STEM BriefsMaking Connections in STEM


Title: Natural Resources: Conserving Paper at School
Challenge: The school is wasting too much paper.  Design a plan to conserve paper at school, communicate the plan and survey to determine its effectiveness.
	Science
	Engineering
	Mathematics

	Concepts:
Natural resources are limited and should be conserved.
· People use natural resources in their daily lives (1.8 a).
· There are a variety of natural resources, which include plants, animals, water, air, land, minerals, forests, and soil. Many of these resources are limited (1.8 a).
· The decisions that people make about using natural resources makes a difference in how long natural resources last (1.8 b).
Natural resources can be conserved by reducing our use of materials, reusing items, or recycling (1.8 c).
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
f)      obtaining, evaluating, and communicating information
	Concepts:

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. 





[image: ]
1st Grade/Science and Math


Title: Natural Resources: Conserving Paper at School
Timeframe: 
	14 days 30-45 minutes per day



Standards/Indicators  (copied from the standards)
	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
f)     obtaining, evaluating, and communicating information

Science 1.8
The student will investigate and understand that natural resources can be used responsibly.  Key ideas include 
a) most natural resources are limited; 
b) human actions can affect the availability of natural resources; and 
c) reducing, reusing, and recycling are ways to conserve natural resources.

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 school is wasting too much paper.


Challenge and Criteria
	Design and implement a plan to help others conserve paper at school.


[bookmark: _heading=h.i7ugh5bf56pq]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)
Identify potential safety concerns. Please refer to division safety criteria when working with materials.
	Sesame Street Where Does Paper Come From Video
Storyboard Template (optional)
Science Journal



Lesson Preparation
	Plan stops around the school that you want students to observe paper use.
If you are planning on having students use technology, be familiar with the tool you plan to use.
Contact teachers and staff that you want students to survey.



Suggested Prior Instruction
	Students will need to know 
· what natural resources are
· examples of natural resources
· examples of materials made from natural resources
· what it means to conserve resources
· definitions of reduce, reuse, recycle
· how to conduct a survey
· how to interpret survey results



	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

	Take students on a walk around the classroom and the school, if possible, to identify places they see paper and how it is being used.

When you return to the classroom, gather students with their journals or pictures and ask students to describe where they saw paper and the ways it was being used. 

List student observations on the whiteboard or chart paper. 

List any additional ways or ideas that students may suggest.
	Students can use a science journal to record their observations. If students have access to iPads or other mobile devices they can take pictures of where and how paper is used.

Examples of how paper is being used in school may be:
· Worksheets/workbooks
· Art projects
· Bulletin Board backgrounds
· Napkins in the cafeteria
· Notebooks
· Magazines/Catalogs



	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

	Our school is wasting too much paper. We need to develop a plan to help our school conserve paper. 

After seeing how our school is using paper, what are some ways you think we could conserve paper at school?

Have students brainstorm ideas as a whole group, in small groups or partners.

After students have finished brainstorming, gather as a whole group to discuss some of their paper conservation ideas.

Have students watch the Sesame Street Where Does Paper Come From Video

After watching the video ask the following questions:
· What natural resources is paper made from? (trees)

· Why are trees important? (they provide oxygen, take in carbon dioxide, provide homes for animals, provide food for some animals, provide shade, help conserve soil and water, and other appropriate responses)

· Why would we want to conserve paper? (Paper is made from trees and trees provide many things for life to survive)

· How did the family in the video conserve paper? (reuse for; school projects, paper airplanes, clean the windows, wrap gifts, and recycle to get turned into new things like mulch)

Explain to students that you all are going to use your ideas to develop a plan to help promote paper conservation at school. 
Before you begin you will survey classes and school staff to find out how they are currently conserving paper at school. As a class, choose three to four of the conservation ideas your class came up with to develop a survey.

Coordinate with teachers and school staff (office staff, cafeteria, resource teachers, etc.) to complete the survey. Assign students classes and staff to survey.

After students have collected their data, have them analyze it by creating an object graph and then a picture graph. Have students decide:
1. Are classrooms and staff doing anything to conserve paper?
2. Which conservation strategies are being used the most?
3. Which conservation strategies are being used the least?
4. How many people selected “None”?
5. Which conservation strategies should they promote to encourage paper conservation?

	Brainstorming can occur in a whole group, small groups or partners. If working in a whole group ideas can be listed on a whiteboard, chart paper, Google Doc, etc. If students are working with partners or small groups ideas can be listed in a science journal.

Examples of conservation might be: 
· Reusing paper for drawing, scraps or other projects.
· Using digital resources.
· Use plastic sleeves/page protectors/laminate and dry erase markers.
· Use fabric or other reusable material for bulletin boards.
· Using both sides of notebook/copy paper.

Sesame Street Where Does Paper Come From Video.






















The survey may be conducted using paper/pencil with students collecting data or through a Google Form.

Sample Survey:
How does your class or staff currently conserve paper? Choose all that apply.
A. We use digital resources.
B. We reuse paper for other projects.
C. We use plastic sleeves or page protectors.
D. None of the above

For survey implementation, two students could survey one class. One student can survey half of the students and the teacher in the class and the other student survey the other half.


Sample object and picture graphs 



	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

	Tell students they will develop and implement a plan to promote paper conservation around the school. 

Using their chosen strategies from the survey students may choose to create a plan that includes one or all of the following. 

Accept other appropriate ideas students may suggest. Student’s plans must include why it is important to conserve paper and how to conserve paper.

· Posters to hang around the school
· Video explaining the importance of paper conservation and how to conserve paper at school.
· Slides presentation to share with classes
· Brochures
· Fliers

Explain that after one week of implementing their plan, they will conduct the survey again to see if their plan to encourage paper conservation is having an impact. 

They will be able to tell if their plan is working if there is an increase in any or all of the categories and a decrease in the “None” category.

Allow students time to work with partners or small groups to develop their plans. As students are working, talk with groups about their plans.

After you have approved the student's plans they can begin working on their promotion product. As students finish their products, decide how students will deliver their message. 

Posters can be hung up around the school. Students could present their slide presentations to other classes. 

Links to videos could be sent out to the school for teachers to show their classes and for other staff to view. 

Fliers could be handed out at lunch. 

Brochures could be placed in classrooms.
	You can also choose one method for students to communicate their plan.

For example, maybe students create a video in pairs or small groups to share how and why we should conserve paper at school.


























Students can develop an outline of their plan using their science journals. 

If students are choosing to create a video or slide presentation they may want to use a storyboard to plan their images, and text  (Storyboard Template). Students may also want to write a script to follow when recording or presenting. 

To use the attached storyboard template, have students do a quick sketch of what will appear in their scenes or slides in the squares and write any text that will appear on the slide under the square on the lines.







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

	Teacher Directions
	Additional Notes

	After students have presented their final products and about a week has passed, have students survey their same class or school group again. 

After collecting their data, have them compare it to their first round of data. 
Questions you may want to ask:

· Did any of the categories change?
· Is your plan making an impact on the school? How do you know?

What changes can you make to your plan to improve the outcome?

Have students revise their plan to continue to increase and encourage paper conservation at school.
	



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

	Teacher Directions
	Additional Notes

	Have students reflect on how they think their plan is impacting the school. 

Are students and staff implementing suggested ways or new ways to conserve paper?

How do they know if their plan is working or not working?

How will they continue to promote paper conservation at school?

How will they continue to conserve paper in their classroom?
	[bookmark: _heading=h.1fob9te]Students can reflect using their science journal, video or class discussion.



Suggested Post Instruction
	Explore ways to conserve other natural resources and/or materials made from natural resources. 



Resources and Student Page(s)
Copy of Story Board Template.docx(optional)
Sample object and picture graphs 

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