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Grade & Course: Biology & Honors Topic: Cell Respiration Photosynthesis: Duration: 2.5 weeks
Biology Energy Transfer through Cells

Teachers: Hunter Fisher, Ella Benton, Ashanti Pilgrim, Mariah Sappington, Rosemary Kamau, O’Neal McRunells, Amber
Carr, Zakayo Ruoro

Georgia Standards of Excellence

SB1. Obtain, evaluate, and communicate information to analyze the nature of the relationships between structures and

functions in living cells.
e. Ask questions to investigate and provide explanations about the roles of photosynthesis and respiration in the
cycling of matter and flow of energy within the cell (e.g., single-celled alga).(Clarification statement: Instruction
should focus on understanding the inputs, outputs, and functions of photosynthesis and respiration and the functions
of the major sub-processes of each including glycolysis, Krebs cycle, electron transport chain, light reactions, and
Calvin cycle.)

SB5. Obtain, evaluate, and communicate information to assess the interdependence of all organisms on one another and
their environment.
b. Develop and use models to analyze the cycling of matter and flow of energy within ecosystems through the
processes of photosynthesis and respiration.

Narrative / Background Information

Prior Student Knowledge: (REFLECTION — PRIOR TO TEACHING THE UNIT)

7th Grade Foundational GSE:
S7L2. Obtain, evaluate, and communicate information to describe how cell structures, cells, tissues, organs, and organ
systems interact to maintain the basic needs of organisms.
a. Develop a model and construct an explanation of how cell structures (specifically the nucleus, cytoplasm, cell
membrane, cell wall, chloroplasts, lysosome, and mitochondria) contribute to the function of the cell as a system in
obtaining nutrients in order to grow, reproduce, make needed materials, and process waste.
S7L4. Obtain, evaluate, and communicate information to examine the interdependence of organisms with one another and
their environments.
b. Develop a model to describe the cycling of matter and the flow of energy among biotic and abiotic components of
an ecosystem.
S8P1. Obtain, evaluate, and communicate information about the structure and properties of matter.
f. Construct an explanation based on evidence to describe conservation of matter in a chemical reaction including the
resulting differences between products and reactants.

5th Grade Foundational GSE:
S5L3. Obtain, evaluate, and communicate information to compare and contrast the parts of plant and animal cells.
b. Develop a model to identify and label parts of a plant cell (membrane, wall, cytoplasm, nucleus, chloroplasts) and
of an animal cell (membrane, cytoplasm, and nucleus).
c. Construct an explanation that differentiates between the structure of plant and animal cells.

4th Grade Foundational GSE:
S4L1. Obtain, evaluate, and communicate information about the roles of organisms and the flow of energy within an

ecosystem.
b. Develop simple models to illustrate the flow of energy through a food web/food chain beginning with sunlight and
including producers, consumers, and decomposers.

1st Grade Foundational GSE:
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S1L1. Obtain, evaluate, and communicate information about the basic needs of plants and animals.
a. Develop models to identify the parts of a plant—root, stem, leaf, and flower.
b. Ask questions to compare and contrast the basic needs of plants (air, water, light, and nutrients) and animals (air,
water, food, and shelter).
c. Design a solution to ensure that a plant or animal has all of its needs met.

Year-Long Anchoring Phenomena: (LEARNING PROCESS)
Sickle cell is a heritable genetic mutation that evolved in response to interactions in ecosystems.

Unit Phenomena (LEARNING PROCESS)
BTB - why is one blue and the other yellow?
Slug Power

Mitochondrial Diseases

MYP Inquiry Statement:
The of life are supported by biochemical reactions and the transformations of energy that occur within cells.

MYP Global Context:
Scientific and Technical Innovation

Approaches to Learning Skills: Disciplinary Core Ideas: ((NOWLEDGE & | Crosscutting Concepts:
Critical Thinking Skills SKILLS) (KNOWLEDGE & SKILLS)
Communication Skills ® ATP/ADP Cycle Energy and Matter
®  Aerobic Respiration (glycolysis, Krebs,
Science & Engineering Practices electron transport chain) MYP Key and Related Concepts:

Constructing explanations ®  Anaerobic Respiration

Asking Questions

Key Concept: Systems
Related Concepts: Transformations;
Energy

Photosynthesis light reactions
®  Photosynthesis dark reactions

GADOE Achievement Level Descriptors for Biology
cell energy
Focus Science & Engineering Practices: constructing explanations, asking questions, developing and using models

Focus Crosscutting Concepts: structure and function

SB1a: Construct an explanation structures

SB1le: Ask questions explanations
matter and flow of energy

SB5b. Develop and use models matter energy
The beginning learner can... | The developing learner The proficient learner can... | The distinguished learner
can... can...
explain construct an explanation refine explanations

Published: 2, 2025 Resources, materials, assessments not linked to SGO or unit planner will be reviewed at the local school level.
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Student Friendly Learning Targets

| can identify the products and reactants for cellular respiration.

| can identify the products and reactants for photosynthesis.

I can describe how the general structure of the mitochondria supports its function.

| can describe how the general structure of the chloroplast supports its function.

| can differentiate between aerobic and anaerobic respiration.

| can explain why ATP is considered a renewable energy source.

| can describe a model of the ATP cycle.

I can explain why the processes of photosynthesis and cellular respiration are interdependent.

| can generate questions to determine the role of cellular respiration in moving energy through cells.

. | can explain where organisms get the inputs they need for cellular respiration and photosynthesis.
. | can describe and model the inputs, outputs, and functions of glycolysis, the Krebs cycle, and the electron transport

chain of cellular respiration (what does in, what comes out, where it occurs, and why the subprocess is important).

. | can describe and model the inputs, outputs, and functions of the light reactions and Calvin cycle of photosynthesis

(what does in, what comes out, where it occurs, and why the subprocess is important).

| can compare and contrast the processes of photosynthesis and cellular respiration (organelle, reactants,
subprocesses, products, organisms that perform).

| can generate questions to determine the role of photosynthesis in moving energy through cells.

| can develop and use models to analyze how cellular respiration moves matter and energy through ecosystems.
| can develop and use models to analyze how photosynthesis moves matter and energy through ecosystems.

Possible Preconceptions/Misconceptions: (REFLECTION — PRIOR TO TEACHING THE UNIT)
Possible Misconceptions:

Only animals carry out cellular respiration.

Energy in terrestrial ecosystems originates from somewhere other than the sun.
Energy is truly lost in many energy transformations.

Things “use up” energy.

Energy is associated only with movement.

Plant cells only have a chloroplast.

Plants get their energy from the soil through roots.

Plants obtain their energy directly from the sun.

Published: 2, 2025 Resources, materials, assessments not linked to SGO or unit planner will be reviewed at the local school level.
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Possible Preconceptions:
- Students should have a basic understanding of the structure and function between the mitochondria and chloroplast.
- Students understand the components of the chemical equations for photosynthesis, however, they confuse reactants
and products.
- Students may think plants only require sunlight and water.
- Students should understand the general idea of homeostasis.
- Students should have a basic understanding of the biogeochemical cycles to include P, H, N, C, and H.

Key Vocabulary: (KNOWLEDGE & SKILLS)

ADP, ATP, plant cell, animal cell, Calvin cycle, chloroplasts, chlorophyll, electron transport chain, energy, glycolysis,
homeostasis, Krebs cycle, light reactions, matter, energy, mitochondria, producer, consumer, respiration, aerobic, anaerobic,
autotroph, heterotroph, products, reactants, carbon/oxygen cycle, organic molecule, carbohydrate, polysaccharide

Inquiry Statements:

Factual:
- What are some chemical reactions which occur inside cells?
- What occurs in the process of cellular respiration?
- What occurs in the process of photosynthesis?
- What factors are needed for photosynthesis?

Conceptual:
- Why do some organisms need to feed themselves whereas others do not?
- Can the chemical reactions of life occur outside cells?

Debatable:
- Should chemical reactions be manipulated in order to meet our food and fuel needs?

MYP Objectives Summative Assessment

Knowing and Understanding Assessment Tasks: Relationship between summative
Inquirin.g and Designing MYP Assessment: SBSb fa\sse§sment task(s) and statement of
Processing and Evaluating inquiry:

Common Summative Assessment

The CFAs help to monitor and determine
student progress as we move through the
unit. This data informs the teacher of
which students to accelerate, and which
to remediate prior to the unit summative.

The summative assessments serve to test
students’ mastery of the learning targets
at the proficient and distinguished level
of the Achievement Level Descriptors for
Biology

Unit Objectives: Energy can neither be created nor destroyed, but it can be transformed as it flows through organisms and
ecosystems.
o The structure of the mitochondria and chloroplasts support their function in photosynthesis and cellular respiration
(SB1a).
® Photosynthesis and respiration are essential in the cycling of matter and energy within the cell. (SBle, SB5b)
e |tisimportant to understand the inputs, outputs, and functions of photosynthesis and respiration and their roles in the
overall process of energy transfer through cells. (SBle)

Published: 2, 2025 Resources, materials, assessments not linked to SGO or unit planner will be reviewed at the local school level.
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(SBle)

e |tisimportant to have a conceptual understanding of the functions of the major sub processes of photosynthesis and
respiration, including glycolysis, the Krebs cycle, the electron transport chain, the light reactions, and the Calvin cycle.

Learning Activities
and Experiences

Week 1:

Topic 1: Cell

Respiration
Aerobic
Respiration
Anaerobic
Respiration
RoleinC/0O
cycles

Week 2:

Topic 2:

Photosynthesis

e Light Reactions

e Calvin Cycle

® RoleinC/0O
cycles

Week 2.5

e Common
Summative
Assessment &
Remediation

Obtain:

Common Openers & Closers for

Unit 7: Energy Transfer through
Cells

Cell Energy PPT (Honors)
e Chemical Energy & ATP
Interactive Notes

e Cellular Respiration
Interactive Notes

Cell Energy PPT (On-Level)

ATP Modeling Activi

Effect of Exercise on Cellular
Respiration Lab

ot ing Respirati
(BTB & Radish) Lab

Yeast Cellular Respiration Lab

Communicate:

Common Formative Assignments
and Common Closers

Cell Energy PPT (Honors
e Photosynthesis Interactive
Notes

Cell Energy PPT (On-Level)

e Photosynthesis Graphic
Organizer

Asking Questions: Photosynthesis
& Cellular Respiration Activity

Compare & Contrast Cellular
Respiration & Photosynthesis

Photosynthesis & Cellular

Respiration Simulation: Fish Tank
Lab

Photosynthesis Leaf Disk Lab

Ph nthesi inach L
Photosynthesis Virtual Lab 1

Photosynthesis Virtual Lab 2

MYP Writing Task

Common Summative Assessment

Remediation & Enrichment with
Discovery Education

All unit resources available on the Biology Schoology Group page.

Published: 2, 2025 Resources, materials, assessments not linked to SGO or unit planner will be reviewed at the local school level.



https://docs.google.com/presentation/d/1HtM7doHyzyv5I6jQEmkI4YnHPlhD8uaSOW0-JeCEr7M/edit?usp=sharing
https://docs.google.com/presentation/d/1HtM7doHyzyv5I6jQEmkI4YnHPlhD8uaSOW0-JeCEr7M/edit?usp=sharing
https://docs.google.com/presentation/d/1HtM7doHyzyv5I6jQEmkI4YnHPlhD8uaSOW0-JeCEr7M/edit?usp=sharing
https://docs.google.com/presentation/d/1wMzJZncr_SqPPOBVAKTcz33gwaFvoT4s1ONo6SA-u5U/edit?usp=sharing
https://docs.google.com/document/d/1FFMWQQ2wlOTAqkGG7ZKIxrE0V--3A1jAho5I4b-PTtU/edit?usp=drive_link
https://docs.google.com/document/d/1FFMWQQ2wlOTAqkGG7ZKIxrE0V--3A1jAho5I4b-PTtU/edit?usp=drive_link
https://docs.google.com/document/d/1hQG_Tr_FAgbc6lPFw-Y8g_LvCx1yYxCKZCGRyPYtxuk/edit?usp=drive_link
https://docs.google.com/document/d/1hQG_Tr_FAgbc6lPFw-Y8g_LvCx1yYxCKZCGRyPYtxuk/edit?usp=drive_link
https://docs.google.com/presentation/d/12kFixyJV1NZiIH-mFnVZKrNHTz2ycjSBNex-C256SiA/edit?usp=sharing
https://drive.google.com/file/d/12UoXFqmz6253Y828bAZDwsidu2QsBA74/view?usp=sharing
https://docs.google.com/document/d/1lDh7yXDmS0BGo82gtk_Ngeo2e07XJKyrr3KILrADAAI/edit?usp=drive_link
https://docs.google.com/document/d/1lDh7yXDmS0BGo82gtk_Ngeo2e07XJKyrr3KILrADAAI/edit?usp=drive_link
https://docs.google.com/document/d/1ccnv-1qCFn-9LbTCmUA-ZDPZyiRUW4LGX18abgKtdAc/edit?usp=drive_link
https://docs.google.com/document/d/1ccnv-1qCFn-9LbTCmUA-ZDPZyiRUW4LGX18abgKtdAc/edit?usp=drive_link
https://docs.google.com/document/d/1HyxfSG1DgN_8tra45nTjKPlO83C36DUi/edit?usp=drive_link&ouid=101722708816680750355&rtpof=true&sd=true
https://docs.google.com/presentation/d/1wMzJZncr_SqPPOBVAKTcz33gwaFvoT4s1ONo6SA-u5U/edit?usp=sharing
https://docs.google.com/document/d/1HSLUasjv0EfDKw1q89Gj1C8DFi4jq5wyTi5LOFwxs34/edit?usp=drive_link
https://docs.google.com/document/d/1HSLUasjv0EfDKw1q89Gj1C8DFi4jq5wyTi5LOFwxs34/edit?usp=drive_link
https://docs.google.com/presentation/d/12kFixyJV1NZiIH-mFnVZKrNHTz2ycjSBNex-C256SiA/edit?usp=sharing
https://drive.google.com/file/d/1IPAKCgEgcgJndAVTD4Y8WTJYVXlMPqAm/view?usp=drive_link
https://drive.google.com/file/d/1IPAKCgEgcgJndAVTD4Y8WTJYVXlMPqAm/view?usp=drive_link
https://docs.google.com/document/d/1OscQKPyqh538k6qISa2PcEHma2RG1AuicEBAdTKsjT8/edit?usp=sharing
https://docs.google.com/document/d/1OscQKPyqh538k6qISa2PcEHma2RG1AuicEBAdTKsjT8/edit?usp=sharing
https://docs.google.com/document/d/1DmA46dVaj5S3wZ0BbfmYA6syCMvjzt8N/edit?usp=drive_link&ouid=101722708816680750355&rtpof=true&sd=true
https://docs.google.com/document/d/1DmA46dVaj5S3wZ0BbfmYA6syCMvjzt8N/edit?usp=drive_link&ouid=101722708816680750355&rtpof=true&sd=true
https://docs.google.com/document/d/1Ax3K7ysV7m2DDF9AFb7sCys3hmi06N9Pd8Iv2wrQz3k/edit?usp=drive_link
https://docs.google.com/document/d/1Ax3K7ysV7m2DDF9AFb7sCys3hmi06N9Pd8Iv2wrQz3k/edit?usp=drive_link
https://docs.google.com/document/d/1Ax3K7ysV7m2DDF9AFb7sCys3hmi06N9Pd8Iv2wrQz3k/edit?usp=drive_link
https://docs.google.com/document/d/1EmYcf97DHRRruzH83HaC5MEFhL8isUmOBe27HyXzdN4/edit?usp=sharing
https://docs.google.com/document/d/12D-_so9VgIbxpmD1_lGPMw1CE4aJN1Ek/edit?usp=sharing&ouid=101722708816680750355&rtpof=true&sd=true
https://docs.google.com/document/d/1VwBq8r3F-fKwuesQwaCs_j6hWh6XxwtRjwz4Mf1CPZw/edit?usp=sharing
https://docs.google.com/document/d/14KMFdANCxX7s2EcdyWl9PKr9GpZ1tlQfQdux3sF3KT0/edit?usp=sharing
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