
roller coaster has left the pulley.

The engineers must calculate the perfect angles, heights
and directions that will allow the roller coaster to reach 
great speeds without going off of the track. 

They use many machines, test coasters and models to 
come up with the perfect angles.



How is mathematics used for roller 
coaster?
Roller coaster cars do not have any engines. 

They are completely controlled by the angles and 
the velocity they reach while going down the first big 
drop.



How is mathematics used for roller 
coaster?
The most exciting roller coaster designs contain one 
or more loops.

The loops must be built with extreme caution.

A loop that is too circular will require very high 
speeds. This would result in a g-force that is too high 
for people to comfortably withstand.



How is mathematics used for roller 
coaster?
A perfect roller coaster loop is a teardrop shape called a 
clothoid loop.

In a circle loop, the radius is constant but In a clothoid
loop the radius changes and is shorter at the upper part of 
the loop than it is across the center. This means the roller 
coaster car can get through the loop at lower entry 
speeds.

Advanced math functions are used to model clothoid
loops in computer programs.
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