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By 2030, for every 53 dependent people in SREB states there 
will be just 47 working-age adults to provide for them.

A More Dependent Population
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4th Industrial Revolution



Changing Approach



Engineer and construct a platform that supports the mass of a full 
bottle of in a stable position as far above the table top as you can. 

Materials: 
1. Two sheets of paper 
2. One full water bottle

Engineering Challenge

44



Engineering challenge: Build a stable paper tower to support a water bottle
1. Engineer and construct a platform that supports the mass of a full bottle of in a 

stable position as far above the table top as you can. (Materials: Two sheets of 
paper and one full water bottle)

2. Develop a model (free body diagram) to show the forces acting on the water 
bottle to cause it to be stable on the tower.

Group Discussion 
3. Use conceptual and mathematical models to communicate differences in the 

net forces between the systems that caused the phenomenon.
Individual Performance (SSW)*
4. Revise the design of the tower and write an explanation for how the sum of the 

forces acting on the water bottle system are more stable.

STEM Challenge

45



If the bottle is completely vertical, force of 
gravity is equal to the normal force. Since 
the ends of the bottle are vertical, there are 
no additional calculations needed to 
properly model the balanced forces.

Free Body Diagram
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Fg=mg

FN = -Fg



If the bottle is tilted, force of gravity is still 
equal to the normal force. However, 
forces acting on a bottle at an angle must 
be considered in the model. Since the 
bottle is not moving, the forces are 
balanced, but we must explain those 
balanced forces by converting forces 
acting at an angle to vertical forces.

Free Body Diagram

Fg=mg

FN = -Fg

θ

α

FN + Fg = 0
FN = Fg + sinθFg
Fg = -Fg + sinθFg



Provide students with a forum to share phenomena that 
are related to the transfer of energy in a system. 

Applying science Learning Beyond the 
Classroom



sreb.org/powerful-instructional-practices

https://www.sreb.org/powerful-instructional-practices


Engage Students in Making Sense of 
Phenomena 

Introduce the phenomenon 
by asking students to 
extinguish the candle using 
only copper wire.



1. Students develop questions to gather data and 
information to use as evidence to support the cause 
and effect their design on extinguishing the candle.

Developing questions to plan and carry out 
investigations, design solutions, and/or obtain 
information



3. Students design, build, and test their device. 
4. Students organize data in a data chart to find patterns 

as they revise and retest their device.

Gathering data and information to use in 
developing evidence



5. Students use models to describe the effect of their 
designed solutions. 

Reasoning how the evidence supports and 
explanation for the cause of the phenomenon 



Class Discussion:
Questions to initiate Discussion:
Q: How did you make the experiment a fair test? 
Q: How were you able to make the tests more reliable? 
Q: How does the mass or amount of copper used effect efficiency? 
Q: How does the shape of your design effect efficiency? 
Q: What else could be used to increase efficiency?

Engaging in Academic Discourse 



Provide students with a forum to share phenomena that 
are related to the transfer of energy in a system. 

Applying science Learning Beyond the 
Classroom
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