SCHOOL AUDIT

PREP
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The Audit Prep lesson provides students with the opportunity to synthesize what they have learned about recycling and waste reduction in the previous lessons. At this time, the students will move into the problem-solving phase of the program. They will begin this process to plan the school audit and think about the information needed in order to have a better understanding of the school’s current waste management practices.

Looking at a map of the school may help students to think about all the different kinds of sites at the school. Thought should be given to the various sites to be included in the audit to develop an accurate picture of the types of waste being produced by the school. 

If you choose to do a more technical audit with your students Option B provides some suggestions of how you might go about this. This option entails selecting several audit sites where labeled boxes would be placed so that materials that would otherwise go into the school’s waste stream can be separated, collected daily, weighed and quantified by the students. 

The data collected at the various sites can be used to create charts and/or graphs that can greatly enhance the school proposal. For further ideas on how to organize a more in depth audit you might want to obtain a copy of the “Waste Reduction Handbook” listed in the reference section of this lesson.

LESSON 5 - PREPARING THE SCHOOL AUDIT

Subject:    

Science, Social Studies

Lesson Overview:    

By now, the students have begun to develop an awareness of waste management practices in the community at large and of ways that waste can be reduced or recycled. In this lesson they will begin the process of investigating waste management practices at the school. They can use the information gathered to engage in creative problem solving and to write a waste reduction proposal for the school.

PA State Standards: 


Science and Technology

3.2.7D Know and use the technological design process to solve problems.
· Define all aspects of the problem, necessary information and questions that must be answered.

Content Objectives: 


The students will synthesize and apply their knowledge of waste issues by selecting three key questions to be addressed in the school audit. 

Materials: (Items in bold are included in the Student Workbook) 


Student Workbooks (one per student)

        

School Audit Worksheets


        

Teacher Survey                                                      

Student Survey




         

pens or pencils




       

map or blueprint of the school building

        Option B:
(if obtainable)

        


        12-15 boxes (copy paper   






         boxes work well for this)








         Magic markers


Procedure:


Prior Knowledge: 

1) Ask students what they know about the school’s waste stream and what sorts of  waste products they think the school might produce. (You can list these on the board.) 

2) Ask students if they are aware of any recycling or other waste reduction practices being implemented in the school (e.g. recycling of paper, cardboard boxes, and/or bi-metal cans from the cafeteria).


Vocabulary:

Note: Due to the small number of vocabulary words in this lesson there is no vocabulary list in the Student Workbook for this lesson

audit -  To thoroughly examine or evaluate a problem.

proposal ​​- An idea or a plan submitted for acceptance or rejection.

source reduction-  To lessen the quantity of materials in the waste 

stream by recycling, reusing or composting.

Lesson:
Option A
1)  Write the vocabulary words and definitions on the board and instruct the students to refer to them as necessary during the lesson.

2)  Divide class into groups of four or five students. They will work with this same group throughout sessions four and five. Provide students with the following information:

     Tell them that in the next session they are going to be walking around the school and participating in a waste audit with their group. The purpose of the audit is to collect information about how waste is currently being handled at the school and what materials are to be found in the school’s waste stream. This information will be used in the process of writing the proposal to be submitted to the school administration and other relevant personnel. 

      Each group will be visiting a couple of sites at the school to collect information about current waste practices. During this session your group will be given time to discuss and prepare for the audit. Each group should come up with at least three or four questions that they think should be answered in the course of the audit. Tell them to write these questions on a piece of scrap paper.  

3)  You might want to walk around to each group to see how they’re doing and assist them in this process. Listed below are suggested audit questions: (Allow students about 10 minutes for this step.)
a) Waste materials found at site?

b) What amount of material? Approximate amount (i.e., one-half paper,  one-fourth plastic bottles, one-fourth miscellaneous trash etc). 

c)  Is there evidence of any source reduction at the site?

     (i.e., recycling bins, box for paper used on one side only etc.)

     d)  Could any of these materials be recycled, reused or composted? 

4) Have a representative from each of the groups share the 

      group’s questions with the class. Write the questions on the board  and have the class identify any duplicates and eliminate them. Ask students to vote and choose the four questions they think are most relevant to the audit. 


(Allow another 10 minutes for this process.)

Note: If the students have difficulty in coming up with all the appropriate questions you can supply them with some of the questions from the list above. 

5) Discuss with the students the sites to be included in the audit. It

      is suggested that a variety of different sites be visited including regular classrooms, the cafeteria (highly recommended), as well as any special sites such as labs, shops, the art room, school office etc.

6) Have them write their questions along the top row of the blank Audit Worksheet in their Student Workbook and the sites they have selected along the left hand side. 

7)  Facilitator will contact the principal and office staff to inform them of the    

     date and time that the audit will take place.

Option B (This will entail a more extensive audit, and will take more time to complete.)
1) Write the vocabulary words and definitions on the board and discuss with the students. 

2) Divide class into groups of four or five students. They will work with this same group throughout sessions five and six. Each group will be assigned to an audit site and will be given a set of three boxes to be labeled and placed at the site. Students will be responsible to pick up materials collected daily. 

3) Discuss with the students the sites to be included in the audit. It is suggested that a variety of different sites be included such as regular classrooms, as well as any special sites such as labs, shops, the art room, school office etc.

4) It is recommended that materials be collected from the chosen sites for at least two to three days in order to get a truly representative sample. These materials can then be emptied into three large plastic garbage bags in the classroom labeled similarly: Paper, Other Recyclables and Non-Recyclables.  

5) At the end of the audit each of these bags will be weighed either by taking them to the nurse’s office to be weighed on the scale there, or by bringing a bathroom scale into the classroom. 

Both Option A & B:

1) Instruct students to look over Student surveys in their Student Workbooks and explain that each student should administer the survey to one other student in the school, other than their classmates. If possible students from a variety of different grade levels should be surveyed.

2) Select students to administer surveys to the teachers using the Teacher survey from their Student Workbook. If there are enough teachers in the school, all of the students can participate in the teacher survey or you can assign 2 or 3 students to survey one teacher. 

3)  If possible the students should administer the survey to the teachers in person. If that’s not possible students can make a copy of the survey and leave it in the teacher’s mailbox to be collected at a later time. 

Assessment:    

Check students’ Audit worksheets to identify key questions to be addressed in the school audit.
Student Survey

1) 
Does your family recycle at home? 
___ Yes
___ No

2) 
Do you think that it’s important for your school to recycle?  








___ Yes
___ No

     
Why or why not?

3)
Which of these materials do you think can be recycled in your   

    
community? 


___ Aluminum   ___ Plastic   ___ Paper   ___ Glass

4)       Which of these materials do you think it is most important for the      

school to recycle? ____________________________________      

5)      If there was a recycling program at your school would you    

          participate?

___ Yes
___ No

6)        Have you ever seen a compost pile?
___ Yes
___ No

           Do you think it would make sense for your school to compost their

           yard waste to be used on the school grounds as a fertilizer?
 







___ Yes
___ No
       


Teacher Survey

1) Have you previously participated in a school wide recycling program?


___ Yes 
___ No

      2)  Was it successful? 

Why or why not?   

_______________________________________________________ 


_______________________________________________________

3)  What materials do you think should be included in a recycling program at 

your school?


___ Aluminum   ___ Plastic   ___ Paper   ___ Glass

4)  Would you be willing to participate in such a program?

___ Yes
___ No

      5)  Would you be willing to involve your class (or one of your classes)

in helping the school’s Green Team organize and run a recycling program at your school?

          







___ Yes
___ No

      6)  Would you be in favor of a composting program at your school for the    

composting of yard waste to be used on the school grounds as mulch?









___ Yes
___ No
School Audit Worksheet
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SCHOOL AUDIT
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Often, schools must pay for their waste removal.  By practicing source reduction, it may be possible for the school to save money, which could be used for other programs.  Waste consultants are sometimes hired to help schools and businesses reduce the amount of waste they generate.  Often waste consultants are paid a certain percentage of the savings they help their client generate. (This is an example of a job opportunity in the environmental field.)

As the students participate in the school audit encourage them to use keen observation skills and to be as exact as possible in their descriptions of what they see. Noting that they saw some “plastic” in the trash at their site is not as useful an observation as “plastic milk bottle”. The second more detailed observation will be much more useful in terms of identifying recyclable materials.

It would be helpful for students to speak with the supervisors at the sites that they visit during the audit.  This will enable them to get a better idea of the range of materials generated over time, not just the “snapshot” of the waste stream at the time of the audit. Encourage the students to answer the questions on their audit worksheets in as much detail as possible.  

LESSON 6 - PERFORMING THE SCHOOL AUDIT
Subject:


Environmental Science, Social Studies

Lesson Overview:   

Students will work in groups and conduct the school audit that was planned in the previous lesson. A teacher or facilitator will accompany one group at a time to their designated audit sites. At the end of the session, each group will report its findings to the class and the information will be recorded in the students’ Student Workbooks.   

PA State Standards:

Science and Technology

3.2.7B Apply process knowledge to make and interpret observations.

3.2.7D Know and use the technological design process to solve problems.
Environment and Ecology
4.3.7B Identify how human actions affect the health of the environment 

Content Objective:     

The students will demonstrate the ability to synthesize their knowledge of waste issues by completing the school audit worksheet. 

Materials:  (Items in bold are included in the Student Workbook.)


Student Workbooks (one per student)

School Audit Worksheets


Teacher Survey    

Student Survey  

School Audit Brainstorm
pens or pencils

map or blueprint of the school building (if possible)

Option A:

11”X17” paper for making posters (one sheet per student)

magic markers, crayons etc. 

Procedure:


Prior Knowledge:


Ask students to try to predict what they will find during the course of the audit. At the end of the lesson you can discuss with them how accurate their predictions were.  


Vocabulary:


(same as previous lesson)

Lesson:
The facilitator should arrange to have another adult available for this lesson to remain with students in the classroom while he/she accompanies students conducting the audit. 

1)  Have students break into their groups (same as Lesson 5).

2)  Assign two or three sites to each group, depending on how many sites

     
are being included in the audit.

3)  Pass out paper for posters and art supplies.  Tell students that while 
     other groups are out visiting their assigned audit sites they will make posters to promote the 3R’s to be posted around the school. (These posters should reflect some of the information that students have studied during the course of the Resource Conservation Program.) 
4)  Take one group at a time to their designated audit sites. Remind the

     students not to be disruptive when going into classrooms and areas where other students are working.

5)  Ask one of the students to be the spokesperson for the group. Instruct 

      them to get the teacher’s permission before coming into a classroom and to explain that their class is conducting a waste audit of the school. Make arrangements for a representative from the group to come back later if the teacher does not wish to be disturbed at that time.

6)  Allow students about five minutes per site.  Students should fill in their 

      School Audit worksheets at each site.  Remind students to work efficiently so that all groups can have an opportunity to participate in the audit.

7)  At the end of the period draw a replica of the audit worksheet on the board and fill in the information gathered by each group. Have students copy the data gathered into their Student Workbooks.

Option B

1) The class has been gathering materials for several days and 


 will now begin to measure and quantify their data.

2)  The bags of materials collected in the audit can now be weighed either by taking them to the nurse’s office to be weighed on the scale, or by bringing a bathroom scale into the classroom. 

3)  The easiest way to weigh the materials is to weigh one of the students first and then weigh them holding the bag of materials and subtract their weight. You can have the class do this as a math exercise if you wish.

4)  Weighing the materials collected and dividing by the number of sites will give you an average figure for the amount of material generated per site. 

5)  This average can then be used to generate an approximation of the

     material produced by the whole school weekly. Multiply your average by the number of rooms in the school and then again by five (the # of days in the school week) to approximate the amount of each type of material generated weekly.

6)  This information can be used to generate graphs representing the various materials collected. This will make a nice addition to the school proposal.  

Reflection:


Have students write in their Student Workbooks what they learned about their school’s waste practices as a result of the audit.

Assessment:.  

The completed School Audit Worksheet can be checked for completeness for Option A, and for Option B the graphs generated by the students can be assessed.
PROPOSAL WRITING
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LESSON 7 - FORMATTING A PROPOSAL

The main lesson consists of determining a way to reduce the waste stream at the school, and determining the content of a proposal letter needed to implement a resource conservation program.  The first extension activity consists of actually writing the proposal. The extension is strongly recommended, especially if the students are interested in implementing the waste reduction plan. The second extension activity focuses on the campaigning that would be necessary if the plan were to be implemented.

Subject:  

Science, Language Arts

Rationale:    

Students can often influence school policy.  It is important for young people to understand that they can make a difference and to show them how to do so.  A proposal is a formal letter explaining what changes need to be made, how the changes will happen, who they will effect, the costs and benefits, etc.  If students gather the information and write a comprehensive proposal, their voices are much more likely to be heard.

PA State Standards:

Environment and Ecology
4.3.7A Identify environmental health issues.

4.8.7C Explain how human activities may affect local, regional and national environments.

4.8.7D Explain the importance of maintaining the natural resources at the local, state and regional level.

Science and Technology
3.2.7B Apply process knowledge to make and interpret observations.

Content Objectives:  

Students will use the results of the School Audit to determine which materials in the school’s waste stream could be reduced, as well as methods for reduction, by completing the Strategy Guidelines handout. 

Working in groups, students will identify the information to be included in the final proposal by completing the Proposal Guidelines. 

Materials: (items in bold are included in the Student Workbook)
Student Workbooks (one per student)

Strategy Guidelines
Proposal Guidelines
completed Audit Forms (Session 6)

Procedure:  

Vocabulary:
coordinator- A person who can design and carry out a plan

feasible- Capable of being done or carried out; possible.

proposal - An idea or plan submitted for approval or rejection.

source reduction – Decreasing the amount of material in the waste stream.

waste stream- The flow of waste from generation, through separation 

and collection, to final disposal.

Lesson:
1) Instruct students to review the vocabulary words for Lesson 6 and answer any questions they may have. 

2) Explain to the students that they will be analyzing the results of the school audit to determine what material(s) in the waste stream they are going to address in their proposal. They will then decide on a strategy for how to divert or reduce the amount of that material and will write a proposal to the school on how this strategy might be implemented. 

3)  Instruct students to look over the Strategy Guidelines in their Student    

     Workbooks and fill in the answers during the class discussion.

4)  Ask students the following questions. Record the answers on the   

     board, as students record answers in the Strategy Guidelines.

a)  “During the school audit, what material was thrown out the most?”  

     In most schools, PAPER will be the most abundant material.  If not, just complete the proposal with respect to the most abundant material. “What types of paper were thrown away?”

b) “What methods could be used to reduce the amount of paper (or other material) that gets thrown in the garbage?”

      Answers may include:  Limit the amount of paper teachers get, use    

      both sides of paper when possible, collect used paper for future use, write on Palm Pilots instead of paper, increase computer use, etc. Students should be encouraged to be as creative as possible.

c) “Which of the methods listed in Question #2 is the most feasible?“   “Why?”

5) Break students up into their groups.  Pass out the Proposal  Guidelines to each group (1 per group).  Instruct groups to fill in the answers. 

6)   When groups are finished, have one volunteer from each group 

       share his or her group’s answers with the class.

Assessment:  Students should hand in Strategy Guidelines and Proposal Guidelines.

Note - The extension activities for Lesson Seven are closely related to the main lesson, and therefore have been included with the main lesson rather than in Appendix A, where the other extension activities are found.  

Extension Activity A

Title:


Writing a Proposal

Subject:


Environmental Science, Social Studies, Language Arts

Lesson Overview:


In order to start an in-school resource conservation program, students needs to first obtain permission from an administrator of the school.

PA State Objectives:

Science and Technology
3.2.7D  Know and use the technological design process to solve problems
Environment and Ecology

4.8.7B Explain how human activities may affect local, regional or national environments.

4.8.7D  Explain the importance of maintaining the natural resources at the local, regional and national levels.
Content Objectives:  

Students will write a proposal letter to a school administrator expressing their desire to implement their proposed solution for resource conservation in their school. 
Materials: (Items in bold are included in the Student Workbook.)
Completed Strategy Guidelines and Proposal Guidelines
Writing a Proposal handout
Student Workbooks

Pencils

Erasers

Letter Paper

Procedure:
Vocabulary:

NONE


Lesson:
1)  Break students into groups or have each student work independently.  

2)  Students should read over Writing a Proposal.   Then using the 

completed handouts Strategy Guidelines and Proposal Guidelines, 

                students should write their own proposal in their notebooks.

Assessment:  Each student or group should hand in their completed written proposals in their Student Workbooks.

Extension Activity B

At this point, if the students want to implement the plan, they should decide on one proposal, type it up, sign it and deliver it to the appropriate person.  The teacher could type the proposal if necessary.  If this takes place and the proposal is accepted, the following extension can be completed.  Also, the students and teacher must plan time to carry out the solution.  PRC may be available for technical support.

Title:


Implementation

Subject:


Environmental Science, Social Studies, Language Arts

Lesson Overview:


In order to start an in-school resource conservation program, students need to first determine each element of the program and the program design, as well as assign tasks. 

PA State Objectives:

Science and Technology
3.2.7D  Know and use the technological design process to solve problems
Environment and Ecology

4.8.7B Explain how human activities may affect local, regional or national environments.

4.8.7D  Explain the importance of maintaining the natural resources at the local, regional and national levels.
Content Objectives:  

Students will implement their proposed solution for resource conservation in their school by following steps that they determine themselves. 
Materials:

Completed proposal letters

Student Workbooks

Pencils

Procedure:

Lesson:
1)  Using the Proposal that the students have agreed to submit, have 

groups of students write down the steps that are necessary to complete the project in their Student Workbooks.  Steps will vary from project to project.  Think critically about the plan and try to be very detailed about the steps.  Steps to consider include:

      a)  Collecting materials

      b)  Volunteering time

      c)  Acquiring a space

      d)  Assigning people jobs

      e)  Decorating materials

      f)  Campaigning in the school (advertising the program)

2)  Have each group read their steps and create one final list of steps on 

     the board.

3)  Students should determine which duties they want to be responsible 

     for, and volunteers should be picked to complete each duty.

4)  Students should carry out their responsibilities.

          Assessment:  

          The completed solution will serve as an assessment. 

FINAL PROJECT
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LESSON 8 - FINAL PROJECT

There are various activities that can be used for final projects.  The projects are entertaining activities that will reinforce the information that was discussed in at least one of the seven sessions.  Directions for each option are included, but some will require more preparation and materials than others.  PRC will be happy to facilitate the final project and also to attend extra preparation sessions if the project requires, but cannot guarantee specific date availability.

It is recommended that the students be given the opportunity to choose which project they would like to undertake through a vote or class discussion. The students are also welcome to develop their own final project. If the students choose to design their own project, PRC would like a copy of the information to offer to other schools participating in the program.

Project Title:

FASHION SHOW
Project Length:
45 minutes

Prep Days:

At least 2 class periods

Staffing:

Director, 14+ characters, 2 adults

Materials:

Script, signage, clothing, music - all provided by PRC

Comments:

This is a student-produced assembly featuring a “Buy-Recycled” 

Fashion Show.  Students will play the role of the “models” as well as emcees for the show. The number of parts can be increased or decreased depending on the class size, and the length of the show can be changed accordingly.

The students can determine who the audience will be.  Some classes choose to perform only for other classes in their grade level; others may choose to conduct a whole school assembly. Parents can be invited to attend if they are interested.




This activity is recommended for all classes.

Project Title:

RECYCLED INVENTION FAIR
Project Length:
1 to 2 class periods

Prep Days:

1 class

Staffing:

teacher, facilitator

Materials:

used materials, glue, tape, etc.

Comments:

Students will be given the opportunity to “invent” new products out 

of used materials.  They should be encouraged to be as creative as 

possible when they “invent”.  Students should also write a couple of 

paragraphs explaining what their invention is, what materials they 

used and how they put it together.  Projects should be displayed 

somewhere in the school, and other classes or parents should be 

invited to visit the displays.

This activity is recommended for all classes.

Project Title:

DEBATES
Project Length:
2 class periods

Prep Days:

2 class periods

Staffing:

Teacher, Facilitator

Materials:

Debate topics, books, library access

Comments:
Students will debate in small groups on topics that will be provided, or they can determine their own topics.  Students will be responsible for their own research, and knowing the topic in depth.  

There should be approximately 3 or 4 class periods designated for research.  The debates should take place in class.

This activity is recommended for middle to high school students.

Project Title:

RECYCLING OLYMPICS
Project Length:
45 minutes

Prep Days:

None

Staffing:

1 facilitator/teacher per 20 students

Materials:

activity materials provided by PRC

Comments:

An exciting and educational event in which kids compete in a 

variety of relays and races that use recyclable or recycled 

materials.  Events include 2-liter bottle bowling, milk jug volleyball, 

and the recycling relay.  Prizes for winning teams are provided.

This activity is recommended for elementary schools and middle 

schools.

Project Title:

EDIBLE LANDFILL

Project Length:
1 class period

Prep Days:

1 class period

Staffing:

Teacher, Facilitator

Materials:

3 - 9 in. Graham cracker pie crusts (pre-made)

One gallon ice cream (Rocky Road works well) or 

5 - 16 oz. cans pudding 

Gummy Life Savers (to simulate the tires)

Lg. Pkg. Oreos (generic)

1 pkg. Twizzler licorice (to simulate leachate and methane 

                                      collection pipes)

1 pkg. fruit roll-ups

32 oz. container  whipped topping (Cool Whip)

Commentary:
Crush oreos, and if using ice cream, allow to soften for 15-20 min.
 Place a layer of fruit roll-up in the bottom of the crust.  Lay a piece of licorice on top of the fruit roll-up.  Then begin layering in other ingredients. Use alternating layers of ice cream or pudding, then a layer of crushed oreos until the pie shell is full and then cover with cool whip and insert licorice into completed landfill.

This activity uses some of the children’s favorite snacks to teach about landfills. The graham cracker crust represents the layer of clay lining the landfill and the fruit roll-up represents the plastic layer. The Twizzler lying on top of the fruit roll-up represents the pipes that collect the leachate.  The ice cream or pudding symbolizes the layers of garbage, and the crushed oreos represent the layers of soil. The final layer of  whipped topping represents the plastic cap used to seal the landfill once full.  The licorice inserted vertically through the top represents the pipes for the collection of methane.
Each “edible landfill”  feeds about 8 students. This activity is recommended for elementary and middle school classes.

Project Title:

STUDENT LED LESSONS
Project Length:
1 class period

Prep Days:

2 class periods

Staffing:

Teacher, Facilitator

Materials:

Paper

Comments:

Students will be given the opportunity to play the role of teacher.  

They will create their own ten-minute lesson on one or more of the topics that were discussed during the seven sessions.  Each group of students will then present their lesson to another class in their grade that has not participated in  the program, or to younger classes.  The lessons should include information, visual aids, and an activity or handout.

This activity is recommended for middle and high school classes.

Project Title:

RESOURCE CONSERVATION GAMES
Project Length:
1 to 2 class periods

Prep Days:

None

Staffing:

Teacher and Facilitator

Materials:

Markers, pens, pencils, rulers, tape, construction paper, poster 

board, other art supplies.

Comments:

Groups of students will be responsible for creating a board game

or other type of game that focuses on Resource Conservation, using art supplies and their knowledge about the environment.  After games are completed, one class period should be designated for trading and playing them.

This activity is recommended for all classes.

Project Title:

MURALS
Project Length:
3 to 5 class periods

Prep Days:

2 to 3 class periods

Staffing:

Teacher and Facilitator

Materials:

Paint, tape, butcher paper

Comments:

Students will design and draw a mural focusing on the environment 

to hang in the school.  The mural will be drawn on a large stretch of 

butcher paper and will require planning and careful thought.

This activity is recommended for all classes.

APPENDIXES

APPENDIX A

The following activities are extension and lab activities, which should be done after the original lesson if time allows.
LESSON 1 – Extension Activity

Title:
    


Natural Resources Matching Game
Subject:


Environmental Science, Science, Social Studies

Lesson Overview:
  

Everyone uses resources to wash, feed, clothe and house themselves daily and to stay warm in the winter and cool in the summer. This lesson addresses the renewability and non-renewability of resources.

PA State Standards

Science & Technology

3.5.7 B Recognize earth resources and how they affect everyday life.


Environment & Ecology  

4.2.7 A Know that raw materials come from natural resources.

Content Objectives:   

Students will be able to identify the five basic categories of natural resources and how they are used everyday as they participate in the Natural Resources Matching Game

Vocabulary:

natural resources- Materials existing in nature which humans and other living things rely on for food, clothing, shelter, and other needs. 

non-renewable- Resources that once used are not easily replaced.
renewable- Resources that can be replaced in a reasonable period of time.

raw materials- Substances extracted from natural resources and used in  manufacturing processes. 

Materials:

Pictures of Natural Resources (from Lesson One)

“Natural Resources Background Information” handout

“Natural Resources Matching Game – Directions” handout

1 Set of yellow “Natural Resource” cards 

1 Set of purple “Product” cards
(The “Natural Resource” and “Product” cards can be printed out from the RCP Graphics CD, cut out and laminated)

Procedure:

1) Ask the students what they had or will have for lunch today.  List the items on the board.

2) Ask them where these items come from.  For example:

a. Chicken sandwich – 

i. Chicken        animal

ii. Bread –      wheat        plant

iii. Oven        steel        iron ore       rocks and minerals

3) Explain to the students that everything in the world we live in comes from the five natural resources:  

a. Plants and Trees

b. Water

c. Air

d. Animals

e. Rocks, Minerals and Fossil Fuels 

4) Show pictures of the natural resources and have students list some ways they are used.

5) Discuss the difference between renewable and non-renewable  

resources. Renewable resources are materials that can, if managed properly, be replaced by natural or human actions in a relatively short period of time. Trees, crops and livestock for example are considered renewable. Non-renewable resources are materials that exist in limited amounts and cannot easily or quickly be replaced (hundreds of thousands or millions of years). Examples of non-renewable resources are rocks and minerals, petroleum and other fossil fuels.

6) Explain to the students that they will be playing the Natural Resources Matching Game.  

7) Pass around the Natural Resource Background Information Sheet for the students to review.

8) Go over the directions with the students.  

9) Divide into teams of 4-5 students. Begin play (see “Natural Resources

Matching Game – Directions” Handout)   

Assessment: Observe the students as they are playing. 

Natural Resources Matching Game

Directions

· Divide class into teams of 4-5 students and tell them to pick a “nature” name (some suggestions: The Plant People, The Tree People, The Water Wizards, The Wind Warriors, The Animals, The Rock Hounds, The Recyclers, The Conservers etc.)  

· Write the team names on the board

· Distribute the Product cards evenly amongst the teams (if there are a couple of leftover cards put them aside with the matching Natural Resource Cards)  
· Appoint a team captain for each team who will be the spokesperson for the group but should consult with his/her teammates before answering. 
· Explain to the students that you are going to select one “Natural Resource” card at a time from the pile and hold it up. If their team thinks they have a matching “Product” card the team captain should hold up his/her hand to be called on.

· When a team gets the correct answer collect their card and mark a point for the team next to their name on the board.

· Once all the cards have been played the team with the most points is the winner. If there is a tie you can ask a tie-breaking question related to the lesson on Natural Resources to decide the winner.

Some suggested tie-breaking questions

1)  Name two natural resources and what they can be used for.

1.  (accept any of the following: air, water, rocks and 


      minerals, plants or animals and their various uses) 


2.

2)  What is the difference between a renewable and non-renewable natural resource? (accept student’s answers if they convey the basic ideas articulated below) 

Renewable resources - are materials that can, if managed properly, be replenished through natural or human processes. (For example trees, crops and livestock are considered renewable) 

Non-renewable resources - are materials that exist in fixed amounts and cannot easily or quickly be replenished.

Natural Resources Matching Game

Background Information

All of the products that we use every day are made from natural resources. Natural resources are the following materials as they are found in nature:  

Plants and Trees

Animals

Water

Air

Rocks, Minerals and Fossil Fuels.

Natural resources are turned into raw materials and then used to make products.  Here are some examples:

Animals (natural resource), such as cows, are used to obtain leather (raw material).  The leather is then turned into jackets, shoes or furniture (products).

Rocks (natural resource), such as iron ore, are used to make steel (raw material).  The steel is then turned into refrigerators, cars, etc. (products).

Fossil Fuels (natural resource), such as oil, are used to make plastic (raw material). The plastic is then turned into soda bottles, toys, cups, etc. (products). 

Renewable resources are those resources which can be replenished in a relatively short time by human action or natural processes. These include plants and trees, animals, water and air.  If managed carefully these resources can last indefinitely.

Rock, minerals and fossil fuels, on the other hand are non-renewable.   They take hundreds of thousands or millions of years to be replaced by natural processes.  Some examples of fossil fuels are coal, natural gas and petroleum.   Fossil fuels are not only used for energy, but they are also used to make plastics and cosmetic products. 

By practicing the 3R’s – Reduce, Reuse, Recycle-- we can conserve these precious resources so that there will be an adequate supply for future generations.

LESSON 2 – Extension Activity

The following activity is an extension activity, which should be done after the original lesson if time allows.
Lab Activity:


Title:


Building A Mini-Landfill


Adapted from Bottle Biology

Subject:   

Science

Rationale:   

Groundwater is a very important resource.  Water absorbed by the ground will eventually reach lakes, streams, rivers, and our drinking water.  Landfills must be constructed to keep any contaminated water from getting to the groundwater supply.

Content Objectives:  

The students will demonstrate their knowledge of landfill design by creating mini-landfills in bottles and recording their observations in their Student Workbooks.

Materials:
Each group will need:

PART I

2-Liter clear plastic soda bottle

Food Coloring

Scissors




Water

Rubber Band




Cup with holes for rainwater 

Cheesecloth or Screen


  or spray bottle

Container of “Trash” (candy wrapper, paper, rubber band, plastic, cardboard pieces)

PART II

modeling clay

straw

Procedure:
Vocabulary:
 None

Lesson:


Part I

1)  Students should work in their pre-determined groups. 

2)  Distribute a set of materials to each group of students.  Have 

students cut bottles in half.  Using the small piece of either cheesecloth or screen, and the rubber band, place the “filter” over the end of the top half of the bottle.

3)  Insert the top half, turned upside down, into the bottom half.  The top half now represents the dump or landfill while the bottom half represents groundwater.  Have students add food coloring to the trash container, then place into “dump” (upper section of the bottle container.)

4)  Pour or spray water over the “dump” and observe what happens 

to the groundwater.  

5)  Clean out the groundwater and the dump.  Save the trash container for Part II.

Reflection:  

Students should note three observations about their “dumps” in their Student Workbooks.  

Part II

1) Explain that the landfill now needs a plastic and clay liner and a  leachate pipe in order to keep the groundwater from becoming contaminated.  (This is what distinguishes a landfill from a dump.)

2) Have each group place a layer of clay followed by a plastic liner along the bottom of the “landfill.”  Each group should spend 10 minutes discussing where a hole with a straw could be placed to allow leachate to be piped out without leaking into the groundwater.

3) Groups should then insert the straw through the hole in the 

determined position to see if it really works. (Have the trash container from Part I catch the “leachate”.)  

4)  After 15 minutes of designing and testing, have each group 

demonstrate their landfill design to see which ones work effectively. 

Reflection:  

Ask students to write which group’s model they thought worked best and why, in their Student Workbooks.

Assessment:   

The teacher needs to observe each group’s model and note student input in design and development of the landfill.  Collect the Student Workbooks and check for three observations and which model they thought worked best.

LESSON 3 – Extension Activity

Title:



Environmental Shopping

Subject:


Environmental Science, Social Studies

Rationale:


A smart environmental shopper will take into account recycled or recyclable content when choosing a product.  Another factor to consider is the amount of packaging the product contains.  A product that is in a bag, a plastic wrapper, a cardboard box and has tape around it creates much more waste than the same product that comes in only a cardboard box.  Packaging is used to make a product more attractive to a consumer, but if a consumer is concerned with reducing the amount of solid waste they create, the product with less packaging is better for the environment.

PA State Standards:

4.2.7B
  Examine the renewability of resources. 

4.2.7D  Describe role of recycling and waste management.

4.8.7C  Explain how human activities may affect local, regional and national environments. 

Content Objectives:    

By comparing similar products and their packaging and by completing the Packaging Materials handout students will come to understand that packaging creates waste and that the choices they make as a consumer will affect the solid waste problem.

Materials:
Packaging Materials handout

Pen/Pencil

Large chip bag

Small chip bags

Student Workbooks

Procedure:
Vocabulary:

reduce- To choose products that use fewer natural resources in order to conserve.
Lesson: 

1)  Tell students that between one-third and one-half of all solid waste is 

packaging.  

2)  Have students brainstorm for a few minutes to list examples of 

products they have bought with packaging. Ask students: 

“What products come with packaging?”

 Write some answers on the board.

3)  Pass out Packaging Handout to each student.  Students should read 

and complete the handout.

4)  Have students share some of their answers.  Go over all questions as a class.

Assessment:   

Collect Packaging Materials handout from students.

PACKAGING HANDOUT[image: image7.wmf]
1. List five items that come in packages.  For each item, tell what the package is made of and why it is needed.

__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

2. From the list in the previous question, were any parts of the packages not needed?  If so, list the item and why it is not needed.


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

3. List three items that do not come in packages.  For each item, tell why a package is not needed.


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________


__________________________________________________________________

4. Look at the following list of packaging materials.  Beside each one, list an item that is packaged in it.  

Glass 

__________________________________________________________________

      Paper or Cardboard 

      __________________________________________________________________

     Steel 

      __________________________________________________________________

     Aluminum 

     __________________________________________________________________

     Wood 

      __________________________________________________________________

      Clear Plastic (PETE) 

       _________________________________________________________________

      Plastic Wrap 

       _________________________________________________________________

      Opaque plastic (HDPE) 

       _________________________________________________________________

      Hot drink cups (Styrofoam) 

       _________________________________________________________________

5.  Look at the list of materials in Question #4.  Which of the materials do you 

      think are easiest to recycle?  Which are hardest to recycle?  Which packaging can be reused?  Which packaging has only a single use and is not readily recyclable?

_____________________________________________________________


_____________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

6.  Look at the materials in Question #4.  Which would take up the most space in a landfill?

_____________________________________________________________

______________________________________________________________

______________________________________________________________

7.  Can you conclude anything from answering these questions about packaging?  Which packaging would you choose and why?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________


LESSON 4 –Extension Activity

Note:  Preparation for this activity will take three to four days.

Title:    

Magnificent Micro-Critters

Subject:    

Science

Rationale:    

The real workhorses in a compost pile are the millions of microorganisms that decompose the materials in the pile. This lab will give students the opportunity to see some of these fascinating creatures firsthand.

PA State Standards: 

Environment and Ecology
4.2.7C Explain biological diversity

Content Objectives:    

Students will explore the diverse organisms that inhabit a compost pile by studying them under the microscope and drawing or writing about them in their Student Workbooks. 

Materials: 

petri dishes

wide mouth jar 
egg yolk        

water


cheesecloth

microscope slide

tablespoon of soil 
eyedropper

microscope

Procedure:



Vocabulary:    

same as main lesson


Lesson:
Preparation:  Create "soil water" by filling a wide mouthed jar with clean tap water.  Allow it to sit unopened for 24 hours. Explain that this soil water contains the same microorganisms found in soil and compost.

Place a tablespoonful of "soil water" in a baby food jar and add a little bit of hard boiled egg yolk, shake, cover. Place in a dark spot at room temperature for 2-3 days. (The egg yolk enriches the soil water allowing the microorganisms to multiply and become easier to see)

1) Using an eyedropper, place a drop of the enriched soil water on a slide and allow students to take turns viewing it under the microscope.

2) Encourage students to draw or describe what they see, or let them 

simply observe the phenomena. (Note: trying to draw microorganisms suspended in water may be difficult or frustrating for the students. Students can just look at the slides and draw from memory.)                                   

3) Have students compare their drawings with the illustration of organisms in compost from the previous lesson for identification purposes.

Adapted from: The Wonderful World of Wigglers by Julia Hand. 1995. Vermont, Common Roots Press.

Assessment:   

Students will record at least three or four microorganisms in their Student Workbooks.
Lesson 4 – Extension Activity

Title:    

Compost in a Bottle

Subject:    

Environmental Science

Rationale:    A lot of the materials that we discard every day could be turned into a useful resource for our gardens. This activity will give students the opportunity to witness this fascinating process on a small scale.

PA State Standards:
Environment and Ecology
4.2.7D Describe the role of recycling and waste management.

Content Objectives:     

Students will learn the decomposition rates of various organic materials by creating a mini compost bin and recording observations for two to three weeks. 

Materials:
2-liter plastic bottles with lids (one per student)

compostable materials (grass clippings, leaves, vegetable scraps, egg shells etc.) 

magnifying glasses (one for each group)

scissors (one pair for each group)

roll of packing tape

Procedure:

Prior Knowledge:    

Ask students: 

“What kinds of materials can be composted?” (They should have a list to refer to in their notebooks from the main compost lesson.)

Vocabulary:    

same as main lesson




Lesson:

1)  Break students up into their work groups. 

2)  Pass out materials to each group.

3)  Instruct students to cut off tops of bottles about one fourth from the top. Set aside tops for later.

4)  Instruct students to put a handful or two of each of the compostable materials into the bottom section of the bottles (Mini-composters.)

5)  If using the worms, add one handful to each mini-composter.  

6)  Have students place top section of bottle back on mini-composter, 

upside down and secure them with a piece of packing tape around the outside.  Poke holes in the bottles for air flow.  Leave caps on bottles to keep foreign matter out of them.

7)  Every few days for the next two to three weeks, have students look at 

their mini-composters and record observations in their Student Workbooks.  Students should note which materials decompose first.

Assessment :    Evaluate Student Workbooks to check for accuracy of student observations of the composting process. 


APPENDIX B

Recommended Resources & References

LESSON 1

Recommended Resources:

Cheney, Glen Allen.  Mineral Resources. New York: F. Watts, 1985.
Mattson, Mark T. Scholastic Environmental Atlas of the United States. New York: 

Scholastic, 1993.
Winckler, Suzanne.  Our Endangered Planet: Soil.  Minneapolis, MN: Lerner 

Publishing, 1994.
Let’s Reduce and Recycle: Curriculum for Solid Waste Awareness US 

Environmental Protection Agency (EPA/530-SW-90-005).

References:
Anderson, Kathy, Ed. Environmental Action Waste Reduction, 

Teacher Resource Guide.   Menlow Park: Dale Seymour 

Publications, 1998.

LESSON 2

Recommended Resources:
Kowalski, Kathiann M.  Hazardous Waste Sites.  Minneapolis, MN: Lerner 

Publishing Co., 1996.

Pringle, Lawrence.  Throwing Things Away.  New York: Thomas Y Crowell, 

1986.

Robinson, Fay. Too Much Trash.  Chicago: Children’s Press, 1995.

Tesar, Jenny. The Waste Crisis.  New York:  Facts on File, 1991.

References:
Anderson, Kathy, Ed. Environmental Action Waste Reduction, 

Teacher Resource Guide.   Menlow Park: Dale Seymour 
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Arts, Henry W., Ed. Dictionary of Ecology and Environmental Science.  New   York: Henry Holt Pubs., 1993.

Braus, Judy, Ed. Pollution: Problems and Solutions.  New York: Learning Triangle Press, 1998.

Ingram, Mrill.  Bottle Biology. Iowa: Kendall/Hunt Publishing Company, 1993.

LESSON 3

Recommended Resources:

Becker, Ruth, Ed. 1998 Buyer’s Guide to Recycled Products.  Newtown Square, 

PA: Pennsylvania Resources Council, 1998.

Comprehensive listings of products made from recycled materials, including manufacturer, seller, recycled content.  Categories include household and commercial products.

Greenblat, Rodney Alan. Aunt Ippy’s Museum of Junk.  New York: Harper-

Collins, 1991.

A brother and sister visit their ecology-minded Aunt Ippy and her world famous Museum of Junk.
Lee, Sally.  The Throwaway Society.  New York: Franklin Watts, 1988.

Parker, Steve.  Waste, Recycling and Reuse.  Austin, TX: Raintree Steck-Vaugh, 

1998.

Silverstein, Alvin.  Recycling, Meeting the Challenge of the Waste Crisis.  New 

York: G. P. Putnam, 1992.

Computer File:

US EPA, Office of Solid Waste and Emergency Response.   Let’s Reduce, 

Reuse and Recycle.  Washington, DC: US Environmental Protection 

Agency, 2000.

A collection of games, activities, publications, resources, and a screen saver for students and teachers on how to reduce, reuse, recycle and properly manage waste.

References:

Anderson, Kathy, Ed. Environmental Action Waste Reduction, Teacher 

Resource Guide.  Menlow Park: Dale Seymour Publications, 1998.

Arts, Henry W., Ed. Dictionary of Ecology and Environmental Science. New York: 

Henry Holt Pub., 1993.

Racich, Michelle, Ed. Waste In Place.  Stamford: Keep America Beautiful, 1997.

LESSON 4

Recommended Resources:
Blashfield, Jean F. and Wallace B. Black.  Recycling.  Chicago: Children’s Press, 

1991.

Foster, Joanna.  Cartons, Cans and Orange Peels. New York: Clarion Books, 

1991.
References:

Ball, Jeff and Kourik, Robert. Easy Composting. San Ramon, CA: Ortho Books 


1992.
Baron, Monique V.  The School Yard Ecology Handbook. Rutgers University. 

1999. 

Bradley, Fern Marshall and Barbara W. Ellis.  Rodale’s All New Encyclopedia of 

Organic Gardening.  Emmaus, PA: Rodale Press,  1992.

LESSON 5

References:

Anderson, Kathy, Ed. Environmental Action Waste Reduction, 

Teacher Resource Guide.   Menlow Park: Dale Seymour 

Publications, c 1998.

LESSON 6

References:
Anderson, Kathy, Ed. Environmental Action Waste Reduction, 

Teacher Resource Guide.   Menlow Park: Dale Seymour 

Publications, c 1998.

LESSON 7
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