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Does Rubbish Disappear? 

Primary: (ages 7-11)  Science (Earth science, 
Environmental science) 

In this unit, students investigate physical and chemical change through 
collecting data about the permanence of objects and their gradual 
degradation. They collect information about how their community takes care 
of rubbish and design new waste disposal solutions.  

Time allocation About 10 lesson periods 

Subject content Properties of synthetic and natural materials, degradation, 
biodegradation, waste disposal systems, human impacts on the 
environment 

Creativity and 
critical thinking  

This unit has a creativity and critical thinking focus: 

● Design personally novel investigations into the composition of 
objects and what this means for their persistence over time. 

● Generate solutions to the problem of the build-up of rubbish in a 
community.  

● Evaluate solutions from different perspectives and weigh them 
against the solutions currently used in the community. 

Other skills Collaboration, Communication 

Key words Degrade, biodegrade, weather, rot, persist, organic, metal, rust, 
plastic, landfill, dump, degrading, physical change, chemical change 

Products and processes to assess 

Students engage in observation and data collection in fieldwork. They use maps and graphs to record 

data and design investigations to explore the persistence of different materials in different conditions. 

They learn about how rubbish is disposed of in their community, use evidence and reasoning to 

compare and contrast current methods, and design a solution for their local area. They make a model 

of this system and think through possible problems with it from different perspectives, taking into 

consideration their community and its physical conditions. At the highest levels, their work process 

shows a willingness to examine a variety of ideas, consider different perspectives and make 

meaningful connections. They appraise their solutions and notice drawbacks as well as advantages. 

https://sites.google.com/view/pblsci/home


 

 

 

This plan suggests potential steps for implementing the activity. Teachers can introduce as many modifications as they see fit to adapt the activity to their teaching context. 

Step Duration Teacher and student roles Subject content  Creativity Critical thinking 

1 Lesson 
period 1 

Introduce students to the Driving Question (DQ) of the unit (does rubbish 
disappear?) and have them share their thinking. Set up a driving question 
board (DQB) where the class will display questions and ideas related to the 
driving question.  
 
Encourage them to share their current knowledge of what happens to 
rubbish and record questions that come up during the discussion on the DQB. 
Ask what kind of things do we find in the rubbish? What are they made of? 
Do different things happen to different kinds of rubbish and why? 
 
Highlight that the experiences people have had of rubbish affect their ideas 
about it and that people with different experiences might have different ideas 
and know different things about rubbish, giving examples as appropriate. Ask 
students to share their different experiences with waste. 
  
Then ask, “What happens to rubbish that stays on the ground? How long do 
you think it will last?” Ask students to notice places in the discussion where 
there is uncertainty or disagreement. Explain that sometimes we proceed as 
if things are true or certain even though we don’t know for sure. We call 
these assumptions. Do you think we have made any assumptions today? Ask 
students to identify some assumptions, making suggestions if they struggle. 
What have we said today that we need to investigate more? Have students 
add assumptions that need to be checked to the DQB. 

Waste disposal 
systems.  
 
Materials that make 
up rubbish and how 
they are disposed. 

Inquiring: 
describe and 
making 
connections 
between multiple 
observed 
experiences, 
knowledge and 
information 
regarding what 
happens to 
rubbish.  

Inquiring: Identify 
and question 
assumptions, 
become aware of 
gaps in knowledge 
about waste 
disposal.  

2 Lesson 
periods 2 
 

In small groups if possible, or as a large group if not, walk around the 
neighbourhood near the school. Have one or two locations selected 
beforehand, where there is rubbish that will remain during the entirety of the 
lessons (e.g. a tarp paper, a piece of large plastic or metal can). 
Bring paper (with clipboards if possible) and make maps showing where there 
is rubbish and the kind of rubbish. Notice if the rubbish looks fresh or is 
starting to degrade. Explain to students the meaning of terms such as 
decompose, degrade and biodegrade (you may also want to provide a 
vocabulary list). Ask them to note what kind of rubbish it is, what material it is 

Meaning of 
decompose, 
degrade, biodegrade.  
 
Mapmaking and 
recording data. 
 
Properties of 
materials. 
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made from, and any properties of that material and making suggestions when 
needed. Date the maps. 
Check if any previous (or new) questions have been answered. Ask for more 
questions to add to the Driving Question board. Remind students that the 
questions they have are interesting and important. 

3 Lesson 
period 3 

Go over one or two maps as a class and model the process of making detailed 
improvements. Have students create and record estimates of how long each 
piece of rubbish will be there, how it will change over time, and what will 
make it change and ask them for their reasoning.  Are they making any 
assumptions? The teacher could choose to offer further information about 
bacteria or enzymes and their importance in nature and the body at this 
point. 
 
Work with students to create categories of rubbish grouped by how rapidly it 
will degrade. Suggest important categories (e.g. different categories for 
synthetic and natural objects) that do not come up for students.  
 
Ask students to imagine how the degradation process could be sped up or 
slowed down: propose 1-2 ways this can happen and then ask students to 
propose 1-2 more, encouraging them to be imaginative or unusual in their 
responses. Record questions that come up on the DQB. (Later when the 
questions get answered, record the answer next to the questions, along with 
any new questions generated.) 

 
Bacteria and 
enzymes  
 
What matter is made 
of and under what 
conditions it might 
change. 
  
Difference between 
natural and synthetic 
materials.  
 
Making predictions 
based on reasoning. 

Imagining: 
generate 
imaginative or 
unusual scenarios 
of how to speed 
or slow 
degradation. 

Inquiring: 
Identifying and 
questioning 
assumptions about 
degradation. 

4 Lesson 
period 4 

Start by reminding students that different conditions affect materials 
differently and they are going to set up investigations to discover how 
different conditions affect the same material.  
 
In groups of three students think of all the different conditions to which they 
could subject a material, e.g. leaf, a flower or a page out of their notebook 
(shade, sun, dripping water from the school roof, wind, a spot where there 
tends to be bird droppings, etc.). 
 
Have students plan an investigation and compare their thinking with the large 
group. Play attention to the novel or unusual thinking in the group. Explain to 
students why they need a controlled investigation in order to get strong 
results.  
 
They place their material in their chosen locations and note where they put it 
and the expected conditions. They predict what will happen to the material 

How conditions 
affect materials. 
 
Designing and doing 
a semi controlled 
investigation on 
degradation. 

Imagining: 
Explore, seek, 
generate ideas 
about how to 
investigate how 
conditions affect 
degradation.  
 
Doing: Setting up 
a personally 
novel 
investigation into 
what conditions 
affect 
degradation. 
  

 



 

 

and why, and which ones they expect to degrade the quickest. Encourage 
students to check on their materials at regular intervals and note changes. 

5 Lesson 
period 5 

In the days before this lesson ask students to discuss what happens to local 
rubbish with adults they know: Do different things happen to different kinds 
of rubbish? What are the problems with rubbish disposal? Are there effects 
on the environment, the community, or other communities? 
 
Students share a summary of what they find out. The teacher provides 
students with textbooks and other information sources to read (see resources 
below). Students share what they have found out from the different sources 
and discuss whether it questions or confirms the information they previously 
collected. 
 
The teacher then leads a discussion.  Ask, “Are these solutions working for 
the community? How can we know that? Are they working for the air and 
water quality in the community? Are some people affected, negatively or 
positively, by these solutions more than others?” Does everyone agree? Are 
we making any assumptions? 
 
Review the questions on the Driving Question Board. Check to see if any of 
the questions are getting answered. Solicit more questions from students and 
place them in the correct category.  

Rubbish disposal in 
the community. 
 
Synthesising and 
checking 
information. 

Inquiring: Making 
connections and 
exploring ideas 
about rubbish 
disposal and its 
effects. 

Imagining: Identify 
and review 
alternative ideas 
about waste 
disposal and 
compare and 
imagine different 
perspectives on the 
problem. 
 

6 Lesson 
period 6 

Take a class trip to an area where rubbish is processed in the community. 
Bring note-taking equipment and ask students to notice their impressions. 
Describe the processes, results and impact of this form of rubbish disposal. 
Students sketch what they can of the method.  

Waste disposal 
facilities and 
processes. 

  

7 Lesson 
period  7 

Using the maps made in lesson 2 and 3, go back and check the items. How are 
they changing? Compare what is actually happening to the predictions. If any 
rubbish is gone, what do students think happened to it and why do they think 
that? Prompt them again to notice both the conditions and the types of 
material. E.g. Are the conditions moist? Is the material partly buried? Is the 
material organic? Etc.  
 
Direct students to notice that some of the rubbish is changing by being 
broken down into smaller pieces, and other rubbish is changing colour, or 
property such as smell (a gas) or becoming liquid. Explain that materials are 
made of smaller and smaller parts called particles that the human eyes 
cannot even see. Remind them of the vocabulary (decompose, degrade, 
biodegrade etc.) introduced in step 2.  

Particles, changing 
states of matter. 
 
Noticing rates of 
degradation of 
various materials in 
real conditions.  
 
Field research and 
recording data on 
physical and 
chemical change. 
 

.  
 
 
 
 
Inquiring: Make 
connections with 
other dimensions 
of the topic and 
with social 
applications. 

 



 

 

 
Prompt them to think about what air is (i.e. a mixture of gasses) and to 
consider what is in soil. Explain concepts as needed. For example, depending 
on the level of students, the teaching goals, and the conditions and type of 
mapped rubbish, it may be helpful to introduce and explain some basic 
information about one of the following: enzymes, microorganisms, fungi, 
worms, anaerobic processes, aerobic processes, and elements, mixtures and 
compounds, e.g. carbon, hydrogen, oxygen, nitrogen, methane, carbon 
dioxide etc. 
 
Ask students to draw a model (a picture) of how the rubbish has changed 
form and changed chemically. If students notice a smell, they should draw a 
model that shows particles in the air.  
 
Discuss (and explain where necessary) what happens to organic waste (fungi, 
consumption by insects and small animals, rot); compare to what happens to 
plastics (gradually wearing to smaller pieces without ever disappearing) How 
does this difference affect rubbish disposal? Prompt students to make 
connections to what they observed and heard about during their visit to the 
waste disposal facility. 

Why materials 
biodegrade: the role 
of microorganisms 
and air. 
 
Elements 
compounds, and 
mixtures (if relevant 
to students’ level). 

8 Lesson 
period 8 

Check on the investigation set up in lesson 4. Ask students to notice and 
record what is happening to the papers, using detailed scientific drawings.  
 
Ask, “Are the materials degrading at the same or different rates? As predicted 
or not? Why?” Support students in developing explanations using the ideas in 
step 7 about physical and chemical changes, making suggestions where 
necessary.  
 
If the students were able to check in between lessons, did the changes take 
place gradually or suddenly? As a class, make up a table comparing the 
different conditions and results. Discuss the investigations, including how 
novel students thought they were and their strengths and limitations. Ask 
students if they think the results could have been different? Where 
conditions helped make the results as they are? What could have happened 
instead?  
 
Look over the questions the students have been generating. Follow up on two 
or more of the questions with texts, media or by asking an expert (students 

Noticing, 
researching, and 
explaining rates of 
degradation of the 
same materials in 
different conditions. 

Doing: 
Conducting 
student-designed 
investigations. 
 
Reflecting: 
Reflect on the 
investigation and 
what was novel 
for students 
about it. 

Doing: Explaining 
results and 
strengths and 
limitations of an 
investigation. 
 
Reflecting: Reflect 
on the investigation 
and whether results 
support specific 
theories and 
assumptions. 
Reflect on the limits 
of the investigation. 



 

 

can be asked for ideas of how to follow-up). Add more questions if there are 
any to the driving question board.  

9 Lesson 
period 9 
and 10 
(this could 
extend 
into a 
third 
lesson 
period) 

As a class review the discussion of the community’s approach to rubbish 
disposal as well as any issues that came up with it, or any problems that the 
students noticed when visiting the site.  
 
Working in small groups have students first brainstorm and discuss rubbish 
disposal solutions that they think would work better for their community. 
Highlight that novel or unusual solutions to the problem are encouraged. 
Prompt students to consider different perspectives on their possible 
solutions, and different views of their strengths, limitations and implications 
(e.g. recycling plastic may introduce additional toxins into products). Once the 
group has selected a solution, they draw a model of it. 
 
Ask questions such as, “Should different things happen to different kinds of 
rubbish, based on your observations of the different kinds of materials? How 
long a time period does this solution need to work for, based on your 
observations of how long rubbish lasts under different situations?” How sure 
are you and what is still uncertain?  
 
Ask, “Can some rubbish be useful? If so, what are some novel or unusual 
ideas for how the community could use it?” Students then reflect on their 
model and if relevant, they can include these ideas in their waste disposal 
solution. 
 
Students present and explain their solutions to each other, note possible 
benefits and drawbacks to solutions, and are asked to notice what criteria 
they are using to come up with benefits and drawbacks. 
 
Take care to respond to all the questions on the Driving Question Board. Help 
students develop a plan to have all remaining questions answered through 
investigations, texts, media, or experts.   
 

Use the information 
gathered over the 
unit to design an 
ideal solution for 
rubbish. 

Imagining: 
Generate and 
explore unusual 
ideas for 
solutions to the 
community 
problem. 
 
Doing: 
Propose novel 
solutions to real 
life decisions 
about waste 
management and 
consider 
implications. 
 

Imagining: Identify 
and review 
alternative ideas 
and compare and 
imagine different 
perspectives on 
waste disposal 
systems. 
 
Reflecting: reflect 
on implications of 
their chosen 
solution relative to 
possible 
alternatives. 
 

 

 

 



 

 

 

Web and print  

➢ Possible resources for students to read in step 5:  
o http://amzn.to/1q8fCTv 
o http://amzn.to/1RuUUpU 
o http://amzn.to/1pDaztP 
o  Pumpkin: A Rotten Tale in 15 voices by David M. Schwartz 
o http://amzn.to/1q8cBCA 
o https://aggie-horticulture.tamu.edu/Kindergarden/kidscompost/CompostingForKids.pdf 

➢ Printed materials about waste disposal in the local area and about concepts covered in step 7 

Other 

⮚ Paper, clipboards, school map, or drawn paper maps 

⮚ Materials for investigations: Paper, water, containers, earth/soil, rubbish of various kinds. 

Opportunities to adapt, extend, and enrich 

➢ Use text resources to investigate how materials are recycled in nature, then go to a natural area and look 
for signs of dead plants or animals being consumed/recycled.  

➢ Recycle up and make artwork with rubbish. 

   

 

  
Resources and examples for 

inspiration 

http://amzn.to/1q8fCTv
http://amzn.to/1RuUUpU
http://amzn.to/1pDaztP
http://amzn.to/1q8cBCA
https://aggie-horticulture.tamu.edu/Kindergarden/kidscompost/CompostingForKids.pdf


 

 

  

 

 
CREATIVITY  

Coming up with new ideas  
and solutions 

 

 
 

Steps 

 
CRITICAL THINKING  

Questioning and evaluating ideas and 
solutions 

 

 
 

Steps 

INQUIRING 

 
Make connections to other scientific 
concepts or conceptual ideas in other 
disciplines  

 
 

1, 5, 7 

 
Identify and question assumptions and 
generally accepted ideas of a scientific 
explanation or approach to a problem  

 
 

1, 3 

IMAGINING 

 
Generate and play with unusual and radical 
ideas when approaching or solving a 
scientific problem 

  
3, 4, 9 

 

 
Consider several perspectives on a scientific 
problem 
 

5, 9   

DOING 

 
 

Pose and propose how to solve a scientific 
problem in a personally novel way 

 
 

4, 8, 9 

 
Explain both strengths and limitations of a 
scientific solution based on logical and 
possibly other criteria (practical, ethical, etc.) 

 
 

8, 9 

REFLECTING 

 
Reflect on steps taken to pose and solve a 
scientific problem 

 
8 

 
Reflect on the chosen scientific approach or 
solution relative to possible alternatives 8, 9 

 

  
 

 

Mapping of the different steps of the lesson plan against the OECD rubric to identify the creative and/or 
critical thinking skills the different parts of the lesson aim to develop 

 
Creativity and critical thinking 

rubric for science 


