
ELA/Literacy

PErformAncE ExPEctAtion Activity

mathematics

Remind students that the visual 
components in their presentations 
should clarify their findings and 
emphasize the differences in 
the movement of matter and 
energy in an ecosystem. Students 
could also choose to create a 
multimedia presentation of their 
food web diagram. Have students 
brainstorm types of components 
that may be used in a multimedia 
presentation. Compile the list and 
display it so students can refer to 
it as needed for ideas.

Ask students to summarize the flow of 
energy in an ecosystem. [Possible response: 
Energy enters the ecosystem as sunlight and 
is captured in plants through photosynthesis. 
Energy passes from one organism to the 
next, with much “lost” at each step of a food 
chain/web.] Ask students to explain which 
part of their food web diagram has the most 
energy. [The “base” of each food web, which 
consists of the plants and other photosynthetic 
organisms.] Tell students that only about 10% 
of energy is passed from one step of a food 
chain to the next. Remind students that 10% 
can be written as the decimal 0.10. Working 
in pairs, have students write an equation that 

represents the relationship of the amount 
of energy in one step of a food chain to the 
amount of energy in the next step of a food 
chain. [If a = energy in lower level of food 
chain and b = energy in higher level of food 
chain, then 0.10a = b.] Have students use 
their equation to calculate energy amounts 
for a hypothetical food chain with four levels, 
starting with 10,000 kcal of energy. [producers 
= 10,000 kcal; primary consumers = 1,000 
kcal; secondary consumers = 100 kcal; tertiary 
consumers = 10 kcal] Suggest students use 
their answers to make a bar graph that shows 
the relative amounts of energy in each step of 
the food chain.

6.LS2.3 Ecosystems: Interactions,  
Energy, and Dynamics

Use with  
Chapter 4, Chapter 5

lxxiv 

objective: Make a food web diagram for a 
local ecosystem that can be used to describe 
the cycling of matter and flow of energy among 
living and nonliving parts of an ecosystem.

Procedure
Provide students with examples of local 
ecosystems in Tennessee. Students should 
select one of these ecosystems or another 
local ecosystem of their choosing. Review the 
definitions of a food chain and food web. 
It may also be useful to review or introduce 
the terms producer (plants and other 
photosynthesizers), primary consumer (an 
organism that gets energy from consuming 
producers), secondary consumer (an organism 
that gets energy from consuming primary 
consumers), and tertiary consumer (an 
organism that gets energy from consuming 
secondary consumers). 

Help students identify references they can 
use to research their selected local ecosystem. 
Students may find resources on the websites 
of the state Department of Natural Resources, 
Department of Wildlife Conservation, state 
university extension programs, and regional 
nature centers. Remind students to record 
citations of textual evidence as they research. 

Using the information gathered from their 
research, students should construct a food web 
diagram for their selected local ecosystem. Tell 
students they should be able to give a scientific 
explanation for the cycling of matter and flow 
of energy within the ecosystem. 

Support
•   Students may work individually, in pairs, or 

in small groups. 

•   Check that students understand that in a 
food chain or food web diagram, arrows 
represent the movement of matter and 
energy from one organism to another. 

Evaluate
•   Food web diagrams should accurately 

reflect the selected local ecosystem.
•   Arrows should accurately represent the 

direction of the movement of matter and 
energy from one organism to another. 

•   Students should be able to cite specific 
textual evidence to support their diagrams.

•   Students should be able to use their diagram 
to explain the role of photosynthesis, in 
terms of the cycling of matter and flow of 
energy within their ecosystem.

Students who demonstrate understanding can: 
Draw conclusions about the transfer of energy through a food web and energy pyramid in an ecosystem.
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Performance exPectation activity

6.LS2.5 Ecosystems: Interactions,  
Energy, and Dynamics 

Use with  
Chapter 4, Chapter 5

lxxvi 

objective: Construct a poster to inform the 
public about a Tennessee invasive species of 
plant or animal, and suggest possible ways 
in which the impact of the organism on the 
ecosystem can be reduced.

Procedure
Have students select a plant or animal that 
has been deemed to be a threat to local 
ecosystems within the state of Tennessee. 
Explain to students that plants or animals not 
native to a region of the state are referred 
to as exotics and that state officials have 
assembled a list of such species that have 
been introduced over the past several years. 
These plant species have been ranked based 
on the nature of their invasive characteristics 
as alert, severe threat, significant threat, and 
lesser threat. Have students choose an exotic 
plant or animal. Ensure as many of the threat 
levels are covered by the class as possible. 
Lists of invasive organisms in Tennessee can 
be found on the Internet or at government 
agencies and include the types of exotics that 
students can choose. You may wish to supply 
a list of exotics to students and have them 
select one from your list. If this is your chosen 
method, be sure to include a variety from 
each threat rank level. 

Each exotic will have its own history and 
methods of control in the ecosystem in which 
it can be found. Be sure to emphasize to 
students that they are to focus on factors 
unique to their exotic whenever possible.

Have students use the Internet, as well as school 
and local libraries to gather information for their 
exotic. Inform the students that their poster 
will be much more effective if they can also 
include images of their exotic and possible ways 
in which the plant can be visually identified. 
Students should also include any caution 
warnings needed, in terms of how the plant or 
animal is to be handled.

Support
•   Be sure to monitor the progress of students 

as they proceed through their research, 
including interim deadlines for their work, 
to allow you to check in with their progress 
as they continue to work on the activity.

•   Collect items that students will need to 
create their posters (including paper, 
markers, rulers, glue, etc) so that they are 
able to get started on their posters once 
their research is complete.

•   If safe to do so, consider allowing students 

to bring in samples of their exotic, along 
with photos from the ecosystem in which 
the plant or animal was found. Caution 
students to only handle samples of their 
plant or animal if it is safe to do so. 
Ensure students understand that under 
no circumstances should a sample of any 
exotic be brought in to the school, unless it 
is first cleared through you.

evaluate

•   Posters should

•   include the common and scientific name 
of their exotic plant or animal, as well as 
the rank level of the organism, including 
an explanation of why the rank for their 
organism was assigned at the level it was 
assigned

•   discuss the life history of the plant 
or animal, including how it arrived in 
Tennessee and why it was brought here

•   outline management recommendations for 
the effective control of the plant or animal, 
both mechanical controls as well as any 
other suggested method of control specific 
to their chosen exotic.

Students who demonstrate understanding can: 
analyze existing evidence about the effect of a specific invasive species on native populations in tennessee and 
design a solution to mitigate its impact.
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PErformAncE ExPEctAtion Activity

mathematics

As students prepare their written 
reports, encourage them to evaluate 
their arguments on the issue. Students 
should determine if they are using sound 
reasoning, and if their evidence is relevant 
and sufficient to support their argument.

Have students give an oral presentation 
of their written reports to the class, using 
visual aids to support their claims. Examples 
of visual aids include graphs, charts, maps, 
photos, and diagrams found in scientific 
and informational sources, but make sure 
students cite the visual aid’s source.

Help students develop an understanding 
of statistical variability by having them 
examine how human activities affect 
the biological range of a species over 
time. Obtain maps that compare the 
native range of an exotic species with its 
expanded range in its new habitats. Also 
obtain maps that show the range of a 
species before and after it was affected by 
habitat fragmentation. As a class, discuss 

how the distributions of the species have 
changed over time. Ask: How does the 
biological range of a species provide 
evidence about the health of the species? 
[Sample answer: If the biological range 
of a species is expanding, the species 
is thriving. If the biological range of a 
species is shrinking, the species is not 
thriving.]

6.LS2.6 Ecosystems: Interactions,  
Energy, and Dynamics

Use with  
Chapter 3, Chapter 5

objective: Create and present a report about 
the impact of a human activity on biodiversity 
in an ecosystem

Procedure
Have students work in pairs to select a human 
activity that has a positive or negative effect 
on biodiversity, using their student text or 
teacher-generated list as a guide. Possible 
topics include habitat destruction, poaching, 
pollution, exotic species, captive breeding, 
laws and treaties, and habitat preservation.

Suggest pairs conduct research about their 
topic and further narrow it down. For 
example, pairs that choose exotic species can 
focus on a nonnative species that affects an 
ecosystem in Tennessee, like zebra mussels. 
Pairs that choose habitat preservation can 
focus on a specific preserve or wilderness area.

Stress that students should take careful notes 
as they gather data about their topic.  

The data should include statistics in the form 
of graphs and charts. Students should also 
note the sources of their research. 

Have pairs analyze their research and identify 
patterns. They should then use their findings 
to write a report about how their chosen 
activity affects biodiversity. Encourage students 
to take a stand on the issue, supporting 
their argument with facts drawn from their 
research. Discuss whether they think the 
activity is harmful or helpful, and why.

Support
•   Provide students with a list of topics to 

choose from. Teacher-generated graphic 
organizers would also help focus their 
research.

•   You can assign the research for homework 
to give students more time to develop their 
topics.

•   Have reference materials on hand for 
students to use. If students are using 
online sources, suggest that they stay 
with reputable government (.gov) and 
educational (.edu) Web sites. Web sites 
for reputable wildlife or environmental 
organizations (.org) also may have helpful 
background information on some issues. 
For local environmental issues, students can 
use newspapers or local media websites.

Evaluate
Presentations should include:

•   A written report supported by evidence 
from scientific and informational sources.

•   An oral presentation of the report 
supported by visual aids.

lxxvii

Students who demonstrate understanding can: 
research the ways in which an ecosystem has changed over time in response to changes in physical conditions, 
population balances, human interactions, and natural catastrophes.
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Performance exPectation activity

6.LS4.1 Biological Changes:  
Unity and Diversity

Use with  
Chapter 4, Chapter 5

lxxix

objective: Create a poster describing the 
biodiversity of an ecosystem, the resources 
there that humans use, and how changes 
to the biodiversity would impact ecosystem 
stability and natural resources.

Procedure
Introduce the activity by having a class 
discussion on what biodiversity is. [the variety 
of species found in Earth’s ecosystems] Ask 
students to brainstorm a list of different 
ecosystems, either in Tennessee or from 
around the world. [Possible answers: forest, 
river valley, marine/coastal, lake, pond, island, 
desert, and grassland or prairie.] Encourage 
students to describe what they know about 
each ecosystem, including the species found 
there and representatives of organisms from 
each of the kingdoms. List the information  
on the board.

Assign a different ecosystem to each pair of 
students and tell them to make a poster about 
that ecosystem to display to the class. Ask 
groups to conduct research on the assigned 
ecosystem, focusing on its biodiversity. 
Students should gather information on how 
and why the biodiversity of the ecosystem 
might change. Ask students to give detailed 
causes and effects of changes and how they 
affect the ecosystem. Encourage students to 
take notes as they perform their research and 
organize their notes in a table. The notes will 
be invaluable when they design and make 
their posters.

Have students also research the resources 
in their ecosystem that humans use. These 

may include both biotic (living) and abiotic 
(nonliving) resources. Examples of resources 
include food (edible plants, animals, and 
fungi), minerals (such as salt and iron), 
oxygen, sunlight, fuel (such as wood or oil), 
materials (such as wood for building shelter), 
and clean fresh water.

Provide students with materials to make their 
posters. Possible materials include poster 
board or other large paper, magazines to cut 
pictures from, scissors, glue, tape, computer 
and printer, and markers. Encourage students 
to make their posters visually appealing as 
well as informative.

Remind students that it is important to 
convey all the information in an effective 
manner. All text on their posters should be 
clear and concise. The idea is to convey as 
much information as possible with as few 
words as necessary. Encourage students to 
look at some brochures and posters that are 
professionally produced to see how this is 
done. Suggest that student work on what 
information will be on the poster and how 
it will be presented in the design stage. 
This will simplify the actual creating of the 
poster. Students should look for pictures or 
illustrations that clearly show the information 
they wish to present. 

Finally, ask students to draw conclusions 
about how changes in the biodiversity of 
their ecosystem may affect the availability of 
the resources that humans use. They should 
give specific examples. Have students create a 
poster of all of their findings and conclusions. 

Encourage them to include appropriate 
visuals.

Support

•  Provide students with appropriate sources to 
research their ecosystems and the resources 
humans use there. Students may use the 
Internet or library sources.

•  As an extension, students should discuss 
the roles of the organisms (producers, 
consumers, and decomposers).

•  You may wish to have students create two 
posters:

Before: describing the ecosystem with all of 
its biotic and abiotic factors and whether 
humans use those factors as a resource

After: showing the changes to the 
biodiversity of the ecosystems after it has 
been affected.

evaluate

Posters should include:

•  A description of the biodiversity of the 
assigned ecosystem, including how and 
why the biodiversity of the ecosystem could 
change.

•  A list of the ecosystem’s resources that 
humans use.

•  Evidence-based conclusions about how 
changes to the biodiversity of the ecosystem 
affect the availability of resources that 
humans use.

Students who demonstrate understanding can:
explain how changes in biodiversity would impact ecosystem stability and natural resources.
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Performance exPectation activity

6.LS4.2 Biological Changes:  
Unity and Diversity

Use with  
Chapter 5

lxxx 

objective: Conduct research on a natural 
resource found in Tennessee and develop 
solutions to use this resource while preserving 
the ecosystem and maintaining environmental 
equilibrium.

Procedure
Brainstorm with the class on the types and 
locations of natural resources in the state 
of Tennessee. Natural resources in the state 
include limestone, coal, oil, natural gas, 
zinc, clay, and phosphate rock, and also 
include many crops associated with the 
fertile farmland. Almost half of the land 
area in the state is covered with farmland, 
where the major crops are soybeans and 
cotton.  A thriving beef production industry 
also exists in Tennessee. 

Many sites and projects involved with these 
natural resources are starting to focus on the 
impact that accessing the natural resource has 
on the ecosystem from which the resources are 

being taken. Companies and individuals are 
also looking to maintain the biodiversity of the 
ecosystem while accessing the natural resource 
and maintaining environmental equilibrium. 

Students will select a natural resource, a 
location where this natural resource is found, 
and a company or individual that focuses on 
reducing the environmental impact as the 
resource is obtained. Students will research 
using the Internet or the local or school library 
to investigate what is being done to protect 
the environment and ensure the biodiversity 
of the ecosystem is maintained. 

Support

•  Students may create their poster focusing 
on one key aspect of their research. They 
can use the poster to deliver a public service 
announcement, an industry message, a 
message delivered by an environmental 
organization, a message delivered by a 
government agency, or any other avenue 
they would like to pursue. 

•  Meet with students as research is being 
done to be sure that each student is using 
reputable and reliable resources. 

•  Collect and make available to the student’s 
materials needed to create their posters: 
poster paper, markers, rulers, tape, scissors, 
and glue.

evaluate

Posters should include:

•  a clear description of their intended message

•  a well organized and visually appealing 
layout of material

•  a brief explanation of what is being done to 
maintain biodiversity while natural resources 
are being provided to humans

•  Students will also need to include a brief 
write up of their research, including sources 
and resources used.

Students who demonstrate understanding can:
Design a possible solution for maintaining biodiversity of ecosystems while still providing necessary human 
resources without disrupting environmental equilibrium.
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Students will cite specific 
evidence from their data table 
and graph in their paper to 
support their analyses of their 
data. Their reports will integrate 
quantitative information in the 
text with the same information 
presented visually in their data 
table and graph.

In their reports, students should analyze their 
data for a cause-and-effect relationship: Less 
water means less growth, and more water 
means more growth. (This causal relationship 
holds only up to a certain point, because 
overwatering will kill marigold plants—which is 
a different causal relationship.) 

Students should also consider error analysis. 
In their reports, have them discuss sources 

of variability, such as slight differences in the 
depth that seeds are planted, accuracy of the 
measurement of volume of water, and accuracy 
of the measurement of the height of the 
seedlings. Additionally, students should develop 
an understanding of statistical variability by 
determining the range of the heights of the 
seedlings after three weeks and including this 
information in their report.

6.ESS3.3 Earth and Human Activity Use with  
Chapter 10

lxxxix

objective: Perform and analyze an 
experiment that tests the effects of water 
availability on marigold seeds to assess the 
impact of water use by humans on the 
biosphere.

Procedure
Have students plant marigold seeds (or 
another seed that germinates and grows 
quickly, such as lima beans). Students should 
plant three different batches of seeds. All 
three batches should be planted at the same 
depth in the same type and amount of soil, 
receive the same amount of sunlight, and 
have the same amount of room to grow. 
Seeds should be spaced evenly. 

Direct students to give 5 mL of water once 
a week to Batch A, 10 mL of water once a 
week to Batch B, and 15 mL of water once 
a week to Batch C. (Adjust the amounts of 
water if students use different types of seeds. 
Check seed packets or gardening guides for 
information.) Students should water the seeds 
for three weeks. Have them observe the three 
batches of seeds each day and record their 
observations in a data table. Observations 
should include how many days it took the 
seeds to germinate, the heights of the plants, 

whether flowers develop, and the overall 
health of the plants.

At the end of three weeks, students should 
analyze their data table and write a brief report 
explaining their results. Tell students to include 
information on the cause-and-effect relationship 
between resource availability (amount of 
water) and the germination and growth of the 
marigold plants. Remind them to report on the 
growth and health of individual plants in each 
batch, as well as the growth and health of each 
batch (population) as a whole. Invite students to 
present their results to the class.

Have students assess the impact that human 
water consumption has on the biosphere. Have 
students discuss how human use of water and 
similar resources can lead to endangerment or 
extinction of species in the ecosystem.

Support
•   Students may work in pairs or small groups.

•   Provide materials for students or ask 
students to bring in packets of marigold 
seeds and potting soil. Provide identical 
growing containers so each batch has the 
same amount of space to grow. (Plastic milk 
jugs with the tops cut off work well.)

•   Remind students that they should have the 
same number of seeds in each of the three 
batches.

Evaluate
Data tables should include:

•   The number of days it took the seeds to 
germinate.

•   The heights of the plants at the end of the 
study.

•   The presence or absence of flowers.

Reports should include:

•   The experimental procedure and 
observations on the overall health of the 
plants.

•   The data table and a graph comparing 
average growth of each batch of seedlings 
over time.

•   Conclusions about the effect of resource 
availability on the plants as individuals and 
as populations.

•   Conclusions about the impact of human 
consumption of resources on organisms in 
an ecosystem.

Students who demonstrate understanding can: 
Assess the impacts of human activities on the biosphere including conservation, habitat management, species 
endangerment, and extinction.

SCI17_TE06_IA_CH05_FM_3.indd   89 12/03/17   4:08 am

Property of PEARSON 
Not Available For Sale/Sample Only 



ELA/Literacy

PErformAncE ExPEctAtion Activity

mathematics

Remind students to distinguish 
facts from speculation and assess 
the soundness of reasoning and 
claims when examining their 
reports as well as the reports of 
other groups. Students should 
trace and evaluate arguments and 
specific claims, looking for sound 
reasoning and relevant evidence.

Have students retest their filtration systems, 
measuring the flow rate at which water is 
filtered through the system. Explain that flow 
rate is the volume of water that passes through 
the system in a given amount of time. Students 
will need cups to capture the filtered water, 
graduated cylinders to measure the amount, 
and stopwatches or a clock to measure the time. 
Each group should measure the amount of water 
that filters through the system in one minute. 

Afterwards, compare results and discuss how 
flow rate might affect students’ evaluation of 
a water filtration system. Which design would 
they rate highest—one with a fast, medium, or 
slow flow rate? Why? [Sample answer: I would 
rate a design with a medium flow rate highest 
because pollutants might not be properly 
filtered through a system that had a fast flow 
rate, and a system that had a slow flow rate 
would not be very efficient to use.]

xc

6.ETS1.1 Engineering Design
Use with  

Chapter 5, 
Skills Handbook

objective: Design and evaluate a water-
filtration system.

Procedure
Remind students that all living things need 
clean water to survive. Polluted water is one 
factor that can affect biodiversity in an area. 
Challenge students to design a system to 
clean polluted water.

Have students work in small groups. Groups 
should research water-filtration systems used 
to clean water that contains pollutants such 
as oil, excess sediments, and litter. Students 
should take notes about the structure of these 
systems and the types of materials commonly 
used to filter different pollutants.

Next, place materials for the activity in a 
central location. Materials for filtration systems 
can include cotton balls, coffee filters, paper 
towels, cheesecloth, activated charcoal, gravel, 
and sand. Prop a sign before each pile of 
materials; write a sample price on each sign, 
such as 10¢/cotton ball or 50¢/cup of sand. 

Show them a sample of the polluted water 
they will be cleaning. Then, have the class 
jointly develop criteria for evaluating their 
water filtration systems. Possible criteria 
include clarity of water, cost of system, and 
number of materials used.  

Give each group identical containers of 
polluted water. Groups should then design 
and build their water filtration systems. 
Groups should then: 1) test the system; 
2) observe how it works; 3) brainstorm 
improvements; 4) modify the system; 5) retest 
the system.

Have groups write a report of their results, 
including a diagram of their design, why they 
chose it, how well it worked, the cost, and 
the number of materials used.

Tell groups to exchange reports and samples 
of cleaned water. Groups should evaluate 
one another’s designs, using criteria, 
reports, and water samples. Caution 
students to never taste the water even if it 
looks clean.

Support
•   Students will work in groups to research 

and design their system, but will develop 
criteria for evaluating the systems as a class.

•   The polluted water can contain materials 
such as cooking oil, soil, dust, leaf debris, 
grass, salt, scraps of paper, and hair or fur. 
Crush or cut up the solid materials into 
tiny pieces. Try to add the same mixture 
and quantity of materials to each group’s 
container of water.

•   Cover work surfaces with newspaper to 
minimize messes.

Evaluate
Students should: 

•   Design a water filtration system that cleans 
a sample of polluted water.

•   Write a report that describes the design of 
the system and explains why it was chosen.

•   Participate in developing and using criteria 
to evaluate designs.

Students who demonstrate understanding can: 
Evaluate design constraints on solutions for maintaining ecosystems and biodiversity.
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