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Overview Lesson 1 – Level B – Ages 8+

Time:  
Two 45-minute sessions

Students explore a simple spring simulation to see how 
springs behave, given different characteristics.  Students 
can change the springiness, the resistance, a mass at the 
end of the spring, and the amount of push or pull. 

Learning goals:
• Represent and interpret data on a line graph. 
• Compare/contrast how different types of springs 

behave based on specific characteristics.
• Match a spring’s description to an accompanying 

graph.
• Identify and describe other examples that oscillate in 

a similar fashion as a spring.

Materials:
• One computer for every 2-3 

students 
• Simulation online at 

http://www.clexchange.
org/curriculum/
complexsystems/oscillation/
Oscillation_SpringB.asp

• Handouts  (See page 4.)
• Slinky® or other springs

Curricular Connections:
• Equilibrium is the physical 

state in which forces and 
changes occur in opposite 
and offsetting directions.

• The motion of an object can 
be described by its position, 
direction of motion, and 
speed. That motion can be 
measured and represented 
on a graph.

Key system dynamics concepts 
and insights:
• Springs move as they do be-

cause of how they are made; 
they have the potential to 
oscillate but can be at rest.

• Movement is affected by 
characteristics such as mass 
and “springiness.”

• A behavior-over-time graph 
can show the physical move-
ment of a spring.

Student Challenge
Create different types of springs that behave in different 
ways – largest change in position, fastest oscillation, 
slowest oscillation, etc. 
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Figure 1:  Title Screen

http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_SpringB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_SpringB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_SpringB.asp
http://www.clexchange.org/curriculum/complexsystems/oscillation/Oscillation_SpringB.asp
http://forio.com/simulate/cle/L1SpringLevB 
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Lesson Details
Preparation:
1. Create groups of two to three students each.
2. Copy included handouts for each student 

group.  
3. Check computers to make sure you can ac-

cess the simulation.  

Session 1:
1. Introduce students to springs and the key 

concepts in the simulation as needed.  Note 
that students can also explore these concepts 
within both the introduction and debrief.  If 
possible, have actual springs in for students to 
explore (e.g., a Slinky®). Key concepts include: 
a. Spring Constant (or Springiness) – How 

easy is the spring to pull apart?  How 
might the spring behave if it were really 
hard to pull?  Really easy?

b. Position – What does the position of 
a spring refer to?  What point are we 
measuring? [Note that the height of the 
bottom of the spring from the floor is the 
point being measured in the simulation.]  

c. Initial Position – How can you move the 
spring before releasing it?   What will 
happen if we push it up?  Pull it down? 
Where would the graph start on the y-axis 
for each of these cases?

d. Mass – You will place an object at the 
bottom of the spring.  The mass of the 
object is measured in kilograms (kg).  
How might the spring behave with a small 
mass?  Large mass?

e. Resistance – Is there anything that slows 
down the spring?  Does air slow down the 
spring?  What would happen to the spring 
if it were in a no gravity environment? 

Figure 2:  Introduction

Figure 3:  Make Decisions

Figure 4:  Simulation Results

Figure 5:  Debrief



Lesson 1 – Level B • Exploring Springs • ©2012 Creative Learning Exchange • 3

Lesson Details Bringing the Lesson Home:
• Have students explore the 

“Debrief ” section of the 
simulation within their 
small group or as a class. 

• Consider why the springs 
always oscillated except in 
the case when starting in 
equilibrium. 

• Discuss how to create 
different types of 
spring behavior – faster 
oscillations, slower 
oscillations, damped 
oscillations, etc.

Assessment Ideas:
• Use Assessment 1 to 

have students identify 
how different graphs 
match different spring 
descriptions.  

• Use Assessment 2 to have 
students describe the 
parts of the model and the 
loops embedded within 
the simulation.  

Note: Assessment Handouts 
1 and 2 can be formative or 
summative assessments.  
Assessment 1 answers:
1. Graph 1, Graph 2
2. Graph 2, Graph 1
3. Graph 2, Graph 1
4. Graph 1, Graph 2

Figure 6:  Next Steps

f. Optional terms to consider, depending on 
curricular goals, include momentum, force, and 
velocity.

2. Have students open the simulation, read the 
introduction, and view the parts of the simulation on 
the “Introduction” screen (Figure 2).

3. Have students record data on the handouts as they 
explore different springs, and compare the resulting 
trends (Figures 3 and 4).  You may want to have 
students set up one spring and then do further 
experiments while changing only one element at a 
time.

4. After they have completed the desired number of 
simulation runs, students can begin working on the 
comparison handout, representing all the springs on 
one graph.  

Session 2:
1. If needed, have students complete the simulation 

within their small groups.
2. After running the simulation multiple times, students 

can continue to the “Debrief ” section (Figure 5).
3. Debrief the simulation experience using ideas for 

bringing the lesson home, assessment, and “Next 
Steps” (Figure 6).  
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Lesson 1 - Handout

Spring #________

Mass

Spring constant

Resistance factor

Initial Position

Spring #________

Mass

Spring constant

Resistance factor

Initial Position

Spring #________

Mass

Spring constant

Resistance factor

Initial Position

Designing Springs:
Use the handout to design springs and record your results.  For each spring, first draw your 
prediction on the graph showing the spring’s position over time.  Then run and record the 
actual behavior of the spring.
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Lesson 1 - Handout
Spring Comparisons:
Create a key for the springs and draw the trends on the graph below.

 

How are the trends similar and different?

Using vocabulary from the simulation, explain why the spring behaviors are similar.

Why are they different?
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Lesson 1 - Handout

Assessment 1:
Look at the spring descriptions below.  Match each description to a graph that is the closest 
match.

1.
A spring  with a high spring 
constant more closely matches 
Graph # ____.
A spring  with a low spring 
constant more closely matches 
Graph # ____.

2.
A spring with low resistance 
more closely matches 
Graph # ____.
A spring with high resistance 
more closely matches 
Graph # ____.

3. 
A spring with low mass attached 
more closely matches 
Graph # ____.
A spring with high mass attached 
more closely matches 
Graph # ____.

4. 
A spring with high resistance 
and a high spring constant more 
closely matches Graph # ____.
A spring with low resistance 
and a low spring constant more 
closely matches Graph # ____.

Graph 1 Graph 2

Graph 2

Graph 2

Graph 2

Graph 1

Graph 1

Graph 1
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Lesson 1 - Handout

Assessment 2:
Look at the map below.  Describe the parts and how they impacted the spring’s position over 
time.  

Using the word bank, describe the spring you would design to see 
the resulting position graph.

Word Bank:
position initial position  

resistance time

mass  spring constant
 
spring

Resistance:

Mass:

Initial Position:

Spring Constant:
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