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Unit 1 Modules & Themes                  tinyurl.com/birdeeunit1LP 
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Module 4 Design Challenge: Heat Transfer & Thermal Regulation 
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Module 7 Design Challenge: Communicate Solution 



BIRDEE Unit 1 Lesson Plans 

July 18, 2022 Teacher Professional Development                                  2 

Create a Pitch 
Presentation 

Class Presentations    

 

 
 



BIRDEE Unit 1 Lesson Plans 

July 18, 2022 Teacher Professional Development                                  3 

Unit 1 Module 4: Design Challenge 
Heat Transfer & Thermal Regulation 
 

Materials 

Module 4 Overview: 
1.4.1 Understanding Thermal Regulation Systems in Nature with SFM 
1.4.2 Conceptual Design 1 
1.4.3 Thermal Regulation Experiment Part 1: Introduction and Setup 
1.4.4 Thermal Regulation Experiment Part 2: Analyze Data 
1.4.5 Thermal Regulation Experiment Part 3: Additional Data &BID 
Analogy 
 

 
1.4.0.  EDPL Map 
 
 

https://docs.google.com/document/u/0/d/1JJV6424Bo0_AeqHd0BRkX-LraIYm-5mWyVSz8rwKL7Q/edit
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1.4.1. Understanding Thermoregulation Systems in 
Nature with SFM 
 
In 1.3.4. and 1.3.5, students looked at existing food thermal 
regulation solutions/systems and brainstormed structures in biology 
that perform similar functions. In this lesson, students will look to 
nature for thermoregulation systems and will practice guided SFM 
on these systems.   
 

 
 
Engage: 5 min  
 
View: 1.4.1. BID WOW! 

● What can anthills and termite mounds inspire? 
● Class Discussion on what students think 
● Play video: Termite Mounds and Air Conditioning (in ppt) 
● (Optional) Play video: Termite Mounds and AC (in ppt) 

 
 
Explain: 10 min (Presentation) 
 
We are going to learn about how to use the SFM tool with 
thermoregulation systems. Thermoregulation systems are similar to 
thermal regulation systems, but are biological thermal regulation systems 
instead of man-made thermal regulation systems. We will practice SFM 
with polar bear fur. (Teacher Note: NGSS crosscutting concept) 
 
View:  1.4.1. Polar Bear Fur: SFM 
 
View: BIDI Graphic 
 
Now, we are going to start Biologically Inspired Design Ideation. First, we 
are going to do our biological search in nature by looking at organisms in 
nature that thermoregulate. Then, we will understand the biological 
mechanism of the relevant biology we find using the SFM tool, like we just 
did with the polar bear.   
 
 
Explore: 25 min (Individual) 
 
Digital Gallery 
We have narrowed down your biological search by selecting some 
biological thermoregulation systems for you to analyze using a guided 
version of SFM. We are in the Ideate stage of the EDP! 
 
Teacher Note:  There are 6 posters:  Western Honey Bee, Whale, Jack 
Rabbit, Arctic Hare, Camel, and Emperor Penguin.  Students may view 
the color posters by sharing the link.  Alternatively, you may choose to 
print out 3-4 of each poster and create stations for students.  We have 
provided printable versions in both color and Black & White. 
 
View:  1.4.1. Thermoregulation Posters Color 
            1.4.1. Thermoregulation Posters B&W 

Student Handouts: 
 
1.4.1. SFM Analysis 
Thermoregulation Digital 
Gallery Notes 
 
 
 
Student Materials: 
 
1.4.1. Thermoregulation 
Posters Color 
 
1.4.1. Thermoregulation 
Posters B&W 
 
 
 
Instructional PPT's & 
Materials: 
 
1.4.1. BID WOW! 
 
1.4.1. Polar Bear Fur: SFM 
 
 
 
Teacher Resources: 
 
1.4.1. BID Thermoregulation 
System SFM Examples 
Teacher Guide 
 
1.4.1. SFM Analysis Digital 
Gallery Notes TEACHER KEY 
 
 
 
Web Resources: 
 
BIDI Graphic 
 
 
 

 
 

https://docs.google.com/presentation/d/1HQsV7sScqhMklf2-QRICuXFSdYQB1FDkCZNTGDSBqeU/edit?usp=sharing
https://www.youtube.com/watch?v=620omdSZzBs
https://www.youtube.com/watch?v=hqOjI9v_PO8&t=30s
https://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6
https://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6
https://docs.google.com/presentation/d/1Wpl0EXEt_i1d93PRTQ2egytuDGik94951vNw3yoURMA/edit?usp=sharing
https://drive.google.com/file/d/1Ifx85sJLsO9YBJRJVyJECZ1l-YHeTN0E/view?usp=sharing
https://drive.google.com/file/d/1A2COuvk02OJBCfgzYtkIqvZlgsRsv81R/view?usp=sharing
https://drive.google.com/file/d/1263RpVZm4bk0zlWi9A7lc4RoHy_rj33R/view?usp=sharing
https://docs.google.com/document/d/1GlKLPmivU_yqLrL9HtS8F_3JFMhnLFCtkiaiQWGfcYs/edit?usp=sharing
https://docs.google.com/document/d/1GlKLPmivU_yqLrL9HtS8F_3JFMhnLFCtkiaiQWGfcYs/edit?usp=sharing
https://docs.google.com/document/d/1GlKLPmivU_yqLrL9HtS8F_3JFMhnLFCtkiaiQWGfcYs/edit?usp=sharing
https://drive.google.com/file/d/1A2COuvk02OJBCfgzYtkIqvZlgsRsv81R/view?usp=sharing
https://drive.google.com/file/d/1A2COuvk02OJBCfgzYtkIqvZlgsRsv81R/view?usp=sharing
https://drive.google.com/file/d/1263RpVZm4bk0zlWi9A7lc4RoHy_rj33R/view?usp=sharing
https://drive.google.com/file/d/1263RpVZm4bk0zlWi9A7lc4RoHy_rj33R/view?usp=sharing
https://docs.google.com/presentation/d/1HQsV7sScqhMklf2-QRICuXFSdYQB1FDkCZNTGDSBqeU/edit?usp=sharing
https://docs.google.com/presentation/d/1Wpl0EXEt_i1d93PRTQ2egytuDGik94951vNw3yoURMA/edit?usp=sharing
https://docs.google.com/presentation/d/1nqwtbAwb9FYz3dgsBBOY40Y8SPr_w1LpB3DZbjiPUq4/edit?usp=sharing
https://docs.google.com/presentation/d/1nqwtbAwb9FYz3dgsBBOY40Y8SPr_w1LpB3DZbjiPUq4/edit?usp=sharing
https://docs.google.com/presentation/d/1nqwtbAwb9FYz3dgsBBOY40Y8SPr_w1LpB3DZbjiPUq4/edit?usp=sharing
https://docs.google.com/document/d/1C1nyvzcf62f6nG40vUGuALZauujZpJfJGr9JX_2jGSY/edit?usp=sharing
https://docs.google.com/document/d/1C1nyvzcf62f6nG40vUGuALZauujZpJfJGr9JX_2jGSY/edit?usp=sharing
https://drive.google.com/file/d/1Ifx85sJLsO9YBJRJVyJECZ1l-YHeTN0E/view?usp=sharing
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● You will peruse the poster collection of thermoregulation systems 
from nature and choose 1-2 (depending on time) systems to 
analyze using the guided SFM worksheet 1.4.1 SFM Analysis 
Thermoregulation Digital Gallery Notes.  

● After completing your analysis on your two systems,  find a 

classmate who chose the same examples as you and compare 

your analysis to their SFM analysis.   

● You will add any notes from what you learned from your classmate 

to your worksheet.   

 
 
Extend: 5 min (Group) 
 
EDPL: Update Research Notes as needed based on what you learned 
today.  
 
 

https://docs.google.com/document/d/1GlKLPmivU_yqLrL9HtS8F_3JFMhnLFCtkiaiQWGfcYs/edit?usp=sharing
https://docs.google.com/document/d/1GlKLPmivU_yqLrL9HtS8F_3JFMhnLFCtkiaiQWGfcYs/edit?usp=sharing
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1.4.2.  Conceptual Design 1 
 
Students will use the brainwriting technique to ideate ideas for the 
design challenge. They will share their ideas with their group and 
create their first conceptual design for this design challenge.   
 

 
 
Engage: 5 min  
 
View: 1.4.2. BID Ideation 

● You are trying to design and build a laboratory-treehouse in the 
rainforest. What in nature could you draw inspiration from for your 
treehouse?  

● What functions would your treehouse need to have to be 
successful? List at least three functions. Brainstorm 2-3 organisms 
that could inspire each function your treehouse needs to have.  

● Class Discussion on what students brainstormed 
 
 
Engage: 5 min  
 
Teacher Note: Teachers will engage students in a brief refresher about 
the design challenge and everything the students learned in Module 3 and 
1.4.1 before having them complete the conceptual design worksheet.  

● What is our design problem? Who is the client? 
○ Creating a food delivery system for EatEZ.  

● What are some of the requirements that we came up with for our 
design problem? 

○ Must keep food hot/cold for a certain amount of time 
○ Must be easy to carry 
○ Etc.  

● What are some of the thermal regulation systems we learned 
about? These can be from nature or examples in the human world. 

○ Air conditioning, car engine coolant, insulation for a house, 
etc.  

○ Termite mound, polar bear fur, blubber, honeybee, etc.  
 
 
Explain: 5 min  
 
Now, we will ideate more solution ideas for our design challenge using the 
Brainwriting Technique that we used for our dirty shoes problem.  
 
Remember to consider what you know about the client’s problem, existing 
solutions, and BID when ideating ideas. The sketches don’t have to be 
perfect, just sketch what comes to mind no matter how out-there it may 
seem. A sketch can be a complete solution or part of a solution.  
 
Teacher Note:  

● Encourage students to review all the activity materials they have 
worked on this Module to get ideas for their design. Also, remind 
students of the good sketching practices they learned with the dirty 
shoes design challenge.  

Student Handouts: 
 
N/A 
 
 
 
Student Materials: 
 
*notebook paper or sticky notes 
for brainwriting 
 
 
 
Instructional PPT's & 
Materials:  
 
1.4.2. BID Ideation 
 
 
 
Teacher Resources:  
 
N/A 
 
 
 
Web Resources: 
 
BIDI Graphic 

https://docs.google.com/presentation/d/1Z2UKV4y6c8o4ApX_NM-X8n_mNgsbq87xDzEcLQk-crQ/edit?usp=sharing
https://docs.google.com/presentation/d/1Z2UKV4y6c8o4ApX_NM-X8n_mNgsbq87xDzEcLQk-crQ/edit?usp=sharing
https://drive.google.com/file/d/1Ifx85sJLsO9YBJRJVyJECZ1l-YHeTN0E/view?usp=sharing
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● Additionally, teachers should emphasize the iterative nature of the 
EDP.  Sometimes throughout the EDP you get new information 
that results in different design ideas. Since we’ve done a 
conceptual design, we’ve learned about thermoregulation in 
nature. Let’s revisit our design ideas and see if we can come up 
with more given our new knowledge. 

 
View: BIDI Graphic 
 
Remember, if you choose to incorporate some of the biology we explored 
yesterday in your design, follow the BIDI steps. Select the biology concept 
you want to incorporate into your design and then integrate it into your 
design.  
 
 
Explore: 15 min (Guided Brainwriting) 
 
Teacher Note: Teachers will guide students through the brainwriting 
technique by putting timers up on the board and reminding students what 
the steps of the technique are.  
 
Brainstorming:  Brainwriting: (individual)  

● 2-Minute Write/Sketch:  You will have 2 min to write down ideas 
for how to solve the design problem or sketch a solution to the 
problem. You can do this on sticky notes or notebook paper.  (Do 
not include your name.) 

● 3-Minute Talk:  Share your ideas with your group by posting your 
sticky notes on a wall or sharing your paper on the table. Select 
the top ideas.  

 
Repeat 1.5x. Sketch, talk, sketch.  
 
View:  2 Minute Video Timer 
 
 
Extend: 15 min (Group) 
 
Conceptual Design 1 
Look at your ideas from the brainwriting activity and your idea from 1.3.5. 
Work together with your group to create conceptual design 1. A 
conceptual design is a complete design, where ideas can be either a 
complete design or a partial design.  
 
EDPL: Upload your conceptual design 1 to the EDPL “Ideate” tab. Add 
any Research Notes, if needed. 
 
 

 

https://drive.google.com/file/d/1Ifx85sJLsO9YBJRJVyJECZ1l-YHeTN0E/view?usp=sharing
https://youtu.be/4xG2aJa6UyY
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1.4.3.  Thermal Regulation Experiment Part 1:  
Introduction & Set Up 
 
Students will explore the concept of Thermal Regulation by 
conducting an experiment using a jar filled with ice and a 
temperature sensor to record data. Teachers will model the lesson 
by preparing the “control” jar.   
 
Prior to the lesson:  Teachers should become familiar with the 
experiment and Set-Up Instructions outlined here:  1.4.3. Thermal 
Regulation Experiment TEACHER DIRECTIONS  PPT 
 
Teachers should also obtain the experiment supplies:  

- 8 oz. Wide mouth plastic jars 
- Govee Temperature sensors 
- Velcro tape 
- Ice 
- Cotton 
- Bubble wrap 
- aluminum foil 
- Tape 
- Scissors 

 

 
 
 
Engage: 15 min (Presentation) 
 
Now, we are going to go back a step in the EDP to Understand. We’ve 
already worked on understanding existing solutions, understanding our 
client’s needs, and understanding our problem requirements. We are 
going to do an experiment to help us understand the science behind our 
problem, specifically how good different materials are at keeping 
something at a constant, stable temperature aka thermal regulation 
(which we have talked about before) and the scientific concept of thermal 
regulation: heat transfer. 
 
View: 1.4.3. Thermal Regulation Experiment Part 1:  Introduction & 
Set Up  
 
Teacher Note: All items are included in the PPT with instructions in 
speaker notes.  
 
 
Explore: 20 min (Group) 
 
Experiment Set-up 
Materials (per group):  plastic Jar, ice, Govee sensor, 1 insulator 
(student’s choice) 

● Step 1: Prepare your workstation with one jar and one insulator. 
● Step 2: Attach the Govee sensor to the inside of the jar lid using 

Velcro 
● Step 3: Place 3 ice cubes in your jar (avoid broken ice cubes to 

ensure consistency).  It should be ½ full and not touching the 
sensor. 

Student Handouts: 
 
N/A 
 
 
 
Student Materials: 
 
8 oz. Wide mouth plastic jars 
Govee Temperature sensors 
Velcro tape 
Ice 
Cotton 
Bubble wrap 
aluminum foil 
Tape 
Scissors 
 
 
 
Instructional PPT's & 
Materials:  
 
1.4.3.  Thermal Regulation 
Experiment 
Part 1:  Student Intro & Set 
Up 
 
 
 
Teacher Resources: 
 
1.4.3. Thermal Regulation 
Experiment TEACHER 
DIRECTIONS  PPT 
 
 
 
Web Resources:  
 
N/A 
 
 
 

https://docs.google.com/presentation/d/1yi-Q-H19dC4T7yMOQxokE6SQaPnP9HZ7pyAVJKKFgQ0/edit?usp=sharing
https://docs.google.com/presentation/d/1yi-Q-H19dC4T7yMOQxokE6SQaPnP9HZ7pyAVJKKFgQ0/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/14Q3zKZ7DVuSp-66ycwVD1bW-6f-y25RLmTkyCf3D5Ak/edit?usp=sharing
https://docs.google.com/presentation/d/1yi-Q-H19dC4T7yMOQxokE6SQaPnP9HZ7pyAVJKKFgQ0/edit?usp=sharing
https://docs.google.com/presentation/d/1yi-Q-H19dC4T7yMOQxokE6SQaPnP9HZ7pyAVJKKFgQ0/edit?usp=sharing
https://docs.google.com/presentation/d/1yi-Q-H19dC4T7yMOQxokE6SQaPnP9HZ7pyAVJKKFgQ0/edit?usp=sharing
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● Step 4: Cover your group’s jar in your choice of insulator. 
● Step 5: Allow time for the ice to melt.  We will analyze the data 

tomorrow. 

 
Teacher Note:  Make sure that students use only one layer of one 
material for each jar.  
 
 
Wrap Up: 5 min 
 
We will export our data and visualize it in our next class.  
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1.4.4.  Thermal Regulation Experiment  
Part 2: Analyze Data 
 
Students will analyze data from the Thermal Regulation experiment.  
They will use Excel or Google Sheets to plot and interpret data. 
 
Prior to the lesson:  Teachers should export control jar and student data 
according to the directions linked here:  1.4.4 Thermal Regulation Part 
2:  Analyze Data TEACHER DIRECTIONS.  Teachers should share the 
individual .csv data files with each student team using the teacher’s 
preferred communication tool. Teachers should also use this link to the 
Sample Padlet Link, make a copy and share your class link with 
students. 
 

 
 
Engage: 5 min  
 
View: 1.4.4. BID Ideation 

● You are trying to design and make a robot that must traverse 
rough terrain, so it can’t have wheels.  

● Brainstorm at least three organisms that traverse rough terrain. 
Choose one organism, describe the type of terrain it traverses, 
and sketch the structure that allows it to traverse this terrain.  

● Class Discussion on what students brainstormed 
 
 
Yesterday, we explored the science behind our problem (thermal 
regulation) by conducting an experiment using a jar filled with ice and a 
temperature sensor to record data. Today we will analyze that data and 
compare it to the “control” jar.  Engineers engage in collecting and 
analyzing data to aid them in making decisions on their projects. In this 
thermal regulation experiment, we collected data about different materials. 
We will use this data to understand which material is better at thermal 
regulation.  
 
 
Explain: 15 min (Guided Presentation) 
 
Teacher Note: Prior to the lesson, the Teacher will share the individual 
.csv data files with each student team using the teacher’s LMS. The 
teacher will pull up the PPT below to guide students in analyzing the data. 
 
View: 1.4.4. Thermal Regulation Experiment Part 2:  Analyze Data 
PPT 
 
(in ppt) Steps for analyzing sensor data using either Excel OR Google 
Slides.  The procedure is the same for both methods: 

● Download the Excel file 
● Prepare A Scatter Chart 
● Review Your Graph 
● Narrow Your Data 
● Change the Format 
● Make Observations based on the data 

Student Handouts: 
 
1.4.4. Thermal Regulation 
Part 2 Analyze Data  
 
 
 
Student Materials:  
 
Microsoft Excel or Google Docs 
 
 
 
Instructional PPT's & 
Materials: 
 
1.4.4. BID Ideation 
 
1.4.4. Thermal Regulation 
Experiment Part 2:  Analyze 
Data PPT 
 
 
 
 
Teacher Resources:  
 
 1.4.4. Thermal Regulation 
Part 2:  Analyze Data 
TEACHER DIRECTIONS 
 
1.4.4. Expected Data 
Visualization Image 
 
1.4.4. Sample Padlet Image 
 
Sample Padlet Link 
 
 
 
Web Resources:  
 
1.4.4. Expected Data 
Visualization Image 
 
1.4.4. Sample Padlet Image 
 
 

https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://padlet.com/birdee/tb3can9934sptadg
https://docs.google.com/presentation/d/1lKRx7KbCJrsUhXdcyjBnoj6nkuWHRu2__uIZKKUDqdA/edit?usp=sharing
https://docs.google.com/presentation/d/1Xme-Ky1G431JQ_S8tvoARAiVv701qnx0e3qWnOPdQNY/edit?usp=sharing
https://docs.google.com/presentation/d/1Xme-Ky1G431JQ_S8tvoARAiVv701qnx0e3qWnOPdQNY/edit?usp=sharing
https://docs.google.com/document/d/1IclGkkqgSrVR5FFqFd2cQ819WVLA_V6BKdgQUl_SqPA/edit?usp=sharing
https://docs.google.com/document/d/1IclGkkqgSrVR5FFqFd2cQ819WVLA_V6BKdgQUl_SqPA/edit?usp=sharing
https://docs.google.com/presentation/d/1lKRx7KbCJrsUhXdcyjBnoj6nkuWHRu2__uIZKKUDqdA/edit?usp=sharing
https://docs.google.com/presentation/d/1Xme-Ky1G431JQ_S8tvoARAiVv701qnx0e3qWnOPdQNY/edit?usp=sharing
https://docs.google.com/presentation/d/1Xme-Ky1G431JQ_S8tvoARAiVv701qnx0e3qWnOPdQNY/edit?usp=sharing
https://docs.google.com/presentation/d/1Xme-Ky1G431JQ_S8tvoARAiVv701qnx0e3qWnOPdQNY/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://docs.google.com/presentation/d/1TdLpk8aiS0_LlULN7h5AZoGhO_7O19kg2Kl_mOWmk_c/edit?usp=sharing
https://drive.google.com/file/d/1cfTpQiQbGyNDVj76HnFU5Hg97TEpfOsh/view?usp=sharing
https://drive.google.com/file/d/1cfTpQiQbGyNDVj76HnFU5Hg97TEpfOsh/view?usp=sharing
https://drive.google.com/file/d/1u0HHyaw6sjH0wZ8WemMdhf4vg3PzcdEm/view?usp=sharing
https://padlet.com/birdee/tb3can9934sptadg
https://drive.google.com/file/d/1cfTpQiQbGyNDVj76HnFU5Hg97TEpfOsh/view?usp=sharing
https://drive.google.com/file/d/1cfTpQiQbGyNDVj76HnFU5Hg97TEpfOsh/view?usp=sharing
https://drive.google.com/file/d/1u0HHyaw6sjH0wZ8WemMdhf4vg3PzcdEm/view?usp=sharing
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Explore: 15 min (Group) 
 
Data visualization 
You will now work in your groups to use the 1.4.4. Thermal Regulation 
Part 2 Analyze Data handout handout to analyze your results from the 
experiment.   
 

 
Extend: 15 min (Group) 
 
Post your data on Padlet 
You will now share your data from the experiment on Padlet with your 
classmates. 

● Teacher Note: Sample Padlet Link.  Make a copy and share the 
new link with students. 

● Click on the link to the Padlet to document how their material 
performed as a thermal insulator compared to the Control Jar.   

● Each group will  posts their graph, students will compare each 
result to observe how different materials affect thermal insulation 

 
EDPL: Update Research Notes as needed with information learned in the 
thermal regulation experiment.  
 

https://docs.google.com/document/d/1IclGkkqgSrVR5FFqFd2cQ819WVLA_V6BKdgQUl_SqPA/edit?usp=sharing
https://docs.google.com/document/d/1IclGkkqgSrVR5FFqFd2cQ819WVLA_V6BKdgQUl_SqPA/edit?usp=sharing
https://padlet.com/birdee/tb3can9934sptadg
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1.4.5.  Thermal Regulation Experiment Part 3: 
Additional Data & BID Analogy   
 
Students will learn about the principles of heat transfer. They will 
apply this knowledge to examine additional data provided from jars 
with multiple layers of material.  They will then make a BID analogy 
to how the layers of fur and skin keep the polar bear warm. 
 

 
 
 
Engage: 5 min  
 
View: 1.4.5. BID WOW! 

● How can trees help create more stable structures–buildings, 
houses, etc.?  

● What part of a tree helps them on windy days? 
● Class Discussion on what students think  
● Play video: Trees and Roots (in ppt) 

 
 
Explain: 15 min (Presentation and Class Discussion) 
 
Now that we’ve done our thermal regulation experiment, we are going to 
learn about the scientific concept behind thermal regulation: heat transfer.  
 
View: 1.4.5. Heat Transfer (Thermal Regulation Experiment) 
presentation.  
 

Evaluate: 20 min (Individual worksheets but can work in Groups) 
 
Evaluate Additional Data 
You will now use what you’ve learned about heat transfer in thermal 
regulation to analyze some additional experiment data that was previously 
collected. Then, you will compare what you’ve learned in the experiment 
to what you learned about polar bear fur. 

View: 1.4.5. Thermal Regulation Experiment Part 3: Additional Data 
on the Smartboard.   

You will use these graphs to complete Part 1 of the 1.4.5. Evaluate Data 
& BID Analogy handout. 
Teacher Note:  

● The worksheet has two parts.  
● Part 1: Evaluate Data 

Students will use the information gathered during Parts 1 and 2 of 
the Thermal Regulation Experiment,  their new knowledge of heat 
transfer and conduction, and the Thermal Regulation 
Experiment Part 3:  Additional Data to answer the questions. 

● Part 2: BID Analogy 
Students will be prompted to connect Heat Transfer principles and 
what the students learned in the thermal regulation experiment to 
BID and polar bear fur.  

Student Handouts: 
 
1.4.5. Evaluate Data & BID 
Analogy handout 
 
 
 
Student Materials: 
 
1.4.5. Thermal Regulation 
Experiment Part 3:  Additional 
Data 
 
 
 
 
Instructional PPT's & 
Materials: 
 
1.4.5. BID WOW! 
 
1.4.5. Heat Transfer (Thermal 
Regulation Experiment) 
 
 
 
Teacher Resources:  
 
1.4.5. Additional Data EXCEL 
File from Experiment  
 
1.4.5. Thermal Regulation 
Part 3: Evaluate Data & BID 
Analogy TEACHER KEY 
 
(optional) Crash Course 
Video - Heat Transfer  
 
(Extend) Heat Transfer 
Equation Image 
 
 
 
Web Resources:  
 
N/A 

https://docs.google.com/presentation/d/17KDyKGq3pOkmGKEuSNdoSmzpxWsyb5wgvMWHu9rSFLE/edit?usp=sharing
https://www.youtube.com/watch?v=6eNEHUMNJQ0
https://docs.google.com/presentation/d/1wM-HXAr3XIbxiSz0YsAREocb7lwSzkpOs-ThP8kj2K0/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/document/d/1o8uNdNu3iTiVyg3q88-Kt0mRvrR0lzPPYREJioRZyIE/edit?usp=sharing
https://docs.google.com/document/d/1o8uNdNu3iTiVyg3q88-Kt0mRvrR0lzPPYREJioRZyIE/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/document/d/1o8uNdNu3iTiVyg3q88-Kt0mRvrR0lzPPYREJioRZyIE/edit?usp=sharing
https://docs.google.com/document/d/1o8uNdNu3iTiVyg3q88-Kt0mRvrR0lzPPYREJioRZyIE/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/document/d/1NMuJrMR1dwU1DFmA12y_lEeTW-ICRy3ZAJJDjSgNhuk/edit?usp=sharing
https://docs.google.com/presentation/d/17KDyKGq3pOkmGKEuSNdoSmzpxWsyb5wgvMWHu9rSFLE/edit?usp=sharing
https://docs.google.com/presentation/d/1wM-HXAr3XIbxiSz0YsAREocb7lwSzkpOs-ThP8kj2K0/edit?usp=sharing
https://docs.google.com/presentation/d/1wM-HXAr3XIbxiSz0YsAREocb7lwSzkpOs-ThP8kj2K0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1RGE31-KVNOMGW8Vn1o3oGEoh9u9gOXR_jcogOO3js8w/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1RGE31-KVNOMGW8Vn1o3oGEoh9u9gOXR_jcogOO3js8w/edit?usp=sharing
https://docs.google.com/document/d/18pKR8lMqYpilGzF54B96bUdvzM4DpItVD7lpEdUc7SQ/edit?usp=sharing
https://docs.google.com/document/d/18pKR8lMqYpilGzF54B96bUdvzM4DpItVD7lpEdUc7SQ/edit?usp=sharing
https://docs.google.com/document/d/18pKR8lMqYpilGzF54B96bUdvzM4DpItVD7lpEdUc7SQ/edit?usp=sharing
https://www.youtube.com/watch?v=YK7G6l_K6sA
https://www.youtube.com/watch?v=YK7G6l_K6sA
https://drive.google.com/file/d/1qR27J9-9FeBPQosxaK0yltBo-bq_1tQP/view?usp=sharing
https://drive.google.com/file/d/1qR27J9-9FeBPQosxaK0yltBo-bq_1tQP/view?usp=sharing
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● Part 2 of the worksheet is particularly challenging so the teacher 
should be prepared to help guide students through this part of the 
worksheet. The teacher may choose to have a class discussion 
about Part 2 if needed. 

 
Extend: 5 min (Group) 
 
EDPL: Add information learned from the activity that contributes to your 
understanding of the problem or Research Notes in the EDPL.   
 
 
Extend: (optional) 
 
View: Heat Transfer Equation Image 

● Which variable in the heat transfer equation changes when the 
material the jar is wrapped in switches? Explain.  

● Which variable in the heat transfer equation changes when the 
number of layers of material the jar is wrapped in switches? 
Explain.  

● Looking at the heat transfer equation, what variables were 
constant across all tests (including both the experiments you did 
and the additional data)? 

 
Play video: Crash Course Video - Heat Transfer  
 
 

 

https://drive.google.com/file/d/1qR27J9-9FeBPQosxaK0yltBo-bq_1tQP/view?usp=sharing
https://www.youtube.com/watch?v=YK7G6l_K6sA

