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Cohort Recommendation: 

[Since this is the first lesson in our group of lessons, many teachers have found that it is 
important to have students spend 1 class session getting acquainted with the sensors. Some 
teachers have had student walk around the school taking temperature measurements and 
then comparing the collected data with each other.] 

I. Objectives 

 Students will be able to identify materials that are good and poor insulators. 
 Students will be able to analyze data and determine the best insulators. 
 Students will be able to apply the results to real world applications. 

 
 

II. CA State Standards 
6th grade:  
Heat (Thermal Energy) (Physical Sciences) 
1. Heat moves in a predictable flow from warmer objects to cooler objects until all the 

objects are at the same temperature. As a basis for understanding this concept: 
Students know energy can be carried from one place to another by heat flow or by 
waves, including water, light and sound waves, or by moving objects.  

a. Students know that when fuel is consumed, most of the energy released 
becomes heat energy. 

b. Students know heat flows in solids by conduction (which involves no flow of 
matter) in fluids by conduction and by convection (which involves flow of 
matter). 

c. Students know heat energy is also transferred between objects by radiation 
(radiation can travel through space). 

Resources 

2. Sources of energy and materials differ in amounts, distribution, usefulness, and the 
time required for their formation. As a basis for understanding this concept: 

a. Students know the utility of energy sources is determined by factors that are 
involved in converting these sources to useful forms and the consequences 
of the conversion process. 

 Investigation and Experimentation 
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3. Scientific progress is made by asking meaningful question and conducting careful 
investigations. As a basis for understanding this concept and addressing the content 
in the other three strands, students should develop their own questions and 
perform investigations. Students will: 

a. Develop a hypothesis. 
b. Select and use appropriate tools and technology (including calculators, 

computers, balances, spring scales, microscopes, and binoculars) to perform 
tests, collect data, and display data. 

c. Construct appropriate graphs from data and develop qualitative statements 
about the relationships between variables. 

d. Communicate the steps and results from an investigation in written reports 
and oral presentations. 

e. Recognize whether evidence is consistent with a proposed explanation. 

7th Grade: 
Focus on Life Sciences  
Investigation and Experimentation  

1. Scientific Process is made by asking meaningful questions and conduction careful 
investigations.  As a basic for understanding this concept and addressing the content 
in the other three strands, student should develop their own questions and perform 
investigations 

a. Select and use appropriate tools and technology to perform tests, collect 
data (Vernier), and display data  

b. Use a variety of print and electric resources (World Wide Web) to collect 
information and evidence as part of a research project. 

c. Communicate the logical connection among hypotheses, science concepts, 
tests conducted, data collected, and conclusions drawn from scientific 
evidence. 

d.  Construct scale models, maps, and appropriately labeled diagrams to 
communicate scientific knowledge. 

e. Communicate the steps and results from an investigation in written reports 
and oral presentations 

8th Grade: 
Structure of Matter 

A. Students know the states of matter (solid, liquid, and gas) depend on molecular   
motion. 

B. Students know the states of matter (solid, liquid, and gas) depend on molecular 
motion.  

C. Students know that in solids the atoms are closely locked in position and can only 
vibrate in liquids the atoms and molecules are more loosely connected and can  
collide with and move past one another; and in gases the atoms and molecules 
are free to move independently, colliding frequently.  



Page 3 of 6 
 

Investigation and Experimentation 

1. Scientific progress is made by asking meaningful questions and conducting careful 
investigations. As a basis for understanding this concept and addressing the content 
in the other three strands, students should develop their own questions and 
perform investigations. Students will:  

a. Plan and conduct a scientific investigation to test a hypothesis.  
b. Evaluate the accuracy and reproducibility of data.  
c. Distinguish between variable and controlled parameters in a test.  
d. Recognize the slope of the linear graph as the constant in the relationship 

y=kx and apply this principle in interpreting graphs constructed from data. 
e. Construct appropriate graphs from data and develop quantitative statements 

about the relationships between variables.  
 

III. Vocabulary 
Insulator- anything that insulates, to prevent the passage of heat either cold or warm  

Energy resources- a resource used to provide humans with energy, electricity. For 
example: coal, oil, natural gas, nuclear power, solar, wind, etc. 

Temperature sensor- a device used to measure temperature of a fluid 

Labquest- a device used to collect data using a sensor  

IV. Materials/Supplies 
o Paper cups 
o Plastic cups 
o Styrofoam cups 
o Scissors 
o Masking tape 
o Packaging materials (newspaper, 

bubble wrap, cotton balls, 
aluminum foil, wax paper)  

o 100 mL Graduated cylinders 
(make these by taking marking 

plastic cups at the 100 ml. level) 
o Water 
o Ice 
o Containers for ice water 
o Vernier labquest 
o Temperature sensors 
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V. Procedure 
 

A. Pitcher prep: 
1. Fill pitchers with ice. 
2. Add water to pitcher, let sit 2 minutes so that all water is same temperature. 

 
B. Material prep (10 minutes): 

1. Each group should have 3 cups: paper, plastic, Styrofoam 
2. Each group should have their material for their hand made insulated cups. 

 
C. Intro (6 minutes) 

 
Explain that the students are going to be performing 2 different experiments, first they 
will determine which type of cup is the best insulator; paper, plastic or styrofoam. 
Second, they will be designing their own insulation for a plastic cup. 
 
1. Play 90 sec of Ice Ice Science http://www.youtube.com/watch?v=xiwyXtw_-Lw 
2. Ask students to imagine they were going on a camping trip, what food would they 

pack? How would they store the food? How does a cooler keep the food cold? 
3. What is an insulator? 
4. What are some examples of good insulators? Poor insulators? 
5. Think, pair, share 

 
D. Part I (15 minutes): 

a. Have the students predict which materials are good and poor insulators. Record 
these predictions on their student handout. 

b. Have students record their hypothesis for which type of cup they think will be 
the best insulator and their reason(s) why. 

c. Instruct each group to turn on the Labquest and attach the Temperature sensor. 
Go around and help as needed. 

d. Students should have their cups at their groups already. 
e. Pour 1000ml of water from the ice water pitcher into the 3 different cups.   
f. Put the thermometers into the cups and take temp reading for starting temp 

after 1 minute. 
g. Start the time trial and run for 10 min 
h. In the meantime, have students design the insulation for their cup (2 min) 
i. Build their insulated cup (8 min) 
j. Look at and record their data from the first experiment. Record their starting and 

ending temperature and the change in temperature.  
Cohort Recommendation: 
[Don’t start time trial until temperature probe reading has stabilized. Also, make sure to 
always take the temperature reading from the same spot in the cup. Be sure to try not move 
the sensors in such a way to knock the cups over and spill.] 
 

http://www.youtube.com/watch?v=xiwyXtw_-Lw
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E. Part II 
a. Pour out water and get another 100mL sample of ice water. Pour in insulated 

cup. 
b. Start the time trial and run experiment 2 for 10 min. 
c. Share and record data gathered from the other groups. Calculate the change in 

temperature for each type of cup. 
d. Which cup insulated the water the best? Worst? 
e. Revisit your hypothesis, was it correct or incorrect? Why? Record on the student 

handout 
f. Record the data from the second experiment. Calculate the change in 

temperature. Analyze data to determine if your cup was a good or a poor 
insulator. 

g. Questions: 
1. Ask the student why having good insulation is important? How would 

your house feel in the summer if you had poor insulation? Winter? 
2. What would you have to do to keep your house warm in the winter and 

cool in the summer? 
3.  How would having a well-insulated house be beneficial to the 

environment? 
 

 

VI. Assessment  
Classroom discussion and completion of student handout. 

VII. Data Sheet  
See Data Table on the student worksheet for Ice Ice Baby Lesson. 

VIII. Closure 
Discussion on how having well insulated houses uses less electricity, which uses fewer 
natural resources. 

IX. Questions 
See procedure and student handout 

 

X. Resources 
http://www.youtube.com/watch?v=xiwyXtw_-Lw 

Student Handout 

XI. Authors:  Lindsay Hellman and Arlene Peck edited by Khristina Hernandez 

 

 
 

http://www.youtube.com/watch?v=xiwyXtw_-Lw
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