




"&'0*�3+��327*276

��!!����#���! �������������������������������������������������������������������������������������������������������� 	

���'+�)�� 																																																																																																																																																																 �

Lesson 1.1 ........................................................................................................................................................................5

Lesson 1.2......................................................................................................................................................................19

Lesson 1.3......................................................................................................................................................................37

Lesson 1.4..................................................................................................................................................................... 49

Lesson 1.5..................................................................................................................................................................... 65

Lesson 1.6......................................................................................................................................................................81

���'+�)�
																																																																																																																																																												 ���

Lesson 2.1....................................................................................................................................................................105

Lesson 2.2 ................................................................................................................................................................... 121

Lesson 2.3 ...................................................................................................................................................................135

Lesson 2.4 ...................................................................................................................................................................149

Lesson 2.5 ...................................................................................................................................................................163

���'+�)��																																																																																																																																																												���

Lesson 3.1.................................................................................................................................................................... 187

Lesson 3.2 ...................................................................................................................................................................201

Lesson 3.3 ...................................................................................................................................................................215

Lesson 3.4 .................................................................................................................................................................. 229

���'+�)�� 																																																																																																																																																										
��

Lesson 4.1................................................................................................................................................................... 253

Lesson 4.2 .................................................................................................................................................................. 267

Lesson 4.3 ...................................................................................................................................................................281

Lesson 4.4 .................................................................................................................................................................. 297







�81@D5B�(E5CD9?>

Why didn’t the plants and animals in the biodome have enough energy storage molecules?

 >F5CD971D9?>�(E5CD9?>C

• Where do the energy storage molecules in an ecosystem come from? (1.2, 1.3, 1.4)

• What factors affect how many energy storage molecules producers are able to make? (1.5, 1.6)

"5I��?>35@DC

• Carbon is part of carbon dioxide, which is abiotic matter. Carbon is also part of energy storage molecules, which
are biotic matter. (1.4, 1.5) ?

• During the process of photosynthesis, producers make energy storage molecules, using carbon from carbon
dioxide and energy from sunlight. This moves carbon from abiotic to biotic matter. (1.4) ?

• If one part of a system changes, this affects the rest of the system. (1.5) ?

• When there is more carbon (in the form of carbon dioxide) in abiotic matter, more carbon is available to producers
for making energy storage molecules. (1.6) ?

• When there is less carbon (in the form of carbon dioxide) in abiotic matter, less carbon is available to producers for
making energy storage molecules. (1.6)

• When there is more sunlight, producers can ?make more energy storage molecules from the carbon in carbon
dioxide. (1.6) ?

• When there is less sunlight, producers cannot make as many energy storage molecules from the carbon in carbon
dioxide. (1.6)

�81@D5B��
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Lesson 1.6: Examining Data from the Biodome
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ACTIVITY

�

$E<D9@<5��8?935�(E5CD9?>C (25 min)
These multiple-choice questions provide an auto-scored measure of

students’ placements on the Progress Build.
�#�**



.B9DD5>�)5C@?>C5�(E5CD9?>��� (10 min)
This written-response question provides additional information about

students’ placements on the Progress Build including both unit-specific

science concepts and crosscutting concepts. This item can be scored by

referencing the provided rubrics in the Matter and Energy in Ecosystems
Pre-Unit Assessment Answer Key and Scoring Guide (in Digital Resources).

�#�**

�
.B9DD5>�)5C@?>C5�(E5CD9?>��
 (10 min)
This written-response question provides additional information about

students’ placements on the Progress Build including both unit-specific

science concepts and crosscutting concepts. This item can be scored by

referencing the provided rubrics in the Matter and Energy in Ecosystems
Pre-Unit Assessment Answer Key and Scoring Guide (in Digital Resources).

�#�**
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https://assets-prdd.learning.amplify.com/damAssets/17e082a3-a66f-47df-8cc8-6e609ca489e8/3ee22c4a-9656-4820-9bca-a85044708f8b/MEE_Pre_Unit_Assessment_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/17e082a3-a66f-47df-8cc8-6e609ca489e8/3ee22c4a-9656-4820-9bca-a85044708f8b/MEE_Pre_Unit_Assessment_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/42d2cedf-c3cb-42d4-8937-005694eef1a5/9dcc9111-a410-43de-a76f-a851c6ced2cd/MEE_Pre_Unit_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/42d2cedf-c3cb-42d4-8937-005694eef1a5/9dcc9111-a410-43de-a76f-a851c6ced2cd/MEE_Pre_Unit_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/42d2cedf-c3cb-42d4-8937-005694eef1a5/9dcc9111-a410-43de-a76f-a851c6ced2cd/MEE_Pre_Unit_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/f19a3b72-75b6-40d1-9c13-eb834ac8fdfb/0674d1d8-ec18-4075-95ce-86fd4199b42c/Resource_Questioning_Strategies_For_Grades_6-8.pdf
https://assets-prdd.learning.amplify.com/damAssets/f19a3b72-75b6-40d1-9c13-eb834ac8fdfb/0674d1d8-ec18-4075-95ce-86fd4199b42c/Resource_Questioning_Strategies_For_Grades_6-8.pdf


Students complete 18 multiple-choice questions to show their current
understanding of the content before beginning this unit.

Instructional Guide
�	�*DE45>DC�3?=@<5D5�=E<D9@<5�38?935�AE5CD9?>C	 Circulate and assist students with clarifying instructions, as needed.

Teacher Support
�CC5CC=5>D

'5417?7931<��?1<C���CC5CC9>7��?=@<5H� 451C
The Pre-Unit, Critical Juncture, and End-of-Unit assessments are different from traditional multiple-choice tests. Rather
than testing recall of isolated facts, the questions are designed to assess the deep, explanatory understanding called for
in NGSS and the Progress Build. Students are required to figure out and explain or make predictions about phenomena
and as a result, students should expect to spend more time with each question as they think through the scenarios and
work out their answers.

)1D9?>1<5

'5417?7931<��?1<C��.8I�,C5�1�'B5�,>9D��CC5CC=5>D�
Having students complete an assessment before the unit begins and then again at the end of the unit provides a
baseline from which to measure growth of understanding over the course of the unit. Further, it offers the opportunity
to understand students’ early ideas and initial understanding of the unit’s core content, something that can help you
adjust instruction to meet the needs of students in your class. In addition, you can also use students’ final written
arguments from the previous unit as a pre-assessment of their facility with the Science Practice of Engaging in
Argument with Evidence.

1
�#�**

$E<D9@<5��8?935�(E5CD9?>C
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Possible Responses

�	�+85�CE>�81C�255>�E@�6?B�C5F5B1<�8?EBC��1>4�9D�81C�255>�C89>9>7�?>�D85C5�DB55C	�.81D�31>�D85�DB55C�4?�2531EC5
D85I�1B5�9>�CE><978D��.81D�4?5C�D89C�=51>�6?B�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�DB55C�

+85�DB55C�31>�	�	�	

c. D1;5�9> carbon from the air. The carbon is used to make energy storage molecules.


	�+85C5�7?1DC�1B5�51D9>7�7B1CC�?>�1�CE>>I�41I	�.81D�9C�81@@5>9>7�D?�D85�31B2?>�9>�D85�19B�1B?E>4�D85�<9F9>7�D89>7C
?>�D85�=?E>D19>�� C�31B2?>�=?F9>7�9>D?�D85�19B��=?F9>7�?ED�?6�D85�19B��?B�2?D8�

b. Carbon is moving into the air 1>4 out of the air at the same time.

�	�.9<<�81C�1>�1AE1B9E=�G9D8�G1D5B��@<1>DC��1>4�SC8�D81D�51D�D85�@<1>DC	� D�9C�C51<54�C?�>?�=1D5B91<�31>�75D�9>�?B�?ED�
1>4�81C�7<1CC�C945C�D81D�1<<?G�CE><978D�D?�3?=5�9>	�+85�1AE1B9E=�31>�1<C?�25�3?F5B54�D?�@B5F5>D�<978D�6B?=
5>D5B9>7	

+85�1=?E>D�?6�31B2?>�9>�D85�1AE1B9E=�C�G1D5B�CD1BD54�?ED�8978	�%?G��D85�1=?E>D�?6�31B2?>�9>�D85�G1D5B�9C
453B51C9>7	� C�D85�1AE1B9E=�>?G�9>�CE><978D�?B�9C�9D�3?F5B54��.81D�9C�81@@5>9>7�D?�D85�>E=25B�?6�5>5B7I�CD?B175
=?<53E<5C�9>�D85�@<1>DC�1>4�SC8�1C�1�B5CE<D�

a. The aquarium is now in sunlight, and there are =?B5 energy storage molecules in the plants and fish.

�	�*395>D9CDC�1B5�CDE4I9>7�@8?D?CI>D85C9C�9>�1�6?B5CD�53?CICD5=�D81D�81C�@<1>DC��1>9=1<C��1>4�453?=@?C5BC��G8938
3?>CE=5�4514�D89>7C�	�.8938�7B?E@�?B�7B?E@C�?6�?B71>9C=C�9>�D85�6?B5CD�31BBI�?ED�@8?D?CI>D85C9C�

d. plants

�	���85B4�?6�455B�<9F5C�9>�1�6?B5CD�G85B5�D85I�51D�D85�<51F5C�?6�DB55C	�+85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>
D85�DB55C�1>4�9>�D85�455B�81C�9>3B51C54	�.81D�81C�81@@5>54�D?�D85�1=?E>D�?6�31B2?>�9>�D85�DB55C�1>4�9>�D85�455B�

+85�1=?E>D�?6�31B2?>�9>�D85�DB55C�1>4�9>�D85�455B�	�	�	

a. has increased.

�	�+89C�C51�7B1CC�81C�814�D85�CE>�C89>9>7�?>�9D�6?B�=?CD�?6�D85�41I	�.81D�31>�D85�C51�7B1CC�4?�2531EC5�9D�9C�9>
CE><978D��.81D�4?5C�D89C�=51>�6?B�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�C51�7B1CC�
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'?CC92<5�CDE45>D�B5C@?>C5� Since there is no light in the space station, the plants are not doing photosynthesis, so they
are not making energy storage molecules. However, the organisms are using up energy storage molecules when they do
cellular respiration, and that gives off carbon dioxide to the air, which is why it is increasing. This means that the
number of energy storage molecules in the plants and animals is decreasing because they are only using them up.

#5F5<��� Student demonstrates an understanding of Levels 1 and 2 and explains that increasing carbon dioxide
necessitates a decrease in energy storage molecules, because there is a fixed amount of carbon in the space station.

'?CC92<5�CDE45>D�B5C@?>C5� Since there is no light in the space station, the plants are not doing photosynthesis, so they
are not making energy storage molecules. However, the organisms are using up energy storage molecules when they do
cellular respiration, and that gives off carbon dioxide to the air, which is why it is increasing. Because carbon cannot be
produced or used up, and since carbon dioxide in the air increased, that means the number of energy storage
molecules in the plants and animals is decreasing.

#5CC?>��	�
�3D9F9DI�


$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

14



Students complete the second written-response question on the Pre-Unit
Assessment.

Instructional Guide
�	�*DE45>DC�3?=@<5D5�D85�C53?>4�GB9DD5>�B5C@?>C5�AE5CD9?>	 Circulate and assist students with clarifying
instructions, as needed.

Possible Responses

� 


3
�#�**

.B9DD5>�)5C@?>C5
(E5CD9?>��


%5.77*2� *64326*��8*67.32���
10
$ %

��C395>D9CD�9C�CDE4I9>7�1>�1AE1B9E=�53?CICD5=�D81D�3?>D19>C�G1D5B��@<1>DC��1>4�SC8�D81D�51D�D8?C5�@<1>DC	�+85
1AE1B9E=�81C�7<1CC�G1<<C�C?�<978D�31>�75D�9>��2ED�9D�9C�C51<54�C?�>?�=1D5B91<�31>�=?F5�9>D?�?B�?ED�?6�D85�D1>;	�.85>
D85�C395>D9CD�DEB>54�D85�1AE1B9E=�C�<978D�?>��31B2?>�9>�D85�G1D5B�CD1BD54�453B51C9>7	��?G�9C�31B2?>�=?F9>7�1>4
G81D�9C�81@@5>9>7�D?�D85�1=?E>D�?6�31B2?>�9>�D85�<9F9>7�D89>7C�9>C945�D85�1AE1B9E=���H@<19>�I?EB�D89>;9>7�1C
3?=@<5D5<I�1C�@?CC92<5	

#5F5<��� Student indicates carbon is moving into living things and biotic carbon is increasing as plants perform
photosynthesis.

'?CC92<5�CDE45>D�B5C@?>C5� Since the aquarium is exposed to light, the plants are performing photosynthesis. This
means carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. Because of this, carbon in living things is increasing.

#5F5<�
� Student indicates an understanding of carbon movement from Level 1 and indicates that there is also carbon
moving out of living things as organisms give off carbon dioxide produced through cellular respiration.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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'?CC92<5�CDE45>D�B5C@?>C5� Since the aquarium is exposed to light, the plants are performing photosynthesis. This
means carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. I also know that some carbon is moving out of living things into
the air, because the organisms are giving off carbon dioxide as they use up energy storage molecules through cellular
respiration. Because carbon is moving into and out of living things, I am not sure how the amount of carbon in living
things is changing.

#5F5<��� Student indicates an understanding of Levels 1 and 2 and indicates that the amount of carbon in living things
must be increasing because there is a fixed amount of carbon in the aquarium.

'?CC92<5�CDE45>D�B5C@?>C5� Since the aquarium is exposed to light, the plants are performing photosynthesis. This
means carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. Because of this, carbon in living things is increasing. I also know
that some carbon is moving out of living things into the air, because the organisms are giving off carbon dioxide as they
use up energy storage molecules through cellular respiration. Since the amount of carbon in the air is decreasing, the
amount of carbon in living things is increasing. This is because it is a closed ecosystem and there is a set amount of
carbon—it can’t be produced or used up.

#5CC?>��	�
�3D9F9DI��
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�1&,*��5*).76
Shutterstock--JoenStock/Getty Images-- groveb/Getty Images-- Sean Bagshaw/Science Source-- Bryan and Cherry Alexander/
Science Source-- William Sherman/Getty Images-- Stephen Muskie/Getty Images-- FrankvandenBergh/Getty Images (Matter
and Energy in Ecosystems Pre-Unit Assessment copymaster).
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Investigating a Biodome
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ACTIVITY

+

 >DB?4E39>7��9?C@85B5�

A video introduces students to Biosphere 2, an actual biodome experiment

and realistic backdrop for the mission that students will undertake in this

unit.

+�����)

�
.1B=�,@ (5 min)
Students respond to the video about Biosphere 2, providing an opportunity

for students to take an interest in this unit’s content.
.�)$�,'

+
 >DB?4E39>7�D85��9?4?=5 (5 min)
Students are introduced to their role as student ecologists who are

determining why the organisms in the biodome no longer had the resources

they needed to release energy.

+�����)



�H1=9>9>7�D85��9?4?=5��9<5C (20 min)
Students read a chapter of their choice from the Biodome Files in order to

help them brainstorm some initial ideas about why the organisms in the

biodome did not have enough energy storage molecules.

)��� %�

�
 >DB?4E39>7�D85�*9=E<1D9?> (15 min)
An introduction to the Matter and Energy in Ecosystems Simulation allows

students to become familiar with the tool they will be using to collect

evidence throughout the unit.

* $

#5CC?>��	
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����"��� �!�# ��!

Video: Living in a Biosphere

Biodome File 1: News Stories

Printable article set: Biodome Files

Active Reading Guidelines

Matter and Energy in Ecosystems
Investigation Notebook, pages 5–8

Completed Scientific
Argumentation Wall Diagram

Printable Matter and Energy in
Ecosystems Glossary

Printable Matter and Energy in
Ecosystems Multi-Language
Glossary

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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https://video-prdd.learning.amplify.com/damAssets/ef445895-3dcc-4c3b-9f56-6f6635a5a8d3/f4def3ee-3c01-497b-8a53-de3824b8e729/MSSCI_MEE_ME_01.m3u8
https://assets-prdd.learning.amplify.com/damAssets/c812e55e-4acc-47d4-8515-00f9c46ed1f1/a275762e-8a0e-4d90-bd7d-4746e8db3b00/Printable_Article_Set_Biodome_Files.pdf
https://assets-prdd.learning.amplify.com/damAssets/9bb7a96a-e399-4d22-a99f-c72187fb1546/442c3e98-e1c1-4938-9e34-4f53cd3de885/SCI_LS_MB_CU_165.jpg
https://assets-prdd.learning.amplify.com/damAssets/c49077e4-9d0c-4601-aa77-f1d1f7cfd348/bbca9f7f-6fe7-4f4c-b429-8be268724674/MEE_Investigation_Notebook_Pages_5%E2%80%938_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/c49077e4-9d0c-4601-aa77-f1d1f7cfd348/bbca9f7f-6fe7-4f4c-b429-8be268724674/MEE_Investigation_Notebook_Pages_5%E2%80%938_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/b7a556f1-5e07-40bd-a37a-e598a070bda4/01cb7e66-8b46-43f2-b5f9-10ebcedf8723/MSSCI_MEE_CA_1807.pdf
https://assets-prdd.learning.amplify.com/damAssets/b7a556f1-5e07-40bd-a37a-e598a070bda4/01cb7e66-8b46-43f2-b5f9-10ebcedf8723/MSSCI_MEE_CA_1807.pdf
https://assets-prdd.learning.amplify.com/damAssets/baf85f6b-d335-4516-9cbe-6d5bc4bd9519/8d4465de-ffd9-4d3d-abf9-247820465f6b/MEE_Printable_Glossary_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/baf85f6b-d335-4516-9cbe-6d5bc4bd9519/8d4465de-ffd9-4d3d-abf9-247820465f6b/MEE_Printable_Glossary_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/bae0f88c-50a3-4c25-a071-71c71598e414/3e82cee0-3341-4ece-abb4-a4c6ec84a72b/MEE_Printable_Multi_Language_Glossary.pdf
https://assets-prdd.learning.amplify.com/damAssets/bae0f88c-50a3-4c25-a071-71c71598e414/3e82cee0-3341-4ece-abb4-a4c6ec84a72b/MEE_Printable_Multi_Language_Glossary.pdf
https://assets-prdd.learning.amplify.com/damAssets/bae0f88c-50a3-4c25-a071-71c71598e414/3e82cee0-3341-4ece-abb4-a4c6ec84a72b/MEE_Printable_Multi_Language_Glossary.pdf


The teacher plays the video, Living in a Biosphere, which students respond to during the Warm-
Up.

Instructional Guide
�	�'B?:53D�1>4�@<1I #9F9>7�9>�1��9?C@85B5	 Collapse the instructional guide and project the video, using the play button
at the bottom of the screen. Let students know that this video introduces the problem they will be trying to solve in this
new unit.

+�����)

 >DB?4E39>7��9?C@85B5�


� + 
 �

�2753)8(.2,��.364-*5*��

#5CC?>��	

+51385B��3D9F9DI
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Students respond to a video about a biosphere, a closed and self-sustaining
ecosystem, similar to the one featured in this unit.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 6 in their Investigation Notebooks. Allow a few minutes for students to individually respond
to the Warm-Up.

Teacher Support
)1D9?>1<5

'5417?7931<��?1<C��.1B=�,@C
If needed, remind students about the Warm-Up routine. The Warm-Up at the beginning of each lesson is meant to be a
sponge activity that engages students in ideas from the unit. This daily routine not only provides low-stakes
opportunities for students to reflect on and write about science concepts in order to prepare for the lesson, it also
provides a structure for the beginning of each class to make transitioning into class easier for students and for you.
Explain that at the beginning of every lesson, there will be a prompt (a question or an activity) for students to
independently complete that will help them begin to think about science ideas they will learn. Students should
understand that this is a quick, yet focused, activity that you expect them to complete independently.

Possible Responses

+

1
.�)$�,'

.1B=�,@

+ 
 �

%&51�#4
5
$ %

Answers will vary.
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�	�'B?:53D�D85�C<945C8?G�12?ED�D85�29?4?=5�=9CC9?>�1>4�B514��?B�81F5�1�CDE45>D�B514��D85�D5HD�?>�5138�@B?:53D9?>
1<?E4	

 >DB?4E39>7�D85��9?4?=5	

+85�'B?2<5=	
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�	�)5=9>4�CDE45>DC�D?�<??;�1D�D85�7<?CC1BI�96�D85I�>554�=?B5�CE@@?BD	 Based on your selection, go over the
glossaries (digital and/or paper) that you want students to use and explain any expectations you have about
maintaining or using these glossaries.

Teacher Support
�13;7B?E>4

*395>35�%?D5��+85��9?4?=5��?>D5HD
The fictional biodome in this unit is based on Biosphere 2, a closed ecosystem that was constructed in Arizona in 1991
by a group who wanted to create a self-sustaining ecosystem. It is now a research facility run by the University of
Arizona. The organisms featured in this unit are similar to the organisms that were placed in Biosphere 2 with some
small modifications. Slightly fictionalizing some details allow us to focus on the key science concepts that will best help
students meet the NGSS standards. Refer to the Reference: Science Background document for more information about
the Biosphere 2 project.

)1D9?>1<5

'5417?7931<��?1<��+85��1B2?>��I3<5
We have chosen to focus on a closed ecosystem to better illustrate the processes by which carbon moves in and around
ecosystems. With no carbon entering or leaving the ecosystem, it is much easier for students to track its movement so
they can make inferences about how the amount of carbon in abiotic and biotic matter of an ecosystem affects
ecosystem processes. In the Science Seminar, the culminating activity of the unit, students will consider the scenario of
Earth’s atmosphere. Students will use evidence to explain why deforestation leads to an increase in carbon dioxide in
the air.

�13;7B?E>4

*395>35�%?D5���2?ED��>5B7I�*D?B175�$?<53E<5C
If you taught the Amplify Science unit, Populations and Resources, your students have been introduced to the idea of
energy storage molecules. This term refers to the molecules that store energy: glucose, glycogen, fats, and starches.
These molecules can be broken into glucose or other molecules that react with oxygen to release energy during the
process of cellular respiration. If your students have not been introduced to this term already, or need a refresher, you
may want to spend time reviewing the idea that living things use these molecules, along with oxygen, to release energy.
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Possible Responses

�81@D5B���(E5CD9?>� .8I�494>ND�D85�@<1>DC�1>4�1>9=1<C�9>�D85�29?4?=5�81F5�5>?E78�5>5B7I�CD?B175�=?<53E<5C�
Answers will vary. Students are not expected to have accurate ideas at this point—the purpose of this prompt is to give
students a chance to express their initial ideas.
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Students use the Sim to make observations about where the energy storage
molecules in an ecosystem come from.

Instructional Guide
�	�*5D�@EB@?C5�6?B�>5HD�13D9F9DI	 Point out the Investigation Question on the board. Connect this investigation to the
Chapter Question and to the Sim activity.


	� >DB?4E35�1>4�@B?:53D�D85 $1DD5B�1>4��>5B7I�9>��3?CICD5=C *9=	 Explain to students that they will be using this
tool throughout the unit. It is a model of an ecosystem, and it is similar to the models that professional ecologists use to
study ecosystems.

�	�*5D�5H@53D1D9?>C�6?B�@1BD>5B�G?B;	 Explain that students will work in pairs while they explore the Sim. If students
have individual devices, students will each explore with their own devices, but partners should share interesting
observations and show each other what they notice. If students are using the Investigation Notebook, have them turn to
page 8 and point out the instructions for exploring the Sim.

�	��9F5�@19BC�C5F5B1<�=9>ED5C�?6�6B55�5H@<?B1D9?>�D9=5	 Circulate as students explore, encouraging students to discuss
what they are observing with their partners. Listen for student questions or alternate conceptions as they relate to the
basic components of the Sim.

�	��1F5�1�65G�F?<E>D55BC�C81B5�D859B�?2C5BF1D9?>C	 Make sure these key features of the Sim are highlighted for the
class:

+ � + 


3
* $

 >DB?4E39>7�D85�*9=E<1D9?>

�2753)8(.2,�7-*�!.180&7.32
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$ %

Throughout this chapter, we’ll be trying to figure out why the plants and animals in the biodome weren’t getting
enough energy storage molecules. However, in order to figure that out, we need to start with a simpler question:
Where do the energy storage molecules in an ecosystem come from? This will be our first investigation, and
completing it will bring us one step closer to solving the mystery of the failed biodome. Today, we will begin our
investigation by exploring a Simulation that will help us learn about energy storage molecules and ecosystems.

• �9R5B5>D�DI@5C�?6�=?<53E<5C�1>4�1D?=C� The Sim includes energy storage molecules, carbon, carbon dioxide,
water, and oxygen. Oxygen and water are only visible in cell view.

#5CC?>��	

�3D9F9DI��
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ACTIVITY

�

.1B=�,@ (5 min)
Students are primed to learn about photosynthesis by considering the role

that plants play in an ecosystem.
.�)$�,'



�3D9F5�)5149>7��*E><978D�1>4�#965 (25 min)
Students learn about photosynthesis through Active Reading. The teacher

uses this opportunity as an On-the-Fly Assessment of students’ ability to

engage with scientific texts and summarize main ideas.

)��� %�

�
�9C3ECC9>7��>>?D1D9?>C (15 min)
Students discuss their thinking about the reading in order to share

important insights and surface alternative conceptions. Students’

annotations provide an opportunity for an On-the-Fly Assessment of

students’ annotation skills, reading comprehension, and content

understanding.

*+,��%+�+&�
*+,��%+

� *�,** &%

�
�?=5G?B; (8 min)
Students read “What Is Carbon?” as preparation for the next lesson in which

they will think further about how the carbon in an ecosystem moves from

abiotic matter to biotic matter.

�&$�.&)"

#5CC?>��	�
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https://assets-prdd.learning.amplify.com/damAssets/a638dee2-910a-4e90-a342-882916c52708/40f80f59-26f2-46ad-8e90-4004c58326b3/Printable_Article_Sunlight_and_Life.pdf
https://assets-prdd.learning.amplify.com/damAssets/a638dee2-910a-4e90-a342-882916c52708/40f80f59-26f2-46ad-8e90-4004c58326b3/Printable_Article_Sunlight_and_Life.pdf
https://assets-prdd.learning.amplify.com/damAssets/37921bc2-3eb1-426a-867b-61fe76539d93/f8ab3955-7268-4bab-94d0-0c1d27ba7ab1/Printable_Article_What_Is_Carbon.pdf
https://assets-prdd.learning.amplify.com/damAssets/9bb7a96a-e399-4d22-a99f-c72187fb1546/442c3e98-e1c1-4938-9e34-4f53cd3de885/SCI_LS_MB_CU_165.jpg
https://assets-prdd.learning.amplify.com/damAssets/ee5035de-81da-4428-82c6-8de498815336/ae5a7190-0508-4b9f-970a-2d43232197c0/SCI_LS_MB_CU_166.jpg
https://assets-prdd.learning.amplify.com/damAssets/e60c84fa-6abd-4206-adcf-faec6af34682/e08163a1-e4eb-43cf-a24b-b6ce97c31c59/SCI_Annotation_Tracker.pdf
https://assets-prdd.learning.amplify.com/damAssets/005ef5db-30ac-49d4-9853-51171810f937/70580062-e086-4227-b284-d4dbe6c7f022/SCI_Annotation_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/c44bd47b-eb6c-4feb-b391-e604baaa02bf/938989e4-fde1-4c88-be4d-9302e5cd2104/SCI_Example_Annotation_Trackers_and_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/c44bd47b-eb6c-4feb-b391-e604baaa02bf/938989e4-fde1-4c88-be4d-9302e5cd2104/SCI_Example_Annotation_Trackers_and_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/ece532b1-d080-4e4d-8bff-63ae38add2cb/e88d4c04-612d-42f6-bd6c-72db4b15684d/MEE_Investigation_Notebook_Pages_9%E2%80%9312_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/ece532b1-d080-4e4d-8bff-63ae38add2cb/e88d4c04-612d-42f6-bd6c-72db4b15684d/MEE_Investigation_Notebook_Pages_9%E2%80%9312_NA18.pdf
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Embedded Formative Assessment

Teacher Support
 >CDBE3D9?>1<�*E775CD9?>

*395>35�)5149>7��)5F95G9>7��3D9F5�)5149>7�'B?35CC5C
In this unit, we assume that your students have already been introduced to the Active Reading approach. If necessary,
review the components of Active Reading for your students, reminding them that the goal for reading in your class is to
read actively and thoughtfully. Remind students that Active Reading is similar to having a conversation with the text.

&>�D85��<I��CC5CC=5>D����*E==1B9J9>7�$19>� 451C�6B?=�+5HD

#??;�6?B� This reading lesson is an opportunity to check on students’ ability to summarize main ideas, as modeled at
the beginning of the lesson. As with all reading lessons, students should be encouraged to annotate in the unique ways
that are helpful to their own learning and personal style. Look for students to be actively engaged in the reading and
annotation process. They may be making a wide range of annotations that reflect their varying levels of science
understanding, and that is okay. Have the following questions in mind as you check student annotations:

%?G�G81D� This reading experience is intended to be a space for students to have a personal conversation with the
text, but some students may need support with identifying and summarizing main ideas. Consider periodically reading
an exemplary annotation aloud. Provide positive, encouraging feedback about why this particular annotation is a good
example of Active Reading. You can also offer general prompts to support deeper engagement:

To support students as they identify and summarize main ideas, you may want to prompt them with questions such as,
“Which parts of this paragraph seem the most important to you?” or "How can you explain that main idea in one short
phrase or sentence?”

• Are students attempting to summarize some paragraphs?

• Do these summaries capture the main ideas or do they include peripheral ideas?

• If students have already been taught how to summarize, are they using simple phrases and their own words
when summarizing?

• "What questions do you have about this [illustration, paragraph, photograph]?"

• "Were there any words or phrases that were confusing to you?"

• "Was there something in this text that caused you to wonder or have a question? If so, what?"

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

#5CC?>��	�
�3D9F9DI�


43





Students share annotations with their peers and revisit the summarizing
strategy, after which they are introduced to two vocabulary words.

Instructional Guide
�	�'B?:53D�1>>?D1D9?>�49C3ECC9?>�9>CDBE3D9?>C	 Collapse the instructional guide and project the student screen, or have
students turn to page 11 in their Investigation Notebooks. Prompt students to choose one or two annotations they’d like
to share with a partner. Explain that students could share summaries, but they probably wouldn't spark much student-
to-student discussion; choosing a question or connection is better.


	�*DE45>DC�49C3ECC�1>>?D1D9?>C	 Have partners share and discuss. After a few minutes, ask students to choose an
annotation they would like to share or get help with from the rest of the class. Circulate and listen for annotations that
would be nice to discuss as a class.

�	��?<4�1�3<1CC�49C3ECC9?>�12?ED�C5F5B1<�CDE45>D�1>>?D1D9?>C	 Try to have students share questions or ideas that are
helpful for supporting deeper content learning or surfacing alternative conceptions about the content.

�	��?3EC�?>�D85�CDB1D57I�?6�CE==1B9J9>7	 If you noticed a particular student summary that you would like to
acknowledge, use this opportunity to share that student’s work. Ask her to explain how she created the summary and
what kinds of thoughts went into making it. If you didn’t choose one in advance, ask for student volunteers to share
what they did, and follow the same procedure.

�	�)5T53D�?>�D85�ED9<9DI�?6�CE==1B9J9>7�G89<5�B5149>7	 Ask students whether or not they thought this was a useful
strategy and how or why it was (or was not) useful. Acknowledge that summarizing can slow you down and interfere
with the flow of reading in some ways, but for difficult texts, such as science texts, it is often very helpful to employ this
strategy.

�	�*81B5�1>I�5H1=@<5C�D81D�I?E�>?D54�9>�D85��>>?D1D9?>�+B13;5B�6?B�D85�D5B=C @B?4E35B ?B 3?>CE=5B	 Unless you
have the students’ permission, you may want to share these examples anonymously. Alternatively, you could ask
students to share whether they annotated the words producer or consumer as they read the article.

� 


3
*+,��%+�+&�*+,��%+
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�9C3ECC9>7��>>?D1D9?>C

�
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�	� >F9D5�CDE45>DC�D?�?R5B�5H1=@<5C�?6�@B?4E35BC�1>4�3?>CE=5BC�9>�1>�53?CICD5=	 If students are unsure or
reluctant to share, provide them with some supporting information from the article about what producers and
consumers do in an ecosystem.

If students are using individual devices, ask them to press NEXT.

�	� >DB?4E35�D85�F?312E<1BI�D5B=C @B?4E35B 1>4 3?>CE=5B 1>4�@B?:53D�D85�45S>9D9?>C	 Collapse the instructional
guide and project the student screen. Read (or ask a student to read) the definitions aloud. Point out that these
vocabulary words are also posted on the classroom wall. Remind students to look at the glossary for more support.

�	��978<978D�D81D�@B?4E35BC�1>4�3?>CE=5BC�1B5�DG?�49R5B5>D�@1BDC�?6�D85�29?D93�=1DD5B�9>�1>�53?CICD5=	 Point out
that although they get energy storage molecules in different ways, both producers and consumers need them to live.

��	��=@81C9J5�D81D�@?@E<1D9?>�9>3B51C5C�1>4�7B?GD8�?6�?B71>9C=C�1B5�<9=9D54�2I�1335CC�D?�B5C?EB35C	

If students are using individual devices, ask them to press NEXT.

��	�'B?=@D�CDE45>DC�D?�B5F95G�1>>?D1D9?>C�?>�D859B�4979D1<�45F935C�1>4�CE2=9D�1>>?D1D54�1BD93<5C��?B�81F5�CDE45>DC
1>CG5B�D85�B5T53D9?>�AE5CD9?>�?>�@175����9>�D859B� >F5CD971D9?>�%?D52??;C	 Individual students' annotations for
Sunlight and Life should be visible on their student screens. Have students submit their annotated articles by pressing
HAND IN.

�
	�)5DEB>�D?� >F5CD971D9?>�(E5CD9?>	 Read the question from the board again and provide time for students to reflect
on possible answers. Encourage students to think of evidence from the reading and their exploration of the Sim.
Facilitate a brief discussion, bringing up key points from the reading.

��	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D�D?�CDE45>DC���3D9F9DI���?B�@175��
�9>�D85� >F5CD971D9?>�%?D52??;�	 If
students do not have access to Amplify Science at home, provide them with copies of page 12 from the Investigation
Notebook and copies of the “What Is Carbon?” article. Make a connection between the text that students just read and
the one they will be reading for homework. Explain that students will be reading about another key ingredient in the
production of energy storage molecules—carbon.

��	�&>�D85��<I��CC5CC=5>D�� >C978D�6B?=�*DE45>D��>>?D1D9?>C	 For further suggestions on reviewing students’
annotations, press the hummingbird icon and select ON-THE-FLY-ASSESSMENT 2.

The amount of resources an organism has access to can limit how much it can grow. For example, plants in the
arctic can only grow when they have access to sunlight, and they don’t grow very large since sunlight is only
available in the summer.

The amount of resources available affects the size of populations too. For example, there couldn’t be large
populations of fish around coral reefs if they didn’t have access to all the energy storage molecules from the
other organisms that live in the coral reef environment.

#5CC?>��	�
�3D9F9DI��
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https://video-prdd.learning.amplify.com/damAssets/a236fe62-58c3-4fba-bb88-51c353e395b3/e7bf1f94-1407-40b4-b969-e1383f0413fd/MSSCI_MEE_ME_03.m3u8
https://assets-prdd.learning.amplify.com/damAssets/a638dee2-910a-4e90-a342-882916c52708/40f80f59-26f2-46ad-8e90-4004c58326b3/Printable_Article_Sunlight_and_Life.pdf
https://assets-prdd.learning.amplify.com/damAssets/a638dee2-910a-4e90-a342-882916c52708/40f80f59-26f2-46ad-8e90-4004c58326b3/Printable_Article_Sunlight_and_Life.pdf
https://assets-prdd.learning.amplify.com/damAssets/dafa6972-e218-426f-8e98-b7a245fba3ad/1da6babf-e900-44b4-ada1-a3582d285b72/Printable_Article_Where_Did_Chloroplasts_Come_From.pdf
https://assets-prdd.learning.amplify.com/damAssets/dafa6972-e218-426f-8e98-b7a245fba3ad/1da6babf-e900-44b4-ada1-a3582d285b72/Printable_Article_Where_Did_Chloroplasts_Come_From.pdf
https://assets-prdd.learning.amplify.com/damAssets/2d670b4d-1bf6-46bd-a98a-f95209129608/7f3a894b-d5f8-4cf8-b3d6-4fe4077c0a6e/MEE_Investigation_Notebook_Pages_13%E2%80%9319_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/2d670b4d-1bf6-46bd-a98a-f95209129608/7f3a894b-d5f8-4cf8-b3d6-4fe4077c0a6e/MEE_Investigation_Notebook_Pages_13%E2%80%9319_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/2d670b4d-1bf6-46bd-a98a-f95209129608/7f3a894b-d5f8-4cf8-b3d6-4fe4077c0a6e/MEE_Investigation_Notebook_Pages_13%E2%80%9319_NA18.pdf




�	��?<4�1�G8?<5�3<1CC�49C3ECC9?>�D81D�6?3EC5C�?>�C9=9<1B9D95C�1>4�49R5B5>35C�1=?>7�5>5B7I�CD?B175�=?<53E<5C	 Be
sure all the following points are mentioned:

If students are using individual devices, ask them to press NEXT to continue.

�	� >DB?4E35�D85�F?312E<1BI�G?B4 31B2?> 1>4�@B?:53D�D85�45S>9D9?>	 Collapse the instructional guide and project the
student screen. Read (or ask a student to read) the word and definition aloud. Point out that students saw this word on
their Energy Storage Molecule cards, that it’s also part of the term carbon dioxide, and that both terms are posted on
the classroom wall. Remind students to look at the glossary if they need more support.

Teacher Support
�13;7B?E>4

*395>35�%?D5��+85� =@?BD1>35�?6��1B2?>
Although all the energy storage molecules contain carbon, hydrogen, and oxygen, scientists focus on carbon as the
most important component of biological molecules. This stems from carbon’s ability to form four bonds at a time, and
because of this, carbon is part of a very diverse range of molecules comprising the major structure of organic
molecules. These include energy storage molecules and other macromolecules that comprise an organism’s cells and
tissues, such as proteins, nucleic acids, carbohydrates and lipids.

Possible Responses

• *9=9<1B9D95C� Energy storage molecules all contain carbon, hydrogen, and oxygen. They can be found in foods we
eat. When needed, they can be used for energy.

• �9R5B5>35C� Different types of organisms make different energy storage molecules. Different types of foods have
different types of energy storage molecules. Glucose can be used for energy right away, or it can be turned into
other energy storage molecules, which can be used later.

You just saw that all four energy storage molecules are made of carbon, hydrogen, and oxygen. These are
necessary elements for living things, but scientists often describe life on Earth as “carbon-based” because
carbon is so important in forming the basic structure of most molecules that make up living things—cell parts,
DNA, and energy storage molecules. As we continue our investigation into where energy storage molecules come
from and why the biodome didn’t have enough energy storage molecules, we are going to focus on carbon.

Answers will vary.
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Possible Responses

.B9D5�1�31@D9?>�6?B�D89C�4917B1=�D?�45C3B925�G8I�I?E�D89>;�D85�38<?B?@<1CD�1D�+9=5���9C�49R5B5>D�6B?=�D85�C1=5
38<?B?@<1CD�1D�+9=5�
	
At Time 1, there is carbon dioxide and water. At Time 2, there is an energy storage molecule and oxygen. The carbon
dioxide and water disappeared and then the oxygen and the energy storage molecule appeared. I think the molecules at
Time 1 were used to make the molecules at Time 2.

Answers will vary. Students will return to this later, so they don’t need to know the “correct” answer yet.

Annotations will vary.
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Students compare the Sim with the photosynthesis diagram and gather more
evidence about where energy storage molecules come from.

Instructional Guide
�	�$1;5�1�3?>>53D9?>�25DG55>�D89C�*9=�13D9F9DI�1>4�D85�@B5F9?EC�13D9F9DI	 Let students know that they will be looking
at another type of visual—zooming in with the Sim to look at what’s happening inside a cell during photosynthesis. This
will give them another model, and they can compare that to the diagram in the article. All these things will help them
gather more evidence about where energy storage molecules come from.


	�)5F95G�9>CDBE3D9?>C�6?B�D85�13D9F9DI	 Collapse the instructional guide and project the student screen, or have
students turn to page 16 in their Investigation Notebooks.

�	��1F5�CDE45>DC�?2C5BF5�D85�*9=�1>4�49C3ECC	 Give students a few minutes to observe the Sim and discuss the
prompts. Circulate and assist pairs as needed.

Ask students to press NEXT (or to turn to the next page in their Investigation Notebooks) to continue this activity.

�	��?<<1@C5�D85�9>CDBE3D9?>1<�7E945�1>4�@B?:53D�D85�CDE45>D�C3B55>��?B�81F5�CDE45>DC�B565B�D?�'1BD�
�?>�@175����9>
D859B� >F5CD971D9?>�%?D52??;C	 If you need to, point out that students are looking at the diagram from earlier in the
lesson and their first try at writing a caption. Using what they learned, they can now revise their captions to make them
even more informative.
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We are starting to gain a better understanding of where energy storage molecules in an ecosystem come from.
Use the Sim to watch what happens inside the chloroplast, a part of producer cells where photosynthesis occurs.
This is the same diagram we saw earlier, but now it is moving. Try to follow what is happening as molecules enter
and leave the chloroplast. As you do so, discuss the prompts on your screen with your partner. To help you work
together, (a) one partner should launch the Sim and press VIEW CELL in the Producers box; (b) the other
partner’s screen should be on Activity 3 with the photosynthesis diagram from the article and the discussion
questions visible.
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�	��1F5�CDE45>DC�B5F9C5�D859B�31@D9?>C	 Make sure students see the sentence-completion activity below the caption
activity.

�	��1F5�CDE45>DC�C81B5�G9D8�1�@1BD>5B	 When all students have finished writing, have each student share with their
partner.

�	��?<4�1�2B956�3<1CC�49C3ECC9?>	 Call on student volunteers to share their captions and how their thinking has changed.

If using digital devices, ask students to press NEXT to continue this activity.

�	�'B?:53D�D85�DG?�;5I�3?>35@DC	 Read the key concepts aloud or have a student read them aloud.

�	�'?9>D�?ED�D81D�CDE45>DC�81F5�<51B>54�1�<?D�12?ED�G85B5�5>5B7I�CD?B175�=?<53E<5C�3?=5�6B?=	 Review that the
process that makes energy storage molecules is called photosynthesis. Remind students that they can find this word
and its definition in their glossaries.

��	��?>3<E45�D?41INC�<5CC?>�1>4�9>DB?4E35�D85�8?=5G?B;���3D9F9DI���?B�@175C���L���9>�D85� >F5CD971D9?>
%?D52??;�	 If students do not have access to Amplify Science at home, adjust your schedule to make time to watch the
video in class and provide students with copies of pages 18–19 from the Investigation Notebook and printed copies of
the “Where Did Chloroplasts Come From?” article.

We have collected evidence from the article and the Sim to come to these conclusions. In every ecosystem we
looked at, we found the same thing happened: producers used carbon from carbon dioxide to make energy
storage molecules. We found this pattern just as scientists would. Even though there may be exceptions, when
scientists find a pattern, they assume the same thing happens in other similar systems. So, we can assume this
happens in the biodome, too. This knowledge will help us understand what happened in the biodome.

Do you have some thoughts on which types of organisms do photosynthesis?
[Producers, which are plants; algae; and some types of bacteria.]
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Students watch a video of an experiment and read a short article in order to learn more about
photosynthesis.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D85�8?=5G?B;	 If students do not have access to Amplify Science at
home, adjust your schedule to make time to watch the video in class.


	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D85�C53?>4�@1BD�?6�D85�8?=5G?B;	 If students do not have access to
Amplify Science at home, provide students with copies of page 19 from the Investigation Notebook and printed copies
of the “Where Did Chloroplasts Come From?” article.

Teacher Support
)1D9?>1<5

'5417?7931<��?1<C���449D9?>1<�)5149>7��2?ED��8<?B?@<1CDC
In this unit, students learn that photosynthesis takes place inside the chloroplasts of producers. Students read an
article for homework to gain a deeper understanding of chloroplasts. Students learn about the origins of chloroplasts,
how they ended up in producers, and why they are important to our ecosystems today. This helps students understand
the unique origin of chloroplasts as well as contributing to their understanding of the special functions performed by
particular cell structures.

�CC5CC=5>D

�449D9?>1<��CC5CC=5>D�&@@?BDE>9DI��*DE45>D�,>45BCD1>49>7�?6�*DBE3DEB5C�.9D89>��5<<C
This activity can be used to assess students’ understanding that cells have structures inside them that are responsible
for particular cellular functions, including the chloroplasts that carry out photosynthesis. Look for whether students
can describe that organelles are the parts of cells that perform important functions for the cell, and whether they can
name some organelles in plant cells—including chloroplasts, as well as a nucleus, mitochondria, and a cell membrane. If
students have trouble describing the idea of particular organelles in a cell that each carry out particular functions,
consider spending some time in class looking at more examples. Useful images of the parts inside cells, with lists of
their functions, can be found using the search terms “cell organelles and their functions.” You might point out
mitochondria and chloroplasts and ask students to describe the function of each of these structures. You can also point

� 
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�1&,*��5*).76
Audiojungle, Shutterstock (Video: Photosynthesis and Elodea).
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Photosynthesis in Ecosystems
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ACTIVITY

�

.1B=�,@ (5 min)
Students revisit their initial claims about the biodome to reflect on what they

have learned so far.
.�)$�,'



$?45<9>7��>5B7I�*D?B175�$?<53E<5C (20 min)
Students model what they know about how energy storage molecules enter

an ecosystem in preparation for learning more about the new Investigation

Question. This activity provides an On-the-Fly Assessment for students’

early ideas about photosynthesis.

$&��# %�
+&&#

�
�53B51C9>7��>5B7I�*D?B175�$?<53E<5C (20 min)
Students use the Sim to gather evidence for the new Investigation

Question—finding out what factors can cause energy storage molecules in

an ecosystem to decrease.

* $

�
�?=5G?B;
Students use the Sim to gather evidence for the new Investigation

Question—this time, finding out what could cause an increase in energy

storage molecules.

�&$�.&)"
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https://assets-prdd.learning.amplify.com/damAssets/2aab7023-9787-4ac0-a966-d0ab6cc214cf/7cac0b3f-cf52-4372-81bf-8b89699583b2/MEE_HandsOn_Flextension_lesson_guide_Plant_Growth_Investigations.pdf
https://assets-prdd.learning.amplify.com/damAssets/2aab7023-9787-4ac0-a966-d0ab6cc214cf/7cac0b3f-cf52-4372-81bf-8b89699583b2/MEE_HandsOn_Flextension_lesson_guide_Plant_Growth_Investigations.pdf
https://assets-prdd.learning.amplify.com/damAssets/3267eedb-1f9a-4869-bed3-73add414e60d/e8ce4eb6-5379-44d0-bc5c-58d54f0c14ff/MEE_HandsOn_Flextension_copymaster_Plant_Growth_Investigations.pdf
https://assets-prdd.learning.amplify.com/damAssets/3267eedb-1f9a-4869-bed3-73add414e60d/e8ce4eb6-5379-44d0-bc5c-58d54f0c14ff/MEE_HandsOn_Flextension_copymaster_Plant_Growth_Investigations.pdf






http://apps.learning.amplify.com/modelingtool/#/tool/157/level/Energy_Storage_Molecules_id_2308


�	�*DE45>DC�?@5>�D85�$?45<9>7�+??<�13D9F9DI�1>4�5H@<?B5�9DC�651DEB5C	 Ask students to use the next five minutes to
explore what the tool includes and what can be manipulated. Support students who seem confused. If students are
using the Investigation Notebook, have them turn to page 22 for instructions.

�	�*DE45>DC�C81B5�G9D8�1�@1BD>5B	 After students have had a few minutes to explore the tool, ask them to share with a
partner, either something they noticed or something they have a question about.

�	�)5719>�CDE45>DCN�1DD5>D9?>�1>4�45=?>CDB1D5�8?G�D?�EC5�D85�$?45<9>7�+??<	 Explain that in order to build models in
the Modeling Tool, students will first need to understand some basic functions and options.

Ask students to press NEXT (or to move onto Part 2 in their Investigation Notebooks).

�	�)5F95G�$?45<9>7�+??<�9>CDBE3D9?>C	 While projecting the Modeling Tool, press INSTRUCTIONS. Review that the goal
is to use the Modeling Tool to show where the energy storage molecules in an ecosystem come from. Communicate
that students' models should represent all they know about photosynthesis as well as where energy storage molecules
in an ecosystem come from, so they should think very carefully about how to represent that. If students are using the
Investigation Notebook, point out that the instructions are also on page 22.

�	� >CDBE3D�CDE45>DC�D?�B5DEB>�D?�D85�$?45<9>7�+??<�1>4�3B51D5�D859B�=?45<C	

It’s important to represent your thinking as completely as you can. As part of the Biodome Investigation Team,
you’ll need to communicate your findings to the Econauts, and one way to share information is with a screenshot
of your completed model.

• �3D9F9DI� Select Energy Storage Molecules.

• �?1<� Point out the goal at the top of the screen and explain that this indicates what their models should show.

• �3?CICD5=�9D5=C� Point out the menu on the right. Students can drag these items into their models to represent
different parts of the ecosystem. They don’t need to add all the items, just the ones that help them meet the goal.

• $1DD5B�9D5=C� Point out that students can add either carbon dioxide or energy storage molecules to different
parts of the ecosystem.

• $?F5=5>D�1BB?GC� Point out that these show the movement of matter or energy between parts of the
ecosystem. For example, you can place an Energy storage molecules movement arrow between producers and
primary consumers to indicate that energy storage molecules move from producers to consumers (during
eating).

• �?>>53D�2?H5C� These are reminders that each end of a movement arrow needs to be connected to a part of the
ecosystem.

• 'B?35CC� To complete your model, represent the processes taking place in each type of organism. Drag the
Process editor to an organism box. Press the pencil icon to open the window of the Process editor. Drag a label to
indicate the process category—photosynthesis or cellular respiration—then add items from the Matter category
to indicate the inputs and outputs of the process.
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��	�&>�D85��<I��CC5CC=5>D����$?45<9>7��>5B7I�*D?B175�$?<53E<5C	 Circulate as students work and answer any
questions that students might have. Check for understanding by observing how students are constructing their models.
For suggestions on what to look for in students’ early ideas about photosynthesis, press the hummingbird icon and
select ON-THE-FLY ASSESSMENT.
%&+�� There will be a chance to revise these models in the next lesson before students upload a screenshot of the final
model.

Embedded Formative Assessment

Teacher Support
�13;7B?E>4

�B?CC3EDD9>7��?>35@D��*ICD5=C�1>4�*ICD5=�$?45<C
Systems and System Models is a crosscutting concept called out by the Next Generation Science Standards as one of
seven ideas that are widely useful across scientific topics and disciplines. To study phenomena in the natural world,
scientists imagine boundaries around the parts of the world they are investigating; that is, they define the system they
are studying. Defining a system allows scientists to take something in the complex world and make it easier to think
about by isolating its parts. Scientists can then study and describe the interactions between parts and describe how
things outside the boundaries they have defined affect what happens inside the system. Defining a system allows
scientists to create conceptual models of a phenomenon they can test. They can then use their models to predict a
system’s behavior or to diagnose a problem. This isolation and simplification allow scientists to investigate the roles
and relations of the different parts of a system in a way that would be impossible if they were trying to account for
everything at once. In the Matter and Energy in Ecosystems unit, students gain experience with systems by considering
ecosystems as systems composed of interacting parts: types of organisms, dead matter, and other abiotic reservoirs.
Students consider a range of ecosystems in this way: the biodome ecosystem, the Arctic, and coral reef and rain forest
ecosystems in the article “Sunlight and Life,” and the forest/grassland ecosystem discussed in the Science Seminar.
They use and analyze system models to gather evidence about interactions among parts of systems and about the

&>�D85��<I��CC5CC=5>D����$?45<9>7��>5B7I�*D?B175�$?<53E<5C

#??;�6?B� In this first Modeling Tool activity, students demonstrate their current understanding of the source of energy
storage molecules in an ecosystem through the practice of developing and using models. Students will have the
opportunity to revise their models in the following lesson. Look for students to show that only producers make energy
storage molecules because only producers perform photosynthesis. Models should show that photosynthesis requires
the inputs of both energy (sunlight) and matter (carbon dioxide) in order to create the output of energy storage
molecules. This activity allows students to express their ideas about how matter that is essential for all living things can
move into the biotic part of an ecosystem. Select the Possible Responses tab to see a proficient student model.

%?G�G81D� Students who are having trouble expressing their ideas visually might benefit from talking through their
ideas with a partner. It might also help to refer students back to evidence they examined in Lesson 1.4 as a way of
developing support for their claims. Students will continue to explore how quantities of energy storage molecules can
affect entire ecosystems in Chapters 2 and 3. Students who are struggling with this content could benefit from extra
coaching during the next Sim activity and during the reasoning and Modeling Tool revision activities in Lesson 1.6.

#5CC?>��	�
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Students use the Sim to find ways to decrease energy storage molecules in an
ecosystem's living things.

Instructional Guide
�	� >DB?4E35�>5G� >F5CD971D9?>�(E5CD9?>	 Explain to students that since they now have a better idea about where
energy storage molecules in an ecosystem come from, they will focus on a new Investigation Question: What factors
affect how many energy storage molecules producers are able to make?


	�)5F9C9D�8?=5G?B;�6B?=�D85�@B5F9?EC�C5CC9?>. Remind students that they watched a video of an experiment with the
producer, Elodea. Ask students to turn to a partner and discuss this video, saying anything they remember that might
help them answer today’s Investigation Question.

�	�*DE45>DC�=1;5�3<19=C�12?ED� >F5CD971D9?>�(E5CD9?>	 Collapse instructional guide and project student screen, or
have students turn to page 23 in their Investigation Notebooks.

�	��1F5�CDE45>DC�C81B5�D859B�3<19=C	 Call on student volunteers to share their claims. Accept all answers. [Most
students will say that the amounts of sunlight or carbon dioxide affect how many energy storage molecules are made.]
Let students know that in a few moments they will use the Sim to find out more about the factors that affect how many
energy storage molecules can be made.

Ask students to press NEXT (or to move onto Part 2 on pages 23–24 in the Investigation Notebook).
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We know that organisms in the biodome were not getting enough energy storage molecules and that producers
are the organisms that make energy storage molecules. Think about how energy storage molecules are made
and write a claim that answers the Investigation Question, What factors affect how many energy storage
molecules producers are able to make?
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.81D�CDE45>DC�C8?E<4�>?D935�
Students should notice that either increasing the amount of sunlight OR the amount of available carbon dioxide (by
burning dead matter) increases the rate of photosynthesis in producers. This leads to more energy storage molecules
being available to all living things in the ecosystem.

#5CC?>��	�
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Examining Data from the Biodome

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

#5CC?>��	�

81



ACTIVITY

�

.1B=�,@ (5 min)
Students answer questions to apply their understanding of what factors can

change how many energy storage molecules that producers make.
.�)$�,'

+
��%5G�$5CC175�6B?=��B	��?BBI (5 min)
The teacher introduces new key concepts and presents new evidence about

the biodome in order to prepare students to answer the Chapter Question.
+�����)



�H1=9>9>7��1D1�6B?=�D85��9?4?=5 (10 min)
Students examine graphs of sunlight, carbon dioxide, and water in the

biodome to determine which of the two claims about the Chapter Question

is best supported by this evidence.

*+,��%+�+&�
*+,��%+

� *�,** &%

�
)51C?>9>7��2?ED��1D1�6B?=�D85��9?4?=5 (15 min)
Students use the Reasoning Tool to connect how much carbon dioxide is in

the biodome and how many energy storage molecules producers make.
.) + %�

�
��$?45<�6?B�D85��3?>1EDC (10 min)
Students revise their models and produce written explanations. This activity

provides an opportunity for an On-the-Fly Assessment of students’

understanding of how carbon dioxide, photosynthesis, and energy storage

molecules are connected.

$&��# %�
+&&#

�
�?=5G?B;
Students read a short article about a scientist who studies how plants’ roots

get water.
�&$�.&)"
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https://assets-prdd.learning.amplify.com/damAssets/f81d96da-0674-470e-99b5-245988ff345b/205501d3-8886-4acf-9c13-681f7844e951/MEE_Reading_Meet_a_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf
https://assets-prdd.learning.amplify.com/damAssets/f81d96da-0674-470e-99b5-245988ff345b/205501d3-8886-4acf-9c13-681f7844e951/MEE_Reading_Meet_a_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf
https://assets-prdd.learning.amplify.com/damAssets/f81d96da-0674-470e-99b5-245988ff345b/205501d3-8886-4acf-9c13-681f7844e951/MEE_Reading_Meet_a_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf
https://assets-prdd.learning.amplify.com/damAssets/c62e4a5b-4837-4260-afe8-4b72dd072631/53217c64-ca35-4f1f-9719-5ebafbf4b3ff/Printable_Article_Meet_A_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf
https://assets-prdd.learning.amplify.com/damAssets/c62e4a5b-4837-4260-afe8-4b72dd072631/53217c64-ca35-4f1f-9719-5ebafbf4b3ff/Printable_Article_Meet_A_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf
https://assets-prdd.learning.amplify.com/damAssets/c62e4a5b-4837-4260-afe8-4b72dd072631/53217c64-ca35-4f1f-9719-5ebafbf4b3ff/Printable_Article_Meet_A_Scientist_Who_Studies_How_Plants_Find_Water_Underground.pdf


Students answer questions about the factors that can increase the number of
energy storage molecules made by producers in an ecosystem.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 29 in their Investigation Notebooks. Allow a few minutes for students to individually respond
to the Warm-Up.

Possible Responses

1
.�)$�,'

.1B=�,@

+ 
 � � � �

%&51�#4
5
$ %

.81D�C8?E<4�!19=5�4?�D?�9>3B51C5�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�D81D�@B?4E35BC�31>�=1;5��0?E�=1I
38??C5�=?B5�D81>�?>5�1>CG5B	
Increase the amount of sunlight in the ecosystem.
Increase the amount of carbon dioxide in the ecosystem.

�H@<19>�I?EB�38?935�C�	
Producers need sunlight in order to make energy storage molecules. If there is more sunlight producers can make more
energy storage molecules. Producers also need the carbon from carbon dioxide to make energy storage molecules. If
there is more carbon available in the form of carbon dioxide producers can make more energy storage molecules.
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In pairs, students discuss graphical data about the amounts of carbon dioxide,
sunlight, and water in the biodome.

Instructional Guide
�	� >DB?4E35�>5G�29?4?=5�41D1	 Collapse the instructional guide and project the student screen, or have students turn
to page 30 in their Investigation Notebooks. Read the prompt aloud and draw attention to the graph on the left.


	��B95TI�49C3ECC�7B1@8�651DEB5C	 Highlight key aspects of the graph.

�	� >�@19BC��CDE45>DC�49C3ECC�D85�5F945>35	 Tell students to use the discussion questions to determine what the graph
shows and whether it will help them to answer the Chapter Question. Allow a few minutes for students to discuss the
graph. Circulate and offer assistance as needed.

Teacher Support
�13;7B?E>4

*395>35�%?D5���D=?C@85B93��1B2?>��9?H945
In the context of the biodome, students may conclude that ecosystems benefit from high levels of atmospheric carbon
dioxide. To students, this may seem like a reasonable conclusion, as high levels of atmospheric carbon dioxide mean

� +
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� � � �
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• +9D<5	 This indicates the graph is about carbon dioxide, sunlight, and water in the biodome.

• "5I	 The different colors represent carbon dioxide, sunlight, and water.

• /�1H9C	 The x-axis is labeled Year, which indicates this graph shows changes in the biodome over time.

• 0�1H9C	 The y-axis is labeled Amount, and that’s for carbon dioxide, sunlight, and water in the biodome. Explain
that the y-axis amounts do not have numbers or units because these resources are measured in different ways.
What students really need to see is whether these resources changed over time, and exact numbers are not
necessary for that.
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�	��H@<19>�D81D�CDE45>DC�G9<<�EC5�D85�)51C?>9>7�+??<�D?�3?>>53D�D85�5F945>35�D85I�49C3ECC54�D?�?>5�?6��B	��?BBINC
3<19=C	 Collapse the instructional guide and project the student screen, or have students turn to page 31 in their
Investigation Notebooks.

�	�$?45<�8?G�D?�EC5�D85�)51C?>9>7�+??<	 Show students how to use the Reasoning Tool by demonstrating the
following steps on the projected student screen or by using a document camera to project page 31 of the Investigation
Notebook:

�	� >CDBE3D�@19BC�?6�CDE45>DC�D?�EC5�?>5�?6�D85�?D85B�@9535C�?6�5F945>35�D?�1B7E5�6?B�?B�1719>CD��<19=��	 Remind
students that they can use the key concepts posted on the wall or the example that you just completed to help them.

The Reasoning Tool is meant to help you make your reasoning about the connections between evidence and a
claim clear, just as scientists do. We will use the Reasoning Tool today to think about the evidence for the two
claims.

• �8??C5�1�3<19=	
Say: "I am going to choose Claim 2 for this demonstration."

• In the third column of the Reasoning Tool, type (or write), “Claim 2: A change in the amount of sunlight led to
a decrease in the amount of energy storage molecules in the biodome.”

• *5<53D�1�@9535�?6�5F945>35	
Say: "This graph is about carbon dioxide, sunlight, and water, so it contains more than one piece of evidence. I’m
going to select a piece of evidence about sunlight, because as many of you discussed with your partners, the
graph shows that the amount of sunlight in the biodome did not change over time. Since Claim 2 is also about
sunlight, that seems like an important piece of evidence."

• In the first column of the Reasoning Tool, type (or write), “The amount of sunlight in the biodome did not
change over time.”

• �?>>53D�D85�5F945>35�D?�D85�3<19=	
Say: "Making this connection means explaining why the evidence matters for the claim. If the amount of sunlight
in the biodome did not change, that matters because producers need sunlight to make energy storage molecules
through photosynthesis. Since my claim is that a change in the amount of sunlight led to a decrease in the
amount of energy storage molecules made by producers, this piece of evidence goes against my
claim—producers in the biodome got the same amount of sunlight in Year 5 as they did in Year 1."

• In the second column of the Reasoning Tool, type (or write), “If the amount of sunlight in the biodome did
not change, then the producers had the same amount of sunlight to make energy storage molecules.”

• �53945�G85D85B�D85�5F945>35�CE@@?BDC�?B�7?5C�1719>CD�D85�3<19=	
Say: "Now you need to indicate your decision—does the evidence support or go against the claim?"

• In front of Claim 2 (A change in the amount of sunlight led to a decrease in the amount of energy storage
molecules made by producers in the biodome.), and in the third column of the Reasoning Tool, type (or
write), “This evidence goes against.”
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Students add to their models from the previous lesson.

Instructional Guide
�	� >6?B=�CDE45>DC�?6�?@@?BDE>9DI�D?�B5F9C5�=?45<C�3B51D54�4EB9>7�@B5F9?EC�<5CC?>	 Before students write to the
Econauts and answer the Chapter Question, they can update their earlier models showing where energy storage
molecules come from.


	� >DB?4E35�D85�13D9F9DI	 Collapse the instructional guide and project the student screen, or have students turn to page
32 in their Investigation Notebooks. Read the instructions aloud. Explain that the Reasoning Tool and their updated
models will be there to help them write their explanations to the Econauts.

�	�*DE45>DC�G?B;�9>45@5>45>D<I�D?�B5F9C5�D859B�=?45<C	 If students worked with partners to create their models in the
previous lesson, have students pair up again with those same partners to make their revisions. Circulate and offer
assistance as needed. Allow a few minutes for students to make changes to their models.

�	�*DE45>DC�2579>�GB9D9>7�D859B�5H@<1>1D9?>C	 After students have updated their models, they can begin writing to the
Econauts. Remind them to refer to their models and Reasoning Tools as they write.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D	 Explain that if students did not finish their explanations for the Econauts, they
should finish them for homework. Remind students who have to finish writing at home to refer to their Reasoning Tools
and models, as they write. If students do not have access to Amplify Science at home, provide them with printed copies
of the “Meet a Scientist Who Studies How Plants Find Water Underground” article, and the Reading “Meet a Scientist
Who Studies How Plants Find Water Underground” student sheet.

�	�&@D9?>1<��'?9>D�?ED�D85�*5<6��CC5CC=5>D���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not
have access to Amplify Science at home, provide them with copies of page 33 from the Investigation Notebook. Explain
to students that in order to reflect on their own learning, they will revisit these questions at the end of every chapter.
Some of the questions are based on learning that will come later in the unit, so it’s fine if students select NOT YET for
some of their responses.

�	�&>�D85��<I��CC5CC=5>D���H@<19>9>7�.8I��53B51C54��1B2?>��9?H945��R53D54�'8?D?CI>D85C9C	 Students’ models
and explanations provide an opportunity for formative assessment. For further suggestions on how to support student
modeling and argumentation, press the hummingbird icon and select ON-THE-FLY ASSESSMENT 4.

� + 
 �

4
$&��# %��+&&#

��$?45<�6?B�D85��3?>1EDC

� �
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10
$ %

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

#5CC?>��	�
�3D9F9DI��

93





�H@<19>�D?�D85��3?>1EDC�G8I�D85�@<1>DC�1>4�1>9=1<C�9>�D85�29?4?=5�G5B5�>?D�75DD9>7�5>?E78�5>5B7I�CD?B175
=?<53E<5C	�,C5�I?EB�)51C?>9>7�+??<�1>4�I?EB�=?45<�D?�85<@�I?E�1C�I?E�GB9D5	
The plants and animals in the biodome were not getting enough energy storage molecules because the amount of
carbon dioxide in the air of the biodome decreased over time. As my model shows, this matters because the producers
in an ecosystem need carbon dioxide in order to make energy storage molecules through the process of
photosynthesis. So if the amount of carbon dioxide in the biodome decreased over time, then the amount of energy
storage molecules made by producers must have decreased, too. If the amount of energy storage molecules made by
producers decreased, then that explains why the plants and animals in the biodome were not getting enough energy
storage molecules.
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Possible Responses

�?G�4?�@<1>DC�71D85B�G1D5B�9>�1�G1I�D81D�9C�49R5B5>D�6B?=�8?G�D85I�75D�CE><978D�1>4�19B�

Plants spread their leaves to absorb sunlight and air, but in order to get more water they can grow their roots to reach
where the water is.

!?CK��9>>5>I�C1IC�D81D�259>7�3EB9?EC�9C�9=@?BD1>D�6?B�259>7�1�C395>D9CD	�.81D�1B5�I?E�3EB9?EC�12?ED�

Answers will vary
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Possible Responses

Answers will vary. This is a self-reflection.
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Cellular Respiration in Ecosystems
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Chapter 2 Activities

Lesson 2.1: Carbon Dioxide in Ecosystems

� .1B=�,@


 �1B2?>��9?H945�9>��3?CICD5=C
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Lesson 2.2: How Carbon Dioxide Enters the Air

� .1B=�,@
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Lesson 2.3: An Explanation for the Econauts

� .1B=�,@


 �9C3ECC9>7�D85��1D1

� +5CD9>7�1��<19=�9>�D85�*9=

� .?B4�)5<1D9?>C89@C�)?ED9>5

� �?=5G?B;
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Lesson 2.4: Critical Juncture Assessment

� $E<D9@<5��8?935�(E5CD9?>C
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Carbon Dioxide in Ecosystems
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ACTIVITY

�

.1B=�,@ (5 min)
Students use their prior knowledge to consider what might have caused

carbon dioxide in the biodome’s air to decrease.
.�)$�,'



�1B2?>��9?H945�9>��3?CICD5=C (10 min)
Students use the Sorting Tool to make claims about what parts of the

ecosystem release carbon dioxide to the atmosphere.
*&)+ %��+&&#

�
+85�*>19<�1>4��<?451��H@5B9=5>D (10 min)
Students make predictions and then observe an experiment in order to think

more about what types of organisms produce carbon dioxide.
$�� �

+
*>19<�1>4��<?451��H@5B9=5>D�-945?
The teacher plays the first half of the video—the experimental

setup—followed by the second half, showing the results.
+�����)

�
 >DB?4E3D9?>�D?����51CD�6?B��53?=@?C5BC (20 min)
Students read the introduction to an article set about decomposers and

then revise their ideas from earlier about which parts of an ecosystem give

off carbon dioxide. This activity provides an On-the-Fly Assessment for

determining how well students understand that all organisms give off carbon

dioxide.

)��� %�

�
�?=5G?B;
Students learn more about decomposers and how they use dead matter to

release energy.
�&$�.&)"
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https://video-prdd.learning.amplify.com/damAssets/d59f7d09-ff19-4fdf-a3c1-9ab69a858c00/aa2fd554-5a67-4be5-8dc6-21866b68248b/MSSCI_MEE_ME_04a.m3u8
https://video-prdd.learning.amplify.com/damAssets/d59f7d09-ff19-4fdf-a3c1-9ab69a858c00/aa2fd554-5a67-4be5-8dc6-21866b68248b/MSSCI_MEE_ME_04a.m3u8
https://video-prdd.learning.amplify.com/damAssets/f1876db5-3a45-4397-b98c-988f550c57bf/abed1ea7-4ce3-49cf-b9b8-975cf49a684a/MSSCI_MEE_ME_04b.m3u8
https://video-prdd.learning.amplify.com/damAssets/f1876db5-3a45-4397-b98c-988f550c57bf/abed1ea7-4ce3-49cf-b9b8-975cf49a684a/MSSCI_MEE_ME_04b.m3u8
https://assets-prdd.learning.amplify.com/damAssets/4f819a59-c4de-4b89-b2f7-b7c477227fcf/7be8cc39-fad0-4ed5-a6e3-8c54aae8c2ee/Printable_Article_A_Feast_For_Decomposers.pdf
https://assets-prdd.learning.amplify.com/damAssets/4f819a59-c4de-4b89-b2f7-b7c477227fcf/7be8cc39-fad0-4ed5-a6e3-8c54aae8c2ee/Printable_Article_A_Feast_For_Decomposers.pdf
https://assets-prdd.learning.amplify.com/damAssets/08e0d404-9745-4dc4-833e-ee0291ca44d8/bc446544-b595-4980-8f20-93267d1bd8c0/MEE_Investigation_Notebook_Pages_35%E2%80%9340_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/08e0d404-9745-4dc4-833e-ee0291ca44d8/bc446544-b595-4980-8f20-93267d1bd8c0/MEE_Investigation_Notebook_Pages_35%E2%80%9340_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/08e0d404-9745-4dc4-833e-ee0291ca44d8/bc446544-b595-4980-8f20-93267d1bd8c0/MEE_Investigation_Notebook_Pages_35%E2%80%9340_NA18.pdf


Students use their prior knowledge to generate claims about why the carbon
dioxide in the biodome might have decreased.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 36 in the Investigation Notebook. Allow a few minutes for students to individually respond to
the Warm-Up.

Possible Responses

1
.�)$�,'

.1B=�,@


 � + � �

%&51�#4
5
$ %

�D�D85�5>4�?6�D85�<1CD�<5CC?>��I?E�<51B>54�D85B5�G1C�>?D�5>?E78�31B2?>�49?H945�9>�D85�29?4?=5NC�19B��G8938�<54�D?�1
453B51C5�9>�5>5B7I�CD?B175�=?<53E<5C�9>C945�D85�29?4?=5	�.81D�1B5�C?=5�9451C�I?E�81F5�12?ED�G81D�=978D�81F5
31EC54�D85�453B51C5�9>�31B2?>�49?H945��)53?B4�C?=5�9>9D91<�3<19=C	�0?E�G9<<�81F5�1>�?@@?BDE>9DI�D?�B5F9C5�D85=
16D5B�I?E�<51B>�=?B5	
Answers will vary. The purpose of this activity is to elicit students’ initial ideas, and they are not expected to have an
accurate answer at this time.
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http://apps.learning.amplify.com/sortingtool/#/tool/160/level/Carbon_Dioxide_in_Ecosystems_id_2319


�	�*81B5�@?<<�B5CE<DC�G9D8�D85�3<1CC	 Ask students to share some ideas they have about why they think some parts of
the ecosystem release carbon dioxide while other parts don’t. At this point accept all answers, and let students know
that they will investigate this further.

�	��<1B96I�129?D93�=1DD5B�9>� >F5CD971D9?>�(E5CD9?>	 Refer to the Investigation Question on the board (Where does the
carbon dioxide in abiotic matter come from?), and remind students that carbon dioxide in abiotic matter could be
referring to either the air or the water of an ecosystem, or even to both places. Let students know that they will continue
to think about this question, and that they will revisit their ideas later in the lesson.

Teacher Support
 >CDBE3D9?>1<�*E775CD9?>

*E@@?BD9>7�#1>7E175��O)5<51C9>7P��>5B7I�1>4�O�9F9>7�&RP��1B2?>��9?H945
In this unit, the word release is used to describe how organisms access the energy in energy storage molecules during
cellular respiration. To describe output products, such as carbon dioxide, that are expelled or discarded by an organism,
we use the term give off to avoid confusion. However, distinguishing between these terms may still be difficult for
students, so you may want to provide some examples to illustrate how these meanings are different. Examples of
releasing or providing access to something could include peeling a piece of fruit for eating, opening a bottle of water for
drinking, or breaking the glass on a fire extinguisher before using it. Examples of things being given off (expelled or
discarded) could include water evaporating from a puddle, smoke coming from a fire, or the scent from a flower.

Possible Responses

�9F5C�?R�31B2?>�49?H945�
snail: primary consumer
soil bacteria: decomposer
mushroom: decomposer
snake: secondary consumer
Elodea plant: producer

�?5C�>?D�79F5�?R�31B2?>�49?H945�
fallen leaves: dead matter

#5CC?>�
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Students watch a video to get evidence about whether producers and
consumers give off carbon dioxide.

Instructional Guide
�	� >DB?4E35�D85�5H@5B9=5>D�F945?	 Read the questions on the student screen or page 38 in the Investigation Notebook,
and let students know that you will play the first part of the video before they write their predictions.


	�'<1I�D85�F945?��C5<53D�D85�>5HD�13D9F9DI� *>19<�1>4 �<?451 �H@5B9=5>D -945?�	

Teacher Support
)1D9?>1<5

*395>35�%?D5��*>19<�1>4 �<?451 �H@5B9=5>D
To avoid a complicated setup and possible inconsistent results, we have provided a video of the snail and Elodea
experiment. However, if you have additional time and would like your students to gather this evidence for themselves,
you can set up this experiment using the following materials:

If students set up and run the experiment themselves, it may require up to 30 minutes for the setup on one day and
another 30 minutes for gathering data, discussing results, and cleaning up the experiment on the following day.

� 


3
$�� �

+85�*>19<�1>4��<?451
�H@5B9=5>D

+ � �

"-*�!2&.0�&2)��03)*&
�;4*5.1*27

10
$ %

• bromothymol blue (BTB) solution or any other chemical indicator which can detect carbon dioxide

• Elodea plants or other freshwater aquarium plant

• sealable vials or test tubes

• incandescent lamp or grow light

• foil or a dark location

• freshwater snails
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https://ereader.learning.amplify.com/#/reader/36bfaae8-0a2c-4094-9b7f-e740c212af9f


�	�'B?:53D�@1BD>5B�49C3ECC9?>�AE5CD9?>	 Have students discuss briefly with a partner.

Ask students to press NEXT (or to move onto Part 2 on page 39 in the Investigation Notebook).

�	�*DE45>DC�B5F95G 31B4�C?BDC	 Using what they learned from the video and the article introduction, have students take
another look at their card sorts. To reflect their new understanding of the parts of an ecosystem that give off carbon
dioxide, have them update their sorts and move those cards that were incorrectly placed. If students are using the
Investigation Notebook, have them turn to page 39 to see the instructions for revisiting the Sorting Tool.

�	�&>�D85��<I��CC5CC=5>D��&B71>9C=C�+81D�)5<51C5��1B2?>��9?H945	 For suggestions on what to look for in students’
ideas about which organisms give off carbon dioxide, see the ON-THE-FLY ASSESSMENT 5.

�	��?>4E3D�1�2B956�3<1CC�49C3ECC9?>�12?ED�G8938�@1BDC�?6�D85�53?CICD5=�79F5�?R�31B2?>�49?H945	 Ask students to
share how they categorized the cards for each part of the ecosystem. As they share, ask them to provide evidence from
the video and the article introduction. Below are suggestions to touch on, if not brought up by students:

• $EC8B??=C�1>4�C?9<�213D5B91� According to the article, decomposers consume dead organisms in order to get
energy storage molecules and in the process, produce carbon dioxide.

• �<?451� According to the experiment, plants produce carbon dioxide. You could tell this because the BTB for the
plants in the dark, which were not doing photosynthesis, changed color from blue to yellow, indicating carbon
dioxide. This means that plants give off as well as take in carbon dioxide.

• *>19<�1>4�C>1;5� In the experiment, the BTB in the tube with the snail changed from blue to yellow, indicating
carbon dioxide. Therefore, consumers give off carbon dioxide.

• �514�=1DD5B� Students did not get any evidence about whether dead matter gives off carbon dioxide. You might
ask students to clarify why they do or do not think that dead matter and abiotic matter give off carbon dioxide.
Ask students if they think something needs to be alive in order to give off carbon dioxide. Let students know that
they will continue gathering evidence in upcoming lessons.

#5CC?>�
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�	��B95TI�B5DEB>�D?�D85� >F5CD971D9?>�(E5CD9?>	 Point out that today students learned that producers, consumers, and
decomposers all give off carbon dioxide to abiotic matter (air or water).

�	�'?9>D�?ED�D85�8?=5G?B;���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not have access to
Amplify Science at home, provide them with copies of page 40 from the Investigation Notebook and copies of the A
Feast for Decomposers article set. Students should choose and then read and annotate at least one of the articles in
the article set, A Feast for Decomposers. These articles will help them learn more about the importance of
decomposers in ecosystems.

Embedded Formative Assessment

Teacher Support
�13;7B?E>4

*395>35�%?D5���<1B96I9>7��H@5B9=5>D1<�)5CE<DC
To simplify the results of the snail and Elodea experiment for students, the experiment only looked at producers and
consumers in the dark. This achieves the lessons’ purpose of giving students evidence that both producers and
consumers give off carbon dioxide. However, simplifying the experiment in this manner may lead students to the
incorrect thinking that producers and consumers ONLY give off carbon dioxide in the dark, when in fact, they can give
off carbon dioxide at any time of the day. It is not necessary to correct students’ ideas about this in today’s lesson
because in the next lesson, they will learn more about the process of cellular respiration and will get evidence from the
Sim that the amount of light has no effect on the amount of carbon dioxide given off through cellular respiration.

&>�D85��<I��CC5CC=5>D����&B71>9C=C�+81D�)5<51C5��1B2?>��9?H945

#??;�6?B� As students revisit the card sort, look for them to place all organisms (producers, consumers, and
decomposers) into the Gives-off-carbon-dioxide category. It is important that students reach this conclusion—using
prior knowledge and evidence from the Snail and Elodea Experiment video and Feast for Decomposers article—so they
can work toward a comprehensive understanding of cellular respiration in subsequent lessons.

%?G�G81D� Students who need more support in understanding that all organisms give off carbon dioxide may benefit
from taking extra time to review the evidence that students found in the video and the article. This includes reviewing
the results of the experiment as well as text evidence. Emphasize that the experiment showed both producers and
consumers give off carbon dioxide, while the text showed that decomposers also give off carbon dioxide. This review
could be done as a whole-class discussion or in small groups. Let students know that they will learn more in upcoming
lessons about this process where organisms give off carbon dioxide, as well as why this process is important to solving
the biodome problem.
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�1&,*��5*).76
Audiojungle (Video: Snail and Elodea Experiment, Part 1).
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How Carbon Dioxide Enters the Air
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ACTIVITY

�

.1B=�,@ (5 min)
Students think individually about cellular respiration, using a visual

representation from A Feast for Decomposers.
.�)$�,'



&2C5BF9>7��5<<E<1B�)5C@9B1D9?> (20 min)
Students use the Sim to observe the dynamic process of cellular respiration,

which provides further evidence that all living organisms give off carbon

dioxide.

* $

�
$?45<9>7��?G�&B71>9C=C��9F5�&R��1B2?>��9?H945 (15 min)
Students answer the Investigation Question by creating a model that shows

which organisms give off carbon dioxide. This activity provides an On-the-Fly

Assessment for understanding that organisms give off carbon dioxide

through the process of cellular respiration.

$&��# %�
+&&#

�
*81B9>7�$?45<C (5 min)
Students reflect on their understanding of the key concept, the practice of

modeling, and the unit vocabulary terms, as they explain their models to a

partner.

*+,��%+�+&�
*+,��%+

� *�,** &%

�
�?=5G?B;
Students read a short article about mulberry trees and silkworms, and then

use the Sim to compare the amount of producer photosynthesis and cellular

respiration.

�&$�.&)"
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The Mulberry Tree and the Silkworm

Printable article: "The Mulberry Tree
and the Silkworm"

Matter and Energy in Ecosystems
Investigation Notebook, pages
41–46

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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Students gather evidence about the Investigation Question by comparing the
diagram of cellular respiration to its depiction in the Sim.

Instructional Guide
�	�#514�1�2B956�3<1CC�49C3ECC9?>�?6�D85�.1B=�,@	 Invite students to share what they wrote about the diagram of
cellular respiration.


	�)5F95G�G81D�CDE45>DC�<51B>54�4EB9>7�D85�@B5F9?EC�9>F5CD971D9?>	 Remind students that they have been
investigating how carbon dioxide gets into the air so they can figure out why there was less and less of it in the biodome.
Remind students that the experiment in the video showed evidence that producers and consumers give off carbon
dioxide and the article they read for homework indicated that decomposers do this, too.

�	� >DB?4E35�D85�F?312E<1BI�G?B4 453?=@?C5B 1>4�@B?:53D�D85�45S>9D9?>	 Collapse the instructional guide and
project the student screen. Read (or ask a student to read) the word and definition aloud.

�	� >F9D5�CDE45>DC�D?�79F5�5H1=@<5C�?6�453?=@?C5BC�6B?=�D85�1BD93<5C�D85I�38?C5	 [Worms, termites, mushrooms,
fungi of various types, soil bacteria, mold, aquatic bacteria, or small insects.]

�	�)5=9>4�CDE45>DC�D?�<??;�1D�D85�7<?CC1BI�96�D85I�>554�=?B5�CE@@?BD	

�	� >DB?4E35�D85�>5G� >F5CD971D9?>�(E5CD9?>�?>�D85�2?1B4	 Explain that students are now going to be investigating
exactly how organisms give off carbon dioxide.

Ask students to press NEXT (or to turn to page 43 in the Investigation Notebook).

�	� >DB?4E35�SBCD�@1BD�?6 *9= 13D9F9DI	 Collapse the instructional guide and project the student screen, or have students
turn to page 43 in their Investigation Notebooks. Explain that students will now be making a comparison between the
diagram they saw in the Warm-Up and the one they will see when they press VIEW CELL for organisms in the Sim.

�

2
* $

&2C5BF9>7��5<<E<1B
)5C@9B1D9?>

� � �

�'6*59.2,��*0080&5� *64.5&7.32
20
$ %

Now we know that producers, consumers, and decomposers all give off carbon dioxide, which ends up in the
abiotic matter of an ecosystem, usually in the air. Today, we are going to use the Sim to learn in more detail about
how this actually happens.
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��	� >DB?4E35�C53?>4�@1BD�?6 *9= 13D9F9DI	 Collapse the instructional guide and project the student screen, or have
students refer to Part 3 on page 43 in their Investigation Notebooks. Explain that students will be using the Sim to
observe whether cellular respiration is affected by the amount of sunlight in the ecosystem.

��	� >�@19BC��CDE45>DC�?2C5BF5�D85�*9=	 Circulate and assist as needed. Remind students to adjust the amount of
sunlight in the ecosystem so they can answer the question about sunlight.

��	��?>4E3D�1�2B956�3<1CC�49C3ECC9?>�?6�D89C�@1BD�?6�D85�*9=�13D9F9DI	 Invite students to share what they learned. Point
out that you can tell which organisms are doing cellular respiration by observing which organisms give off carbon
dioxide to abiotic matter. Confirm that sunlight does not affect which parts of the ecosystem give off carbon dioxide, so
sunlight must not be required for cellular respiration.

��	�$1;5�1�3?=@1B9C?>�25DG55>�D85�@B?35CC5C�?6�35<<E<1B�B5C@9B1D9?>�1>4�@8?D?CI>D85C9C	 Highlight the ways that
cellular respiration is similar to and different from photosynthesis.

Teacher Support
�13;7B?E>4

�B?CC3EDD9>7��?>35@D���>5B7I�1>4�$1DD5B
Throughout Middle School, students gain experience with the crosscutting concept of Energy and Matter, including the
idea that matter is conserved because atoms are conserved in physical and chemical processes. In this unit, students
learn about two chemical reactions essential to ecosystems: photosynthesis and cellular respiration. They examine
diagrams of each reaction that show the same number and type of each atom both in the reactants and the products.
To reinforce this concept have students count one type of atom (for example oxygen) on each side of the diagram in
order to confirm that no atoms have been lost or gained. Students also think about this aspect of Energy and Matter in
other domains. For example, in the physical science unit Chemical Reactions, students gather evidence that atoms are
never created, destroyed, or transformed during a chemical reaction. Students reinforce the idea that all the matter
that goes into a chemical reaction must come out in some form.

 >CDBE3D9?>1<�*E775CD9?>

*395>D9S3�#1>7E175���=@81C9J9>7��5<<E<1B�)5C@9B1D9?>�1C�1�'B?35CC
Since many scientific words are used across content areas, landing on a consistent definition of these words represents
a curricular challenge. In this unit, the term cellular respiration is defined as a chemical reaction, and this is an accurate
definition that works well in other areas of this curriculum. However, for students in this unit, that definition may be
confusing. Cellular respiration is referred to as a process (not chemical reaction) in the key concept introduced in the

We know the process of photosynthesis requires sunlight and now you will investigate whether the process of
cellular respiration also requires sunlight.

Both photosynthesis and cellular respiration are processes that take place inside the cell, but photosynthesis
only happens in producers, while cellular respiration happens in all organisms, including producers. In a way
these processes are opposites: Through photosynthesis, producers make energy storage molecules. Through
cellular respiration, all organisms use these molecules to release energy. Photosynthesis requires energy from
the sun to happen, but in cellular respiration energy is released.
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next lesson and as a category in the process editor of the Modeling Tool. Referring to both photosynthesis and cellular
respiration as processes will help students draw comparisons between the two. As you introduce the definition of
cellular respiration, it is recommended that you take a moment to explicitly label it as a process so students will have
this knowledge before using the process editor in the next activity.

Possible Responses

.81D�CDE45>DC�C8?E<4
=978D�4?�
Students should open the cells of the different organism types by pressing VIEW CELL and observe what is happening
in the mitochondria of the cells. They should compare cellular respiration, as shown in the Sim, to a visual
representation of cellular respiration.

.81D�CDE45>DC�C8?E<4�>?D935�
During cellular respiration, energy storage molecules change into carbon dioxide and water. The carbon from energy
storage molecules becomes part of carbon dioxide. Students may notice that the energy released through cellular
respiration is not shown in the Sim, while it is shown in the diagram.

.81D�4?�I?E�D89>;�D89C�4917B1=�C8?GC�12?ED�35<<E<1B�B5C@9B1D9?>�
This diagram shows that cellular respiration turns oxygen molecules and glucose (energy storage molecules) into
energy, carbon dioxide molecules, and water molecules. This process happens inside the cells of all organisms,
including producers, consumers, and decomposers.

.81D�CDE45>DC�C8?E<4
=978D�4?�
Students should first observe which organisms do cellular respiration, and then decrease sunlight to zero to observe if
cellular respiration is affected. Students can observe whether cellular respiration is affected by observing the carbon
dioxide being given off by organisms or by looking at Info view.

.81D�CDE45>DC�C8?E<4�>?D935�
By observing that all living organisms give off carbon dioxide, students should conclude that producers, primary
consumers, secondary consumers, and decomposers perform cellular respiration. Dead matter does >?D perform
cellular respiration. Students should also observe that sunlight does >?D affect cellular respiration.

#5CC?>�
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Students demonstrate their knowledge of cellular respiration by modeling their
answers to the Investigation Question.

Instructional Guide
�	� >6?B=�CDE45>DC�D81D�D85I�1B5�>?G�B514I�D?�1>CG5B�D85� >F5CD971D9?>�(E5CD9?>	 Explain that students will use what
they saw in the Sim and in the diagram to construct a model that shows how organisms give off carbon dioxide.


	�'B?:53D�1>4�9>DB?4E35�D85�$?45<9>7�+??<�13D9F9DI� �1B2?>��9?H945�9>��9B	 Collapse the instructional guide and go
over the instructions on the student screen, or on page 44 in the Investigation Notebook, as a class.

�	��=@81C9J5�D81D�CDE45>DC�C8?E<4�C8?G�G8938�?B71>9C=C�79F5�?R�31B2?>�49?H945�1C�G5<<�1C�8?G�D89C�81@@5>C	 If
necessary, model how to add an organism group to the model and open the process editor.

�	� >6?B=�CDE45>DC�D81D�D85I�G9<<�25�C81B9>7�D859B�S>9C854�=?45<C�G9D8�1�@1BD>5B��?B�96�D85I�3?=@<5D5�D85�=?45<C�9>
@19BC��G9D8�1>?D85B�@19B��1D�D85�5>4�?6�3<1CC	 Encourage students to begin thinking about what to say and share as
they are building their models.

�	�*DE45>DC�3B51D5�=?45<C	 Circulate and offer assistance as needed. A sample in the Possible Responses tab offers
some guidance.

�	�&>�D85��<I��CC5CC=5>D��$?45<9>7��5<<E<1B�)5C@9B1D9?>�9>�1>��3?CICD5=	 After class, you can review students’
work and assess their modeling ability, as well as their understanding of how organisms give off carbon dioxide through
cellular respiration. For further suggestions on how to support students, press the hummingbird icon and select ON-
THE-FLY ASSESSMENT 6.

� 


3
$&��# %��+&&#

$?45<9>7��?G�&B71>9C=C
�9F5�&R��1B2?>��9?H945

� �

�3)*0.2,��3:��5,&2.616��.9*
�>��&5'32��.3;.)*
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Embedded Formative Assessment

Possible Responses

&>�D85��<I��CC5CC=5>D����$?45<9>7��5<<E<1B�)5C@9B1D9?>�9>�1>��3?CICD5=

#??;�6?B� This Modeling Tool activity provides insight into individual student understanding that all organisms in an
ecosystem give off carbon dioxide through cellular respiration as they release energy from energy storage molecules
(Level 2 of the Progress Build). Look for models to indicate that all organisms (producers, consumers, and
decomposers) perform cellular respiration, and that an output of this process is carbon dioxide. Students are likely to
show energy (for organisms to use for survival) as an output of cellular respiration, though this is not the focus of this
unit. Additionally, students should use the carbon dioxide arrow to show that carbon dioxide moves from living things
(biotic matter) to abiotic matter, which allows them to demonstrate their understanding of the crosscutting concept of
systems and the connections between parts of a system. A proficient student model example can be found by selecting
the Possible Responses tab.

%?G�G81D� Students will continue to use the ideas that all organisms perform cellular respiration and that this process
moves carbon from biotic to abiotic matter in Lesson 2.3 when they examine data and find evidence in the Sim that a
decrease in the decomposer population led to a decrease in the amount of carbon dioxide in abiotic matter. You could
take this opportunity to conduct a full-class or small-group discussion of the connection between cellular respiration
and the amount of carbon in abiotic matter. For students who struggle to make verbal explanations during class, you
might pay special attention to providing feedback and coaching as these students write explanations to the Econauts in
Lesson 2.3.

$?45<9>7�+??<�)5C@?>C5
A possible proficient model is shown below. The model shows that carbon dioxide is given off by all organisms during
cellular respiration. During cellular respiration, organisms use energy storage molecules to release energy, while giving
off carbon dioxide. Students might show that energy storage molecules are transferred between organisms, but this is
not necessary for a proficient model.
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Students share their models, explaining to a partner how their model answers
the Investigation Question.

Instructional Guide
�	�'B5@1B5�CDE45>DC�D?�C81B5�D859B�=?45<C	 Collapse the instructional guide and project the student screen, or have
students turn to page 45 in their Investigation Notebooks. Read the instructions aloud.


	�'1BD>5BC��?B�7B?E@C�?6�6?EB��C81B5�D859B�=?45<C	 Circulate and offer assistance as needed. Listen for how students
are using the vocabulary terms. Encourage students to use as many of the terms as they can to describe their models.

�	� 6�D9=5�@5B=9DC��9>F9D5�1�65G�CDE45>DC�D?�C81B5�D859B�=?45<C�G9D8�D85�3<1CC	

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D�D?�CDE45>DC���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If
students do not have access to Amplify Science at home, provide them with copies of page 46 from the Investigation
Notebook and copies of the “Mulberry Tree and the Silkworm” article and adjust your schedule to make time to
complete the Sim activity in class. Students will be reading a short article about mulberry trees and silkworms and
using the Sim to help them understand how much photosynthesis producers perform compared with cellular
respiration.

Possible Responses

� 
 �

4
*+,��%+�+&�*+,��%+
� *�,** &%

*81B9>7�$?45<C

�

!-&5.2,��3)*06
5
$ %

�?G�4?�?B71>9C=C�79F5�?R�31B2?>�49?H945�
Producers, consumers, and decomposers give off carbon dioxide through cellular respiration. During this process,
energy storage molecules plus oxygen combine to make carbon dioxide plus water, releasing energy. Through this
process, carbon moves from the biotic matter of an ecosystem to abiotic matter.
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ACTIVITY

�

.1B=�,@ (5 min)
Students get graphical data about decomposers in the biodome that they

will use to support a claim about why the amount of carbon dioxide

decreased in the biodome's air.

.�)$�,'



�9C3ECC9>7�D85��1D1 (10 min)
The teacher introduces a key concept and reviews what students have

learned so far in order to prepare students to apply these ideas to the

biodome.

+�����)�#��
� *�,** &%

�
+5CD9>7�1��<19=�9>�D85�*9= (15 min)
Students use the Sim to test a claim so they have direct evidence that they

can cite in their messages to the Econauts.
* $

�
.?B4�)5<1D9?>C89@C�)?ED9>5 (15 min)
Students use key terms to reflect on Chapter 2, and this provides an

opportunity for an On-the-Fly Assessment of students’ ideas about why the

amount of carbon dioxide in the biodome decreased.

*+,��%+�+&�
*+,��%+

� *�,** &%

�
�?=5G?B;
Students demonstrate their understanding of cellular respiration by writing

an explanation, which answers the Chapter 2 Question, for the Econauts.
�&$�.&)"
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	�
$1DD5B�1>4��>5B7I�9>��3?CICD5=C

Lesson Guides

136



����"��� �!�# ��!

Matter and Energy in Ecosystems
Investigation Notebook, pages
47–51

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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Students analyze data from the biodome, which shows producer, consumer,
and decomposer populations over time.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 48 in the Investigation Notebook. Allow a few minutes for students to individually respond to
the Warm-Up.

Possible Responses

1
.�)$�,'

.1B=�,@


 � � �

%&51�#4
5
$ %

�1>�D89C�7B1@8�85<@�I?E�5H@<19>�G8I�D85�1=?E>D�?6�31B2?>�49?H945�9>�D85�19B�?6�D85�29?4?=5�453B51C54�

Students may have different ideas at this point in the lesson. Both possible responses are shown below:

05C	 The graph helps because it shows the decomposer population decreased before Year 3. This decrease could
explain the decrease in carbon dioxide, since decomposers do cellular respiration, which means they give off carbon
dioxide. Fewer decomposers could mean less cellular respiration and therefore, less carbon dioxide.

%?	 The graph does not help because it does not show anything about the air or carbon dioxide.

#5CC?>�
	�
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.81D�CDE45>DC�C8?E<4�>?D935�
Students should notice that after they kill decomposers, the amount of carbon dioxide in abiotic matter decreased. The
rate of cellular respiration in the ecosystem also decreased. Students may also notice that the amount of dead matter
has significantly increased.
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Students write to the Econauts and explain that a decrease in decomposers caused a decrease
in carbon dioxide in the air of the biodome.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D85�8?=5G?B;	 If students do not have access to Amplify Science at
home, provide them with copies of page 51 from the Investigation Notebook.

Teacher Support
 >CDBE3D9?>1<�*E775CD9?>

'B?F949>7�$?B5�*E@@?BD��$1;9>7�+9=5�D?�.B9D5��H@<1>1D9?>C�9>��<1CC
Although students are assigned to write their explanations to the Econauts as homework, you may wish to instead set
aside some time at the beginning of the next lesson for this activity. Since this writing assignment constitutes the
culminating application of the Chapter 2 content prior to the Critical Juncture lesson, making time for students to do
this writing in the supportive environment of the classroom may give you a better sense of where your students are in
their understanding of this content.

Possible Responses

� 
 � �

5
�&$�.&)"

�?=5G?B;

�31*:35/

*E@@?BD�1�3<19=�D81D�1>CG5BC�D85��81@D5B�
�(E5CD9?>��EC9>7�5F945>35�D81D�I?E�3?<<53D54�D8B?E78?ED�D89C�381@D5B	
�5�CEB5�D?�5H@<19>�8?G�D85�5F945>35�CE@@?BDC�D85�3<19=	�+85�.?B4��1>;�9>3<E45C�F?312E<1BI�D5B=C�D81D�G9<<�85<@
I?E�GB9D5	
A decrease in the population of 453?=@?C5BC caused a decrease in 31B2?>�49?H945 in the 129?D93�=1DD5B of the
biodome. The evidence from Dr. Corry shows that the decomposer population went down but the @B?4E35B and
3?>CE=5B populations did not. In the Sim, I saw evidence that killing decomposers led to a decrease in the amount of
carbon dioxide in abiotic matter. This is because decomposers do 35<<E<1B�B5C@9B1D9?>. Cellular respiration affects the
amount of carbon dioxide in abiotic matter because in order to release energy, cells have to take in 5>5B7I�CD?B175
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Critical Juncture Assessment
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ACTIVITY

�

$E<D9@<5��8?935�(E5CD9?>C (25 min)
These multiple-choice questions provide an auto-scored measure of

students’ placements on the Progress Build.
�#�**



.B9DD5>�)5C@?>C5�(E5CD9?>��� (10 min)
This written-response question provides additional information about

students’ placements on the Progress Build. This item can be scored by

referencing the provided rubric in the Matter and Energy in Ecosystems
Critical Juncture Assessment Answer Key and Scoring Guide (in the Digital

Resources).

�#�**

�
.B9DD5>�)5C@?>C5�(E5CD9?>��
 (10 min)
This written-response question provides additional information about

students’ placements on the Progress Build. This item can be scored by

referencing the provided rubric in the Matter and Energy in Ecosystems
Critical Juncture Assessment Answer Key and Scoring Guide (in the Digital

Resources).

�#�**

�
�?=5G?B;
Students have the opportunity to read about the part of the cell that

performs cellular respiration and how it became part of the cell.
�&$�.&)"

#5CC?>�
	�
$1DD5B�1>4��>5B7I�9>��3?CICD5=C

Lesson Guides

150



https://assets-prdd.learning.amplify.com/damAssets/51286dc7-4c94-4a7e-9592-01e15ec8c606/cda8ff45-1b09-4489-923e-fe34650f18f0/MEE_Critical_Juncture_Assessment_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/51286dc7-4c94-4a7e-9592-01e15ec8c606/cda8ff45-1b09-4489-923e-fe34650f18f0/MEE_Critical_Juncture_Assessment_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/51286dc7-4c94-4a7e-9592-01e15ec8c606/cda8ff45-1b09-4489-923e-fe34650f18f0/MEE_Critical_Juncture_Assessment_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/58ffaa40-321d-4f7e-91e7-fc1de4c04a60/1c939b3e-b58a-4888-8bfb-ae4b550280cc/MEE_Critical_Juncture_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/58ffaa40-321d-4f7e-91e7-fc1de4c04a60/1c939b3e-b58a-4888-8bfb-ae4b550280cc/MEE_Critical_Juncture_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/58ffaa40-321d-4f7e-91e7-fc1de4c04a60/1c939b3e-b58a-4888-8bfb-ae4b550280cc/MEE_Critical_Juncture_Assessment_Answer_Key_And_Scoring_Guide.pdf
https://assets-prdd.learning.amplify.com/damAssets/acf07fba-2e30-458a-951e-e5d9fd6427e6/f5c564df-3be2-4f7a-9d5c-b4dbcd249035/Printable_Article_How_Did_We_Get_Mitochondria.pdf
https://assets-prdd.learning.amplify.com/damAssets/acf07fba-2e30-458a-951e-e5d9fd6427e6/f5c564df-3be2-4f7a-9d5c-b4dbcd249035/Printable_Article_How_Did_We_Get_Mitochondria.pdf
https://assets-prdd.learning.amplify.com/damAssets/16ed795c-96d6-400d-bdd5-e4b2a64904c3/6873ea8f-aebf-4643-9056-ab6c69091526/MEE_Investigation_Notebook_Page_52_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/16ed795c-96d6-400d-bdd5-e4b2a64904c3/6873ea8f-aebf-4643-9056-ab6c69091526/MEE_Investigation_Notebook_Page_52_NA18.pdf


Students complete 12 multiple-choice questions to show their understanding of
the content at this point in the unit.

Instructional Guide
�	�*DE45>DC�3?=@<5D5�=E<D9@<5�38?935�AE5CD9?>C	 Circulate and assist students with clarifying instructions, as needed.

Teacher Support
�CC5CC=5>D

'5417?7931<��?1<C���CC5CC9>7��?=@<5H� 451C
The Critical Juncture Assessment is different from traditional multiple-choice tests. Rather than testing recall of
isolated facts, the questions are designed to assess the deep, explanatory understanding called for in NGSS and the
Progress Build. Students are required to figure out and explain or make predictions about phenomena and as a result,
students should expect to spend more time with each question as they think through the scenarios and work out their
answers.

Possible Responses

1
�#�**

$E<D9@<5��8?935�(E5CD9?>C


 � �

�807.40*��-3.(*��8*67.326
25
$ %

�	��<715�1B5�@<1>D<9;5�?B71>9C=C�D81D�<9F5�9>�D85�G1D5B	�+85C5�1<715�81F5�255>�9>�CE><978D�6?B�C5F5B1<�8?EBC�>?G	
.81D�31>�D85�1<715�4?�2531EC5�D85I�1B5�9>�CE><978D��.81D�4?5C�D89C�=51>�6?B�D85�>E=25B�?6�5>5B7I�CD?B175
=?<53E<5C�9>�D85�1<715�

+85�CE>�31EC54�D85�@8ID?@<1>;D?>�D?�	�	�	

a. D1;5�9> carbon from the air. The carbon is used to make energy storage molecules.

#5CC?>�
	�
�3D9F9DI��
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+85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�@<1>DC�1>4�1>9=1<C�9>C945�D85�=?45<�53?CICD5=�CD1BD54�?ED�8978	
+85>�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�2571>�D?�453B51C5	�.1C�D85�453B51C5�2531EC5�D85�<978D�G1C
CG9D3854�?>�?B�2531EC5�9D�G1C�CG9D3854�?R��.81D�81@@5>54�D?�D85�1=?E>D�?6�31B2?>�49?H945�9>�D85�19B�

b. The scientist switched the light ?R, and there is =?B5 carbon dioxide in the air.
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'?CC92<5�CDE45>D�B5C@?>C5� Since the tank is exposed to light, the plants are performing photosynthesis. This means
carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. I also know that some carbon is moving out of living things into
the air, because the organisms are giving off carbon dioxide as they use up energy storage molecules through cellular
respiration. Because carbon is moving into and out of living things, I am not sure how the amount of carbon in living
things is changing.

#5F5<��� Student indicates an understanding of Levels 1 and 2 and indicates that the amount of carbon in living things
must be increasing because there is a fixed amount of carbon in the tank.

'?CC92<5�CDE45>D�B5C@?>C5� Since the tank is exposed to light, the plants are performing photosynthesis. This means
carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. I also know that some carbon is moving out of living things into
the air, because the organisms are giving off carbon dioxide as they use up energy storage molecules through cellular
respiration. Since the amount of carbon in the air is decreasing, the amount of carbon in living things is increasing. This
is because it is a closed ecosystem and there is a set amount of carbon—it can’t be produced or used up.
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Students complete the second written-response question on the Critical
Juncture Assessment.

Instructional Guide
�	�*DE45>DC�3?=@<5D5�D85�C53?>4�GB9DD5>�B5C@?>C5�AE5CD9?>	 Circulate and assist students with clarifying
instructions, as needed.


	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D�D?�CDE45>DC���3D9F9DI���?B�@175��
�9>�D85� >F5CD971D9?>�%?D52??;�	 Explain
that students will read a short article to learn more about the part of the cell where cellular respiration occurs. If
students do not have access to Amplify Science at home, provide them with copies of page 52 from the Investigation
Notebook and copies of the “How Did We Get Mitochondria?” article.

Possible Responses

� 


3
�#�**

.B9DD5>�)5C@?>C5
(E5CD9?>��


�

%5.77*2� *64326*��8*67.32���
10
$ %

��7B?E@�?6�5>79>55BC�81C�3B51D54�1�29?4?=5�S<<54�G9D8�19B��@<1>DC��1>4�1>9=1<C	�%?�=1D5B91<�31>�75D�9>�?B�?ED��2ED
CE><978D�31>�75D�9>�4EB9>7�D85�41ID9=5	

+85�G1<<C�?6�D85�29?4?=5�1B5�=145�?6�1�=1D5B91<�D81D�12C?B2C�1>4�<?3;C�1G1I�31B2?>�49?H945�6B?=�D85�19B�C?�9D�9C
>?D�1F19<12<5�D?�D85�<9F9>7�D89>7C�9>C945	�.81D�4?�I?E�@B5493D�G9<<�81@@5>�D?�31B2?>�9>�D85�19B�?F5B�D9=5���?G�3?E<4
D89C�1R53D�D85�<9F9>7�D89>7C�9>�D85�4?=5���H@<19>�I?EB�D89>;9>7	

#5F5<��� Student indicates that carbon in the air will decrease over time, and that this will negatively impact living things
because plants will not have material (carbon dioxide) to perform photosynthesis.

#5CC?>�
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Shutterstock--marcinhajdasz/Getty Images-- Mariya Bibikova/Getty Images-- LifeJourneys/Getty Images-- Richard Carey/Getty
Images-- Eric Isselé--e/Getty Images-- 3DSculptor/Getty Images (Matter and Energy in Ecosystems Critical Juncture Assessment
copymaster).
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Getting Energy in a Cave Ecosystem

Printable article: “Getting Energy in
a Cave Ecosystem”

Getting Energy Near a Deep-Sea
Vent

Printable article: “Getting Energy
Near a Deep-Sea Vent”

Getting Energy in a Coastal Prairie
Ecosystem

Printable article: “Getting Energy in
a Coastal Prairie Ecosystem”

Glacier Mice: Living Arctic
Tumbleweeds

Printable article: “Glacier Mice:
Living Arctic Tumbleweeds”

Matter and Energy in Ecosystems
Investigation Notebook, pages
53–67

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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https://assets-prdd.learning.amplify.com/damAssets/453991f3-2eb7-4454-af6d-a101f51def67/cc7abcdd-1ecb-48fd-a858-afca82a5789a/Printable_Article_Getting_Energy_In_A_Cave_Ecosystem.pdf
https://assets-prdd.learning.amplify.com/damAssets/453991f3-2eb7-4454-af6d-a101f51def67/cc7abcdd-1ecb-48fd-a858-afca82a5789a/Printable_Article_Getting_Energy_In_A_Cave_Ecosystem.pdf
https://assets-prdd.learning.amplify.com/damAssets/19d8c6ab-2075-422b-b88d-79f73c203e15/70351641-d6c8-49aa-9c38-0899941dd46e/Printable_Article_Getting_Energy_Near_A_Deep-Sea_Vent.pdf
https://assets-prdd.learning.amplify.com/damAssets/19d8c6ab-2075-422b-b88d-79f73c203e15/70351641-d6c8-49aa-9c38-0899941dd46e/Printable_Article_Getting_Energy_Near_A_Deep-Sea_Vent.pdf
https://assets-prdd.learning.amplify.com/damAssets/a84e77f9-814f-4687-ac11-95e8ef75fb49/8b9c3c4d-62e0-40dd-8d2a-2d05ee23b422/Printable_Article_Getting_Energy_In_A_Coastal_Prairie_Ecosystem.pdf
https://assets-prdd.learning.amplify.com/damAssets/a84e77f9-814f-4687-ac11-95e8ef75fb49/8b9c3c4d-62e0-40dd-8d2a-2d05ee23b422/Printable_Article_Getting_Energy_In_A_Coastal_Prairie_Ecosystem.pdf
https://assets-prdd.learning.amplify.com/damAssets/d1e0e08a-e521-4ec1-b349-e99fc4a2ba2a/e7872d28-5484-4a66-9f9e-d405cc957626/Printable_Article_Glacier_Mice_Living_Arctic_Tumbleweeds.pdf
https://assets-prdd.learning.amplify.com/damAssets/d1e0e08a-e521-4ec1-b349-e99fc4a2ba2a/e7872d28-5484-4a66-9f9e-d405cc957626/Printable_Article_Glacier_Mice_Living_Arctic_Tumbleweeds.pdf
https://assets-prdd.learning.amplify.com/damAssets/7dc317c8-ead2-4c32-b333-fcbc85530524/ddee528d-c456-45c1-84e0-b3a229159cb5/MEE_Investigation_Notebook_Pages_53%E2%80%9367_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/7dc317c8-ead2-4c32-b333-fcbc85530524/ddee528d-c456-45c1-84e0-b3a229159cb5/MEE_Investigation_Notebook_Pages_53%E2%80%9367_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/7dc317c8-ead2-4c32-b333-fcbc85530524/ddee528d-c456-45c1-84e0-b3a229159cb5/MEE_Investigation_Notebook_Pages_53%E2%80%9367_NA18.pdf




Teacher Support

�# ����� �#�

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=�$1>175=5>D��'B?F949>7��9B53D9?>�D?�*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
In this Warm-Up, as well as in Activity 2, each color group has a slightly different set of instructions and tasks that are
tailored to support mastery of particular ideas. In an effort to make managing these different tasks easier on the
teacher, the instructions in this instructional guide are the same for each of the color groups.

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=��>F9B?>=5>D��*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
Consider how you want to treat the issue of students being assigned different tasks. Some students may react badly
when they find out that they are being assigned a review of more basic material than other students, especially if that is
publicly acknowledged. On the other hand, knowing that this lesson’s activities are selected specifically to help
students master a particular idea based on your assessment of their earlier work may help motivate students.

��#��� �#�

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=�$1>175=5>D��'B?F949>7��9B53D9?>�D?�*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
In this Warm-Up, as well as in Activity 2, each color group has a slightly different set of instructions and tasks that are
tailored to support mastery of particular ideas. In an effort to make managing these different tasks easier on the
teacher, the instructions in this instructional guide are the same for each of the color groups.

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=��>F9B?>=5>D��*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
Consider how you want to treat the issue of students being assigned different tasks. Some students may react badly
when they find out that they are being assigned a review of more basic material than other students, especially if that is
publicly acknowledged. On the other hand, knowing that this lesson’s activities are selected specifically to help
students master a particular idea based on your assessment of their earlier work may help motivate students.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

#5CC?>�
	�
�3D9F9DI��

167



� ����� �#�

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=�$1>175=5>D��'B?F949>7��9B53D9?>�D?�*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
In this Warm-Up, as well as in Activity 2, each color group has a slightly different set of instructions and tasks that are
tailored to support mastery of particular ideas. In an effort to make managing these different tasks easier on the
teacher, the instructions in this instructional guide are the same for each of the color groups.

 >CDBE3D9?>1<�*E775CD9?>

�<1CCB??=��>F9B?>=5>D��*DE45>DC��CC97>54�D?��9R5B5>D�+1C;C
Consider how you want to treat the issue of students being assigned different tasks. Some students may react badly
when they find out that they are being assigned a review of more basic material than other students, especially if that is
publicly acknowledged. On the other hand, knowing that this lesson’s activities are selected specifically to help
students master a particular idea based on your assessment of their earlier work may help motivate students.

Possible Responses

�# ����� �#�

��#��� �#�

� ����� �#�

�?�I?E�17B55�?B�49C17B55�G9D8�D89C�3<19=���H@<19>�I?EB�1>CG5B	
Answers will vary for all three groups.

�?�I?E�17B55�?B�49C17B55�G9D8�D89C�3<19=���H@<19>�I?EB�1>CG5B	
Answers will vary for all three groups.

�?�I?E�17B55�?B�49C17B55�G9D8�D89C�3<19=���H@<19>�I?EB�1>CG5B	
Answers will vary for all three groups.
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The teacher introduces the next set of activities and explains how each group
can access their directions.

Instructional Guide
�	�'B?:53D�=5CC175�6B?=��B	��?BBI�1>4�9>DB?4E35�D85�41INC�6?3EC	 Read the message aloud. Explain that students will
investigate the claim they were given in the Warm-Up by reading a short article from Dr. Corry and by running some
tests in the Sim.


	��9B53D�CDE45>DC�D?�2579>�D85�13D9F9DI	 Students should navigate to Activity 2, or if using the Investigation Notebook,
turn to the correct page in their Investigation Notebooks (pages 56–57 for the Purple Group, 59–60 for the Blue Group,
and 62–64 for the Green Group).

�
+�����)

'B5@1B9>7�D?� >F5CD971D5
�<19=C


 � � �

�5*4&5.2,�73��29*67.,&7*��0&.16
3
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��#��� �#�

�	��9B53D�CDE45>DC�D?�31B56E<<I�B514�1>4�1>>?D1D5�D85�>?D5C�12?ED�D859B�1CC97>54�53?CICD5=	 Circulate and check to
see if students need assistance. If students are using the Investigation Notebook, make sure students are referring to
the correct page (pages 56–57 for the Purple Group, 59–60 for the Blue Group, and 62–64 for the Green Group), and
distribute printed articles.


	�.85>�CDE45>DC�1B5�B514I��49B53D�D85=�D?�>1F971D5�D?�D85�>5HD�@1BD�?6�D89C�13D9F9DI�2I�@B5CC9>7�%�/+��?B�2I
=?F9>7�?>�D?�'1BD�
�9>�D859B� >F5CD971D9?>�%?D52??;C	

�	��9B53D�CDE45>DC�D?�?@5>�D85�*9=�1>4�6?<<?G�D85�9>CDBE3D9?>C�?>�D859B�45F935C��?B�9>�D859B� >F5CD971D9?>
%?D52??;C	 Remind students to answer the questions on their screens, or in their Investigation Notebooks, as they go.

�	�.85>�CDE45>DC�1B5�B514I��49B53D�D85=�D?�>1F971D5�D?�D85�>5HD�@1BD�?6�D89C�13D9F9DI�2I�@B5CC9>7�%�/+�?B�2I
=?F9>7�?>�D?�'1BD���9>�D859B� >F5CD971D9?>�%?D52??;C	

�	��9B53D�CDE45>DC�D?�B5C@?>4�D?�D85��3?>1EDCN�3<19=�9>�GB9D9>7	 Remind students to mention any evidence they found
in the reading and the Sim when they are writing their responses.

� ����� �#�

�	��9B53D�CDE45>DC�D?�31B56E<<I�B514�1>4�1>>?D1D5�D85�>?D5C�12?ED�D859B�1CC97>54�53?CICD5=	 Circulate and check to
see if students need assistance. If students are using the Investigation Notebook, make sure students are referring to
the correct page (pages 56–57 for the Purple Group, 59–60 for the Blue Group, and 62–64 for the Green Group), and
distribute printed articles.


	�.85>�CDE45>DC�1B5�B514I��49B53D�D85=�D?�>1F971D5�D?�D85�>5HD�@1BD�?6�D89C�13D9F9DI�2I�@B5CC9>7�%�/+��?B�2I
=?F9>7�?>�D?�'1BD�
�9>�D859B� >F5CD971D9?>�%?D52??;C	

�	��9B53D�CDE45>DC�D?�?@5>�D85�*9=�1>4�6?<<?G�D85�9>CDBE3D9?>C�?>�D859B�45F935C��?B�9>�D859B� >F5CD971D9?>
%?D52??;C	 Remind students to answer the questions on their screens, or in their Investigation Notebooks, as they go.

�	�.85>�CDE45>DC�1B5�B514I��49B53D�D85=�D?�>1F971D5�D?�D85�>5HD�@1BD�?6�D89C�13D9F9DI�2I�@B5CC9>7�%�/+�?B�2I
=?F9>7�?>�D?�'1BD���9>�D859B� >F5CD971D9?>�%?D52??;C	

�	��9B53D�CDE45>DC�D?�B5C@?>4�D?�D85��3?>1EDCN�3<19=�9>�GB9D9>7	 Remind students to mention any evidence they found
in the reading and the Sim when they are writing their responses.
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Teacher Support

�# ����� �#�

 >CDBE3D9?>1<�*E775CD9?>

'B?F949>7�$?B5�*E@@?BD���?3EC9>7�?>�D85�'EB@<5��B?E@
For this differentiated activity, students in the purple group may require the most support when thinking about and
investigating a claim. While you are circulating during the text and Sim activities, you will need to check in with students
in all three groups, but we suggest that when possible, you provide extra support to the purple group. Students in this
group are investigating the claim about the cave ecosystem, and although it is covered in the article, they may need
more support in understanding the cave ecosystem. You can use the following prompts if students are having trouble
understanding that the fig tree is part of the cave ecosystem, even though it is outside the cave. Without this
understanding, students may be confused about the Sim results, which show that an ecosystem cannot survive without
sunlight, even though caves can.

��#��� �#�

 >CDBE3D9?>1<�*E775CD9?>

+538>?<?7I�%?D5��#9=9D1D9?>C�?6�D85�*9=��3?CICD5=
The blue group investigates the claim that an ecosystem can survive with only producers. The results that students
observe in the Sim—that it takes a long time for all the producers to die out—are not completely accurate, because the
Sim focuses primarily on carbon and does not represent the role that nutrients play in an ecosystem. In reality, an
ecosystem cannot survive with only producers. Decomposers are essential for another reason—as they break down
dead matter, they release nutrients, such as nitrogen and potassium, into the soil. Plants use these nutrients to build
critical molecules, such as proteins and DNA.

1. Does what happened to the ecosystem in the Sim when there was no sunlight match what happens inside the
cave (which does not have light)? [No, in the Sim, the ecosystem died without sunlight. But, according to the
article, a cave ecosystem can flourish without light.]

2. The Sim represents a closed ecosystem: no resources from outside the ecosystem can come in, and nothing
from inside the ecosystem can go out. Is the cave itself a closed ecosystem? [The cave by itself is not a closed
ecosystem, because the bats can leave the cave to get food from the fruit trees.]

3. The article said that the fig tree is part of the cave ecosystem. How does this information help you think about the
claim that populations in cave ecosystems can survive without sunlight? [Since the fig tree is a producer, it
requires sunlight to do photosynthesis. Knowing that the fig tree is part of the cave ecosystem means cave
ecosystems also need sunlight to survive. This is because the bats eat the fruit and then bat poop is food for
many organisms in the cave. If the trees did not get sunlight, they would die. Then the bats would die, and then
lots of other organisms would not have food, and they would die too.]
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Possible Responses
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'1BD����*E><978D

2. b. producers.

3. Energy storage molecules are made by combining G1D5B and 31B2?>�6B?=�31B2?>�49?H945 using energy from the
sun.

4. After they are produced, energy storage molecules are turned into G1D5B and 31B2?>�49?H945 during the process
of releasing energy in the mitochondrion. The 31B2?>�49?H945 *then moves into the air (abiotic matter).

'1BD�
��.9D8?ED�*E><978D

3. Producers do not make energy storage molecules in the chloroplast, but they still use them in the mitochondrion.

4. Without sunlight, the energy storage molecules in the organisms decreased and everything in the ecosystem
started to die. This happened because producers can’t make energy storage molecules without sunlight, and
producers make all the energy storage molecules for an ecosystem. The organisms did not have enough energy
storage molecules to survive.

.81D�CDE45>DC�C8?E<4
=978D�4?� Students should first run the Sim with sunlight ON, and then press VIEW CELL to see
where and how energy storage molecules are produced. After that, they should then turn sunlight OFF and observe
what happens to the energy storage molecules in producers and consumers.

.81D�CDE45>DC�C8?E<4�>?D935� Students should notice that producers need sunlight to make energy storage molecules
through photosynthesis. Once there is no sunlight, the producers stop making energy storage molecules and the
amount of energy storage molecules in producers and consumers decreases. Students should observe that if they run
the Sim for 100 time units, all living things in the ecosystem die. Decomposers are the last organisms to die, since they
get energy storage molecules from dead matter. It takes a long time for all the organisms to die, but eventually they do.

.B9D5�1�C8?BD�=5CC175�D?�"59D8�1>4�5H@<19>�G85D85B�I?E�17B55�G9D8�89C�3<19=�?B�>?D	��5�CEB5�D?�EC5�5F945>35�6B?=
D85�1BD93<5�1>4�D85�*9=�9>�I?EB�5H@<1>1D9?>	�)5=5=25B��D85��3?>1EDC�4?�>?D�;>?G�1C�=E38�12?ED�53?CICD5=C�1C
I?E�4?��C?�I?E�C8?E<4�5H@<19>�I?EB�9451C�6E<<I�1>4�3<51B<I	
Keith, I've investigated and your claim is not supported. Even though there is no sunlight in the cave, the article I read
told me that bats get energy storage molecules from fig trees (producers) outside the cave, and fig trees use energy
from the sun to make energy storage molecules. I ran some tests in the Sim, and they confirmed this—producers are

#5CC?>�
	�
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the only ones that can make energy storage molecules and they need sunlight. When I turned sunlight off, the
producers stopped making energy storage molecules and everything eventually died. This shows that without sunlight,
an ecosystem cannot survive.

'1BD����.9D8�'B?4E35BC���?>CE=5BC��1>4��53?=@?C5BC

2. After they are produced, energy storage molecules are turned into G1D5B and 31B2?>�49?H945 during the process
of releasing energy in the mitochondrion. The 31B2?>�49?H945 *then moves into the air (abiotic matter).

3. b. They do cellular respiration.

4. The carbon in energy storage molecules is turned into 31B2?>�49?H945. When it leaves producers, consumers,
and decomposers, it goes to 129?D93�=1DD5B.

'1BD�
��&><I�'B?4E35BC

4. �H@<19>�G81D�81@@5>54�D?�D85�@B?4E35B�@?@E<1D9?>�?F5B�D9=5	 At first, the producer population increased
because there were no consumers to eat them. It later began decreasing, and continued decreasing for the rest
of the run.

�H@<19>�G8I�81F9>7�1>�53?CICD5=�G9D8?ED�1>I�3?>CE=5BC�?B�453?=@?C5BC�31EC54�D85�@B?4E35B�@?@E<1D9?>
D?�381>75	
At first, the population of producers increased because they were not being eaten by primary consumers. Then,
the population of producers decreased because they did not have enough carbon dioxide. The carbon dioxide in
abiotic matter decreased because no consumers or decomposers are adding carbon dioxide through cellular
respiration. Plants do cellular respiration for a while, but start to die off because there is not enough carbon
dioxide for them to continue making energy storage molecules. The carbon is stuck in dead plants, and there’s no
way for the carbon from the dead matter to get back to the air without decomposers.

.81D�CDE45>DC�C8?E<4
=978D�4?� Students should first run the Sim with the default settings and observe what is
happening to the energy storage molecules in the ecosystem, both in Sim View and Cell View. Then, students should
restart the ecosystem and set the amounts for primary consumers, secondary consumers, and decomposers to zero.
They should investigate what happens to the number of producers, and observe what is happening to the amount of
carbon dioxide over time. They should run the Sim for 250 time units.

.81D�CDE45>DC�C8?E<4�>?D935� Some students may argue that the ecosystem can survive with only producers since
producers both take in and give off carbon dioxide. Other students will notice that Carbon Dioxide in Abiotic decreases
without consumers or decomposers, which causes the producer population to decrease. Without decomposers, the
carbon from dead plants remains trapped in dead matter and the carbon dioxide in the air will slowly decrease. This will
cause the ecosystem to very slowly collapse, but it takes a long time to see in the Sim.
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)5C@?>4�D?��3?>1ED�+5CC��=5C�2I�5H@<19>9>7�G85D85B�?B�>?D�D85�5F945>35�I?E�6?E>4�G9<<�CE@@?BD�85B�3<19=	��5
CEB5�D?�9>3<E45�5F945>35�6B?=�D85�1BD93<5��D85�*9=��1>4�1>ID89>7�5<C5�I?E�<51B>54�9>�D85�E>9D	�)5=5=25B��D85
�3?>1EDC�4?�>?D�;>?G�1C�=E38�12?ED�53?CICD5=C�1C�I?E�4?��C?�I?E�C8?E<4�5H@<19>�I?EB�9451C�6E<<I�1>4�3<51B<I	

Two possible responses are provided. For reasons explained in the Teacher Support note and because it may take too
long for students to see the entire ecosystem collapse, some students may conclude the claim is supported, although
in reality, a producers- only ecosystem could not survive.

�<19=� *�%&+�CE@@?BD54�
Tess, I could not find evidence to support your claim. First, the article I read said that even though a prairie ecosystem
might look like it is only plants, there are lots of consumers and decomposers in the ecosystem—grasshoppers,
gophers, and worms, for example. This means there are a lot of organisms performing cellular respiration, so energy
storage molecules from producers and dead matter would get broken down and release energy, giving off carbon
dioxide to the atmosphere. This is important, because plants need carbon dioxide from the atmosphere (abiotic
matter) to produce energy storage molecules. In the Sim, when there only producers, the amount of carbon dioxide in
the atmosphere decreases. Producers do cellular respiration and release carbon dioxide, but without consumers and
decomposers also releasing carbon dioxide to the atmosphere, the amount of carbon dioxide in the atmosphere
decreases. After a while, there was not enough carbon dioxide for producers to make more energy storage molecules,
and they started dying. This evidence shows there cannot be any ecosystem with only producers.

�<19=� *�CE@@?BD54�
Tess, I found evidence to support your claim. Producers need carbon dioxide to survive and carbon dioxide is given off
when all organisms use energy storage molecules for energy. An ecosystem with producers gives off carbon dioxide
because producers are the ones that give off carbon dioxide, so a producer ecosystem will survive.

'1BD����.9D8?ED�*E><978D

�	��1>�D85�53?CICD5=�CEBF9F5�G9D8?ED�<978D��.8I�?B�G8I�>?D�
The ecosystem can survive for a little while without light, but eventually the populations start to die because without
light, producers can’t do photosynthesis. Producers' energy storage molecules run out and they die. This also means
there will not be enough energy storage molecules for consumers, which eat producers. Eventually, even the
decomposers run out of energy storage molecules.

'1BD�
��)5@B5C5>D�1��55@�*51�-5>D��3?CICD5=�9>�D85�*9=

�	��51DEB5C�?6�D85�*9=��3?CICD5=���<56D�

• photosynthesis
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Students use the Word Relationships routine to share what they have learned
with students who read about a different ecosystem

Instructional Guide
�	�'B?:53D�D85�9>CDBE3D9?>C�1>4�B5F95G�D85�.?B4�)5<1D9?>C89@C�B?ED9>5	 Collapse the instructional guide and project
the student screen, or have students turn to page 65 in their Investigation Notebooks. Explain that students who
investigated different ecosystems should form groups of three. Each group will be comprised of one representative
from each of the three ecosystems: cave, producers, and deep-sea vent. Students will take turns sharing what they
learned about the ecosystem they investigated. Remind them about using the Word Relationships cards to construct
sentences.


	��9CDB92ED5�C5DC�?6�.?B4�)5<1D9?>C89@C�31B4C�1>4�9>CDBE3D�CDE45>DC�D?�2579>�D85�13D9F9DI	 Each group of three
students gets one set of cards. Circulate and offer assistance as students construct their sentences. Allow at least 10
minutes for students to share with their groups. Collect card sets at the end of the activity so they will be ready for your
next class.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D�D?�CDE45>DC���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If
students do not have access to Amplify Science at home, provide them with copies of page 66 from the Investigation
Notebook and copies of the “Glacier Mice: Living Arctic Tumbleweeds” article. If students did not get a chance to finish
writing to the Econauts, they should do so for homework. Explain that students will also read a short article to learn
about another, very different ecosystem for homework.

�	�&@D9?>1<��'?9>D�?ED�D85�*5<6��CC5CC=5>D���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not
have access to Amplify Science at home, provide them with copies of page 67 from the Investigation Notebook. Remind
students that in order to reflect on their own learning, they will revisit these questions at the end of every chapter. Some
of the questions are based on learning that will come later in the unit, so it’s fine if students select NOT YET for some of
their responses.

� + 
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This optional homework provides a chance for students to reflect on their learning so far.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D89C�?@D9?>1<�8?=5G?B;�1CC97>=5>D	 If students do not have access to
Amplify Science at home, provide them with copies of page 67 from the Investigation Notebook.

Teacher Support
�CC5CC=5>D

*DE45>D�*5<6��CC5CC=5>D��)5T53D9>7�?>�D85�,>9D
This is the second of four self-assessments (one at the end of every chapter), which invites students to reflect on their
progress in the unit. To gain insight into students’ thinking at this point in the unit, review their responses and questions.

Possible Responses

� + 
 � �

5
�&$�.&)"

*5<6��CC5CC=5>D
�&@D9?>1<�

!*0+��66*661*27���47.32&0�

Answers will vary. This is a self-reflection.
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�81@D5B�(E5CD9?>

What happened to the carbon that used to be in the air (abiotic matter) of the biodome?

 >F5CD971D9?>�(E5CD9?>C

• If the amount of carbon changed in one part of a closed ecosystem, what happened to the carbon in the rest of the
ecosystem? (3.1, 3.2)

"5I��?>35@DC

• Since carbon cannot be produced or used up, the total amount of carbon in a closed ecosystem does not change.
(3.3) ?

• If the amount of carbon increased in abiotic matter, then it also decreased in biotic matter. If the amount of carbon
decreased in abiotic matter, then it also increased in biotic matter. (3.3)

�81@D5B��
&F5BF95G
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"Carbon in the Global Ecosystem"
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ACTIVITY

�

.1B=�,@ (5 min)
Students are primed for the upcoming investigation by thinking individually

about the Chapter 3 Question.
.�)$�,'



�?3EC9>7�?>��1B2?> (5 min)
The teacher prepares students to begin their final investigation by making

connections to the content from Chapters 1 and 2.
+�����)�#��
� *�,** &%

�
�3D9F5�)5149>7����1B2?>�9>�D85��<?21<��3?CICD5=� (25 min)
Students read about the accumulation of carbon in one part of the Earth

system and its effect on the whole ecosystem. The teacher uses this

opportunity as another On-the-Fly Assessment of students’ ability to engage

with scientific texts and summarize main ideas.

)��� %�

�
�9C3ECC9>7��>>?D1D9?>C (10 min)
Students have time to discuss their thinking about the reading they did in

order to share important insights and/or correct alternate conceptions.

Students’ annotations provide an opportunity for an On-the-Fly Assessment

of students’ annotation skills, reading comprehension, and content

understanding.

*+,��%+�+&�
*+,��%+

� *�,** &%

�
�?=5G?B;
In the Sim, students explore how moving carbon into one part of an

ecosystem necessarily removes it from another part of the ecosystem.
�&$�.&)"
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https://assets-prdd.learning.amplify.com/damAssets/005ef5db-30ac-49d4-9853-51171810f937/70580062-e086-4227-b284-d4dbe6c7f022/SCI_Annotation_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/c44bd47b-eb6c-4feb-b391-e604baaa02bf/938989e4-fde1-4c88-be4d-9302e5cd2104/SCI_Example_Annotation_Trackers_and_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/c44bd47b-eb6c-4feb-b391-e604baaa02bf/938989e4-fde1-4c88-be4d-9302e5cd2104/SCI_Example_Annotation_Trackers_and_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/15026b9b-6f2b-4b09-845d-16ded4a254ae/81519930-e7ee-444f-87e1-6aa5f980adc0/MEE_Investigation_Notebook_Pages_69%E2%80%9372_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/15026b9b-6f2b-4b09-845d-16ded4a254ae/81519930-e7ee-444f-87e1-6aa5f980adc0/MEE_Investigation_Notebook_Pages_69%E2%80%9372_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/15026b9b-6f2b-4b09-845d-16ded4a254ae/81519930-e7ee-444f-87e1-6aa5f980adc0/MEE_Investigation_Notebook_Pages_69%E2%80%9372_NA18.pdf




The teacher leads a brief discussion that connects the work students have done
so far to the new Chapter Question.

Instructional Guide
�	� >DB?4E35�>5G��81@D5B�(E5CD9?>	 Collapse the instructional guide and project the student screen. Read the Chapter
Question aloud and point out where it’s posted on the classroom wall. Leave the student screen projected to discuss
further.


	�)55CD12<9C8�D85�9=@?BD1>35�?6�31B2?>	 Using the posted key concepts, emphasize that carbon is an important part
of the two ecosystem processes students have studied so far—photosynthesis and cellular respiration. Chapter 1 was
about the process of creating energy storage molecules, which contain carbon, and Chapter 2 was about the process of
cellular respiration where carbon is given off.

�	��?>>53D�D85��81@D5B�(E5CD9?>�D?�G81D�CDE45>DC�1<B514I�;>?G�12?ED�31B2?>�9>�D85�29?4?=5	 Use the images on
the projected student screen to remind students that the amount of carbon in the air (as carbon dioxide) and in living
things (as energy storage molecules) decreased after the biodome experiment began.

�	�'B?F945�1�B1D9?>1<5�6?B�G8I�D85��3?>1EDC�G1>D�D?�<51B>�G81D�81@@5>54�D?�D85�31B2?>�9>�D85�19B	 Explain that this
information will be helpful to the Econauts as they plan their next biodome because carbon is an essential part of
energy storage molecules, which all organisms need to survive, and they need to know this to help them make their
next biodome a success.

�	�#514�1�2B956�3<1CC�49C3ECC9?>�?6�D85�.1B=�,@	 Invite students to share their ideas about what might have happened
to the carbon in the biodome. You could also invite students to speculate about whether the missing carbon could be
related to the decrease in decomposers that they discovered in Chapter 2.

�
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Students are introduced to and read, "Carbon in the Global Ecosystem."

Instructional Guide
�	� >DB?4E35�D85� >F5CD971D9?>�(E5CD9?>	 Point to the Investigation Question on the board and read it aloud. Connect
this question to the crosscutting concept of systems by drawing attention to the key concept you posted in Lesson 1.5,
If one part of a system changes, this affects the rest of the system.


	�'B?:53D�1>4�9>DB?4E35�D85 ��1B2?>�9>�D85��<?21<��3?CICD5=���?B�@B?:53D�D85�@B9>D54�1BD93<5�EC9>7�1�4?3E=5>D
31=5B1	 Explain that they will read an article that will help them think about how carbon moves through a system.

�	�$?45<��3D9F5�)5149>7�G9D8�1�C@5391<�5=@81C9C�?>�CE==1B9J9>7	 Explain that you will think aloud as the class reads
the first two paragraphs together. Remind students that today's reading has one goal in addition to the other reading
strategies they have been using and practicing this year: summarizing their thinking as they read. The outline that
follows is one suggestion for modeling this; you may adapt it to your own process.

� 


3
)��� %�

�3D9F5�)5149>7����1B2?>�9>
D85��<?21<��3?CICD5=�

� �

�(7.9*� *&).2,����&5'32�.2�7-*
�03'&0��(36<67*1�
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$ %

When scientists study systems, like ecosystems, they look look at how the different parts affect each other, but
they also look at how one change can affect the entire system.

We have been thinking about carbon in one type of closed ecosystem—the biodome—but this article focuses on
how carbon moves through the whole Earth system. In the biodome, you found that the amount of carbon
dioxide was decreasing. In the Earth system, scientists have actually noticed that carbon dioxide in the
atmosphere is increasing. Reading about carbon in the whole Earth system will help us figure out what happened
to carbon in the biodome.

• )514�D85�D9D<5�1>4�SBCD�C5>D5>35��=1;5�1�3?>>53D9?>�1>4�1C;�1�AE5CD9?>	
Say: "Here it says that the amount of carbon dioxide in Earth’s atmosphere is increasing, which is the opposite of
what happened in the biodome. In the biodome, we learned that was this was caused by a decrease in cellular
respiration as the population of decomposers decreased. Could this increase be caused by an increase in cellular
respiration?"

• Open a note and near the first sentence type, “Is this caused by more cellular respiration?”

#5CC?>��	�
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Students share their annotations and discuss the article.

Instructional Guide
�	�'B?:53D�1>>?D1D9?>�49C3ECC9?>�49B53D9?>C	 Collapse the instructional guide and project the student screen. Prompt
students to choose one or two annotations they’d like to share with a partner. Explain that students could share
summaries, but they probably wouldn't spark much student-to-student discussion; choosing a question or connection
is better, and you'll come back to the summaries later.


	�'1BD>5BC�49C3ECC�1>>?D1D9?>C	 Have partners share and discuss. After a few minutes, ask students to choose an
annotation they would like to share or get help with from the rest of the class. Circulate and listen for annotations that
would be nice to discuss as a class.

�	��?<4�1�3<1CC�49C3ECC9?>�6?B�C5F5B1<�CDE45>D�1>>?D1D9?>C	 Try to have students share questions or ideas that are
helpful for supporting deeper content learning or surfacing alternative conceptions about the content.

�	��9C3ECC�CE==1B9J9>7	 If you noticed a particular student summary that you would like to acknowledge, use this
opportunity to share that student’s work. Ask her to explain how she created the summary and what kinds of thoughts
went into making it. If you didn’t choose one in advance, ask for student volunteers to share what they did, and follow
the same procedure.

�	�)5T53D�?>�ED9<9DI�?6�CE==1B9J9>7�G89<5�B5149>7	 Ask students whether or not they thought this was a useful
strategy and how or why it was (or was not) useful. Acknowledge that summarizing can slow you down and interfere
with the flow of reading in some ways, but for difficult texts, such as science texts, it is often very helpful to employ this
strategy.

�	��978<978D�5>5B7I�4B9F9>7�D85�3I3<9>7�?6�=1DD5B	 We read about how the movement of carbon is driven by energy, for
example energy from the sun for photosynthesis. This concept of energy causing matter to move is one that many
scientists use to analyze systems. For example, a weather scientist might consider the energy from the sun that drives
the water cycle, and an engineer might consider the energy needed to move parts of a machine.

Ask students to press NEXT (or to turn to page 71 in the Investigation Notebook).
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�	�'B?=@D�CDE45>DC�D?�B5F95G�1>>?D1D9?>C�?>�D859B�4979D1<�45F935C�1>4�CE2=9D�1>>?D1D54�1BD93<5C	 Individual
students' annotations for “Carbon in the Global Ecosystem” should be visible on their student screens. Have students
submit their annotated articles by pressing HAND IN.

�	�&>�D85��<I��CC5CC=5>D�� >C978D�6B?=�*DE45>D��>>?D1D9?>C	 For further suggestions about reviewing students’
annotations, press the hummingbird icon and select ON-THE-FLY ASSESSMENT.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D���3D9F9DI���?B�@175��
�9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not
have access to Amplify Science at home, adjust your schedule to make time to complete the Sim activity in class.
Explain that students will be using the Sim to model events in the global ecosystem after they have increased the
amount of carbon dioxide in the air as much as possible.

Embedded Formative Assessment

Teacher Support
)1D9?>1<5

*395>35�)5149>7��.8I��9C3ECC��>>?D1D9?>C�
Discussing annotations with a partner is an important step in Active Reading. It capitalizes on students’ desires to
engage with their peers socially and builds in a measure of accountability. An important aspect of these peer
discussions is having students go back into the text to try to answer questions or clear up confusion. Discussing the
text with a partner creates a reason to revisit the text and reread more carefully than students may have if reading on
their own.

 >CDBE3D9?>1<�*E775CD9?>

#9D5B13I�%?D5���9C3ECC9>7�*DE45>D�*E==1B95C
Students respond well to examples of successful strategies provided by their peers. This is especially true for student
examples of connections, questions, and difficult vocabulary in the text, but can be less true for examples of
summaries. Questions, connections, and difficult vocabulary bring in a personal tie, and that makes them more
interesting, while summaries ask students to restate the text in a simpler way, which isn’t as exciting. However, if your
goal is to more deeply engage students in thinking about how to come up with better summaries, it is often better to
use student examples than it might be to show a predetermined, manufactured summary from an unknown author. If
you want to engage students in discussions about how to make decisions about what to include in a summary, the

&>�D85��<I��CC5CC=5>D���� >C978D�6B?=�*DE45>D��>>?D1D9?>C

#??;�6?B� Review submitted student annotations after class. You can use these annotations to assess students’
annotation skills, reading comprehension, and content understanding. Use the Annotation Tracker and Annotation
Tracker Instructions for guidance.

%?G�G81D� See the Annotation Tracker Instructions for suggestions on how to further support students.
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purposes of written summaries, and what a good summary might look like for a particular piece of text, you may want
to take time to examine today’s student summaries and ask students if you could share their exemplary work. As they
share, students can explain their goals and what they were thinking as they created their summaries. Student modeled
think-alouds can be extremely helpful exemplars for their peers.
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Students try to maximize the amount of carbon in the atmosphere, observing how this affects
the rest of the Sim ecosystem.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D85�8?=5G?B;	 If students do not have access to Amplify Science at
home, adjust your schedule to make time to complete the Sim activity in class.

Possible Responses

� 
 � �

5
�&$�.&)"

�?=5G?B;

�31*:35/

.81D�CDE45>DC�C8?E<4
=978D�4?�
In order to increase carbon dioxide in abiotic matter, students might burn dead matter. Students might kill producers so
they cannot use carbon dioxide to make energy storage molecules. Students might also trap carbon dioxide, making it
inaccessible to producers.

.81D�CDE45>DC�C8?E<4�>?D935�
Students should notice that as they increase the amount of carbon dioxide in abiotic matter, the amount of carbon in
other parts of the Sim decreases. The total amount of carbon in the Sim is fixed, since the Sim is a closed ecosystem.

�C�I?E�9>3B51C54�D85�1=?E>D�?6�31B2?>�49?H945�9>�D85�19B��G81D�81@@5>54�D?�D85�1=?E>D�?6�31B2?>�9>�?D85B�@1BDC
?6�D85�53?CICD5=���H@<19>�I?EB�1>CG5B	
The amount of carbon in other parts of the ecosystem (biotic matter) decreased as the amount of carbon dioxide in the
air increased.
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�*6632����
Total Carbon in an Ecosystem
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https://assets-prdd.learning.amplify.com/damAssets/0cda70a4-b398-4919-811c-bec4368ec11b/2666cc9d-d378-4a72-9eba-ac7be40da07b/MEE_Investigation_Notebook_Pages_73%E2%80%9378_NA18.pdf




Students reread part of “Carbon in the Global Ecosystem” to search for
evidence that will help them answer the Investigation Question.

Instructional Guide
�	�)5F95G� >F5CD971D9?>�(E5CD9?>�1>4�3?>>53D�D?�@B5F9?EC�1>4�E@3?=9>7�13D9F9D95C	


	� >DB?4E35�C53?>4�B514�13D9F9DI	 To help students get more evidence to answer the Investigation Question, let them
know that they will revisit part of the “Carbon in the Global Ecosystem” article. Remind them of the importance of
reading like a scientist and making annotations while reading.

�	�*81B5�C5<53D54�1>>?D1D9?>C�6B?=�<1CD�<5CC?>	 From the analysis you did with the Annotation Tracker, review and
discuss any alternate conceptions that were revealed in students’ annotations. You may also want to share exemplary
annotations that demonstrate thoughtfulness or creativity.

�	�)5F95G�9>CDBE3D9?>C�6?B�C53?>4�B514	 Collapse the instructional guide and project the student screen, or have
students turn to page 75 in their Investigation Notebooks. Review the instructions.

�
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)��� %�

)5B514���1B2?>�9>�D85
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• �?>>53D�D?�1BD93<5�6B?=�@B5F9?EC�<5CC?>. Point out that carbon moves constantly through different parts of an
ecosystem. The previous lesson's article discussed how this happens.

• �?>>53D�D?�.1B=�,@	 Point out that in the Warm-Up, students thought about whether an increase in one part of
the ecosystem meant there would be an increase in the total amount of carbon in an ecosystem.

• '?9>D�?ED�8?G�31EC5�1>4�5R53D�B5<1D9?>C89@C�85<@�=1;5�@B5493D9?>C	 Ask students to think about the cause-
and-effect relationships they have discovered related to ecosystems and carbon. These ideas may have helped
students predict how increasing carbon in the atmosphere would affect the total amount of carbon on Earth.

• #5D�CDE45>DC�;>?G�D81D�D85I�G9<<�3?>D9>E5�D?�6?3EC�?>�D85� >F5CD971D9?>�(E5CD9?>�9>�D?41I�C�<5CC?>	

• �?>>53D�D?�B5@?BDC�6?B��3?>1EDC	 As part of being student ecologists, it's their job to learn as much as they can
before making their reports to the Econauts about what went wrong with the biodome.
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Students play a game that simulates how carbon moves through an ecosystem
and observe that the total amount of carbon in the system stays the same.

Instructional Guide
�	�)5F95G� >F5CD971D9?>�(E5CD9?>	 Point to the Investigation Question on the board and read it aloud.


	�)5F95G�@B5F9?EC�<51B>9>7�1>4�9>DB?4E35��1B2?>��1=5	 If you think it is useful, review the following information:
Carbon in abiotic matter is found in molecules like carbon dioxide, while carbon in biotic matter is found in the
molecules that make up organisms, including the energy storage molecules they use to survive.
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+85��1B2?>��1=5

�

"-*��&5'32��&1*
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From the article, we learned that carbon moves from one part of Earth's ecosystem to another. Remember that
the processes of photosynthesis and cellular respiration transfer carbon between biotic and abiotic parts of the
system.

We're going to play a game that will help us actually see the way carbon moves through an ecosystem. In this
game, you and your partner will have to pay close attention to the amount of carbon in each part of your
ecosystem. To win, you and your partner will need to make sure the organisms in your ecosystem have enough
carbon to survive.
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�	�'B?:53D�1>4�>1BB1D5�D85�C5B95C�?6�9=175C�D81D�9<<ECDB1D5�8?G�D?�@<1I�D85��1B2?>��1=5	

• +85��1=5��?1B4	 Point out that the game board shows the different parts of the ecosystem. Explain that
students should start with six carbon tokens in each part of the ecosystem. Each player will take one Action card.
This Action card is placed faceup, and will not be used until later in the turn.

• �1=5� >CDBE3D9?>C�*855D	 Explain that students will get a copy of these instructions, or refer to page 76 in their
Investigation Notebooks. Game instructions are on the left and specific instructions for effects are on the right:
Effects of High or Low Carbon. At the start of each round, they’ll need to check the ecosystem game board to see
if carbon is high or low in any part, and then follow the instructions for carrying out the effects. If there are
multiple effects, they should be carried out from the top of the ecosystem to the bottom, and from the left side
(producers) to the right side. For example, you would carry out effects in this order: atmosphere, producers,
consumers, decomposers, and dead matter.

#5CC?>��	

�3D9F9DI��

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

208







After using an Action card, that player draws a new one. Point out that instead of playing one of the existing Action
cards, students can discard an Action card and draw a new one. But that means they may not play another Action card
until the next round.

�	�)5F95G�D85�7?1<C�1>4�3?>49D9?>C�6?B�G9>>9>7�1>4�<?C9>7�D85�71=5	 Remind students that the goal is to keep living
things in the ecosystem from running out of carbon. If the living things can survive all the Event cards, then they win. If
any of the living things run out of carbon, they lose.

Ask students to press NEXT (or to turn to page 77 in the Investigation Notebook).

�	��9CDB92ED5�71=5�=1D5B91<C�1>4�9>CDBE3D�CDE45>DC�D?�2579>�C5DD9>7�E@�D85�71=5	 Instruct students to refer to their
game instruction sheets or page 76 in their Investigation Notebooks. Tell them not to begin yet. Circulate and assist with
setup as needed.

�	�'B?=@D�CDE45>DC�D?�3?E>D�31B2?>	 Collapse the instructional guide and project the student screen, or have students
turn to page 77 in their Investigation Notebooks. Before students begin to play, let them know that they should count
the total carbon in the ecosystem, as well as the amounts of carbon in both abiotic and biotic parts of the ecosystem.
Have them record the numbers on their screens or in their Investigation Notebooks.

�	�*DE45>DC�@<1I�D85�71=5	 As students are playing, walk around the room and observe the choices that students are
making with their ecosystems. Answer any questions.

�	�'B?=@D�CDE45>DC�D?�S>9C8�D859B�<1CD�B?E>4�1>4�3?E>D�31B2?>	 When there are about 7 minutes of class time
remaining, have students record the amount of total carbon, carbon in biotic, and carbon in abiotic matter, and then
clean up their materials. Remind students about the partner discussion question at the bottom of their screens.

�	��52B956�D85�71=5�G9D8�1�C8?BD�3<1CC�49C3ECC9?>	 After pairs have finished discussing, begin a whole-class
discussion. The following are suggestions to guide your discussion.

• During the game, did the amount of carbon in biotic matter change? What about abiotic matter? [Yes to both.
Sometimes carbon came into biotic from the atmosphere, or transferred out of biotic to the atmosphere.]

• Did the total amount of carbon in your ecosystem change? [No. There were 30 total carbon at the beginning and
30 total carbon at the end.]

• After playing the game and reading the article, what did you learn that can help you answer the Investigation
Question: If the amount of carbon changed in one part of a closed ecosystem, what has happened to the carbon
in the rest of the ecosystem? If students need more prompting:

• If the amount of carbon in abiotic matter increases, what is also happening to the amount of carbon in biotic
matter? [If abiotic carbon increases, then biotic carbon decreases.]

• If the amount of carbon in abiotic matter decreases, what is also happening to the amount of carbon in the
organisms? [If abiotic carbon decreases, then biotic carbon increases.]

• Make a connection to the crosscutting concept of systems. Review the key concept on the classroom wall: If one
part of a system changes, this affects the rest of the system.
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Looking for the Missing Carbon
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ACTIVITY

�

.1B=�,@ (5 min)
Students reflect on what they’ve learned so far by choosing a claim in

response to the Chapter 3 Question.
.�)$�,'



�9>49>7�D85�$9CC9>7��1B2?> (20 min)
Students use the Sim in order to gather evidence about what happened to

the carbon that used to be in the abiotic matter of the biodome.
* $

�
)5C51B389>7�D85��9?4?=5��9<5C (15 min)
Students read through the article set, Biodome Files, to get evidence about

what caused the decomposer population in the biodome to decrease.
)��� %�

�
�?=5G?B;
Students use the Sorting Tool to label a diagram and summarize what

they’ve learned about why the amount of carbon in the air of the biodome

changed.

�&$�.&)"
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https://assets-prdd.learning.amplify.com/damAssets/f5e48b36-c47e-4d21-bdab-876bf0a53b3c/0b43de20-2b98-46d1-b686-ab3da1570ed4/Printable_Article_Set_Biodome_4.pdf
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https://assets-prdd.learning.amplify.com/damAssets/c07e6350-727d-43ca-8631-5513c93d49eb/0a01985a-ac13-45c1-a2a3-99f620e63b8e/MEE_Investigation_Notebook_Pages_79%E2%80%9384_NA18.pdf
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Students choose and defend a claim about what happened to the carbon that
used to be in the air of the biodome.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 80 in their Investigation Notebooks. Allow a few minutes for students to individually respond
to the Warm-Up.

Possible Responses

1
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�1C54�?>�G81D�I?E�<51B>54�12?ED�31B2?>�=?F5=5>D�9>�53?CICD5=C��G8938�3<19=�25CD�1>CG5BC�D85��81@D5B��
(E5CD9?>�
Claim 2

�B95TI�5H@<19>�I?EB�3<19=�38?935	
I choose Claim 2 because from the Carbon Game and the article, I learned that the total amount carbon in a closed
ecosystem stays the same. Since the biodome is a closed ecosystem, the total carbon can’t decrease.
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�	�*DE45>DC�71D85B�5F945>35�9>�D85�*9=	 Briefly review the Sim instructions and then have students begin the Sim
activity. Circulate and assist students as needed. Remind students that energy storage molecules contain carbon, so if
they are looking for where the carbon went, they can look for the place where energy storage molecules are increasing.
Students may look at this in info view or by looking at the graphs and using the “Graph Molecules” preset.

�	�*DE45>DC�E@<?14�1�C3B55>C8?D�?B�B53?B4�5F945>35�9>�D859B� >F5CD971D9?>�%?D52??;C	 Ask students to upload a
screenshot of the info view or a graph from the Sim that indicates what happened to the carbon that used to be in
abiotic matter. If students are using the Investigation Notebook, have them write or draw evidence from the Sim about
what happened to the carbon.

�	��52B956�D85�*9=�13D9F9DI	

If students are using digital devices, ask them to press NEXT.

�	�'B?:53D�D85��1B2?>��I3<5�4917B1=	 Connect this diagram to the key concepts. Remind students that they saw this
diagram in the article, “Carbon in the Global Ecosystem.” Explain that because the total carbon in an ecosystem doesn’t
change, it moves between the biotic and abiotic parts of the ecosystem in a continuous and consistent pattern called
the carbon cycle.

��	�)5F95G�8?G�D85�;5I�3?>35@DC�1B5�B5<1D54�D?�D85�29?4?=5�@B?2<5=	

• Have students share whether their predictions were correct or not and why.

• Ask a volunteer to summarize the evidence gathered. [Carbon dioxide decreased AND energy storage molecules
in living things decreased while energy storage molecules in dead matter increased.]

• Point out that without decomposers, the carbon that is stuck in dead matter can’t be transferred back to the
abiotic part of the ecosystem. This is because decomposers get energy storage molecules from consuming dead
matter, and return the carbon to the air when they do cellular respiration.

#5CC?>��	�
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 >CDBE3D9?>1<�*E775CD9?>

�?9>7��EBD85B��#9>51B�1>4�%?><9>51B�)5<1D9?>C89@C�9>�*9=��1D1
Students can conduct further analyses of data from the Simulation in order to practice identifying linear and nonlinear
relationships and to discover more about the factors related to carbon cycling in ecosystems. Have each pair of
students select two variables shown in the Sim’s graph that they think might be related to each other (i.e., one variable
affects the other). For example, students might choose cellular respiration and carbon dioxide, or biotic carbon and
abiotic carbon. Have students use graph paper to set up a new graph with one of their chosen variables as the x-axis
and the other as the y-axis. Have them make one change to the populations in the Sim (introducing a change to the
simulated ecosystem will produce data that shows the relationship better), and then run the Sim for 50 time units.
Finally, have students translate data from the Sim graphs to their own graphs. Guide them to analyze whether their
graphs show a linear or nonlinear relationship.

Possible Responses

• Eventually, as organisms continue to die, less and less carbon is returned to the air through cellular respiration,
and the carbon becomes trapped in dead matter because there are no decomposers to complete the cycling of
carbon.

• Switch to the molecules preset in the graph. Explain that this preset can help you track carbon in the ecosystem
because it tracks carbon dioxide in abiotic matter and energy storage molecules in biotic matter—both of which
are molecules that contain carbon. Point out that carbon dioxide in abiotic matter decreased AND that energy
storage molecules in living things decreased while energy storage molecules in dead matter increased.

.1C�I?EB�@B5493D9?>�3?BB53D���H@<19>�G8I�?B�G8I�>?D	
Answers will vary about whether predictions are right or wrong. The correct prediction is that the carbon is now in the
dead matter of the ecosystem.

.81D�CDE45>DC�C8?E<4
=978D�4?�
Students should kill all decomposers after running the Sim for 20 time units. Students should then observe where the
carbon that used to be in abiotic matter ends up. Students might look in Info view for evidence of where the carbon
went. In this view, they should see the number of energy storage molecules in dead matter is increasing and there are
fewer energy storage molecules in other parts of the ecosystem. Students might also use the graph to find out where
the carbon went. They should use the “Graph Molecules” preset. They should see that energy storage molecules in
dead matter increased, while energy storage molecules in living things and carbon dioxide in biotic matter both
decreased.

#5CC?>��	�
�3D9F9DI�
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.81D�CDE45>DC�C8?E<4�>?D935�
Students should notice that the total amount of carbon in the ecosystem did not change as a result of killing
decomposers. They should also notice that the amount of carbon in abiotic matter decreased, while the amount of
carbon in biotic matter increased. They should find that this increase in biotic carbon is entirely due to an increase in
energy storage molecules in dead matter, and that energy storage molecules in living things actually decreased during
this run.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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Students use the Sorting Tool to help them reflect on what they’ve learned about carbon in an
ecosystem.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�9>DB?4E35�D85�8?=5G?B;	 If students do not have access to Amplify Science at
home, adjust your schedule to make time to complete the Sorting Tool activity in class.

Possible Responses

� 
 �

4
�&$�.&)"

�?=5G?B;

�31*:35/

$?45<9>7�+??<�)5C@?>C5
A possible proficient response is shown below. Since the total amount of carbon in a closed ecosystem does not
change, and the amount of carbon in abiotic matter and living organisms decreased, then the amount of carbon in dead
matter would have increased.

�H@<19>�G8I�I?E�D89>;�D89C�4917B1=�C8?GC�G81D�81@@5>54�D?�D85�31B2?>�9>�D85�29?4?=5	
The diagram started with a decrease in carbon in the atmosphere and a decrease in carbon in living things. Since I
learned today that the total amount of carbon in an ecosystem stays the same, this means that carbon in the biodome
must have increased somewhere else. Based on this diagram, the only place for the carbon to go is into dead matter.
While the amount of carbon in abiotic matter and carbon in living things decreased, the amount of carbon in dead
matter in the biodome must have increased.

#5CC?>��	�
�3D9F9DI��
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ACTIVITY

�

.1B=�,@ (5 min)
The Warm-Up activates students’ prior knowledge and promotes thinking

about cause-and-effect relationships.
.�)$�,'



�1EC5�1>4��R53D�9>�D85��9?4?=5 (20 min)
Students practice causal thinking as they review the evidence about the

biodome in preparation for making a model that will depict their final

explanation.

*&)+ %��+&&#

�
�9?4?=5�$?45< (15 min)
Students demonstrate their understanding of the key concepts by applying

them to their explanations of the biodome problem. The teacher uses this

opportunity as another On-the-Fly Assessment of students’ understanding

of how carbon moves through an ecosystem.

$&��# %�
+&&#

+
.81D�C�%5G�1D��9?C@85B5�
 (5 min)
Students watch a video about the current research on ecosystems

happening at Biosphere 2.
+�����)

�
�?=5G?B;
Students get a chance to reflect on the unit by making a recommendation to

the Econauts about how to plan their next biodome experiment.
�&$�.&)"

�
�1=9<I��?=5G?B;��H@5B95>35��&@D9?>1<�
Explaining biodomes to a member of their household supports student

learning through shared experiences with family.
�&$�.&)"

#5CC?>��	�
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����"��� �!�# ��!

Video: New Research at the
Biosphere

Matter and Energy in Ecosystems
Investigation Notebook, pages
85–90

Biodome File 1: News Stories

Printable article: "Biodome Files 1:
News Stories"

Family Homework Experience:
Explaining Biodomes at Home
copymaster

Hands-On Flextension lesson guide:
Biodome Design Challenge

Hands-On Flextension copymaster:
Biodome Design Challenge

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary

#5CC?>��	���B956
$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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https://video-prdd.learning.amplify.com/damAssets/5d55b500-f431-47b6-a6e0-501222e5f512/8b8b4828-bd66-4e37-87d6-c0d14fe88728/MSSCI_MEE_ME_02.m3u8
https://video-prdd.learning.amplify.com/damAssets/5d55b500-f431-47b6-a6e0-501222e5f512/8b8b4828-bd66-4e37-87d6-c0d14fe88728/MSSCI_MEE_ME_02.m3u8
https://assets-prdd.learning.amplify.com/damAssets/7f965638-e957-4655-90c5-b3ea52327069/0bf65a98-a1a5-4950-be43-c91a0ed77a1a/MEE_Investigation_Notebook_Pages_85%E2%80%9390_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/7f965638-e957-4655-90c5-b3ea52327069/0bf65a98-a1a5-4950-be43-c91a0ed77a1a/MEE_Investigation_Notebook_Pages_85%E2%80%9390_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/7f965638-e957-4655-90c5-b3ea52327069/0bf65a98-a1a5-4950-be43-c91a0ed77a1a/MEE_Investigation_Notebook_Pages_85%E2%80%9390_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/7022f252-9ccc-4e2d-8209-a9e2a3d075f8/ccd2cc17-c3f8-4b1c-823d-83192d48727e/Printable_Article_Set_Biodome_1_News_Stories.pdf
https://assets-prdd.learning.amplify.com/damAssets/7022f252-9ccc-4e2d-8209-a9e2a3d075f8/ccd2cc17-c3f8-4b1c-823d-83192d48727e/Printable_Article_Set_Biodome_1_News_Stories.pdf
https://assets-prdd.learning.amplify.com/damAssets/9d37ba5e-b820-4a66-8244-8bb675ded1ae/f87d4dc8-08e1-4963-8509-17411ddf0bee/MEE-C_3.4_Family_Homework_Experience_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/9d37ba5e-b820-4a66-8244-8bb675ded1ae/f87d4dc8-08e1-4963-8509-17411ddf0bee/MEE-C_3.4_Family_Homework_Experience_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/9d37ba5e-b820-4a66-8244-8bb675ded1ae/f87d4dc8-08e1-4963-8509-17411ddf0bee/MEE-C_3.4_Family_Homework_Experience_Copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/830e682d-3382-4ef3-80ae-28302f501f55/6eb510e4-f5af-4122-836d-080ff666db13/MEE_HandsOn_Flextension_lesson_guide_Biodome_Design_Challenge.pdf
https://assets-prdd.learning.amplify.com/damAssets/830e682d-3382-4ef3-80ae-28302f501f55/6eb510e4-f5af-4122-836d-080ff666db13/MEE_HandsOn_Flextension_lesson_guide_Biodome_Design_Challenge.pdf
https://assets-prdd.learning.amplify.com/damAssets/367e17b2-8370-4f6e-81f4-59c699278ec4/c410d88b-4c23-453c-8bc2-bf3a1ccc1f8e/MEE_HandsOn_Flextension_copymaster_Biodome_Design_Challenge.pdf
https://assets-prdd.learning.amplify.com/damAssets/367e17b2-8370-4f6e-81f4-59c699278ec4/c410d88b-4c23-453c-8bc2-bf3a1ccc1f8e/MEE_HandsOn_Flextension_copymaster_Biodome_Design_Challenge.pdf


Students activate their prior knowledge of cause and effect by thinking through
an everyday example.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 86 in their Investigation Notebooks. Allow a few minutes for students to individually respond
to the Warm-Up.


	� 6�EC9>7�4979D1<�45F935C��B5=9>4�CDE45>DC�D?�@B5CC���%�� %�G85>�D85I�S>9C8�G?B;9>7	 By pressing HAND IN and
reloading their screens, students can see their completed models.

Possible Responses

1
.�)$�,'

.1B=�,@


 � + � � �

%&51�#4
5
$ %

Left to right:

1. Quincy stayed up late, so . . .

2. Quincy overslept, so . . .

3. Quincy missed the bus, so . . .

4. Quincy was late to first period.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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Students complete a cause-and-effect card sort with a partner while explaining
how one thing led to another in the biodome.

Instructional Guide
�	�#514�1�2B956�49C3ECC9?>�?6�D85�.1B=�,@	 Invite students to share their ideas about what caused Quincy to be late to
his first period class. Emphasize that a cause may have more than one effect and that an effect may have more than
one cause. Point out that some things can be considered to be both a cause and an effect.


	� >DB?4E35�1>?D85B�*?BD9>7�+??<�13D9F9DI	 Relate the Warm-Up to the biodome by explaining that students will work in
pairs to complete a cause-and-effect analysis for the Econauts.

�

2
*&)+ %��+&&#

�1EC5�1>4��R53D�9>�D85
�9?4?=5

� + � � �

�&86*�&2)��>*(7�.2�7-*
�.3)31*

20
$ %

Today you’re going to explain to the Econauts how events in the biodome caused the plants and animals to not
have enough energy storage molecules.

The causes and effects you will think about involve interactions among organisms and between organisms and
the abiotic environment. Although the species involved vary across ecosystems, the patterns of interactions are
the same. Consider what you’ve learned about these interactions from the sim, the articles you have read, and
other sources to order events and show which things you think caused other things to happen in the biodome.

#5CC?>��	�
�3D9F9DI�
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http://apps.learning.amplify.com/sortingtool/#/tool/160/level/Cause_and_Effect_in_Biodome_id_2325


�	��?<<1@C5�D85�9>CDBE3D9?>1<�7E945�1>4�@B?:53D�CDE45>D�C3B55>��?B�81F5�CDE45>DC�DEB>�D?�@175����9>�D859B
 >F5CD971D9?>�%?D52??;C��1>4�4B1G�1DD5>D9?>�D?�.?B4��1>;	 Encourage students to use these words as they discuss
with their partners. Explain that these words will be projected during the activity so students can refer to them. Remind
students that these words are also posted on the classroom wall.

�	�*DE45>DC�3?=@<5D5�31B4�C?BD�9>�@19BC	 Circulate and offer assistance as needed. Make sure that students are talking
through their answers with their partners.

�	� 6�EC9>7�4979D1<�45F935C��B5=9>4�CDE45>DC�D?�@B5CC���%�� %�1>4�D?�B5<?14�D859B��=@<96I�*395>35�C3B55>C�D?�C55
D85�C3B55>C8?D�?6�D859B�3?=@<5D54�=?45<C	

Teacher Support
)1D9?>1<5

'5417?7931<��?1<C��&=9DD9>7�1��1EC5M�2C5>35�?6�.?B=C�9>�D85��9?4?=5
Students may have identified the absence of worms in the biodome as a potential cause of the decrease in the
decomposer population when reading the Biodome Files in Lesson 3.3. However, for simplicity in this lesson, the lack of
worms has been omitted from the Cause and Effect Sorting Tool. For students with developing causal thinking skills, it
is easier to reason through a causal chain that begins with a single cause, rather than distributed causation. If students

+85�SBCD�31EC5�1>4�<1CD�5R53D�1B5�79F5>	
We know that Econauts buried the dead matter and we know that the biodome experiment had to end early
because the plants and animals were not getting enough energy storage molecules. Our job is to help the
Econauts understand the cause-and-effect relationship between these events.

�579>�G9D8�1�31EC5�1>4�G?B;�6?BG1B4�D?�D85�5R53D	
One strategy is to start with the first cause. In that case, I might say to my partner, “The Econauts buried dead
matter, what did that cause?” We could get started by discussing the role that dead matter plays in an
ecosystem. My next step might be to rule out the cards that don’t have anything to do with burying dead matter.
For instance, I don’t think burying dead matter has anything to do with a decrease in photosynthesis, so I can rule
that card out.

�579>�G9D8�1>�5R53D�1>4�G?B;�213;�D?�D85�31EC5	
Another strategy is to start with the last effect. In that case, I might say to my partner, “Why did the plants and
animals not have enough energy storage molecules?” Remember, that this is the question we started with in
Chapter 1, so my partner and I will want to retrace our steps. The questions and key concepts posted on the wall
might be a good guide to use if I work back from the last effect.

�=@81C9J5�9=@?BD1>35�?6�49C3ECC9?>	
Whether you are working forward or backward, it will be helpful to talk with your partner about why one thing
caused another thing to happen. Even if you think you know the order of these causes and effects, talking about
why something happened is a good way to check your ideas.

#5CC?>��	�
�3D9F9DI�
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bring up that this cause is missing from the activity, confirm that the absence of worms may have also contributed to
the collapse of the biodome, but suggest that they focus on buried dead matter as the main cause for the purposes of
this cause-and-effect analysis.

Possible Responses

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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http://apps.learning.amplify.com/modelingtool/#/tool/157/level/Biodome_Model_id_2310


Embedded Formative Assessment

Teacher Support
 >CDBE3D9?>1<�*E775CD9?>

�?9>7��EBD85B���5F5<?@9>7�$?45<C
A biodome is a model of an ecosystem. Give students the opportunity to imagine making their own physical models of
an ecosystem in order to learn more about matter and energy in an ecosystem. Ask them to describe the model
ecosystem that they imagine: What would it be made of? What would it include? How would it be different from and
similar to a real ecosystem? Ask them to describe what kind of data they might gather from their models.

&>�D85��<I��CC5CC=5>D�����$?45<9>7��1B2?>�9>�1>��3?CICD5=

#??;�6?B� In students’ final models for this unit, look for submissions that comprehensively depict how carbon moves
through the different parts of an ecosystem. Students should show that the abiotic and biotic parts of an ecosystem are
connected by the continual movement of matter between levels. They can show this with carbon dioxide arrows moving
into producers and out of all trophic levels. Additionally, students should use the process editor to show how carbon
dioxide is used to make energy storage molecules through photosynthesis and how energy storage molecules are used
to make carbon dioxide through cellular respiration. Students should also show how carbon (in energy storage
molecules) moves within the biotic part of an ecosystem as organisms eat each other or die and become dead matter.
By evaluating students’ work for this level of understanding, you can get a sense of students’ comfort level and ability to
track the flow of matter through an ecosystem. An example of a proficient model can be found under the Possible
Responses tab.

%?G�G81D� As the final, cumulative model of the unit, this is a good opportunity to identify gaps in understanding that
can be reviewed prior to the End-of-Unit Assessment. Depending on the identified concepts targeted for review,
different materials from the unit can be useful tools. You can use the visual representation of photosynthesis from
Chapter 1 to review how carbon is brought into biotic matter through photosynthesis, producing energy storage
molecules. The Snail and Elodea video from Chapter 2 will help you review that all organisms give off carbon dioxide,
even in the dark. The Sim offers a rich environment for exploring and testing relationships about specific interactions,
including the relationships between trophic levels and the factors that affect the direction and rate of carbon movement
in an ecosystem. The graphs in the Sim can be particularly useful for demonstrating that carbon is never produced or
used up, even though its relative abundance in different parts of the ecosystem can change.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
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The teacher plays a short video about current research on ecosystems at
Biosphere 2.

Instructional Guide
�	� >DB?4E35�D85�F945?	 Remind students that they watched a video about Biosphere 2 at the beginning of the unit.
Explain that they will now watch a video about research that is currently taking place at Biosphere 2.


	�'<1I�D85�F945?	 Collapse the instructional guide and project the video, using the play button at the bottom of the
screen.

�	�#514�1�2B956�3<1CC�49C3ECC9?>�?6�D85�F945?	 Invite students to share their reactions to the video.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not
have access to Amplify Science at home, provide them with copies of page 89 from the Investigation Notebook. Inform
students that they will make a recommendation to the Econauts about how their plans for their next biodome should be
different. Encourage students to refer to their cause-and-effect analyses and to their models of carbon in the biodome
as they write.

�	�&@D9?>1<��'?9>D�?ED�D85��1=9<I��?=5G?B;��H@5B95>35�D?�CDE45>DC���3D9F9DI���	 Let students know that they will
explain biodomes to a family member. If students do not have access to Amplify Science at home, provide each of them
with a copy of the Family Homework Experience: Explaining Biodomes at Home student sheet and a copy of the article
“Biodome File 1: News Stories.”

� 
 �
+�����)

.81D�C�%5G�1D��9?C@85B5�


� � �

%-&7�6��*:�&7��.364-*5*��
5
$ %

Remember that the biodome we have been investigating is based on a real biodome experiment called Biosphere
2. That biodome still exists and many scientists take advantage of its closed environment to do experiments. You
will now watch a video that highlights some of this current research.

As you write your recommendations, use the cause-and-effect analysis to think about what the Econauts could
have done differently to prevent the last biodome experiment from running into problems. Refer to your model of
carbon in the biodome to help the Econauts understand how your recommendation will help prevent these same
problems from happening again in the next biodome.

$1DD5B�1>4��>5B7I�9>��3?CICD5=C
Lesson Guides

#5CC?>��	�
+51385B��3D9F9DI

241









Students have a chance to explain biodomes to a member of their household.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�5H@<19>�D85�?@D9?>1<��1=9<I��?=5G?B;��H@5B95>35	 If students do not have
access to Amplify Science at home, provide each of them with a copy of the Family Homework Experience: Explaining
Biodomes at Home student sheet and a copy of the article “Biodome File 1: News Stories.”

Teacher Support
)1D9?>1<5

'5417?7931<��?1<C��'EB@?C5�?6�D85��1=9<I��?=5G?B;��H@5B95>35
This homework activity is designed to give students the opportunity to explain to a member of their household what
they have learned during the unit. This activity can encourage interaction and discussion between students and their
families around science concepts—this has been found to be beneficial for student learning.

Possible Responses

� 
 � + �

5
�&$�.&)"

�1=9<I��?=5G?B;
�H@5B95>35��&@D9?>1<�

�

�&1.0<��31*:35/��;4*5.*2(*
��47.32&0�

�	�)53?B4�?>5�AE5CD9?>�D85I�1C;54�I?E�

Answers will vary.


	�)53?B4�I?EB�1>CG5B�D?�D859B�AE5CD9?>�
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Science Seminar
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�81@D5B�(E5CD9?>

Why does deforestation lead to increased carbon dioxide in the air?

�81@D5B��
&F5BF95G
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Analyzing Claims and Evidence
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ACTIVITY

�

.1B=�,@ (5 min)
After students are introduced to the term deforestation, they activate prior

knowledge by thinking of reasons that people might need to clear trees from

land.

.�)$�,'



�9C3ECC9>7��<19=C (10 min)
As students prepare to understand the available evidence, they first discuss

the two claims about deforestation leading to increased carbon dioxide.
*+,��%+�+&�

*+,��%+
� *�,** &%

�
�>1<IJ9>7��F945>35 (10 min)
Students do a deep dive with the evidence cards—read, annotate, and

discuss—in order to come to full understanding.
)��� %�

�
*?BD9>7��F945>35 (20 min)
Students sort, coordinate, and discuss pieces of evidence in order to decide

how the evidence relates to the claims.
*+,��%+�+&�

*+,��%+
� *�,** &%

�
�?=5G?B;
Students reflect on the evidence analysis by choosing the claim they think is

best supported by evidence.
�&$�.&)"
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Video: Activity: Science Seminar

Science Seminar Claims
copymaster

Science Seminar Evidence Cards
A–D Copymaster

Matter and Energy in Ecosystems
Investigation Notebook, pages
92–97

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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https://video-prdd.learning.amplify.com/damAssets/692a7fab-8d31-4db0-af18-b5116f936be6/83b93dea-610e-4020-a969-f7a70924fb53/SCI_LS_MB_ME_12_VID.m3u8
https://assets-prdd.learning.amplify.com/damAssets/f5b142b0-aa08-497b-acb7-612cca15c358/5d3d4ee1-52fe-4f4f-8dac-051efe707228/MEE_Science_Seminar_Claims_copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/f5b142b0-aa08-497b-acb7-612cca15c358/5d3d4ee1-52fe-4f4f-8dac-051efe707228/MEE_Science_Seminar_Claims_copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/a6b55766-61f7-4e0c-9775-4998ad54ba70/7b912ad0-1e53-464b-becc-37af510d601c/MEE_Science_Seminar_Evidence_Cards_copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/a6b55766-61f7-4e0c-9775-4998ad54ba70/7b912ad0-1e53-464b-becc-37af510d601c/MEE_Science_Seminar_Evidence_Cards_copymaster.pdf
https://assets-prdd.learning.amplify.com/damAssets/65393ff4-dc69-425b-8d9a-798cfdbd1274/e983aeff-078c-420a-8400-50359f27847d/MEE_Investigation_Notebook_Pages_92%E2%80%9397_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/65393ff4-dc69-425b-8d9a-798cfdbd1274/e983aeff-078c-420a-8400-50359f27847d/MEE_Investigation_Notebook_Pages_92%E2%80%9397_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/65393ff4-dc69-425b-8d9a-798cfdbd1274/e983aeff-078c-420a-8400-50359f27847d/MEE_Investigation_Notebook_Pages_92%E2%80%9397_NA18.pdf


Students are introduced to the term deforestation and think of reasons that
people might need to clear trees off land.

Instructional Guide
�	�'B?:53D�.1B=�,@��CDE45>DC�G?B;�9>45@5>45>D<I	 Collapse the instructional guide and project the student screen, or
have students turn to page 93 in their Investigation Notebooks. Allow a few minutes for students to individually respond
to the Warm-Up.

Possible Responses

1
.�)$�,'

.1B=�,@


 � � �
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.8I�=978D�@5?@<5�G1>D�D?�B5=?F5�1<<�D85�DB55C�6B?=�1>�1B51�?6�<1>4��#9CD�DG?�?B�D8B55�B51C?>C	
Answers will vary, but could include things like making room for crops, livestock, or building houses.
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�	�'B?:53D�1>4�B514�1<?E4�D85�=5CC175�6B?=��B	��?BBI	 Make a connection between the new problem and what
students have been learning about carbon and energy in ecosystems.

�	�)5F95G�D85�7?1<�6?B�D?41I	 In order to figure out exactly how the carbon dioxide is increasing in the atmosphere, let
students know that they will spend the class time today looking at the claims and evidence. In upcoming lessons, they
will then discuss their ideas (the Science Seminar) and write scientific arguments.

�	� >DB?4E35�D85�*395>35�*5=9>1B�(E5CD9?>�1>4�5138�3<19=	 Point to the question and claims written on the board.
Call on student volunteers to read the question and each claim.

�	��9B53D�CDE45>DC�D?�G?B;�9>�@19BC�D?�49C3ECC��<19=��	 Collapse the instructional guide and project the student screen,
or have students turn to page 94 in their Investigation Notebooks. Explain that it’s important to understand what each
claim is stating before they look at evidence. Have students read Claim 1, look at the diagram, and then discuss the
prompt with their partners. Circulate and assist students. Remind students to refer to the key concepts posted on the
classroom wall, as needed.

�	��9B53D�CDE45>DC�D?�G?B;�9>�@19BC�D?�49C3ECC��<19=�
	 After a few minutes discussing Claim 1, remind students to
move on and discuss Claim 2.

Dr. Corry has sent you a new problem, along with some evidence and claims, to investigate. You’ve been learning
about how energy storage molecules are made and used through the two processes—photosynthesis and
cellular respiration—as well as how carbon moves through different parts of an ecosystem. As you look at the
evidence Dr. Corry sent, it’s important to keep in mind all that you have learned throughout the unit.

#5CC?>��	�
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Students read the evidence and annotate the cards so they understand each
before determining how the information relates to the claims.

Instructional Guide
�	� >DB?4E35�D85�5F945>35�1>1<IC9C�13D9F9DI	 Explain that in a moment, students will be given evidence about what
happened after the trees were cut down. Students should review each piece of evidence thoroughly, making
annotations on each card that will help them think about why deforestation causes carbon dioxide to increase. Let
students know that they should consider the following while annotating the evidence cards:

Point out that students have these instructions on their screens or on page 95 in their Investigation Notebooks.
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• questions about the evidence itself

• how the evidence is connected to carbon, photosynthesis, cellular respiration, and energy storage molecules in
ecosystems

• how the evidence helps explain deforestation
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�	��?<<53D�CDE45>DCN�5>F5<?@5C	 These will need to be reused for the upcoming two lessons in the Science Seminar
sequence.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D�D?�CDE45>DC���3D9F9DI���?B�@175����9>�D85� >F5CD971D9?>�%?D52??;�	 If
students do not have access to Amplify Science at home, provide them with copies of page 97 from the Investigation
Notebook.

Teacher Support
)1D9?>1<5

�B7E=5>D1D9?>���9C3ECC9>7�D85��F945>35
After students discuss and sort the evidence cards, there is a brief whole-class discussion about which pieces of
evidence support or go against each claim. It is important to avoid discussing which claim is best supported by the
evidence; instead, focus on how the evidence cards relate to the claims and whether multiple cards can be used
together to support or go against a claim. For homework, students will select a claim, and then discuss their choices
with the class during the next lesson. We’ve found that having students share their claim choices ahead of the Science
Seminar can sometimes skew that discussion, as some students prematurely switch claims after learning what others
have chosen.

�13;7B?E>4

�B7E=5>D1D9?>��*E@@?BD9>7�D85��F945>35�*?BD
The following descriptions for each evidence card indicate how that evidence might be used to support the claims.
Suggestions for supporting student thinking around claims and evidence are included. Note that much of the evidence
was designed to promote student discussion and is open to interpretation.

�F945>35��1B4���

• Supports Claim 1 because it shows the tree population drastically decreased.

• Combined with Card C (one tree makes more energy storage molecules in one year than one grass plant), one
can infer that since the tree population decreased, the amount of photosynthesis decreased even though the
grass population increased, because one tree does more photosynthesis than one grass plant. This would cause
an overall increase in carbon dioxide since photosynthesis removes carbon dioxide from the air.
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Video: Strategy: Stepping Back
During Science Seminars

Science Seminar Observations
copymaster

Matter and Energy in Ecosystems
Investigation Notebook, pages
98–102

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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https://video-prdd.learning.amplify.com/damAssets/ded2a0f2-db17-44ab-8511-256578b955ed/8533f715-4752-4e7d-b48c-a3d0d5f8cd0b/SCI_LS_MB_ME_21_VID.m3u8
https://video-prdd.learning.amplify.com/damAssets/ded2a0f2-db17-44ab-8511-256578b955ed/8533f715-4752-4e7d-b48c-a3d0d5f8cd0b/SCI_LS_MB_ME_21_VID.m3u8
https://assets-prdd.learning.amplify.com/damAssets/f4220820-93d5-43b9-a29c-eb98e6119944/585b0824-13a6-461c-b1f4-b9190f21ebe8/SCI_Science_Seminar_Observations_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/f4220820-93d5-43b9-a29c-eb98e6119944/585b0824-13a6-461c-b1f4-b9190f21ebe8/SCI_Science_Seminar_Observations_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/83f15262-23ce-4c0c-be5e-7bfeeabf6dd8/2e69f7e2-5cab-4de3-b843-917697e2df52/MEE_Investigation_Notebook_Pages_98%E2%80%93102_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/83f15262-23ce-4c0c-be5e-7bfeeabf6dd8/2e69f7e2-5cab-4de3-b843-917697e2df52/MEE_Investigation_Notebook_Pages_98%E2%80%93102_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/83f15262-23ce-4c0c-be5e-7bfeeabf6dd8/2e69f7e2-5cab-4de3-b843-917697e2df52/MEE_Investigation_Notebook_Pages_98%E2%80%93102_NA18.pdf








The teacher explains how and why students will engage in the Science Seminar
discussion.

Instructional Guide
�	�'B?:53D�1>4�49C3ECC�*395>35�*5=9>1B��H@53D1D9?>C	 Read the guidelines aloud and ask if students have any
questions about the expectations for their participation in today’s Seminar.
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 >DB?4E39>7�D85�*395>35
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A Science Seminar is a scientific discussion in which students share their ideas and questions and challenge
each other. The purpose of the Seminar is to use everyone’s knowledge to come to a deeper understanding of
something. Today’s Seminar is specifically about coming to a better understanding of how the available evidence
supports different explanations for why deforestation leads to increased carbon in the air.
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	�'B?:53D�*395>35�*5=9>1B�*51D9>7��1>4�5H@<19>�D85�DG?�@1BDC�?6�D85�*395>35�*5=9>1B	 Explain that students in the
outer semicircle will listen and take notes. Students in the inner semicircle will share and discuss their ideas about the
evidence. Halfway through, students will switch positions and switch roles. Students that were in the outer semicircle
will now be in the inner semicircle, sharing and discussing.

�	��9CDB92ED5�*395>35�*5=9>1B�&2C5BF1D9?>�C855DC��?B�81F5�CDE45>DC�DEB>�D?�@175�����9>�D859B� >F5CD971D9?>
%?D52??;C	 Give one copy to each student. You can also distribute clipboards at this time, if you choose. Explain that
when students are sitting in the outer semicircle they will use this sheet to take notes while they are listening. Quickly
go over the instructions and expectations involved with this sheet.

�	�)59>6?B35�I?EB�B?<5�9>�D85�*5=9>1B	

Teacher Support
)1D9?>1<5

*E@@?BD9>7��9C3ECC9?>C��0?EB�)?<5�1C�%?D5�+1;5B
When a teacher takes notes during the Science Seminar, students seem to respond more seriously to the ongoing
discussion. Simply taking notes may cause more students to engage purposefully in the Seminar. It isn't necessary to
tell students that they will get participation points, unless this is an expectation in your class.

I’ll start the conversation and offer prompts when needed, but otherwise I’ll just be observing and taking notes.
As much as possible, I want you to run the discussion. It’s okay if things are quiet for a few minutes while we think
about our ideas. This is your time to come together as a team of student ecologists and build the best
explanation for why deforestation leads to increased carbon dioxide in the air.

#5CC?>��	
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�	�*D1BD�D85�*5=9>1B�2I�@B?:53D9>7��F945>35��1B4��	 Ask students in the first group what this evidence card shows
and why this evidence matters. Prompt students to look back at their evidence card sorts to see which claim Evidence
Card A supports. As the discussion continues, project other evidence cards as needed. See the note in the Teacher
Support tab for suggested questions if your students are having difficulty starting or maintaining the discussion. Allow
about 8 minutes for the first group discussion.

�	��B?E@C�CG9D38�B?<5C	 Bring the first discussion to a close. Highlight one or two important points that you heard
during the first discussion. You can record these claims and important pieces of evidence on the board. Ask groups to
switch seats.

�	�'B?=@D�D85�C53?>4�7B?E@NC�3?>F5BC1D9?>�2I�@B?:53D9>7��F945>35��1B4��	 Ask students what this evidence can tell
them about increased carbon dioxide in the air. Allow the inner semicircle to discuss for 8 minutes.

#5CC?>��	
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Writing a Scientific Argument
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ACTIVITY

�

.1B=�,@ (5 min)
Students learn that scientific arguments need to make their reasoning clear

by showing how the evidence supports a claim.
.�)$�,'



,C9>7�D85�)51C?>9>7�+??< (15 min)
Students use the Reasoning Tool to make their reasoning clear before

constructing their written arguments.
*+,��%+�+&�

*+,��%+
� *�,** &%

�
&B71>9J9>7� 451C�9>�D85�)51C?>9>7�+??< (10 min)
As students complete the Reasoning Tool, this activity provides an On-the-

Fly Assessment for reasoning about the Science Seminar claims and

evidence.

+�����)�#��
� *�,** &%

�
.B9D9>7�1�*395>D9S3��B7E=5>D (15 min)
Students apply their knowledge of cellular respiration and photosynthesis as

they write a convincing scientific argument about the Science Seminar

Question. Student writing represents an opportunity for students to

demonstrate understanding through a three-dimensional performance.

Student writing can be scored by referencing the provided rubric in the

Matter and Energy in Ecosystems Rubrics for Final Written Argument (in

Digital Resources).

.) + %�

�
�?=5G?B;
Students engage in an important part of the writing process by reviewing

and revising their written arguments.
�&$�.&)"

�
*5<6��CC5CC=5>D��&@D9?>1<�
Students check their understanding of key content in the unit and reflect on

any additional questions they have about ecosystems.
�&$�.&)"
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Printable Reasoning Tool

Matter and Energy in Ecosystems
Investigation Notebook, pages
103–110

Matter and Energy in Ecosystems
Rubrics for Final Written Arguments

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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https://assets-prdd.learning.amplify.com/damAssets/8f091a3b-b2af-427c-a1fd-ab813324499a/79e569e6-49f7-403e-8f9b-0497f894fde7/SCI_Printable_Reasoning_Tool_11-17.pdf
https://assets-prdd.learning.amplify.com/damAssets/1b5ebe45-42b2-4c70-86d5-ab3b1f07110b/c86b5ee5-1e97-4162-be34-7073c055bc6c/MEE_Investigation_Notebook_Pages_103%E2%80%93110_CA.pdf
https://assets-prdd.learning.amplify.com/damAssets/1b5ebe45-42b2-4c70-86d5-ab3b1f07110b/c86b5ee5-1e97-4162-be34-7073c055bc6c/MEE_Investigation_Notebook_Pages_103%E2%80%93110_CA.pdf
https://assets-prdd.learning.amplify.com/damAssets/1b5ebe45-42b2-4c70-86d5-ab3b1f07110b/c86b5ee5-1e97-4162-be34-7073c055bc6c/MEE_Investigation_Notebook_Pages_103%E2%80%93110_CA.pdf
https://assets-prdd.learning.amplify.com/damAssets/ac106daa-44ec-4d28-9f78-650f4fbae6a5/e98d4e8b-9566-4ef1-8f8c-a4dd041557b7/MEE_Rubrics_For_Assessing_Students_Final_Written_Arguments_CA.pdf
https://assets-prdd.learning.amplify.com/damAssets/ac106daa-44ec-4d28-9f78-650f4fbae6a5/e98d4e8b-9566-4ef1-8f8c-a4dd041557b7/MEE_Rubrics_For_Assessing_Students_Final_Written_Arguments_CA.pdf






�	�'B?:53D�1>4�B5F95G�D85�49R5B5>D�@1BDC�?6�1�C395>D9S3�1B7E=5>D	 Point out that convincing arguments include
claims, evidence, and statements that make the reasoning process clear by showing how the evidence supports the
claim. Point out that this diagram can also be found on the argumentation wall.

�	�)5F95G�G8I�B51C?>9>7�9C�9=@?BD1>D	

Ask students to press NEXT (or to turn to page 105 in the Investigation Notebook).

�	�'B?:53D�)51C?>9>7�+??<	 Remind students that they used a digital version of the Reasoning Tool in Chapter 1 of this
unit. Inform them that they will be using a paper version of this tool today.

When making an argument, you are trying to explain your thinking in a way that convinces someone else that it is
the best possible argument. This practice is called reasoning, and it is what your argument for the farmers needs
in order to help them understand this problem.
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�	�)5F95G�)51C?>9>7�+??<�C�@EB@?C5	 Highlight how the tool will help them write a convincing argument—it will help
them clearly explain their thinking and connect a scientific claim to evidence. Point out that students have instructions
for using the tool on their screens, or on page 105 in their Investigation Notebooks.

�	��9CDB92ED5�5>F5<?@5C�1>4�3?@95C�?6�D85�)51C?>9>7�+??<	 Students need their annotated Science Seminar Evidence
Cards and paper copies of the Reasoning Tool.

�	��9B53D�CDE45>DC�D?�B5F95G�D859B�1>>?D1D54�5F945>35�31B4C�G9D8�1�@1BD>5B	 Allow a few minutes for pairs to discuss
their evidence cards. Remind them that they are getting ready to choose a claim and should be thinking about which
pieces of evidence they will use when arguing for that claim.

�	� >CDBE3D�CDE45>DC�D?�GB9D5�D85�C5<53D54�3<19=�9>�D85 +85B56?B5� 3?<E=>�?6�D85�)51C?>9>7�+??<	 Tell students that
may choose one of the two established claims, or write in a claim of their own.

��	�*DE45>DC�D1@5�C5<53D54�31B4C�9> �F945>35 3?<E=>�?6�D85�)51C?>9>7�+??<	 Instruct students to choose at least two
cards that support their claim and tape or paste them, one per row, in the left-hand column. If students want to use all
four evidence cards, they will need to tape at least one of these cards on the reverse side of the Reasoning Tool.
Encourage students to talk with their partners as they decide which pieces of evidence to use.

��	��H@<19>�D85 +89C�=1DD5BC�2531EC5�	�	�	 3?<E=>	 Go over recording how each taped piece of evidence supports the
claim written in the right-hand column. Remind students that it can be helpful to think about how different pieces of
evidence work together. In that case, encourage students to write about how these evidence cards are connected when
they complete the middle column.

�
	��9B53D�CDE45>DCN�1DD5>D9?>�D?�D85�@?CD54�;5I�3?>35@DC�1>4�F?312E<1BI�D5B=C	 Encourage students to use these
concepts and words as they reason about the evidence and claims.

��	�*DE45>DC�3?=@<5D5�)51C?>9>7�+??<C	 Encourage pairs to discuss their thinking as they individually complete their
Reasoning Tools. Circulate to assist students and listen for examples of thoughtful reasoning that you might share with
the class later.

Teacher Support
 >CDBE3D9?>1<�*E775CD9?>

*E@@?BD9>7��B7E=5>D1D9?>��)51C?>9>7�1C�1��<1CC
If your students are not yet comfortable with completing the Reasoning Tool on their own, you can support them by
modeling how to use the middle column to connect a piece of evidence to a claim. You may want to use Evidence Card A
or Evidence Card B to do this modeling since these cards require more interpretive work on the part of the student. To
do this, prompt students with a question about why the changes in population shown in these graphs would matter for
photosynthesis or cellular respiration. Encourage them to refer to the key concepts as they do their reasoning, and ask
them to identify which population changes will affect photosynthesis and which will affect cellular respiration. Once
students have generated some of these relationships, record them in the middle column for the class to see.
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Prior to writing, students think about how to best organize the ideas recorded in
the Reasoning Tool.

Instructional Guide
�	��978<978D�D81D�CDE45>DC�81F5�1<B514I�257E>�D859B�C395>D9S3�1B7E=5>DC	 By completing the Reasoning Tool,
students have already identified how the evidence they selected supports their claims. Remind students that this is an
important step in creating a written argument.


	��5C3B925�6EBD85B�CD5@C�9>�?B71>9J9>7�CDE45>D�D89>;9>7	 Explain that annotating what students have already done in
the Reasoning Tool will help them to order and coordinate their ideas, which will help them produce a clearer and more
convincing piece of writing.
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Embedded Formative Assessment
&>�D85��<I��CC5CC=5>D��
��)51C?>9>7��2?ED�D85�*395>35�*5=9>1B

#??;�6?B� As students use the Reasoning Tool in preparation for writing their final arguments, they integrate their
interpretation of each evidence card with the ideas they heard from their fellow students during the Science Seminar.
As students work through and annotate their Reasoning Tools, check to see whether they are able to make clear
connections between the evidence and the selected claim. Can they clearly support one claim and explain why their
chosen evidence supports this claim? Are they able to coordinate multiple pieces of evidence to support a single claim?
A successful example of coordinated evidence might include a connection between Evidence Cards A and C in support
of Claim 1 or Evidence Cards B and D in support of Claim 2.

%?G�G81D� Consider working individually or in small groups with students who need more support in developing their
arguments. To do this, work with students to develop their arguments by talking them through the process of choosing
their strongest piece of evidence. You can also focus on helping them make clear connections between the evidence
cards and the claims, as well as how multiple pieces of evidence can be combined to support a claim.

#5CC?>��	�
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�	�'B?:53D�*395>D9S3��B7E=5>D1D9?>�*5>D5>35�*D1BD5BC	 Point out that these sentence starters might help students
connect their ideas and sentences more clearly for the reader.

�	�'B?=@D�CDE45>DC�D?�GB9D5�D859B�1B7E=5>DC	 Collapse the instructional guide and project the students screen, or
have students turn to page 107 in their Investigation Notebooks. Circulate and offer support as needed. For sample
student arguments, see the Possible Responses tab.

�	�*81B5�8978<978DC�?6�D8?E78D6E<�B51C?>9>7�1>4�3?>F9>39>7�1B7E=5>DC�D81D�I?E�851B4�?B�B514�G89<5�39B3E<1D9>7	 If
appropriate, congratulate students on completing all the lessons in this unit.

�	�'?9>D�?ED�D85�8?=5G?B;�1CC97>=5>D���3D9F9DI���?B�@175C����L����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do
not have access to Amplify Science at home, provide them with copies of pages 109–110 from the Investigation
Notebook. Let students know that if they did not have enough time to finish writing their arguments in class, they
should finish them for homework. Encourage students to reread their work to ensure that their arguments will be clear
and convincing to the farmers. Suggest that students read their arguments aloud or ask another person to read them.
Instruct students to rewrite any sections that could be clearer.

If you choose to support Claim 1, There is less photosynthesis, so carbon dioxide increases in the air, you’ll want
to give at least one reason why you think this is a stronger claim than Claim 2, There is more cellular respiration,
so carbon dioxide increases in the air. If you choose to support Claim 2, you’ll need to provide at least one reason
why you think Claim 1 isn’t as strong.

Let students know that they will be prompted to address the other claim at the end of the argument they will be
writing; they will be asked to give at least one reason why they did not choose an alternative claim. In this section
they may want to address any other claims that came up when they were talking with their peers over the last few
days.

#5CC?>��	�
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�	�&@D9?>1<��'?9>D�?ED�D85�*5<6��CC5CC=5>D���3D9F9DI���?B�@175�����9>�D85� >F5CD971D9?>�%?D52??;�	 If students do not
have access to Amplify Science at home, provide them with copies of page 111 from the Investigation Notebook. Remind
students that this activity is a good opportunity for students to think about what they have learned over the course of
the unit.

Teacher Support
�CC5CC=5>D

*395>35�.B9D9>7��*E@@?BD9>7�*DE45>DC�9>�.B9D9>7�+859B��9>1<��B7E=5>DC
In the Science Seminar for this unit, students engaged in the same type of work as scientists by using evidence to
support a claim about why deforestation increased the amount of carbon dioxide in the air. In order to assess students’
written arguments from the Science Seminar, we have provided three rubrics, which can be found in the Rubrics for
Final Written Argument document (in Digital Resources). The rubrics are grounded in the principle that ideas in science
are based on evidence, and, of equal importance, that students are engaging with science when they are constructing
explanations and arguments. Scientists use evidence to justify why a particular explanation is the best one available.

)1D9?>1<5

�B7E=5>D1D9?>���44B5CC9>7�&@@?C9>7��<19=C
In grade 7, we provide students an opportunity during their final written arguments to consider and address an
opposing or alternate claim. This meets the grade 7, CCSS Standard CCSS.ELA-LITERACY.W.7.1.A: Introduce claim(s),
acknowledge alternate or opposing claims, and organize the reasons and evidence logically, and prepares students for
dealing with the concept of refutation in a more deliberate way in grade 8. At this point it is fine for students to say
something general to explain their thinking about why one claims is not as strong as the one they’ve chosen. For
example, a student might write something such as, The other claim is not supported by as many pieces of evidence.
However, you may find that some students can and will go further than this, and provide more detailed refutational
thinking in their arguments.

Possible Responses

.B9D5�1�C395>D9S3�1B7E=5>D�D81D�144B5CC5C�D85�AE5CD9?>� .8I�4?5C�456?B5CD1D9?>�<514�D?�9>3B51C54�31B2?>�49?H945
9>�D85�19B� *D1D5�I?EB�3<19=�1>4�5H@<19>�8?G�9D�3?E<4�31EC5�31B2?>�49?H945�D?�9>3B51C5	�+85>��EC5�5F945>35�D?
CE@@?BD�I?EB�3<19=	��?B�5138�@9535�?6�5F945>35��5H@<19>�8?G�D85�5F945>35�CE@@?BDC�I?EB�3<19=	

�<19=��� There is <5CC�@8?D?CI>D85C9C so carbon dioxide increases in the air.

Deforestation leads to increased carbon dioxide because there is less photosynthesis. Less photosynthesis could cause
carbon dioxide to increase because producers take in carbon dioxide from the air during photosynthesis to make
energy storage molecules. The evidence that supports my claim is that after the forest was cut down, there were fewer
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Students finish their written arguments and revise them to be as clear as possible.

Instructional Guide
�	� 6�>55454��=1;5�1449D9?>1<�D9=5�D?�B5F95G�D85�8?=5G?B;	 If students do not have access to Amplify Science at
home, provide them with copies of pages 109–110 from the Investigation Notebook.
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Matter and Energy in Ecosystems
End-of-Unit Assessment
copymaster

Matter and Energy in Ecosystems
End-of-Unit Assessment Answer
Key and Scoring Guide

Matter and Energy in Ecosystems
Glossary

Matter and Energy in Ecosystems
Multi-Language Glossary
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Students complete 18 multiple-choice questions to show their current
understanding of the content before beginning this unit.

Instructional Guide
�	�*DE45>DC�3?=@<5D5�=E<D9@<5�38?935�AE5CD9?>C	 Circulate and assist students with clarifying instructions, as needed.

Teacher Support
�CC5CC=5>D

'5417?7931<��?1<C���CC5CC9>7��?=@<5H� 451C
The Pre-Unit, Critical Juncture, and End-of-Unit assessments are different from traditional multiple-choice tests. Rather
than testing recall of isolated facts, the questions are designed to assess the deep, explanatory understanding called for
in NGSS and the Progress Build. Students are required to figure out and explain or make predictions about phenomena
and as a result, students should expect to spend more time with each question as they think through the scenarios and
work out their answers.

Possible Responses

1
�#�**

$E<D9@<5��8?935�(E5CD9?>C


 �

�807.40*��-3.(*��8*67.326
25
$ %

�	�+85�CE>�81C�255>�E@�6?B�C5F5B1<�8?EBC��1>4�9D�81C�255>�C89>9>7�?>�D85C5�DB55C	�.81D�31>�D85�DB55C�4?�2531EC5
D85I�1B5�9>�CE><978D��.81D�4?5C�D89C�=51>�6?B�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�DB55C�

+85�DB55C�31>�	�	�	

c. D1;5�9> carbon from the air. The carbon is used to make energy storage molecules.

#5CC?>��	�
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+85�1=?E>D�?6�31B2?>�9>�D85�19B�?6�D85�53?CICD5=�CD1BD54�?ED�<?G	�+85>�D85�1=?E>D�?6�31B2?>�9>�D85�19B�CD1BD54�D?
9>3B51C5	� C�D85�9>3B51C5�2531EC5�D85�C395>D9CD�CG9D3854�D85�<978D ?> ?B�2531EC5�C85�CG9D3854�D85�<978D ?R��.81D
81@@5>54�D?�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�<9F9>7�D89>7C�

+85�C395>D9CD�	�	�	

a. switched the light ?R, and the number of energy storage molecules in the living things 453B51C54	

��	�*395>D9CDC�1B5�CDE4I9>7�@8?D?CI>D85C9C�9>�1�45C5BD�53?CICD5=�D81D�81C�@<1>DC��1>9=1<C��1>4�453?=@?C5BC
�G8938�3?>CE=5�4514�D89>7C�	�.8938�7B?E@�?B�7B?E@C�?6�?B71>9C=C�9>�D85�45C5BD�31BBI�?ED�@8?D?CI>D85C9C�

a. plants

��	�*395>D9CDC�1B5�CDE4I9>7�35<<E<1B�B5C@9B1D9?>�9>�1�B9F5B�53?CICD5=�D81D�81C�@<1>DC��1>9=1<C��1>4�453?=@?C5BC
�G8938�3?>CE=5�4514�D89>7C�	�.8938�7B?E@�?B�7B?E@C�?6�?B71>9C=C�9>�D85�B9F5B�31BBI�?ED�35<<E<1B�B5C@9B1D9?>�

c. all organisms in the river

��	��>�9FI�@<1>D�81C�255>�D1;9>7�9>�31B2?>�6B?=�D85�19B�6?B�C5F5B1<�8?EBC	

 C�D85�9FI�9>�CE><978D��.81D�81C�81@@5>54�D?�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�9FI�

+85�9FI�	�	�	

b. is 9> sunlight. The number of energy storage molecules in the ivy has 9>3B51C54	

��	���7B?E@�?6�79B1R5C�6554C�?>�<51F5C�1>4�7B1CC5C�4EB9>7�D85�41ID9=5	�)978D�>?G��9D�9C�41B;�?ED�1>4�D85�79B1R5C�1B5
>?D 51D9>7	� C�31B2?>�=?F9>7�9>D?�D85�<9F9>7�D89>7C��=?F9>7�?ED�?6�D85�<9F9>7�D89>7C��?B�2?D8�

c. Carbon is only moving out of the living things; it is not moving into them.

��	�)5J1�81C�1�7<1CC�21<<�S<<54�G9D8�G1D5B�D81D�3?>D19>C�D9>I�@<1>DC�1>4�C8B9=@�D81D�51D�D8?C5�@<1>DC	�%?�=1D5B91<
31>�75D�9>�?B�?ED��2ED�<978D�31>�75D�D8B?E78�D85�7<1CC�G85>�9D�9C�@<1354�9>�CE><978D	

+85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�9>�D85�@<1>DC�1>4�C8B9=@�CD1BD54�?ED�8978��2ED�D85>�D85�7<1CC�21<<�G1C
=?F54��1>4�D85�>E=25B�?6�5>5B7I�CD?B175�=?<53E<5C�453B51C54	�.1C�D85�7<1CC�21<<�=?F54�9>D?�D85 <978D ?B�9>D?�D85
41B;��.81D�81@@5>54�D?�D85�1=?E>D�?6�31B2?>�9>�D85�G1D5B�

b. The glass ball was moved into the 41B;, and there is =?B5 carbon in the water.
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'?CC92<5�CDE45>D�B5C@?>C5� Since the aquarium is exposed to light, the plants are performing photosynthesis. This
means carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. I also know that some carbon is moving out of living things into
the air, because the organisms are giving off carbon dioxide as they use up energy storage molecules through cellular
respiration. Because carbon is moving into and out of living things, I am not sure how the amount of carbon in living
things is changing.

#5F5<��� Student indicates an understanding of Levels 1 and 2 and indicates that the amount of carbon in living things
must be increasing because there is a fixed amount of carbon in the aquarium.

'?CC92<5�CDE45>D�B5C@?>C5� Since the aquarium is exposed to light, the plants are performing photosynthesis. This
means carbon dioxide from the air is moving into living things so the plants can use the carbon to make energy storage
molecules, which is why carbon in the air is decreasing. Because of this, carbon in living things is increasing. I also know
that some carbon is moving out of living things into the air, because the organisms are giving off carbon dioxide as they
use up energy storage molecules through cellular respiration. Since the amount of carbon in the air is decreasing, the
amount of carbon in living things is increasing. This is because it is a closed ecosystem and there is a set amount of
carbon—it can’t be produced or used up.
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Shutterstock-- JoenStock/Getty Images-- groveb/Getty Images-- Sean Bagshaw/Science Source-- Bryan and Cherry Alexander/
Science Source-- William Sherman/Getty Images-- Stephen Muskie/Getty Images-- FrankvandenBergh/Getty Images (Matter
and Energy in Ecosystems End-of-Unit Assessment copymaster).
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