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STEM education

STEM is a curriculum based on science, technology, engineering 

and mathematics.

STEM is not teach each subject separately.

STEM integrates them into a cohesive learning paradigm.

STEM is based on real-world applications.

What is STEM Education?
By Elaine J. Hom February 12, 2014

https://www.livescience.com/author/elaine-j-hom


This STEM Learning

1. Area

- Science: Understanding of Relationship of Pressure and Volume in Air,

Fluid Movement by Air Decompression

- Technology(Engineering): Understanding of Valves,

Making of Human-operated Water Pump

- Target Student: K-5 ~ K-9 students

2. Aim & Activity

- Students understand relationship of pressure and volume in air.

- Students observe fluid movement by air decompression.

- Students understand a traditional human-operated pump by this scientific

phenomenon and make a small and simple water pump using syringes,

steel balls, etc.

- Students understand a check valve and its role in pipelines.

in k-7(middle 

school) science 

textbook, Korea



Science

 Extracted from K-7 Science textbook, Korea

 Relationship of Pressure and Volume in Air



Science

Scientific Phenomenon

When the temperature is constant, the volume and

pressure of the air are inversely proportional to each

other. In a closed system, when the air pressure is

lowered, the air volume is increased, and when the

pressure is increased, the volume is decreased.

𝑃𝑉 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, if Temperature is constant

Referred to Boyle’s Law

 Extracted from K-7 Science textbook, Korea

 Relationship of Pressure and Volume in Air



Science

Experiment

Figure. Experiment Kit for Boyle’s law



Science

Data Recording

Table. Relation of Pressure & Volume of Air

Division
Starting

Condition

Air Volume in the syringe

(mL)
60

Air Pressure in the syringe

(atm)
1

Volume × Pressure

(atm∙mL)
60

Press Piston more & more

55 50 45 40

1.09 1.2 1.33 1.5

60 60 60 60



Mathematics

Graph

Figure. Pressure & Volume Graph
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Science

Mashmallow Expansion Test

Figure. Mashmallow in Decompression Vessel

https://youtu.be/w5aFnut

BcPM?t=50

https://youtu.be/w5aFnutBcPM?t=50


Science

Diver Bubbling Experiment

Figure. Diver Bubbling

https://youtu.be/Rb5vpBQ

ss64?t=222

https://youtu.be/Rb5vpBQss64?t=222


Science

Observing Similar Cases

Shoes Cushion Bicycle Pumping High Pressure 

Gas Tank



Science

Fluid Movement by inducing Air Decompression

Figure. Water Pumping

Low pressure of air (air 

decompression) causes fluid 

movement such as the rise of 

water.

Relationship of Pressure 

and Volume in Air

Air Decompression

Fluid Movement



Technology

Human-operated water pump

What is it? 

Open & close?

Check valve!!

Relationship of Pressure 

and Volume in Air

Air Decompression

Fluid Movement

https://t1.daumcdn.net/cfile/blog/211F2D46574583EC17?original


Technology

Check Valve

A check valve is a valve that is

installed in a pipe and used to allow

the fluid to flow in only one direction.

Swing type check valve

Ball type check valve

https://ko.aliexpress

.com/af/check-

valve.html?d=y&ori

gin=n&SearchText=

check+valve&catId

=0&initiative_id=SB

_20210810214506

https://ko.aliexpress.com/af/check-valve.html?d=y&origin=n&SearchText=check+valve&catId=0&initiative_id=SB_20210810214506


Technology

Human-operated water pump

What is it? Let’s make it!



Technology

Human-operated water pump

upward 

direction

WaterWater

Check 

Valve

(Steel 

Ball)

Check 

Valve(Steel 

Ball) is open.

downward 

direction

Check 

Valve(Steel 

Ball) is open.

Check 

Valve(Steel 

Ball) is closed.

Water

Cyan 

Syringe

White 

Syringe



Technology

Materials & Parts

Syringe without needle

https://a.aliexpress.c

om/_mODl6lh

https://a.aliex

press.com/_m

rhcffv

https://a.aliexpr

ess.com/_m0x

pwvZ

https://www.google.com/url?sa=i&url=http://itempage3.auction.co.kr/DetailView.aspx?itemno%3DB495414734&psig=AOvVaw1g-qJZK1U5ui1A2E6QjF5E&ust=1599824389651000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOD7wLXA3usCFQAAAAAdAAAAABAD
https://a.aliexpress.com/_mODl6lh
https://a.aliexpress.com/_mrhcffv
https://a.aliexpress.com/_m0xpwvZ
https://www.google.com/url?sa=i&url=https://kocoafab.cc/tutorial/view/512&psig=AOvVaw2WBNmTswqKVuVNts4t6GXt&ust=1599826863065000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMC2-9DJ3usCFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=http://itempage3.auction.co.kr/DetailView.aspx?itemno%3DB519950106&psig=AOvVaw3-t4dKi6xSTe5yTTDvVUFz&ust=1599826897559000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCICA8uDJ3usCFQAAAAAdAAAAABAK


1
Prepare 2 syringes(5mL, 10mL), 2 steel balls, 

straw, tube.

2
After pulling out the piston rubber from 10mL 

syringe, pierce the center of the rubber using an 

awl.

3
Using glue-gun, Attach a piston rubber with a 

hole in the needle hole of 5mL syringe.

Technology

Making Process



4 Put steel-ball into 5mL syringe.

5
Using glue-gun, attach piston rubber of 5mL 

syringe to the opening of the small syringe.

6
Using hot-iron, make a hole on 5mL syringe for 

the straw near the opening of 5mL syringe.

Technology

Making Process



7
Put the straw into the hole which you made in 

the 5mL syringe. The straw should come into the 

middle of the syringe.

8
Using glue-gun, Fix the straw with the glue-gun 

to prevent the straw. Be careful not to dissolve 

the straw in heat.

9
Put steel-ball in 10mL syringe and combine with 

5mL syringe assembly.

Technology

Making Process



10
Insert the needle hole of 10mL syringe into a 

flexible tube. Then, it's done.

Technology

Making Process



Technology

Video for Making Process 

만들기설명.mp4


Additional Activities after Making

When pushing 5mL syringe:

When pulling 5mL syringe:

(1) Mission: Transfer the water from a vessel to another vessel.

(2) Question: Understanding the principle of the water pump

① Explain how the water moves when you push and pull 5mL syringe             

in the water pump.

② Explain the principles of the water pump.

③ Briefly describe the structure of the water pump.



Thank you for your hearing and watching!!

대단히감사합니다.


