
Fourth Grade: Waste  

 
Background- What does the teacher need to know before teaching this lesson?  
 
What is waste?1 
Waste, or rubbish, trash, junk, garbage, depending on the type of material or the regional terminology, is an unwanted 
or undesired material or substance. It may consist of the unwanted materials left over from a manufacturing process 
(industrial, commercial, mining or agricultural operations,) or from community and household activities. The 
material may be discarded or accumulated, stored, or treated (physically, chemically, or biologically), prior to being 
discarded or recycled. It is also used to describe something we use inefficiently or inappropriately.  
 
What types of waste are there? 
Generally, waste could be liquid or solid waste. Both of them could be hazardous. Liquid 
and solid waste types can also be grouped into organic, re-usable and recyclable waste. 

●​ Liquid type: Waste can come in non-solid form. Some solid waste can also be converted to a liquid waste 
form for disposal. It includes point source and non-point source discharges such as storm water and 
wastewater (from homes, liquids used for cleaning in industries and waste detergents). 

●​ Solid type: Solid waste predominantly, is any garbage, refuse or rubbish that we make in our homes and 
other places. These include old car tires, old newspapers, broken furniture and even food waste. They may 
include any waste that is non-liquid. 

●​ Hazardous type: Hazardous or harmful wastes are those that potentially threaten public health or the 
environment. Such waste could be inflammable (can easily catch fire), reactive (can easily explode), 
corrosive (can easily eat through metal) or toxic (poisonous to human and animals). Examples include fire 
extinguishers, old propane tanks, pesticides, mercury-containing equipment (e.g, thermostats) and lamps 
(e.g. fluorescent bulbs) and batteries. 

●​ Organic type: Organic waste comes from plants or animals sources. Commonly, they include food waste, 
fruit and vegetable peels, flower trimmings and even dog poop can be classified as organic waste. They are 
biodegradable (this means they are easily broken down by other organisms over time and turned into 
manure). Many people turn their organic waste into compost and use them in their gardens. 

●​ Recyclable type: Recycling is processing used materials (waste) into new, useful products. This is done to 
reduce the use of raw materials that would have been used. Waste that can be potentially recycled is termed 
"Recyclable waste". Aluminum products (like soda, milk and tomato cans), Plastics (grocery shopping bags, 
plastic bottles), Glass products (like wine and beer bottles, broken glass), Paper products (used envelopes, 
newspapers and magazines, cardboard boxes) can be recycled and fall into this category. 

 
Why is waste a problem?2 
In nature, there is essentially no waste because the wastes of one organism become nutrients for others. Humans, on 
the other hand, produce huge amounts of wastes that go unused and pollute the environment.  
 
The United States leads the world in producing solid   waste.  With only 4.6% of the world’s population, the   U.S. 
produces about one-third of the world’s solid   waste.  About 98.5% of all solid waste produced in   the United States 
is industrial solid waste from mining (76%), agriculture (13%), and industry (9.5%). The  remaining  1.5%  of  the  
solid  waste  produced  in  the  United  States  is  municipal  solid  waste  (MSW),  the  largest  categories  of  which  
are  paper  and  card-board  (37%),  yard  waste  (12%),  food  waste  (11%),  plastics (11%), and metals (8%). 
 
What is waste management?3 
Waste management is all those activities and action required to manage waste from its inception to its final disposal. 
This includes amongst other things, collection, transport, treatment and disposal of waste together with monitoring 
and regulation. It also encompasses the legal and regulatory framework that relates to waste management 

3 
https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hier
archy 

2 G Tyler Miller and Scott E Spoolman, “Leaving in the Environment.” Brooks/Cole. (2009,2007): 561   
1 http://www.eschooltoday.com/waste-recycling/types-of-waste.html 
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encompassing guidance on recycling etc. Waste management is intended to reduce adverse effects of waste on health, 
the environment or aesthetics. 
 
How is non-hazardous waste managed? 
There are several major groups of waste management methods: 

●​ Source reduction and reuse: Source reduction, also known as waste prevention, means reducing waste at the 
source, and is the most environmentally preferred strategy. It can take many different forms, including 
reusing or donating items, buying in bulk, reducing packaging, redesigning products, and reducing toxicity.  

●​ Recycling and composting: Recycling is a series of activities that includes collecting used, reused, or unused 
items that would otherwise be considered waste; sorting and processing the recyclable products into raw 
materials; and remanufacturing the recycled raw materials into new products.  

●​ Energy recovery: Energy recovery from waste is the conversion of non-recyclable waste materials into 
useable heat, electricity, or fuel through a variety of processes, including combustion, gasification, 
pyrolization, anaerobic digestion, and landfill gas (LFG) recovery.  

●​ Treatment and disposal: Prior to disposal, treatment can help reduce the volume and toxicity of waste. 
Treatments can be physical (e.g., shredding), chemical (e.g., incineration), and biological (e.g., anaerobic 
digestor). Landfills are the most common form of waste disposal and are an important component of an 
integrated waste management system.  

 
How long does it take for garbage to decompose? 3,4 
Trash that is thrown into garbage containers is brought to a landfill and dumped there.  Over time, it decomposes, but 
this can take a very long time!  Bacteria, the sun, and other factors break down the material.  This happens much 
faster for items that are organic (like food products), but man-made materials take much longer to decompose (like 
plastics, metals, and glass).  The rate at which items decompose is also affected by climate, so the following data is 
an average, or estimate, for average conditions:  
 

Material Time  
Glass Bottle 1 million years 
Plastic Beverage Bottles 450 years 
Disposable Diapers 450 years 
Aluminum Can  80-200 years 
Styrofoam Cups  50 years 
Rubber-Boot Sole  50-80 years 
Tin Cans  50 years  
Leather  50 years 
Nylon Fabric  30-40 years 
Plastic Bag  10-20 years 
Cigarette Butt  1-5 years 
Wool Sock  1-5 years 
Plywood  1-3 years  
Waxed Milk Carton  3 months  
Apple Core  2 months  
Newspaper  6 weeks  
Orange or Banana Peel  2-5 weeks  
Paper Towel  2-4 weeks  

 
What can you do to reduce your waste?5 

●​ Bring reusable bags and containers when shopping, traveling, or packing lunches or leftovers. 
●​ Choose products that are returnable, reusable, or refillable over single-use items. 
●​ Avoid individually wrapped items, snack packs, and single-serve containers. Buy large containers of items 

or from bulk bins whenever practical. 

5 https://www.epa.gov/recycle 
 

4 https://www.des.nh.gov/organization/divisions/water/wmb/coastal/trash/documents/marine_debris.pdf 
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●​ Be aware of double-packaging - some "bulk packages" are just individually wrapped items packaged yet 
again and sold as a bulk item. 

●​ Purchase items such as dish soap and laundry detergents in concentrate forms. 
●​ Compost food scraps and yard waste.  
●​ Reduce the amount of unwanted mail you receive.  
●​ Shop at second-hand stores.   
●​ Buy items made of recycled content, and use and reuse them as much as you can.  
 

Further readings  
 
Effects of waste and poor waste disposal: 
http://www.eschooltoday.com/waste-recycling/effects-of-poor-waste-management.html 
What is Waste Management?: 
http://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php 
What Are the Options for Waste Disposal?: 
https://www.epa.gov/smm/sustainable-materials-management-nonhazardous-materials-and-waste-management-hierar
chy 
Beach and Water Cleanups: http://games.noaa.gov/oscar/media/beach_guide.pdf 
101 Ways to Reduce Waste: http://www.pima.gov/deq/waste/101ways.html 
 
 

Standards - What standards are being met by teaching this lesson? 
 

●​ K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1) 
●​ California Education and the Environment Initiative (See Appendix Table 2) 
●​ Next Generation Science Standards (See Appendix Table 3) 
●​ Common Core State Standards (See Appendix Table 4) 

 
 

Necessary Supplies- What supplies will you need to teach the class? 
 

●​ Handouts 
●​ Paper and colored pencils to make graphs 

​
Optional: 

●​ Glass bottle  
●​ Plastic beverage bottles  
●​ Disposable diapers  
●​ Aluminum can  
●​ Styrofoam cups  
●​ Rubber-boot sole    
●​ Tin cans  
●​ Leather  
●​ Nylon fabric  
●​ Plastic bag  
●​ Cigarette butt  
●​ Wool sock  
●​ Plywood  
●​ Waxed milk carton  
●​ Apple core  
●​ Newspaper  
●​ Orange or banana peel  
●​ Paper towel  

http://www.eschooltoday.com/waste-recycling/effects-of-poor-waste-management.html
http://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php
https://www.epa.gov/smm/sustainable-materials-management-nonhazardous-materials-and-waste-management-hierarchy
https://www.epa.gov/smm/sustainable-materials-management-nonhazardous-materials-and-waste-management-hierarchy
http://games.noaa.gov/oscar/media/beach_guide.pdf
http://www.pima.gov/deq/waste/101ways.html
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​
Extension experiment: 

●​ 2-3 jars with lids 
●​ Water 
●​ Styrofoam plate 
●​ Paper plate 
●​ Apple core 

 
 

Do it Now- (Written on board/projector) What quick independent activity will students engage in as soon as they 
arrive in class that will review past learning or preview the day’s learning? (5-10 minutes)  
 
Ask students where their trash goes after you throw it away.  Remind them that when you throw something in the 
garbage, it goes to a landfill.  What happens to trash at a landfill?  Explain that over time, the sun, along with 
bacteria, can break down the material over time.   
 
Emphasis that as materials decay in landfills they release chemicals that can harm the environment; therefore 
decreasing the amount of garbage we put into a landfill can help the environment!    
 

 
Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students 
be able to do by the end of the class to demonstrate what they have learned? 
 
Today you will learn  

●​ what happens to trash after you throw it away  
●​ how long it takes for garbage to decompose in the environment 

Purpose 
●​ To learn why you should reduce the amount of garbage you produce 
●​ To learn to recycle what you can, and to reuse items whenever possible 

 
Key words 
Waste 
Landfill   
Decomposition  
Recycle  
Reduce  
Reuse  
 

 
Teaching the skill - – How will you teach this skill to students? What will the examples and the modeling look like? 
How will you ensure that all students are actively participating in the lesson? 
Step 1:  

How Long it Takes? Activity (40 minutes) 
 
Show the students the items that you have brought to class (see materials list) and give them the 
handout (attached) with the list of items.   
 
Ask each student to number each item in order of how long it takes them to break down (1 being 
the fastest to decay).  It’s okay if you do not have all or some of the items – the students do not 
need to see the item to do the activity. 
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Step 2:  
Have the students get into groups and talk about their answers.  Tell them that each group will be 
asked to share their answers with the class. 

Step 3: Ask each group to share their ideas with the class.  Write each item’s name on the board and write 
down the ranking that each group gives the item.  After all of the groups have shared, look at what 
the students have guessed.  Discuss with them why they selected their answers. 

 
Step 4: Now, write the correct ranking on the board and let the students write this down on their handout. 

 
Step 5: Now let the students discuss with their groups how long they think it takes each item to break 

down (from days to years). 
 

Step 6: Have the groups share their guesses, or hypotheses, with the class. 
 

Step 7: Now give the students the actual data.  Explain that scientists test how long it takes things to decay. 
For the items that take a really long time, they guess based on chemical equations.  Explain that 
how long it takes something to decay can depend on the temperature and the weather – when it 
rains a lot or is hot, some items can decay faster than in cold or dry climates. 

   
Step 8: Have the students individually make a bar graph for how long it takes each item to decay. 

 
 

Closure – Discuss the day’s activity and lesson plan with the class.   
What can you do to reduce the amount of time your trash is in the landfill?  Discussion (10 minutes) 
 
Brainstorm a few ideas as a class.  There are several things that students can do! 

1.  Recycle and compost the appropriate materials.  While a glass bottle may never decompose in a landfill, 
it can be recycled and reused.   
2.  Reduce the amount of material you throw away, especially things that take a long time to decompose!  
Instead of using a Styrofoam cup for your hot chocolate, use a reusable mug!  Do you need your straw at a 
restaurant?  That plastic takes a long time to decompose – if you don’t need a straw, tell your 
waiter/waitress that you don’t want one! 
3.  Reuse items to make new!  Your old glass bottle could be a new vase.  You can decorate a tin can to be a 
pencil holder.  This way these items can be useful and stay out of our landfills! 
 

Homework– An activity for the students to take home and perform.   
1.​ Test to see how long it takes an orange peel versus an apple core to decay, as well as a paper plate and a 

Styrofoam plate.  Compare your results to those from this exercise.  
2.​ As a class, follow the scientific method to make a hypothesis, design an experiment, carry out the 

experiment, and look at the results.  A great way to set up this experiment is to take jars (with lids), fill them 
part way with water, put the material that you want to decompose in it, seal the lid and put it next to a 
window.  Over time, the material will break down and the class will be able to watch for most of the school 
year! Have the students make weekly observations in a classroom “lab” notebook, describing what they see 
happening in the jars.   

3.​ Find an item that you were going to throw away and find a new use for it.  [For example, old ripped up 
t-shirts can be sewn into a quilt or made into a rug; old crayons can be melted to make new crayons, etc.]  
Write a business proposal trying to sell your new product and explain why people should buy it (include 
environmental motives). 
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Appendix of Tables 
 
Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards 
 
Standard 1: Ecological, Social, and Economic Systems 
●​ Students develop knowledge of the interconnections and interdependency of ecological, social and economic 

systems.  They demonstrate understanding of how the health of these systems determines the sustainability of 
natural and human communities at local, regional, national, and global levels. 

Standard 2:  The Natural and Build Environment 
●​ Students engage in inquiry and systems thinking and use information gained through learning experiences in, 

about, and for the environment to understand the structure, components, and processes of natural and 
human-built environments. 

Standard 3: Sustainability and Civic Responsibility 
●​ Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make 

personal and collective decisions and take actions that promote sustainability. 
 
 
Appendix Table 2: California Education and the Environment Initiative 
 
Principle II: People Influence Natural Systems 
●​ The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced 

by their relationships with human societies. 
Concept C: Students need to know that the expansion and operation of human communities influences the 
geographic extent, composition, biological diversity, and viability of natural systems. 
Principle III: Natural Systems Change in Ways that People Benefit from and can Influence 
●​ Natural systems proceed through cycles that humans depend upon, benefit from, and can alter. 
Concept C: Students need to know that human practices can alter the cycles and processes that operate within 
natural systems. 
Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between 
Systems 
●​ The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning 

 of both. 
Concept B: Students need to know that the byproducts of human activity are not readily prevented from entering 
natural systems and may be beneficial, neutral, or detrimental in their effect. 

 
 
Appendix Table 3:  Next Generation Science Standards 

 
Earth and Human Activity 
●​ 5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to protect the 

Earth’s resources and environment. 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Obtaining, Evaluating, and 
Communicating Information: Obtain 
and combine information from 
books and other reliable media to 
explain phenomena. 

ESS3.C: Human Impacts on Earth 
Systems: Human activities in 
agriculture, industry, and everyday 
life have had major effects on the 
land, vegetation, streams, ocean, air, 
and even outer space. But 
individuals and communities are 
doing things to help protect Earth’s 
resources and environments. 

Systems and System Models: A 
system can be described in terms of 
its components and their 
interactions.  
 
Connections to Nature of Science: 
Science findings are limited to 
questions that can be answered with 
empirical evidence. 
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Engineering Design 
●​ 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for 

success and constraints on materials, time, or cost. 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Asking Questions and Defining 
Problems: Define a simple design 
problem that can be solved through 
the development of an object, tool, 
process, or system and includes 
several criteria for success and 
constraints on materials, time, or 
cost. 

ETS1.A: Defining and Delimiting 
Engineering Problems: Possible 
solutions to a problem are limited by 
available materials and resources 
(constraints). The success of a 
designed solution is determined by 
considering the desired features of a 
solution (criteria). Different 
proposals for solutions can be 
compared on the basis of how well 
each one meets the specified 
criteria for success or how well each 
takes the constraints into account. 

Influence of Science, Engineering, and 
Technology on Society and the 
Natural World: People’s needs and 
wants change over time, as do their 
demands for new and improved 
technologies. 

 
Appendix Table 4: Common Core State Standards 
 
Mathematics 
Mathematical Practices 
Reason abstractly and quantitatively 
●​ CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in 

problem situations. 
Model with mathematics  
●​ CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve 

problems arising in everyday life, society, and the workplace. 
English Language Arts  
Reading: Informational Text 
Key Ideas and Details  
●​ CCSS.ELA-Literacy.RI.4.2: Determine the main idea of a text and explain how it is supported by key details; 

summarize the text. 
Integration of Knowledge and Ideas  
●​ CCSS.ELA-Literacy.RI.4.7: Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, 

diagrams, time lines, animations, or interactive elements on Web pages) and explain how the information 
contributes to an understanding of the text in which it appears. 

Writing 
Research to Build and Present Knowledge  
●​ CCSS.ELA-Literacy.W.4.7: Conduct short research projects that build knowledge through investigation of different 

aspects of a topic. 
●​ CCSS.ELA-Literacy.W.4.8: Recall relevant information from experiences or gather relevant information from print 

and digital sources; take notes and categorize information, and provide a list of sources. 
Speaking and Listening 
Comprehension and Collaboration 
●​ CCSS.ELA-Literacy.SL.4.3: Identify the reasons and evidence a speaker provides to support particular points. 
Presentation of Knowledge and Ideas 
●​ CCSS.ELA-Literacy.SL.4.4: Report on a topic or text, tell a story, or recount an experience in an organized manner, 

using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an 
understandable pace. 
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How long is it in our landfill? 
 
Instructions:  Give each item a ranking for how fast it decomposes in a landfill.  If it decays the 
fastest, give it a 1.  If it takes the longest to decay, give it an 11.   
 

Item Individual 
Ranking 

(1-11) 

Group 
Ranking 

Actual 
Ranking 

Group 
Guess to 

Decompose 

Actual 
Time to 

Decompose 
Aluminum Can       
Wool Sock       
Plastic Bag       
Styrofoam Cups      
Orange or Banana Peel       
Glass Bottle       
Waxed Milk Carton       
Newspaper       
Paper Towel       
Plastic Beverage Bottles      
Apple Core      
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Answer Key (with the same ordering of items from the student’s handout): 
 

Item Ranking Time to decompose 
Aluminum Can  9 80-200 years 
Wool Sock  6 1-5 years 
Plastic Bag  7 10-20 years 
Styrofoam Cups  8 50 years 
Orange or Banana Peel  2 2-5 weeks 
Glass Bottle  11 1 million years + 
Waxed Milk Carton  5 3 months 
Newspaper  3 6 weeks 
Paper Towel 1 2- 4 weeks 
Plastic Beverage Bottles  10 450 years 
Apple Core  4 2 months 
 
 
 
 
 
 


