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7.5 What's the Matter with the Decomposition Cycle?

Story Extension for This Lesson:

This lesson is one of a series of three lessons that deal specifically with Matter
cycles in an ecosystem. The direct link from the intermediate story to this lesson
is found at the end of the story. Here is the passage link from the intermediate

story:

Sam and Alex sit on a large cool rock and recall the long journey they have
been on. They still have so many questions about water systems and cycles
that impact the cleanliness of the water, animals that live near the lakes and
rivers, and their ecosystems. They know exactly which questions to ask the wolf

on their journey back home.

Grade: 7

Strand: Interactions in the Environment

Big Ideas:

e Ecosystems are made up of biotic
(living) and abiotic (non-living)
elements, which depend on each
other to survive. (Overall expectations
2 and 3)

e [Ecosystems are in a constant state of
change. The changes may be caused
by nature or by human intervention.
(Overall expectations 1 and 2)

Overall Expectations:

1. assess the impacts of human activities
and technologies on the environment, and
evaluate ways of controlling these
impacts

2. investigate interactions within the
environment, and identify factors that
affect the balance between different
components of an ecosystem

3. demonstrate an understanding of
interactions between and among biotic

and abiotic elements in the environment
Specific Expectations:

2.1 follow established safety procedures
for investigating ecosystems

2.2 design and construct a model
ecosystem, and use it to investigate
interactions between the biotic and abiotic
components in an ecosystem

24 use appropriate science and
technology vocabulary, including
sustainability, biotic, ecosystem,
community, population, and producer,in
oral and written communication

25 use a variety of forms (e.g., oral,
written, graphic, multimedia) to
communicate with different audiences
and for a variety of purposes

3.5 describe how matter is cycled within
the environment and explain how it
promotes sustainability

3.8 describe ways in which human
activities and technologies alter balances
and interactions in the environment



Inquiry Skills:

Hypothesizing, Gathering Data, Reporting

Instructions:

This is lesson is one of a series of lessons involving matter cycles. The decomposition
cycle aka The Cleanup Squad serves an important function in the ecosystem. Detrivores
and decomposers eat the remains of dead plants and animals that scavengers and other
animals have left behind. When decomposers feed, they break down matter into
minerals, nitrates and phosphates where plants can easily absorb in the soil. Sadly, our
consumption of fossil fuels has drastically altered the carbon cycle.

Decomposers in Action Testable question:

This activity is from the Nelson What type of household materials
Science and Technology decompose when buried in most
Perspectives 7 textbook. soil?

Experimental Design:

Students will determine whether or not decomposition occurs (dependent variable)
depending on the kinds of materials students select to test (independent variable). All
selected materials (e.g. vegetable or fruit scraps, and aluminum, plastic or paper) will be
different in each container. All other materials and conditions used will be the same in
each container as they will be controlled variables.

Procedure:

. Place a 2 cm layer of garden soil at the bottom of each of the six bottles.

. Add a 5 cm layer of garden waste on top of the soil layer in each of the six bottles.

. Place a different vegetable or fruit scrap into each of the first three bottles.

. Place different items like aluminum, plastic or paper into the remaining three bottles.

. Make sure there are similar amounts of material in each bottle.

. Add garden soil to each bottle until half full. Label each bottle to indicate what
materials it contains.

. Add enough water to each bottle to make the mixture moist but not wet. Cover the
bottle opening with window screening and secure it with an elastic band.

8. Place the bottles in a warm location for one week. Use a spray bottle to moisten the
contents of each bottle every couple of days.

9. After one week, remove the screening. Move the soil in each container aside so that
you can view the materials. Record any observation, including how the materials look
and smell. Describe the degree of decomposition of each the test materials.

10. Push the soil back over, moisten the contents of the bottles, and set aside for another
week.
11. Repeat steps eight to 10 for two more weeks.
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Analyze and Evaluate:

» Which materials decomposed? Which did not?
+ Did your observations support your prediction?

Answer the Testable Question.

» Of the materials that decomposed, which decomposed fastest? Which
decomposed slowest?

* What may have enabled some of the materials to decompose?
» Why were both garden waste and soil added to the compost?

Application:

Consider the health of our environment. What should be done with those materials that
did no break down easily?

Inquiry Challenge:

Using the Smarter Science framework (refer to BLM - Steps to Inquiry), design an
experiment to determine what the effect of different variables would have on the rate of
decomposition.

Materials List: Connections:

Materials for the experiment: This lesson can be connected to the
e markers Mathematics Data Management strand as
® scissors students will be required to analyze data.
e clastic bands
e water in a spray bottle .
e 6 bottoms of clear 2L plastic bottles Subject Area:
e garden soil Math
e garden waste
raw vegetables and fruit peels
* rawveg P Connects to:
e paper
° aIum_lnlum Grade 7
e plastic
e masking tape
e window screening

Assessment Strategy: Handouts/Assessments:

It is recommended you focus your e - Steps to Inquiry o

assessment on process skills. To e Process-Skill-Hypothesizing-3

helo aet vou started on this path. a e Process-Skill-Gathering-Data-5
pgety path, e Process-Skill-Reporting-7

series of charts have been provided

for you.
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InvestigationDesignand Perform

Step 1: Observing & Questioning

Place sticky notes ofthe same colourinthe space below. Place sticky notes ofanew colourinthe space below.

WHAT DID | OBSERVE? WHAT AM | WONDERING?

(Whatdo you notice aboutthe objectorevent? (What questions or predictions do you have about
Use your senses to describe the object or event.) the object or event?)

How can the questions be answered?
(Question Sort)

LABELLED DIAGRAM:
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Experiment Design andPerform

Step 2(a): What could | measure or observe about the object, or event?
Brainstorm (Place sticky notes of the same colour in the space below.)

Step 2(b): What could | change or vary about the object or event that may
affect what | could measure or observe?

Brainstorm (Place sticky notes of a new colour in the space below.)

Level: 2
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e cioness STEPS I INQUIRY
Experiment Design and Perform

Step 3(a): What will Ichange?

ONE VARIABLE | WILL CHANGE: | WILL MEASURE OR OBSERVE THIS RESULT:

(Place a sticky note from Step 2(a) here)

(Place a sticky note from Step 2(b) here)

Step 3(b): What will I not change?

VARIABLES | WILL NOT CHANGE:
What conditions will be held constant so it is a fair test? Place remaining sticky notes from Step 2(b) here.
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INITIATE
- - & PLAN
Experiment Design and Perform
Step 4: What is the question | want to explore?
WHAT WILL
IF | CHANGE HAPPEN TO
COMPARED TO THE CONTROL?
Step 5: What is my hypothesis (what and why)?
BASED UPON MY QUESTION, | PREDICT THAT:
if the is
Independent Variable How the independent variable will be changed
(e.g. increased or decreased, heated or cooled, stirred or not stirred...)
then the will
Dependent Variable How the dependent variable will be affected

(e.g. increased or decreased, heated or cooled, stirred or not stirred...)

| think this will happen because

. Level: 2
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science 7]\ sciences STEPS m INQUIRY

Plan, Perform & Record PERFORM
& RECORD
Step 6: How will we test our prediction?

OUR TEST OUR CONTROL
SET-UP SET-UP
Here’s how we Here’s how we
will change won’t change
the variable... ¢ ¢ this variable...
(Whatwillwedo? (What will we do?
Howwillwechange How willwe keep the

the variable?) variable the same?)

OUR TEST STEPS: OUR CONTROLSTEPS:

Level: 1
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& RECORD

Plan, Perform & Record
Step 7a): How will we record our observations and/or measurements?
SAMPLE CHART FOR RECORDING MEASUREMENTS / OBSERVATIONS
Modify this chart to suit the investigation or design your own. (Specify units if appropriate.)

WHAT CHANGES DID WE MAKE WHAT DID WE OBSERVE

TO THE CHANGED VARIABLE? AND/OR MEASURE?

Level: 1
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Plan, Perform & Record STEPSED |N0|.||RY PERFORM
& RECORD

Step 7b): EQquipment Set-Up & Check

Have we ....

D collected all of the materials?

D organized and/or set-up our
equipmentproperly?

D reviewed our procedure and recording chart?

D made changes where necessary?

Step 7c): Perform Experiment and Collect the Data

Follow the procedure to complete the experiment. Recordthedatainyourchart.(SeeStep 7a).

Level: 1
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Analyze &lnterpret

Step 8: Graphing Results
Whattype of graph best suits my data? BarGraph Line Graph Other

O O O

MY GRAPH SHOWING

What We Observed...

What We Changed...

Rememberto label axes and add scales appropriately.

Level: f
©Youth Science Canada 2011, Some Rights Reserved. Except where otherwise noted, “' Youth Science Canada
@ ® @ @ this work is licensed under http://creativecommons.org/licenses/by-nc-sa/3.0/ " Sciences jeunesse Canada
Smarter Science and Educasciences are registered trademarks of Youth Science Canada.

Adapted with permission from Thames Valley District School Board




smarter W~ éduca

science 7\ sciences STEPS m INQUIRY

Analyze &Interpret

Step9: Finding Patterns and Relationships in Results

FROM THE GRAPH/TABLE:

Values/numbers that

The highestvalue/number The lowest value/number
are equal or constant

Thegraph/tableshowsthatwhenwechange ,the
(Changed variable)

(Describe what happens to what we measured/observed.)

WE KNOW THIS BECAUSE:
(What is our evidence?)

Whenwe observed
DATA
FROM We saw/heard/felt/smelled,
SENSES
When we measured
DATA .
FROM with ,wefound
MEASUREMENTS

Level: 1
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Communicate

Step 10(a): Communicating My Results

ANSWER THE QUESTION IN A GENERAL WAY.

When | the the
increased/decreased changed variable

what | measured/observed increased/decreased

MAKE A CONCLUDING STATEMENT BASED ON THE EVIDENCE.

Therefore, changing makes
the changed variable

the change in what | measured/observed

CONCEPT MAP

Draw a word map that summarizes the idea you started with and what you did during this investigation

Level: 4
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Communicate

REFER TO YOUR PREDICTION.

STEPS I INQUIRY

D THE DATA DOES
SUPPORT MY PREDICTION...

D THE DATA DOES NOT
SUPPORT MY PREDICTION...

3 5

3 5

...because | predicted that

...because | predicted that

change in the changed variable

would make

the change in what |
measured/observed

[ thought

the changed variable

would cause this change because

change in the changed variable

would make

the change in what |
measured/observed

[ thought

the changed variable

would cause this change because

Now Iknowthat

the changed variable

doesn’t have that effect.

MAKE AN INFERENCE:

Level:

1
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Communicate

é Y

[ think this happened because

\ J

Level: ‘
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Communicate

é -

Step 10(b): OtherConsiderations

1.1f you had data that was different from other groups (or was inconclusive or
inconsistent), what might have caused these results?
.
~
2. How might have you improved your investigation?
.
r3. What new/additional questions do you now want to investigate? )
. J

A .
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STEPS ) INQUIRY

r

[ think this happened because

J

Level: .

"( Youth Science Canada
@ ® @ @ ©Youth Science Canada 2011, Some Rights Reserved. Except where otherwise noted, " Sciences jeunesse Canada

this work is licensed under http://creativecommons.org/licenses/by-nc-sa/3.0/
Smarter Science and Educasciences are registered trademarks of Youth Science Canada.
Adapted with permission from Thames Valley District School Board




ter N\~ éd
science ) sciences STEPS ) INQUIRY

Communicate

Step 10(b): OtherConsiderations

4 )
1.1f you had data that was different from other groups (or was inconclusive or

inconsistent), what might have caused these results?

\

’ 2. How might have you improved your investigation? R

.

[ 3. What new/additional questions do you now want to investigate? )
Level: 4
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Process Skill

Hypothesizing

Teacher Notes:

Process Skill - Hypothesizing

Students

[ detailing the support for a
prediction

[0 using the word “because” (e.g.,
The penny will float because....)

[1 usually done prior to conducting
investigations

Teachers

[l emphasizing the link between
research, models, and theories to
make reasoned predictions

[] a creative process where
students develop an
understanding of how the world
works

[1 guiding students to
independently develop their own
logic and reasoning

What This Skill Should Lead To

Hypotheses help set the
methodology of a scientific inquiry
by providing a proposed
relationship between the variables
being tested. Hypotheses also
need to be addressed when
reporting results and conclusions.
Developing this skill will help
students connect their inquiries
with past research and theories,
and possibly lead to further
inquiry.



Process Skill

Gathering Data

Teacher Notes:

Process Skill - Gathering Data

Students

[1 working independently or in
groups to collect and record data
for inquiry

[0 using a wide variety of data-
gathering tools (e.g., scientific
instruments/equipment,

surveys, observation checklists,
statistics, online databases,
interviews) to collect data

[l locating data through research
and organizing it for their
purposes

[J using appropriate strategies
(e.g., tables, checklists) to
organize and record data so it can
be easily retrieved and analyzed
at a later time

[0 ensuring the information
collected is accurate; using proper
data collection methodologies

[J taking steps to minimize bias in
the data collected (e.g., randomly
choosing samples)

Teachers

[0 making available scientific
instruments/equipment and
technology for students to select
and use in their inquiries

[ instructing students on the
importance of accuracy (e.g.,
using a thermometer is superior to
using touch) and quantity (e.g.,
multiple replications increase the
reliability of the data)

[J introducing data-gathering
techniques. These can be
modeled and explored before
being used independently in
investigations.

What This Skill Should Lead To

Students will be more engaged
and will develop better data
management skills.



Process Skill

Reporting

Teacher Notes:

Process Skill - Reporting

Students

[ sharing ideas, based on facts
and evidence, with others

[1 using creative and original
presentation formats

[1 using an extensive vocabulary,
yet writing or speaking succinctly
[1 giving others the opportunity to
understand the world as the
reporter does

Teachers

[J encouraging connections,
inferences, and predictions

[0 promoting the sharing of ideas
and evidence in a logical and
concise manner

[ encouraging creativity and the
use of technology

[ differentiated. Permitting and
encouraging different presentation
formats allows all students to
successfully communicate their
findings.

[ scaffolding the process for
students. Students can start by
using a structured report format
which evolves into a more
sophisticated self-structured
format.

[1 a natural literacy link

What This Skill Should Lead To

Students acquire research,
speaking, and presenting skills
through reporting. It is this step in
an inquiry that establishes the
factual and investigative
background that informs their
investigation. They gain an
improved sense of logical
sequences and often improve their
ability to use vocabulary. A skilled
reporter knows how to summarize
background information and
present it in a manner that piques
the audience’s interest.



