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Investigating How Heat Flows 
 

Author: Elizabeth Colon 

 

Focus on Inquiry 
Students will conduct an investigation in which they will infer the flow of heat between a container of hot 
water and a container of cold water.  
 

Lesson Content Overview 
Students will understand the concept of heat as the movement of thermal energy from warmer to cooler 
objects.  
 

Duration 
90 minutes 

Setting 
Classroom 

Grouping 
2-3 students/group 

PTI Inquiry Subskills 
1.3,2.5,3.1,3.2,4.2,4.3,5.2,5.3,7.3 

 

Lesson 
Components 

Estimated 
Time 

Inquiry 
Subskills 

Used 

Technology 
Used 

Level of 
Student 

Engagement 
Brief Description 

Engage 5 1.3 

Computer 
Internet 
Access 

Projector 

3 
Students will watch a short video clip about 
a snowman in the summer. Students will 
hypothesize  about the flow of heat. 

Explore 40 
1.3,2.5,3.2,

4.2,4.3 
5.2,5.8,7.3 

Stopwatch or 
Timer 

3 

Students will work in groups of 2 or 3 to 
conduct an investigation exploring what 
happens when they place a container with 
hot water inside a container with cold water. 

Explain 20 4.3,5.2,7.3  2 
Through a series of guided questions the 
students will describe the flow of heat. 

Expand/Elaborate 15 5.2,7.3 
Computer 

Projector or 
ELMO 

2 
Students will describe the flow of heat in 
different situations. 

Evaluate 20 5.3,7.3  3 Students will infer the direction of heat flow. 

Level of Student Engagement 
1 Low Listen to lecture, observe the teacher, individual reading, teacher demonstration, teacher-centered instruction 

2 Moderate Raise questions, lecture with discussion, record data, make predictions, technology interaction with assistance 

3 High Hands-on activity or inquiry; critique others, draw conclusions, make connections, problem-solve, student-centered 
 
 

Next Generation Science Standards – Inquiry 
NGSS Practice 3: Planning and Carrying Out Investigations 
NGSS Practice 4: Analyzing and Interpreting Data 
NGSS Practice 6: Constructing explanations 

Next Generation Science Standards – Content 
MS-PS3-4 Plan an investigation to determine the relationships among the energy transferred, the 

type of matter, the mass, and the change in the average kinetic energy of the particles as 
measured by the temperature of the sample. 

Florida Science Standards – Nature of Science 
SC.7.N.1.1 Define a problem from the seventh grade curriculum using appropriate reference 

materials to support scientific understanding (1) Plan and carry out scientific 
investigations of various types, such as systematic observations or experiments; (2) 
Identify variables; (3) Collect and organize data; (4) Interpret data in charts, tables, and 
graphics; (5) Analyze information; (6) Make predictions; (7) Defend conclusions.  

Florida Science Standards – Physical Science 
SC.7.P.11.4 Observe and describe that heat flows in predictable ways, moving from warmer objects 

to cooler ones until they reach the same temperature 



Elizabeth Colon  Printed on 12/8/2015 

 Investigating How Heat Flows  page 2 

 

Materials and Advance Preparation 
Materials List 

General Materials 

 cooler with ice 

 appliance to heat up water (hot plate, microwave, etc.) 
 

Small group set: per team of 2-3 students 

 1 metal can with a capacity of around 200 mL  

 1 Styrofoam cup with a capacity of around 300 mL  (1) 

 2 thermometers 

 ~ 200mL hot water 

 ~ 200mL cold water 

 1 graduated cylinder 

 2 plastic bottles (one liter) 

 1 stopwatch, timer or any electronic device to monitor time 
 

For each student 

 1 ruler per student 

 blue and red colored pencils  
 

Blackline Masters 
1. Blackline Master #1: Investigating How Heat Flows Worksheet 
2. Blackline Master #2: Investigating How Heat Flows Quiz Worksheet 
3. Blackline Master #3: Showing My Understanding Worksheet 
4.    Blackline Master # 4:  Key Answers 

 

Advance Preparation 
1. Heat water to around 70-80° Celsius.  
2. Prepare a cooler with ice and cold water. 
3. Prepare plastic bottles of hot and cold water for each team. 
4. Place all materials listed in “Materials List – Small Group Set” in a basket or container to facilitate 

the distribution of materials. 
 

Teacher’s Notes: 

 

Padlet Information 
 Padlet is a free website is that allows students to express their thoughts on a common topic easily 

from any device. https://padlet.com/ 
 

The amount of thermal energy is affected by various factors like temperature, amount of material 
(mass) and specific heat. For this reason it is very important that the amount of water in each 
container is the same. 

https://padlet.com/
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Lesson Information 
Learning Objectives 

1. The students will carry out a scientific investigation to understand that heat flows from warmer to 
cooler objects. SC.7.P.11.4 

2. The students will conduct an experiment to collect and interpret data, analyze information and 
make predictions. SC.7.N.1.1 

 
Prior Knowledge Needed by the Students 
Students will need to know and understand the concept of thermal energy and its relationship with 
temperature.  

 

Background Information 
Thermal energy is the total energy of all particles in an object. Temperature is the average kinetic energy 
of the particles in an object. Heat is the transfer of thermal energy between two systems that are at 
different temperatures. The energy is always transferred from the warmer object to the cooler one. The 
system will transfer heat until both objects reach equal temperature (equilibrium). 
 

Lesson Procedure 
Engage 
1. Students will watch a 2 minute video clip: “Frozen in Summer” Song. 

https://www.youtube.com/watch?v=UFatVn1hP3o    
      Make sure to fast forward past the advertisements and display the video “whole screen “so that the 

web page advertisements located on the right-hand side and underneath the video will not be seen. 
In addition, please be on the lookout for “pop up” ads while the video is playing. You can also paste 
link into viewpure.com or safeshare.tv to view video on blank background with no ads or comments. 

 
2. The following question can be used to prompt discussion using a Round Robin Strategy or Padlet 

Wall. 
It is obvious that Olaf doesn’t have any experience with heat. Cite specific examples of 
what Olaf does and says in the video that demonstrate his lack of experience with heat. 
(PTI 1.3).Possible answers: He said: “My snow up against the burning sand, 
getting a gorgeous tan”. 

 

Explore 

1. Divide the class into groups of 2-3 students.  
2. Distribute Blackline Master #1: Investigating How Heat Flows. 
3. Explain or refresh safety precautions when working with hot liquids in a lab. (PTI 2.5) 
4. Ask the students to form a hypothesis for the following situation:  

If you place a container with hot water inside a container with cold water, what 
would happen to the thermal energy of water in both containers?  (PTI 1.3) 

Accept all possible answers. A possible answer might be:  
If I place a container with hot water inside a container with cold water then, the thermal 
energy in both containers will increase. 
5. Ask one student per team to get the materials for the investigation. 
6. Working in their groups, students will follow the directions on Blackline Master #1: Investigating 

How Heat Flows. (PTI 3.2, 4.2, 4.3, 5.2, 7.3) 
 

Explain 
Students will complete the following Lab Analysis Questions: See Blackline Master # 4 for possible 

answers. 
1. In which of the containers did the water have more thermal energy at the beginning of the 

activity? Explain your choice. (PTI 4.3) 

https://www.youtube.com/watch?v=UFatVn1hP3o
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2. In which of the containers did the water have less thermal energy at the beginning of the activity? 
Explain your choice. (PTI 4.3) 

3. In which container did the thermal energy increase? Explain your choice. (PTI 5.2) 
4. In which container did the thermal energy decrease? Explain your choice. . (PTI 5.2) 
5. If energy is neither created nor destroyed, what is happening to the thermal energy between the 

containers? (PTI 5.2) 
6. Draw a model, using arrows, to show the transfer of thermal energy in your investigation. . (PTI 

7.3) 
7. What happened to the temperature in your cups during the last 4 minutes? 
8. What does the answer to the previous question tell us about the heat transfer in the two 

containers? (PTI 5.2) 
9. Reflect on your hypothesis. Was your hypothesis supported or not supported by your data? Cite 

evidence from your data table or graph to support your claim. (PTI 5.2) 
10. Based on your data, predict what would happen to the temperature of water in both containers 

after 20 minutes? After one hour? (PTI 5.3) 
 

Expand 
1. Follow the Heat Game: 

http://science4inquiry.com/Interactives/FollowTheHeat/Published/story_html5.html 
a. This online game provides exercises for students to practice their knowledge of heat 

transfer. It takes place at Big Daddy Diner, a 1950’s style restaurant. Customers at this 
diner tend to be very picky about the temperature of their food. Students have to get 
creative in their problem solving abilities to help the customers’ food to be the right 
temperature. 

 
 

2. The students will complete Blackline Master #3: Showing my Understanding (PTI 7.3) 
See possible answers for this section in Blackline Master # 4. 

 Picture of a frozen lemonade during a summer day (heat flows from the warm air to the 
lemonade)  

 Picture of a campfire (heat flows form the campfire to the air)  

 Draw a situation demonstrating the flow of heat between two objects.  Explain the 
movement of heat in your drawing. The situation must be different from the ones 
explained in class or shown in the “Frozen in Summer” video. 

 

Wrap –Up 
1. Show the video: “Heat Transfer” song    https://www.youtube.com/watch?v=6sUOMds_zmE   

       Make sure to fast forward past the advertisements and display the video “whole screen “so that the 
web page advertisements located on the right-hand side and underneath the video will not be seen. 
In addition, please be on the lookout for “pop up” ads while the video is playing. . You can also paste 
link into viewpure.com or safeshare.tv to view video on blank background with no ads or comments. 
 
2. Ask the students the following questions: 

1. Which direction did the heat flow when the guy ate pizza? Heat will flow from the pizza to the 
mouth. 

2. Which direction did the heat flow when the water was dropped on the guy’s head? Heat will 
flow from the guy to the water in the balloon. 

 

Evaluate 
1. Formative Evaluation: Walk around the classroom to ensure that students are measuring 

accurately, recording data and working cooperatively. 
 2. Summative Evaluation: 5 Question Summative Quiz (Blackline Master #2)  
 
 
 

http://science4inquiry.com/Interactives/FollowTheHeat/Published/story_html5.html
https://www.youtube.com/watch?v=6sUOMds_zmE
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Supplementary Resources 
Teachers 
Mitchell,K..(2013). Retrieved from http://www.kathimitchell.com/heat.htm.  In this website you can find 
lesson plans and activities related to the transfer of heat.  

 
 

Students  
PBS Learning Media.(2015). Retrieved from 
http://www.pbslearningmedia.org/search/?q=heat&selected_facets= In this website you can find 
videos and interactive activities for students. 
 

 

CITATION OF SOURCES.  
 

Disney. (2013). Frozen "In Summer" song -- Official. Retrieved from  
https://www.youtube.com/watch?v=UFatVn1hP3o 
 
Getaway Special Team (2009). Sixth Grade Lesson Plan: Heat Moves. Retrieved from 
http://digitalcommons.usu.edu/gas_educ/7/ 
 
Mister C. (2012). Heat Transfer Song (Hot to Cold). Retrieved from 
https://www.youtube.com/watch?v=6sUOMds_zmE 
 
Nicubunu. (2012). Lemonade glass [Clip Art]. Retrieved from 
http://www.publicdomainfiles.com/show_file.php?id=13534686619072 
. 
Pere Millan. Engineering 5mm..svg. Retrieved from 
https://commons.wikimedia.org/wiki/File:Engineering_5mm..svg  
 
Pixabay. (2015) Campfire [Clip Art]. Retrieved from http://pixabay.com/en/campfire-wood-fire-firewood-
31930/  
 
The Physics Classroom. (2015).What is Heat? Retrieved from 
http://www.physicsclassroom.com/class/thermalP/Lesson-1/What-is-Heat 
 
 
 

____ Yes, I cited all materials and resources used in this lesson.                Elizabeth Colon 

 

http://www.kathimitchell.com/heat.htm
http://www.pbslearningmedia.org/search/?q=heat&selected_facets
https://www.youtube.com/watch?v=UFatVn1hP3o
http://digitalcommons.usu.edu/gas_educ/7/
https://www.youtube.com/watch?v=6sUOMds_zmE
http://www.publicdomainfiles.com/show_file.php?id=13534686619072
http://pixabay.com/en/campfire-wood-fire-firewood-31930/
http://pixabay.com/en/campfire-wood-fire-firewood-31930/
http://www.physicsclassroom.com/class/thermalP/Lesson-1/What-is-Heat
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Name ___________________________ Period ______ Date _________ 

 
Investigating How Heat Flows 

Problem: 
If you place a container with hot water inside a container with cold water, what will 
happen to the thermal energy of water in both containers? 
 
Form a Hypothesis 
If_________________________________________________________________then,
_____________________________________________________________. 
 
Procedure: 

1. Using a graduated cylinder, measure 150 mL of hot water. 

2. Carefully, pour the hot water into the metal can. 

3. Using a graduated cylinder, measure 150 mL of cold water. 

4. Pour the cold water into the Styrofoam container. 

5. Hold a thermometer in each of the containers. Make sure the thermometer is not 

touching the walls or bottom of the containers. 

6. Wait 20 seconds. Measure and record the starting temperature of both 

containers in degrees Celsius in the Data Table. 

7. Place the metal can with hot water inside the Styrofoam container. 

8. Make sure that the thermometer in the Styrofoam cup is not in contact with the 

metal can. 

9. Wait two minutes. Read and record the temperature in both containers in the 

Data Table. 

10. Keep reading and recording the temperature every two minutes, for the next 14 

minutes. 

 
Data Table                              Temperature in degrees Celsius 

Water 
Starting 

Temperature 
2 min 4 min 6 min 8 min 10 min 12 min 14 min 

Hot         °C         °C         °C         °C         °C         °C         °C         °C 

Cold         °C         °C         °C         °C         °C         °C         °C         °C 

 
11. On the next page, make a double line graph showing your data. Use a red 

pencil to trace the line for hot water and a blue pencil for cold water. Make sure 
that you label both axes and give a title to the graph. 

Blackline Master #1, p. 1 of 3 
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Graph 

 
 
Title of x-axis: ______________________________________________ 
 
Photo credit: https://commons.wikimedia.org/wiki/File:Engineering_5mm..svg  
 

Lab Analysis Questions 

1. In which of the containers did the water have more thermal energy at the beginning 
of the activity? Explain your choice. (PTI 4.3) 
__________________________________________________________________ 
_________________________________________________________________ 

2. In which of the containers did the water have less thermal energy at the beginning of 
the activity? Explain your choice. (PTI 5.2) 
__________________________________________________________________ 
__________________________________________________________________ 

3. In which container did the thermal energy increase? Explain your choice. (PTI 5.2) 
__________________________________________________________________ 
__________________________________________________________________ 

Key 
 

 cold water 

 warm water 

Blackline Master #1, p. 2 of 3 
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4. In which container did the thermal energy decrease? Explain your choice. (PTI 5.2) 

__________________________________________________________________ 
__________________________________________________________________ 

5. If energy is neither created nor destroyed, what is happening to the thermal energy 
between the containers? (PTI 5.2) 
__________________________________________________________________ 
__________________________________________________________________ 

6. In the rectangle below, draw a model, using arrows, to show the transfer of thermal 
energy in your investigation. (PTI 7.3) 

 
 

 

 

 

 

 

 
7. What happened to the temperature in your cups during the last 4 minutes? 

__________________________________________________________________ 
__________________________________________________________________ 

8. What does the answer to the previous question tell us about the heat transfer in the 
two containers? (PTI 5.2) 

__________________________________________________________________ 
__________________________________________________________________ 

9. In the rectangle below, draw a model, using arrows, to show the transfer of thermal 
energy in your investigation. (PTI 7.3) 

 
 

Blackline Master #1, p. 3 of 3 
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10. Reflect on your hypothesis. Was your hypothesis supported or not supported by your 
data? Cite evidence from your data table or graph to support your claim. (PTI 5.2) 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 

11. Based on your data, predict what would happen to the temperature of water in both 
containers after 20 minutes? After one hour? (PTI 5.3) 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Name ________________________________ Period ______  Date _________ 

 
Investigating How Heat Flows Quiz 

 
1. A metal block (A) with a temperature of 25°C is placed on top of another identical metal block (B) with 

a temperature of 38°C. Which of the following is most likely to occur as soon as you place block A on 

top of block B? (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3) 

 
 
 

 
 

 
a. Thermal energy will be transferred from block A to block B. 

b. Both blocks will remain at the same initial temperature. 

c. The temperature of block B will increase. 

d. Thermal energy will be transferred from block B to block A. 
 

2. Jairo likes ice cream with hot fudge. He placed the spoon that he used to serve the ice cream into the 

jar with hot fudge and left it on the table. Which of the following best describes the final temperature 

of the spoon? (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3) 

a. The final temperature of the spoon will be higher than the initial temperature of the hot fudge. 

b. The final temperature of the spoon will be lower than the final temperature of the hot fudge. 

c. The final temperature of the spoon will be higher than the final temperature of the hot fudge. 

d. The final temperature of the spoon will be the same as the final temperature of the hot fudge. 
 

3. How does heat transfer between objects? (SC.7.P.11.4) 

a. Heat transfers between objects in any direction. 

b. Heat transfers from warm objects to cold objects. 

c. Heat transfers from cold objects to warm objects. 

d. Heat transfers when objects are at the same temperature.  
 

4. Which graph best shows the flowing of heat between a cold and a warm object? (SC.7.P.11.4) 

(NGSS Practice 4) (PTI 4.2) 

 
 

5. For each of the following situations infer the direction of heat flow as being from A to B, B to A or no 

heat flow. (SC.7.P.11.4) (NGSS Practice 4) (PTI1.3) 

A B Direction of Heat Flow 

ice cream     T=   2°C outside air          T= 34°C  

hot cocoa     T= 65°C hot milk              T= 65°C  

kitchen         T= 40°C fridge                 T=   1°C  

porch           T= 42°C  living room         T= 39°C  

Blackline Master #2 

B 
A 
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Name ______________________________   Period _____  Date ______ 
 

Showing My Understanding 
 

Observe the following pictures and explain the flow of heat. (SC.7.P.11.4) (PTI 

5.2) 

______________________________________________

______________________________________________

______________________________________________

__________________________________ 

 

 
Photo credit: http://www.publicdomainfiles.com/show_file.php?id=13534686619072 

 

 

 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

 

 
Photo credit: http://pixabay.com/en/campfire-wood-fire-firewood-31930/ 

 

Draw a situation demonstrating the flow of heat between two objects.  
Explain the movement of heat in your drawing. The situation must be 
different from the ones explained in class or shown in the videos. 
(SC.7.P.11.4) (PTI 5.8) 

 

Blackline Master #3 

http://www.publicdomainfiles.com/show_file.php?id=13534686619072
http://pixabay.com/en/campfire-wood-fire-firewood-31930/
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Lab Analysis Questions Possible Answers 

1. The container with hot water has more thermal energy because its temperature is higher than the 
container with cold water. 

2. The container with cold water has less thermal energy because its temperature is lower than the 
container with hot water. 

3. As time passed, the thermal energy of the cold water increased. As the temperature of the cold 
water increased, its thermal energy increased too. 

4. As time passed, the thermal energy of the hot water decreased. As the temperature of the hot water 
decreased, its thermal energy decreased too. 

5. The thermal energy is being transferred from the hot water to the cold water. 
6. The temperature remains constant. 
7. Heat will stop moving when both containers or objects reach the same temperature 
8. Accept all possible answers but make sure that they understand the concept that energy is always 

transferred from the warmer object to the cooler one. 
9. Accept all possible answers but make sure that the students support their answers citing data from 

the lab. 
10. The temperature of water in both containers will be the same. 

 
 

Investigating How Heat Flows Quiz Answer Key 
1. d 
2. d 
3. b 
4. d 
5. For each of the following situations infer the direction of heat flow as being from A to B, B to A or no 

heat flow. (SC.7.P.11.4) 

A B Direction of Heat Flow 

ice cream     T=   2°C outside air          T= 34°C B to A 

hot cocoa     T= 65°C hot milk              T= 65°C No heat flow 

kitchen         T= 40°C fridge                 T=   1°C A to B 

porch           T= 42°C  living room         T= 39°C A to B 

 
 
Showing My Understanding Possible Answers 
 
 

Lemonade Picture: The thermal energy from the lemonade moves to the ice cube, increasing the 
temperature of the ice cube and decreasing the temperature the lemonade. The ice cube receives heat 
from the lemonade. The lemonade gives heat to the ice cube.  
 
Campfire Picture: The thermal energy from the campfire moves to the air molecules, increasing the 
temperature of the air around the campfire.  

 
 

Blackline Master #4 Key Answers 


