STEM BriefsMaking Connections in STEM


Title: Keeping it Cool at Recess
Challenge: The students will design and build a tent structure, working within a small group or partnership, that will keep the area under the tent cooler than the area in the sun.  The structure will allow a small toy to fit underneath along with a thermometer. The students will use the materials provided by the teacher in the time frame allowed in the classroom.
	Science
	Engineering
	Mathematics

	Concepts:

Science 1.6 
The sun is the primary source of energy for Earth and provides the Earth with light and warmth.
· Energy from the sun warms the land, air, and water by transferring energy (warmth) to the Earth (1.6 a).
Patterns of the motion of the sun in the sky can be observed, described, and predicted. The sun’s relative position in the morning is in the eastern sky and in the late afternoon is in the western sky (1.6 b). Students are not expected to learn about the Earth’s rotation.

Practices:
Science 1.1           
The student will demonstrate an understanding of scientific and engineering practices by
a)     asking questions and defining problems
b)    planning and carrying out investigations
c)     interpreting, analyzing, and evaluating data
d)    constructing and critiquing conclusions and explanations
e)     developing and using models
f)      obtaining, evaluating, and communicating information
	Concepts:

STEL-2B
Safely use tools to complete tasks.

STEL-2C
Explain that materials are selected for use because they possess desirable properties.

STEL-2D
Develop a plan in order to complete a task.

STEL-2E
Collaborate effectively as a member of a team.

Practices
The Engineering Design Process:
1. Define: Define the problem, ask a question  
2. Imagine: Brainstorm possible solutions
3. Research: Research the problem to determine the feasibility of possible solutions
4. Plan: Plan a device/model to address the problem or answer the question
5. Build: Build a device/model to address the problem or answer the question
6. Test: Test the device/model in a series of trials
7. Improve: Using the results of the test, brainstorm improvements to the device/model; return to #3 
8. Share: Communicate your results to stakeholders and the public
	Concepts:
Data are pieces of information collected about people or things. The primary purpose of collecting data is to answer questions. The primary purpose of interpreting data is to inform decisions (e.g., which type of clothing to pack for a vacation based on a weather graph or which type of lunch to serve based upon class favorites).
 After generating questions, students decide what information is needed and how it can be collected.
The collection of the data often leads to new questions to be investigated.
Practices:
1.PS.1 The student will apply the data cycle (pose questions; collect or acquire data; organize and represent data; and analyze data and communicate results) with a focus on object graphs, picture graphs, and tables.
c) Pose questions, given a predetermined context, that require the collection of data (limited to 25 or fewer data points for no more than four categories).
e) Organize and represent a data set by sorting the collected data using various methods.
f) Represent a data set (vertically or horizontally) using object graphs, picture graphs, and tables.
g) Analyze data represented in object graphs, picture graphs, and tables and communicate results. 
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First Grade Science and Math		


Title: Keeping Cool at Recess
Timeframe:
	2 days, 45 minutes per day



Standards/Indicators 
	Science 1.1            
The student will demonstrate an understanding of scientific and engineering practices by
a)     asking questions and defining problems
b)    planning and carrying out investigations
c)     interpreting, analyzing, and evaluating data
d)    constructing and critiquing conclusions and explanations
e)     developing and using models
f)      obtaining, evaluating, and communicating information

Science 1.6 
The student will investigate and understand that there is a relationship between the sun and Earth.  Key ideas include:
         a) the sun is a source of energy and light that warms the Earth’s land, air, and water

Math
1.PS.1 The student will apply the data cycle (pose questions; collect or acquire data; organize and represent data; and analyze data and communicate results) with a focus on object graphs, picture graphs, and tables.
c) Pose questions, given a predetermined context, that require the collection of data (limited to 25 or fewer data points for no more than four categories).
e) Organize and represent a data set by sorting the collected data using various methods.
f) Represent a data set (vertically or horizontally) using object graphs, picture graphs, and tables.
g) Analyze data represented in object graphs, picture graphs, and tables and communicate results. 




[bookmark: _heading=h.gjdgxs]Engineering Problem
	The students at school are getting too hot during recess.  Your job is to design a prototype structure that will keep the area under it cooler than the part of the playground in the sun.


Challenge and Criteria
	The students will design and build a tent structure, working within a small group or partnership, that will keep the area under the tent cooler than the area in the sun.  The structure will allow a small toy to fit underneath along with a thermometer. The students will use the materials provided by the teacher in the time frame allowed in the classroom.


[bookmark: _heading=h.2wtmmt2sajsw]Support for the Engineering Design Process
	If students have not participated in the Engineering Design process, introduce the Engineering Design Process to students.  Explain that the Engineering Design Process is a step-by-step process that engineers and designers use to solve problems.   The Engineering Design Process is cyclical and can begin at any step, or move back and forth between steps numerous times. In real life, engineers often work on just one or two steps and then pass along their work to another team. Share the graphic with students.
[image: ]


Materials and Safety (Always refer to the VDOE Safety in Science Teaching)
	cardboard pieces, toilet paper and paper towel rolls, pipe cleaners, straws, paper, popsicle/craft sticks, tin foil, glue, tape, scissors, kid-friendly plastic thermometers (at least one per group and one for baseline outside temperature), small toy to fit under structure, heat lamps if there is not an appropriate outdoor area to complete the testing

Cutting cardboard is a safety concern, so providing pre-cut pieces or help with cutting is recommended.  Heat lamps should also only be used by the teacher.



Lesson Preparation
List any preparation needed prior to teaching the lesson.
	The teacher will need to gather materials and locate an appropriate spot on the playground to do the testing.
The teacher may want to preplan student groupings to have the best working relationships in partnerships or groups.



Suggested Prior Instruction
	The students should have been introduced to the concepts of the sun, light, warmth, temperature, and energy prior to this challenge.  One possible read-aloud is the book 
Sun! One in a Billion to introduce the concepts.
  
If the students have not engaged in building and engineering projects, there are good books to encourage them to keep trying even if their first project does not work.

Rosie Revere, Engineer

The Most Magnificent Thing



	Engage: The goal of this phase is to capture students’ attention and interest for the purpose of preparing them for engaging in the proposed engineering problem. 

	Teacher Directions
	Additional Notes

	The teacher will present the following problem to the students:  

Working in a small group, they need to build a prototype of a structure that will be able to keep the temperature on the thermometer from rising by providing shade from the sun.  

The students will have access to building materials and pictures of simple structures to copy.  They will test the structures on the playground at recess on a sunny day.

After explaining the challenge and expectations, the students will work with their partners or groups to design a structure on paper.
  Student planning sheet 1st

They will show the design to the teacher to get permission to begin building.


	The students will have had an introduction to the concept of the sun, energy, heat, and temperature before this activity.

The teacher will explain all behavior norms and expectations before beginning the group work process.

This lesson will need multiple class periods to complete.

Due to the age group, the teacher (or other available helpers) will provide support with reading the thermometers.

It might be advisable to provide a square of cardboard that provides a template for the size of structure that is allowable to build.

Examples of structures to give the students ideas to work with:
https://www.feelgoodteaching.com/2018/05/wild-weather-shelter-stem-challenge.html

https://www.teachengineering.org/makerchallenges/view/uod-1906-cool-puppy-doghouse-design-heat

DIY Mini Tents | Crafts for Kids | PBS Parents




	Explore: The exploration phase provides concrete experiences where students investigate phenomena, observe patterns, and/or encounter discrepant events that build upon knowledge and practices from the Engage Phase.

	Teacher Directions
	Additional Notes

	The students will build their structure and first test their model to see if it can hold the small animal/toy and a thermometer inside. 

Then they will place the structure outside with a thermometer inside the structure and one out in the sun at the start of recess. 

 At the conclusion of recess, the groups will take the data of the temperature inside the structure vs. outside in the sun.  The teacher or another adult will help gather this data and add it to a class data collection table.

They will gather data on what worked and did not work in their testing. Data points will include: if the iteration was successful (reduced temperature) and if the model stayed intact.

The next day the students will debug their models to improve results. The teacher will be acting as a consultant during this time: asking questions, offering advice, and allowing discussion and work time to the students. 

Then they will repeat the experiment at recess exactly as the day before (weather permitting) and gather the data.  The class can compare and discuss the information with the data from the previous testing.
	The students will be encouraged to observe what is working and not working in their model.  

They will also be encouraged to observe what is and is not working for other groups.

The teacher will provide a sheet to write the data from the testing.  

(Connection with Math 1.12 - collecting and organizing data) 

Each group will have a spot to write the number of the prototype (which iteration), if it stayed intact, and the temperature outside and inside the structure.  

The students will be able to see each group’s data from the testing when the teacher projects the sheet.

Class Data Collection - 1st

A possible extension at this time could be a discussion of what colors and materials seem to reflect the sun’s energy and heat.




	Explain: The essential knowledge and practices with which students engaged and explored, are now made clear and comprehensible.  This is also an opportunity for students to explain their understanding of the concept or practices.

	Teacher Directions
	Additional Notes

	The teacher will facilitate a time of discussion and sharing among the students.  

Each group will have an opportunity to share their model and results, listen to others, and consider how/if the structure made it possible to reduce the temperature. 

 The teacher will reintroduce and encourage the use of the proper vocabulary.
	Encourage the use of the vocabulary: sun, energy, light, heat, temperature, and reduce during the discussion.  

Ask questions about what has changed in their thinking and planning after the testing.



	Elaborate:  The intention is to facilitate the transfer of concepts and abilities to related, but new situations. 

	Teacher Directions
	Additional Notes

	The students will now be given a situation where they need to keep a larger area cool for real students.  
How will they improve and change their structure?  
	This activity will be a discussion within the small group and then sharing the ideas with the entire class.



	Evaluate:  The intention is for students to reflect on their new learning.

	Teacher Directions
	Additional Notes

	
The students will complete an informal evaluation about their project and also their personal contribution and teamwork.  

 This will be an oral evaluation where the teacher asks questions, and the students give themselves a thumbs up, thumb to the side, or thumbs down to self-evaluate.
· Did my project reduce the temperature under the structure?
· Did I listen to my teammates?
· Did I use an indoor voice when working with my team?
· Did I take turns during the building and testing process?
· Did I use positive talk with my team?
· Did we stay focused and complete our project?

	The self-evaluation gives the students an opportunity to examine if they solved the problem, their contribution to the project, and reflect on their behavior and work ethic.





Student Page(s)
 Student planning sheet 1st

Class Data Collection - 1st
image2.png
Figure 1 Engineering Design Process image based on the Notional Aeronatics and Space Aduinistration (NASA) engineeing desga
model.
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