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Wolcott Grade 7 Science UNIT 1 ORGANIZER 
 

Grade/Subject   Grade 7: Science 

Unit Title  Unit 1:  Cells and Human Body 

Overview of 
Unit 

This unit is about the structure of cells, cell processes and how cells form the human 
body.  It also covers how the human body maintains homeostasis. 

Pacing  About 2.5-3 months 

 

Background Information For The Teacher (Unit Overview) 

Rationale:  Life science is the study of living things.  Unit 1 will examine the building blocks of all 
living things, cells.  Since humans are living things this unit will allow students to explore the what 
makes up their own bodies. They will examine why cells are the basic unit of structure and function 
in all living things, the different parts of cells, and how those parts all work together to keep them 
alive.  Students will also learn how their cells come together to form the human body and how all 
the different parts of the body are interconnected to each other and work together in our overall 
survival.  Students will also discover different things that they can do to help maintain their own 
health.   
 

Key Learning/Big Ideas: 
 The characteristics all living things share 
 The overall structure of the cell structure and and how those structures function to keep the 

cell alive 
 How living things use energy 
 How and why organisms must maintain homeostasis 
 How feedback systems help to maintain homeostasis 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 

 Elementary schools start to cover characteristics of living things but will be studied in 
more detail in 7th grade. 

 

 Post-Unit Connections 
 

 Information on DNA (structure and function) were covered in this unit.  The role of 
DNA in holding genetic information (coding for genes) will be covered in more detail in 
the next unit (Unit 2:  Genetics). 

 The role of photosynthesis in the cycling of matter and flow of energy into and out of 
organisms will be covered again in 8th grade. 

 Most of this information (characteristics of life, cell structure, cell processes, 
homeostasis) will be covered in more detail in high school Biology. 
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Targeted Performance Expectation Bundle 

MS-LS1-1 Conduct an investigation to provide evidence that living things are made of cells; either 
one cell or many different numbers and types of cells. 
 

MS-LS1-2 Develop and use a model to describe the function of a cell as a whole and ways parts of 
cells contribute to the function.  
 

MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming 
new molecules that support growth and/or release energy as this matter moves through an 
organism.  
 

MS-LS1-3 Use argument supported by evidence for how the body is a system of interacting 
subsystems composed of groups of cells.  
 

 MS-LS1-8 Gather and synthesize information that sensory receptors respond to stimuli by sending 
messages to the brain for immediate behavior or storage as memories. 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 

 Why are cells considered the basic unit of structure and function in all living things and how 
do their levels of organization contribute to the overall function of the human body? (How do 
cells keep an organism alive and what happens when things go wrong?) 

 

Anchor Phenomena: 
 Granulocytes kill cancer cells 

o https://www.ngssphenomena.com/granulocytes-kill-
cancer/2016/7/31/0gsb5ytqfv12x0ycl0tuelbj728j1o  

 

 Target Explanation: 
 

In the video, there are two different types of cells with different structures and therefore 
different functions.  It is known that they are living cells due to the fact that they respond to 
stimuli (contacting other cells and moving) and use energy (one cell is engulfing another 
cell).  It is possible that one of the cells is a cancer cell due to its odd shape and the fact that 
it is larger than the other cell. Cancer is a disease in which cells grow and divide 
uncontrollably and can damage parts of the body around them.  Cancer begins when 
mutations in the DNA disrupt the normal cell cycle, causing cells to divide in an abnormal 
way.  The other cell is probably a white blood cell attempting to maintain homeostasis 
(constant internal conditions) by destroying the cancer cell and hence protecting the body.  It 
is the job of the immune system to recognize foreign objects/invaders and destroy them.  
This white blood cell is injecting a chemical into the cancer cell which breaks down the cell 
membrane and destroys the abnormal cell.  This can be seen by the cancer cell changing 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=176
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=177
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=182
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=178
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=184
https://www.ngssphenomena.com/granulocytes-kill-cancer/2016/7/31/0gsb5ytqfv12x0ycl0tuelbj728j1o
https://www.ngssphenomena.com/granulocytes-kill-cancer/2016/7/31/0gsb5ytqfv12x0ycl0tuelbj728j1o
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shape and then being engulfed by the white blood cell.  This is just one example of how cells 
can keep the human body alive.  The body has many differentiated cells with different 
purposes all working together to maintain homeostasis.   

 

 Sample “Gotta Have Checklist”  
 Are these alive?   
 What characteristics of life do these cells exhibit? 
 Are they the same type of cell? How do you know? What is their job? 
 In what ways is this video attempting to illustrate homeostasis? 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas Cross-Cutting Concepts 

MS-LS1-1 Conduct 
an investigation to 
provide evidence 
that living things 
are made of cells; 
either one cell or 
many different 
numbers and types 
of cells. 

Planning and Carrying 
Out Investigations 

 Conduct an 
investigation to 
produce data to 
serve as the basis 
for evidence that 
meet the goals of an 
investigation. (MS-

LS1-1) 

LS1.A:  Structure and 
Function 

 All living things are 
made up of cells, which 
is the smallest unit that 
can be said to be alive. 
An organism may 
consist of one single 
cell (unicellular) or 
many different numbers 
and types of cells 
(multicellular). (MS-LS1-1) 

Scale, Proportion, and 
Quantity 

 Phenomena that can be 
observed at one scale 
may not be observable at 
another scale. (MS-LS1-1) 

MS-LS1-2 Develop 
and use a model to 
describe the 
function of a cell 
as a whole and 
ways parts of cells 
contribute to the 
function.  

Developing and Using 
Models 

 Develop a model to 
describe 
phenomena. (MS-

LS1-2) 

LS1.A:  Structure and 
Function 

 Within cells, special 
structures are 
responsible for 
particular functions, and 
the cell membrane 
forms the boundary that 
controls what enters 
and leaves the cell. (MS-

LS1-2) 

Structure and Function 

 Complex and microscopic 
structures and systems 
can be visualized, 
modeled, and used to 
describe how their 
function depends on the 
relationships among its 
parts, therefore complex 
natural 
structures/systems can 
be analyzed to determine 
how they function. (MS-

LS1-2) 

MS-LS1-7 Develop 
a model to 
describe how food 
is rearranged 
through chemical 
reactions forming 
new molecules 
that support 

Developing and Using 
Models 

 Develop a model to 
describe 
unobservable 
mechanisms. (MS-

LS1-7) 

 

PS3.D:  Energy in Chemical 
Processes and Everyday 
Life 

 Cellular respiration in 
plants and animals 
involve chemical 
reactions with oxygen 
that release stored 
energy. In these 
processes, complex 

Energy and Matter 

 Matter is conserved 
because atoms are 
conserved in physical and 
chemical processes.(MS-

LS1-7) 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=176
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/Practices.aspx?id=3&exampleid=542
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=246
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=98
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=98
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=98
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=3&detailid=98
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=177
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=473
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=473
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=473
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=473
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=247
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=6&detailid=105
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=182
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=474
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=5&detailid=80
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growth and/or 
release energy as 
this matter moves 
through an 
organism.  

molecules containing 
carbon react with 
oxygen to produce 
carbon dioxide and 
other materials. 
(secondary to MS-LS1-7) 

LS1.C:  Organization for 
Matter and Energy Flow in 
Organisms 

 Within individual 
organisms, food moves 
through a series of 
chemical reactions in 
which it is broken down 
and rearranged to form 
new molecules, to 
support growth, or to 
release energy. (MS-LS1-

7) 

MS-LS1-3 Use 
argument 
supported by 
evidence for how 
the body is a 
system of 
interacting 
subsystems 
composed of 
groups of cells.  

Engaging in Argument 
from Evidence 

 Use an oral and 
written argument 
supported by 
evidence to support 
or refute an 
explanation or a 
model for a 
phenomenon. (MS-

LS1-3) 

 

LS1.A:  Structure and 
Function 

 In multicellular 
organisms, the body is 
a system of multiple 
interacting subsystems. 
These subsystems are 
groups of cells that work 
together to form tissues 
and organs that are 
specialized for particular 
body functions. (MS-LS1-

3) 

 

Systems and System Models 

 Systems may interact 
with other systems; they 
may have sub-systems 
and be a part of larger 
complex systems. (MS-LS1-

3) 

Connections to Nature of Science: 
Science Is a Human 
Endeavor 

 Scientists and engineers 
are guided by habits of 
mind such as intellectual 
honesty, tolerance of 
ambiguity, skepticism, 
and openness to new 
ideas. (MS-LS1-3) 

 MS-LS1-8 Gather 
and synthesize 
information that 
sensory receptors 
respond to stimuli 
by sending 
messages to the 
brain for 
immediate 
behavior or 
storage as 
memories. 

Obtaining, Evaluating, 
and Communicating 
Information 

 Gather, read, and 
synthesize 
information from 
multiple appropriate 
sources and assess 
the credibility, 
accuracy, and 
possible bias of 
each publication 
and methods used, 
and describe how 
they are supported 

LS1.D:  Information 
Processing 

 Each sense receptor 
responds to different 
inputs (electromagnetic, 
mechanical, chemical), 
transmitting them as 
signals that travel along 
nerve cells to the brain. 
The signals are then 
processed in the brain, 
resulting in immediate 
behaviors or memories. 
(MS-LS1-8) 

 

Cause and Effect 

 Cause and effect 
relationships may be 
used to predict 
phenomena in natural 
systems. (MS-LS1-8) 

 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=10&detailid=255
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=16&detailid=253
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=178
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/Practices.aspx?id=7&exampleid=398
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=14&detailid=248
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=4&detailid=100
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/NSforCC.aspx?id=7&detailid=17
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=184
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=17&detailid=143
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96


Page 7 of 32 

or not supported by 
evidence. (MS-LS1-8) 

 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

Reading 
Informational 

Texts (RI) 
Foundational 
Reading (RF) 

 

 RI.6.8 - Trace and evaluate the argument and specific claims in a text, distinguishing 
claims that are supported by reasons and evidence from claims that are not. (MS-LS1-3) 

 RST.6-8.1 - Cite specific textual evidence to support analysis of science and technical 

texts. (MS-LS1-3) 

 

Writing (W) 

 WHST.6-8.7 - Conduct short research projects to answer a question (including a self-
generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-LS1-1) 

 WHST.6-8.1 - Cite specific textual evidence to support analysis of science and 
technical texts. (MS-LS1-3) 

 WHST.6-8.8 - Gather relevant information from multiple print and digital sources, 
using search terms effectively; assess the credibility and accuracy of each source; 
and quote or paraphrase the data and conclusions of others while avoiding plagiarism 
and following a standard format for citation. (MS-LS1-8) 

Speaking & 
Listening (SL) 

 SL.8.5 - Integrate multimedia and visual displays into presentations to clarify 

information, strengthen claims and evidence, and add interest. (MS-LS1-2) (MS-LS1-7) 

Language (L)  

 

Math 

Math Content 
Standards 

 

 6.EE.C.9 - Use variables to represent two quantities in a real-world problem that 

change in relationship to one another; write an equation to express one quantity, 
thought of as the dependent variable, in terms of the other quantity, thought of as the 
independent variable. Analyze the relationship between the dependent and 
independent variables using graphs and tables, and relate these to the equation. (MS-

LS1-1) (MS-LS1-2) (MS-LS1-3) 

Math Practices 
 

 

 

 

 

http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
http://ngss.nsta.org/Practices.aspx?id=8&exampleid=510
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K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

 Characteristics of life 
 Cell theory 
 Cell structure/organelle function 
 Cell processes (examples include photosynthesis, 

respiration, cell division) 
 DNA 
 Cancer 
 Human body levels of organization (cells, tissues, 

organs, organ systems) 
 Homeostasis 
 Human body organ systems (circulatory, excretory, 

digestive, respiratory, muscular, and nervous 
systems) 

 Nerves gather information 
 

 Proficiently use a microscope 
 Construct a model of a cell 
 Compare and contrast diffusion 

and osmosis 
 Compare and contrast 

photosynthesis and respiration 
 Describe what happens during 

the cell cycle 
 Explain how organ systems 

work together to keep us alive 
 Illustrate how sensory 

receptors respond to stimuli  
 Analyze, interpret, and draw 

conclusions from graphs 
 Use the scientific method to 

solve problems 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand that: 
 All living things share certain characteristics  
 Living things are made of cells; either one cell or many different numbers and types of 

cells 
 Cell organelles each have their own individual role and contribute to the overall function 

of the cell.  
 Materials must be transported across cell membranes to help cells maintain homeostasis  
 Food is rearranged through chemical reactions forming new molecules that support 

growth and/or release energy  
 Cancer is an example of what happens when cell division goes wrong 
 The body is a system of interacting subsystems composed of groups of tissue.  
 Feedback mechanisms allow organisms to maintain homeostasis 
 Sensory receptors respond to stimuli by sending messages to the brain for immediate 

behavior or storage as memories 
 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that all cells have the same appearance and function. 
 Students might mistakenly believe that plants only conduct photosynthesis and other types of 

organisms conduct only cellular respiration.  
 Students might mistakenly believe that the sun provides plants with food, as opposed to energy.  
 Students might mistakenly believe that soil provides plants with food. 
 Students might mistakenly believe that different types of cells within an organism contain 

different genetic material. 
 Students might mistakenly believe that only humans can develop cancer 
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 Students might mistakenly believe that bone is made of dead cells instead of a living tissue. 
 Students might mistakenly believe that blood is actually blue. 
 

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate 

document) 
Other (Formative, quizzes, tests, etc.) 

 

 The goal of this performance assessment is for 
students to determine what is causing marathon 
runners to sometimes collapse after the race. 

o The task is for the students to create a 
newspaper article in order to warn other 
marathon runners about the possible 
physiological reasons that may cause them to 
collapse after a race. 

  Microscope and characteristics 
of life quiz 

  Organelle function quiz 

  Cell Model 

  Cells test 

  Cell cycle quiz 

  Cell processes test 

  Inquiry/laboratory  investigations 

  Computer simulation activity 

  Article research-claim, evidence, 
reasoning 
 

 

Supplemental Materials and Resources 

 

 Prentice Hall Science Explorer:  Cells and Heredity 
 Prentice Hall Science Explorer:  Human Biology and Health 

 

 

Vocabulary 

 Words students should already know: 
o Element, compound, calorie, fat 

 Words that need to be introduced but they don’t need to master: 
o Cell theory, organelle, cytoplasm, endoplasmic reticulum, ribosome, golgi body, 

vacuole, lysosome, nucleic acid, RNA, enzyme, carbohydrate, lipid, amino acid, 
protein, passive transport, active transport, pigment, chlorophyll, stomata, 
fermentation, replication, interphase, mitosis, cytokinesis, cancer, tumor, stress, 
skeleton, involuntary muscle, voluntary muscle, nutrient, digestion, absorption, heart, 
artery, capillary, vein, pulse, blood, lung, bronchi, alveoli, excretion, kidney, urine, 
nerves, synapse, brain, spinal cord, reflex, senses 
 

 Words students need to master: 
o Cell, microscope, cell membrane, cell wall, nucleus, mitochondria, chloroplast, DNA, 

selectively permeable, diffusion, osmosis, photosynthesis, glucose, respiration, cell 
cycle, chromosome, mutation, tissue, organ, organ system, homeostasis, muscular 
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system, digestive system, cardiovascular (circulatory) system, respiratory system, 
excretory system, nervous system, stimulus, response, neurons 

 

 

Interdisciplinary Connections 

 7th grade FCS discusses the six nutrients needed for the body and how much of each 
nutrient is needed daily (My Plate) 

 The interaction of human body systems (in particular cardiovascular, respiratory, muscular, 
and skeletal systems) in regards to physical activity/exercise is taught in 7th grade physical 
education classes. 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena/Learning 

Activities 

Scientific and 
Engineering Practices 

What students will discover and learn 
New questions and next steps 

What are living 
things made 
out of?  

 Is a flame 
alive? 

 Microscope 
activities (letter 
“e” and 
common 
objects) 

 Asking 
Questions and 
Defining 
Problems 

 Analyzing and 
Interpreting 
Data 

 Engage in 
Argument 
from Evidence 

  The characteristics of living 
things are: cellular organization, 
contain similar chemicals, use 
energy, respond to their 
surroundings, grow and develop, 
and reproduce. 

  The invention of the 
microscope allowed scientists to 
discover cells and observe 
complex processes of life that we 
cannot directly observe on our 
own. 

  Students will learn how to use a 
microscope to explore different 
cells and cell processes. 

  Connection to phenomenon: 
Students should recognize these 
are cells and they are alive. 
New Question/Next Step: 

1. What do cells look like? 
2. What do cells do to keep 

us alive? 

How do the 
parts of a cell 
contribute to 
its overall 
function? 

 Cell to city 
comparison 

 Plant vs. 
animal cell 
microscope 
activity 

 Asking 
Questions and 
Defining 
Problems 

 Developing 
and Using 
Models 

 There are various 
organelles in the cell with 
each having a different 
function but all working 
toward the common goal of 
cell survival. 
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 Diffusion 
demonstration 

 Planning and 
Carrying out 
Investigations 

 Analyzing and 
Interpreting 
Data 

 

 The role the cell 
membrane plays in the 
movement of molecules 
into and out of the cell 

 Connection to 
phenomenon: The white 
blood cell uses its cell 
membrane to either engulf 
the cancer cell or release a 
chemical to kill it. 

New Question/Next Step: 
1. What processes do cells 

perform to keep us alive? 
2. How are new cells made? 

What 
processes do 
cells perform 
to keep you 
alive? 

 Photosynthesis 
and respiration 
bead activity 

 Cell Cycle 
Activity 

 Cancer activity 
 

 Developing 
and Using 
Models 

 Planning and 
Carrying out 
Investigations 

 Analyzing and 
Interpreting 
Data 

 Using 
Mathematical 
and 
Computational  

 

 The products of 
photosynthesis are the 
reactants of cellular 
respiration and vice versa 
and together they create 
carbon and oxygen cycles 
in nature which establish a 
symbiotic relationship 
between the animal and 
plant kingdoms 

 Cells create new cells but 
each cell is different and 
reproduces at a given 
rate.  Cancer is an 
example of irregular cell 
division due to an 
increased rate of cell 
division or an error within 
the cell cycle. 

 Connection to 
phenomenon:  Students 
will recognize the cell as a 
cancer cell due to its 
different shape and know 
that it was created due to 
an abnormal cell cycle. 

New Question/Next Step: 
1. How do cells keep an 

organism alive? 
2. What kinds of different 

cells do humans have? 



Page 12 of 32 

How are cells 
organized in 
many-celled 
organisms? 

 Cells, tissues, 
organs, organ 
systems 
activity 

 

 Asking 
Questions and 
Defining 
Problems 

 Developing 
and Using 
Models 

  Cells have different structures 
because they have different 
functions.  This specialization 
maximizes energy efficiency 
within the organism. 

  Cells form tissues, tissues form 
organs, and organs form organ 
systems within the hierarchy of an 
organism.  The structure of each 
level becomes more complex and 
interdependent as they  work 
together for the survival of the 
organism. 

  Connection to 
phenomenon:  Cells are 
specialized to perform different 
function.  The job of white blood 
cells is to fight foreign invaders or 
anything that is abnormal. 
New Question/Next Step: 

1. What organ systems exist 
in humans and what role 
do they play? 

2. Do they affect one 
another? 

How do organ 
systems 
interact with 
one another to 
maintain 
homeostasis? 

 Homeostasis 
activity 

 Heart rate/ 
respiration lab 

 

 Asking 
Questions and 
Defining 
Problems 

 Developing 
and Using 
Models 

 Planning and 
Carrying Out 
Investigations 

 Analyzing and 
Interpreting 
Data 

 Engage in 
Argument 
from Evidence 

  Explain how the circulatory, 
excretory, digestive, respiratory, 
muscular, and nervous systems 
all have different jobs but all work 
together to sustain life and 
maintain homeostasis.  For 
example, students can explain 
how all the body systems work 
together to maintain homeostasis 
while performing exercise 
(digestive system breaks down 
food to create glucose, respiratory 
system brings oxygen into the 
body, circulatory system 
transports glucose and oxygen to 
muscle cells, muscles create 
force to move body, body sweats 
(excretion) to remove excess 
heat/wastes, nervous system 
controls and monitors all these 
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systems and causes the 
changes). 

  Connection to 
phenomenon:  The job of the 
immune system is to fight foreign 
invaders or anything that is 
abnormal.  White blood cells 
belong to this organ system and 
do everything in their power to 
eliminate the threat and maintain 
homeostasis. 
New Question/Next Step: 

1. What controls all of these 
organ systems? 

2. How does the brain know 
how to respond to various 
situations? 

How does the 
human body 
gather and 
synthesize 
information to 
create an 
appropriate 
response? 

 Sensory 
receptor 
activity 

 Asking 
Questions and 
Defining 
Problems 

 Planning and 
Carrying Out 
Investigations 

 Analyzing and 
Interpreting 
Data 

 Engage in 
Argument 
from Evidence 

  Nerve impulses travel between 
the brain and neurons for the 
brain to interpret the information 
and create an appropriate 
response. 

  Discuss how response to 
stimuli is one of the 
characteristics of living things and 
that this can be done on a cellular 
level or as a complete organism. 

  Connection to phenomenon: 
The nervous system oversees 
everything that goes on in the 
entire body and therefore controls 
the white blood cells and the 
defense of the body. 

 

Revision History 

Revision Date Explanation of change(s) made to document 
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7th Grade Science 

Unit 1:  Cells and Human Body Performance Task 

Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 To determine what is causing marathon runners to sometimes collapse at the end of the race 
 Students will demonstrate an understanding that the various organ systems of the human body 

work together to maintain homeostasis.  When conditions in the body are not maintained (for 
example: body starts to overheat, glucose levels in blood drop, salt and water levels fluctuate) the 
body is put under stress and must try to overcome this.  If the body cannot overcome these changes 
it can have serious side effects (muscle cramps, vomiting, disorientation, etc.). 

 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students will demonstrate their knowledge of how the human body maintains homeostasis through 
applying the cross-cutting concepts of stability and change and cause and effect.  Small changes in 
one part of a system (for example low blood sugar levels) might cause large changes in in another 
part (disorientation). 

 Students will read and analyze articles to determine relevant evidence to support their claim by 
applying the Science & Engineering practice of critically reading scientific texts and obtaining 
scientific or technical information to describe patterns and evidence about the natural world.  

 Students will identify and interpret outlier data (identifying patterns and trends) by applying the 
Science & Engineering practice of considering limitations of the data and identifying linear and 
nonlinear relationships. 

 Students will analyze and interpret data and draw conclusions from the data by applying the Science 
& Engineering practice of constructing an explanation that includes qualitative or quantitative 
relationships between variables that describe a phenomenon. 

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 



Page 15 of 32 

o Productivity  
 

How will the task involve “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 

 Aspects of this performance task involve levels 3 and 4 of DOK.  Students will have to read and 
analyze articles to gain information about the training process of running a marathon.  They will then 
compare data of various runners and try to assess why they were experiencing the symptoms they 
had during the race.  Students will then create a newspaper article in which they explain the 
physiological issues involved with why marathon runners sometimes collapse after a race. 

 

How will students demonstrate their understanding?  
 They will write a newspaper article to present their findings which will explain the physiological 

issues involved with causing marathon runners to collapse after a race. 
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 While reading the articles, students will fill in a chart describing how the body regulates 
temperature, glucose levels, and water balance. 

 Students will write a newspaper article to present their findings. 
 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 See next page 

 

How will student performance be evaluated? 

 A rubric will be used to evaluate their article. 
 

How will the task be differentiated? 

 Graphic organizers will be given to students who need help with organization. 
 Articles with different Lexile levels will be given to students according to their reading level. 
 Students will be able to choose between multiple articles to use to provide evidence for their 

newspaper article.  
 

 

Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

 The goal is to determine what is causing marathon runners to sometimes collapse after the race. 
 The task is to present your findings in the form of a newspaper article which will explain the 

physiological issues involved with runners collapsing after a race and what runners can do to prevent 
this from happening. 

    

Role:  

 You are a journalist who works for “Runner’s World” magazine 
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Audience: 

 Your target audience is amateur and professional runners who subscribe to Runner’s World 
magazine. 

 

Situation: 

 After the last NYC marathon, many runners collapsed after they completed the race or never 
finished the race.  This challenge involves dealing with analyzing runners’ data and researching 
possible physiological reasons why runners to collapse after the race to try to prevent this from 
happening in the future. 

 

Product/Performance and Purpose: 

 You will create a newspaper article in order to warn other marathon runners about the possible 
physiological reasons that may cause them to collapse after a race and how to prevent it from 
happening in them. 

 

Standard and Criteria for Success 

 Your work will be judged by a rubric which will ensure you make a clear claim about the problem, 
use evidence from the articles to support your claim, explain the physiological problem that causes 
the runners to collapse, and establish a concluding statement.  
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Wolcott Grade 7 Science UNIT 2 ORGANIZER 
 

Grade/Subject  Grade 7: Science 

Unit Title  Unit 2:  Genetics 

Overview of Unit  This unit is about how genetic information is passed on from parents to offspring. 

Pacing  about 1.5-2 months 

 

Background Information For The Teacher (Unit Overview) 

 

Rationale:  Life science is the study of living things.  Unit 2 will examine how living things pass on 
their genetic information to the next generation.  Students will gain a better understanding of why 
they have some characteristics of their mother and others like their father and why siblings within 
the same family can sometimes look very different from each other.   Students will also discover 
how mutations in genes can lead to harmful, beneficial, or neutral effects of the organism.  This will 
allow students to better understand that not all mutations are harmful and how these mutations can 
lead to changes in a species over time.  Students will also discuss new technologies that humans 
use to influence traits and gain a better understanding of the ethical implications of these genetic 
advances like cloning, genetic engineering, and selective breeding. 
 

Key Learning/Big Ideas: 
 The different types of reproduction and how they lead to various offspring 
 How traits are inherited or passed down through the generations 
 Genetic traits are based on probability 
 The various advances in genetics and the ethical implications they create 

 
Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 

 Students have already learned about the basic unit of structure and function in all 
living things (cells) and how they maintain life in Unit 1:  Cells and Human Body.  
They also learned about the role of cells within the physical structure of the human 
body.   

 Information on DNA (the structure and function of the molecule) was covered in the 
previous unit (Unit 1:  Cells and Human Body).   

 

 Post-Unit Connections 

 Students will take what they have learned in this unit and apply it to Unit 3: Natural 
Selection and Evolution which deals with how various traits within a species can lead 
to their successful continuation or their extinction.   
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Targeted Performance Expectation Bundle 

 
MS-LS3-2 Develop and use a model to describe why asexual reproduction results in offspring with 
identical genetic information and sexual reproduction results in offspring with genetic variation. 

MS-LS3-1 Develop and use a model to describe why structural changes to genes (mutations) 
located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral 
effects to the structure and function of the organism. 
 

MS-LS4-5 Gather and synthesize information about the technologies that have changed the way 
humans influence the inheritance of desired traits in organisms.  
 

MS-LS1-4 Use argument based on empirical evidence and scientific reasoning to support an 
explanation for how characteristic animal behaviors and specialized plant structures affect the 
probability of successful reproduction of animals and plants respectively.  
 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 How are traits passed on from one generation to the next and how do mutations positively or 

negatively affect the characteristics or an organism?  (How are traits passed on from one 
generation to the next and what happens if it goes wrong?) 

 

Anchor Phenomena: 
 Family portrait 

o https://thenypost.files.wordpress.com/2015/03/twins1.jpg  
o How can some individuals from a family look the same and other look different? 

 Target Explanation/Model 
 Sexual reproduction involves two parents combining their genetic material to produce a 

new organism while asexual reproduction involves one parent producing offspring that 
are identical to the parent.  This picture represents sexual reproduction.  The mother and 
the father have very different traits.  Their offspring display some traits that are similar to 
the mother and some that are similar to the father.  Human body cells contain 23 
chromosomes pairs (46 total).  The process of meiosis creates sex cells with half the 
number of chromosomes as body cells (23).  When sex cells combine to form an 
organism each sex cell contributes half the number of chromosomes.  Thus, the offspring 
gets the normal number of chromosomes-half from each parent.  This is the reason why 
offspring display some characteristics of the mother and some of the father.  A gene is a 
section of DNA that controls a trait.  Organisms have two alleles for each trait.  The 
phenotype of the trait is controlled by the alleles they inherited from their parents.  Some 
alleles are dominant while others are recessive.  Dominant alleles always show up in the 
organism when the allele is present while recessive alleles are hidden whenever the 
dominant allele is present.  These inherited alleles code for proteins and those proteins 
create the phenotypes or visible traits.  Some traits like skin color are controlled by 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=210
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=207
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=221
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=179
https://thenypost.files.wordpress.com/2015/03/twins1.jpg
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multiple genes.  In the diagram the father has light skin while the mother has darker skin.  
This means that their offspring will inherit some of the father’s genes and some of the 
mother’s.  This is the reason why some of the siblings look like both parents while others 
look only like one of the parents.  It depends on which alleles for skin color the children 
inherited from the mother and the father.  This is also the reason why some of the 
children have darker hair and others have lighter hair.   

 Sample “Gotta Have Checklist”  
 Sexual reproduction involves two parents combining their genetic information 
 Meiosis creates sex cells with half the number of chromosomes 
 Some alleles are dominant while other are recessive 
 Genes code for proteins and proteins determine traits 

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core 
Ideas 

Cross-Cutting Concepts 

 MS-LS3-2 Develop 
and use a model to 
describe why 
asexual 
reproduction results 
in offspring with 
identical genetic 
information and 
sexual reproduction 
results in offspring 
with genetic 
variation. 

Developing and Using 
Models 

 Develop and use a 
model to describe 
phenomena. (MS-

LS3-2) 

 

LS1.B:  Growth and 
Development of Organisms 

 Organisms reproduce, 
either sexually or 
asexually, and transfer 
their genetic 
information to their 
offspring. (secondary to 

MS-LS3-2) 

LS3.A:  Inheritance of 
Traits 

 Variations of inherited 
traits between parent 
and offspring arise from 
genetic differences that 
result from the subset 
of chromosomes (and 
therefore genes) 
inherited. (MS-LS3-2) 

LS3.B:  Variation of Traits 

 In sexually reproducing 
organisms, each parent 
contributes half of the 
genes acquired (at 
random) by the 
offspring. Individuals 
have two of each 
chromosome and 
hence two alleles of 
each gene, one 
acquired from each 
parent. These versions 
may be identical or may 

Cause and Effect 

 Cause and effect 
relationships may be 
used to predict 
phenomena in natural 
systems. (MS-LS3-2) 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=210
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=15&detailid=304
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=263
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
http://ngss.nsta.org/CrosscuttingConcepts.aspx?id=2&detailid=96
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differ from each other. 
(MS-LS3-2) 

MS-LS3-1 Develop 
and use a model to 
describe why 
structural changes 
to genes 
(mutations) located 
on chromosomes 
may affect proteins 
and may result in 
harmful, beneficial, 
or neutral effects to 
the structure and 
function of the 
organism. 

Developing and Using 
Models 

 Develop and use a 
model to describe 
phenomena. (MS-

LS3-1) 

 

LS3.A:  Inheritance of 
Traits 

 Genes are located in 
the chromosomes of 
cells, with each 
chromosome pair 
containing two variants 
of each of many distinct 
genes. Each distinct 
gene chiefly controls 
the production of 
specific proteins, which 
in turn affects the traits 
of the individual. 
Changes (mutations) to 
genes can result in 
changes to proteins, 
which can affect the 
structures and functions 
of the organism and 
thereby change traits. 
(MS-LS3-1) 

LS3.B:  Variation of Traits 

 In addition to variations 
that arise from sexual 
reproduction, genetic 
information can be 
altered because of 
mutations. Though rare, 
mutations may result in 
changes to the 
structure and function 
of proteins. Some 
changes are beneficial, 
others harmful, and 
some neutral to the 
organism. (MS-LS3-1) 

Structure and Function 

 Complex and microscopic 
structures and systems 
can be visualized, 
modeled, and used to 
describe how their 
function depends on the 
shapes, composition, and 
relationships among its 
parts, therefore complex 
natural 
structures/systems can 
be analyzed to determine 
how they function. (MS-

LS3-1) 

 

MS-LS4-5 Gather 
and synthesize 
information about 
the technologies 
that have changed 
the way humans 
influence the 
inheritance of 
desired traits in 
organisms.  

Obtaining, Evaluating, 
and Communicating 
Information 

 Gather, read, and 
synthesize 
information from 
multiple 
appropriate 
sources and 
assess the 
credibility, 
accuracy, and 
possible bias of 

LS4.B:  Natural Selection 

 In artificial selection, 
humans have the 
capacity to influence 
certain characteristics 
of organisms by 
selective breeding. One 
can choose desired 
parental traits 
determined by genes, 
which are then passed 

Cause and Effect 

 Phenomena may have 
more than one cause, 
and some cause and 
effect relationships in 
systems can only be 
described using 
probability.(MS-LS4-5) 

Connections to Engineering, 
Technology, and 
Applications of Science: 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=23&detailid=264
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=207
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/Practices.aspx?id=2&exampleid=472
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=22&detailid=262
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each publication 
and methods used, 
and describe how 
they are supported 
or not supported 
by evidence. (MS-

LS4-5) 

on to offspring. (MS-LS4-

5) 
Interdependence of Science, 
Engineering, and 
Technology 

 Engineering advances 
have led to important 
discoveries in virtually 
every field of science and 
scientific discoveries 
have led to the 
development of entire 
industries and engineered 
systems. (MS-LS4-5) 

Connections to Nature of 
Science: 
Science Addresses 
Questions About the Natural 
and Material World 

 Scientific knowledge can 
describe the 
consequences of actions 
but does not necessarily 
prescribe the decisions 
that society takes. (MS-

LS4-5) 

MS-LS1-4 Use 
argument based on 
empirical evidence 
and scientific 
reasoning to 
support an 
explanation for how 
characteristic 
animal behaviors 
and specialized 
plant structures 
affect the probability 
of successful 
reproduction of 
animals and plants 
respectively.  
 

Engaging in Argument 
from Evidence 

 Use an oral and 
written argument 
supported by 
empirical evidence 
and scientific 
reasoning to 
support or refute 
an explanation or a 
model for a 
phenomenon or a 
solution to a 
problem. (MS-LS1-4) 

  

LS1.B:  Growth and 
Development of Organisms 

 Animals engage in 
characteristic behaviors 
that increase the odds 
of reproduction. (MS-LS1-

4) 
 Plants reproduce in a 

variety of ways, 
sometimes depending 
on animal behavior and 
specialized features for 
reproduction. (MS-LS1-4) 

  

Cause and Effect 

 Phenomena may have 
more than one cause, 
and some cause and 
effect relationships in 
systems can only be 
described using 
probability.(MS-LS1-4) 
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 Core Content Standards 

English Language Arts (ELA) 
 

Reading 
Literature (RL) 

Reading 
Informational 

Texts (RI) 
Foundational 
Reading (RF) 

 

 RST.6-8.1 - Cite specific textual evidence to support analysis of science and 
technical texts. (MS-LS3-2) (MS-LS1-4) (MS-LS4-5) (MS-LS3-1) 

 RST.6-8.4 - Determine the meaning of symbols, key terms, and other domain-specific 

words and phrases as they are used in a specific scientific or technical context 
relevant to grades 6–8 texts and topics. (MS-LS3-2) (MS-LS3-1) 

 RST.6-8.7 - Integrate quantitative or technical information expressed in words in a 
text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-LS3-2) (MS-LS3-1) 

 RI.6.8 - Trace and evaluate the argument and specific claims in a text, distinguishing 
claims that are supported by reasons and evidence from claims that are not. (MS-LS1-4) 

 

 

Writing (W)  WHST.6-8.1 - Cite specific textual evidence to support analysis of science and 
technical texts. (MS-LS1-4) 

 WHST.6-8.8 - Gather relevant information from multiple print and digital sources, 
using search terms effectively; assess the credibility and accuracy of each source; 
and quote or paraphrase the data and conclusions of others while avoiding plagiarism 
and following a standard format for citation. (MS-LS4-5) 

Speaking & 
Listening (SL) 

 SL.8.5 - Integrate multimedia and visual displays into presentations to clarify 
information, strengthen claims and evidence, and add interest. (MS-LS3-2) (MS-LS3-1) 

Language (L)  

 

Math 

Math Content 
Standards 

 

 6.SP.B.5 - Summarize numerical data sets in relation to their context. (MS-LS3-2) 

 6.SP.A.2 - Understand that a set of data collected to answer a statistical question has 
a distribution which can be described by its center, spread, and overall shape. (MS-

LS1-4) 
 6.SP.B.4 - Display numerical data in plots on a number line, including dot plots, 

histograms, and box plots. (MS-LS1-4) 

Math Practices 
 

 MP.4 - Model with mathematics. (MS-LS3-2) 
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K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

 Asexual vs sexual reproduction 
 Gregor Mendel’s experiments  
 Dominant/Recessive Alleles 
 Principles of Probability 
 Phenotype vs. Genotype 
 Punnett squares 
 Meiosis (sexual reproduction) 
 Chromosomes vs. Genes 
 Protein synthesis 
 Mutations 
 Human Inheritance 
 Genetic disorders 
 Advances in genetics (genetic 

engineering, cloning, selective 
breeding) 

 Traits that lead to successful 
reproduction in plants and animals 

 

 Describe the difference between asexual and 
sexual reproduction 

 Explain how Mendel’s experiments with pea 
plants illustrate the foundation of genetics 

 Explain the difference between dominant and 
recessive alleles and how they relate to 
genotype and phenotype 

 Use Punnett Squares to determine allele 
combinations of offspring 

 Explain the role chromosomes and genes 
play in inheritance 

 Identify the events that occur during meiosis 
and what can happen when it goes wrong (ie 
Down syndrome) 

 Explain what forms the genetic code and how 
it is used to produce proteins 

 Identify how mutations can affect an organism 
 Analyze, interpret, and draw conclusions from 

graphs 
 Describe three ways humans can produce 

organisms with desired traits 
 Use the scientific method to solve problems 

 

 

 

 

 

 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand that: 
 Asexual reproduction results in offspring with identical genetic information and sexual 

reproduction results in greater probability of variations in offspring  
 Structural changes to genes (mutations) located on chromosomes may affect proteins 

and may result in harmful, beneficial, or neutral effects to the structure and function of the 
organism 

 New technologies have changed the way humans influence the inheritance of desired 
traits in organisms and the fact that these new technologies have solved some problems, 
but also generated new problems. 

 Animal behaviors and specialized plant structures affect the probability of successful 
reproduction of animals and plants respectively.  
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Common Student Misconceptions for this Unit 

 Students might mistakenly believe that reproduction needs two organisms to happen (sexual 
reproduction) and not just one (asexual). 

 Students might mistakenly believe that cloning and asexual reproduction are the same thing. 
 Students might mistakenly believe that mitosis and meiosis are the same thing 
 Students might mistakenly believe that all organisms have the same number of chromosomes 

and genes. 
 Students might mistakenly believe that the order of the nitrogen bases of an organism (genetic 

code) is very different for members of the same species instead of mostly the same. 
 Students might mistakenly believe that mutations can only be harmful to organisms. 
 

 

 

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate document) Other  (Formative, quizzes, 

tests, etc.) 

 Students will write an argumentative essay as to whether or not 
genetically modified milk and beef should be allowed in school 
lunches.   

o Students will write a letter to the Board of Education in 
order to sway their opinion about the allowance or 
banning of genetically modified milk and beef in the 
school system. 

  Punnett square quiz 

  Heredity quiz 

  Meiosis quiz 

  Genetics test 

  Inquiry/laboratory 
investigations 

  Computer simulation 
activity 

  Article research-claim, 
evidence, reasoning 

  Formative quizzes 

 

Supplemental Materials and Resources 

 

 Prentice Hall Science Explorer:  Cells and Heredity 
 

 

Vocabulary 

 Words students should already know: 
o hybrid, probability, mutation 

 Words that need to be introduced but they don’t need to master: 
o fertilization, purebred, homozygous, heterozygous, codominance, messenger RNA, 

transfer RNA, multiple alleles, sex chromosomes, genetic disorder, inbreeding, 
hybridization, gene therapy, genome 
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 Words students need to master: 
o heredity, trait, genetics, gene, allele, dominant allele, recessive allele, Punnett square, 

genotype, phenotype, meiosis, selective breeding, cloning, genetic engineering 
 

Interdisciplinary Connections 

 

 The mathematical concept of probability will be covered in this unit and is also covered in 
middle school math. 

 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena 

Scientific and 
Engineering Practices 

What students will discover and learn 
New questions and next steps 

Why do 
offspring look 
similar to their 
parents? 

 Mendel’s 
experiments 

 Dominant vs. 
recessive allele 
class survey 

 Asking 
Questions and 
Defining 
Problems 

 Analyzing and 
Interpreting 
Data 

  Sexual reproduction is when 
two parents combine their 
genetic material to produce a 
new organism and asexual 
reproduction is when one parent 
produces offspring that are 
identical to the parent. 

  Gregor Mendel experimented 
with pea plants by crossing 
plants with contrasting traits and 
discovered there are dominant 
and recessive alleles. 

  Dominant alleles are a trait 
that always show up in an 
organism and recessive alleles 
are hidden whenever a dominant 
allele is present. 

  Connection to 
phenomenon:  Sexual 
reproduction involves two 
parents passing on their genes 
to the next 
generation.  Therefore, offspring 
have some characteristics of the 
mother and some of the father.  
Next Question/Next Step: 

1. How does this relate to 
humans? 

2. How do we figure out 
which alleles we will 
inherit? 
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How do 
Punnett 
squares 
illustrate 
probability in 
genetics?  

 Learning to use 
Punnett 
squares  

 Make the Right 
call (Punnett 
square) activity 

 

 Asking 
Questions and 
Defining 
Problems 

 Developing 
and Using 
Models 

 Analyzing and 
Interpreting 
Data 

 Using 
Mathematical 
and 
Computational 
Thinking 

 

 Probability is a number 
that describes how likely it 
is that an event will 
occur.  It is used in 
genetics to predict allele 
combination outcomes. 

 Punnett squares are a 
chart that shows all the 
possible combinations of 
alleles that can result from 
a genetic cross.  

 Phenotype is the physical 
appearance or visible trait 
and genotype is an 
organism’s genetic 
makeup or allele 
combination. Organisms 
can be either 
homozygous (two 
identical alleles) or 
heterozygous (two 
different alleles). 

 Connection to 
phenomenon:  There are 
two alleles (variations) for 
each gene.  Which get 
passed on to the offspring 
and are a matter of 
probability.   

Next Question/Next Step: 
1. What determines which 

genes get passed on to 
the next generation? 

2. How does human 
genetics differ from other 
organisms? 

What is the 
relationship 
between 
chromosomes 
and genes? 

 Meiosis activity 
 Human 

inheritance 
activity 

  Asking Questions 
and Defining 
Problems 

  Developing and 
Using Models 
 

 Chromosomes exist in 
pairs and genes are 
carried from parents to 
offspring on 
chromosomes. 
Chromosomes are made 
up of many genes joined 
together. 

 During meiosis the 
chromosome pairs 
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separate and are 
distributed to two different 
cells.  The resulting sex 
cells have only half as 
many chromosomes as 
the other cells in the 
organism. 

 Some human traits are 
controlled by single genes 
with two alleles, others by 
single genes with multiple 
alleles, and other traits 
are controlled by many 
genes that act together.  

 Connection to 
phenomenon:  During 
meiosis sex cells with half 
the number of 
chromosomes are 
created.  When the sex 
cells join a new organism 
with a full set of 
chromosomes is 
created.  Some traits like 
skin color are controlled 
by many genes which 
allow for a wide range of 
phenotypes. 

Next Question/Next Step: 
1. How do genes create 

characteristics? 

How do cells 
make proteins 
from the 
genetic code? 

 Protein 
synthesis 
activity 

 Human genetic 
disorder activity 

  Asking Questions 
and Defining 
Problems 

  Developing and 
Using Models 

  Analyzing and 
Interpreting Data 
 

 The order of the nitrogen 
bases along a gene forms 
a genetic code that 
specifies what type of 
protein will be produced. 

 During protein synthesis, 
messenger RNA copies 
the coded message from 
the DNA and carries it to 
the ribosome where 
transfer RNA carries 
amino acids to the 
ribosome to make specific 
proteins. 
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 Mutations can cause a 
cell to produce an 
incorrect protein during 
protein synthesis.  As a 
result, the organism’s trait 
or phenotype may be 
different from what it 
normally would have 
been.  These mutations 
can be harmful, beneficial, 
or neutral to the organism. 

 Some human genetic 
disorders are caused by 
mutations in the DNA of 
genes while others are 
caused by changes in the 
overall structure or 
number of chromosomes. 

 Connection to 
phenomenon:  The order 
of the nitrogen bases 
code for 
proteins.  Proteins 
determine phenotype and 
thus the traits an 
organism has.  

Next Question/Next Step: 
1. Can we control which 

traits are inherited? 

How can 
humans 
produce 
organisms with 
desired traits? 

 Article research 
and open-
ended 
response on 
cloning, 
selective 
breeding, or 
genetic 
engineering 

 

 Asking 
Questions and 
Defining 
Problems 

 Engage in 
Argument from 
Evidence 

  Selective breeding/artificial 
selection is the process of 
selecting organisms with desired 
traits to be parents of the next 
generation. 

  Cloning is the process of 
producing an organism that has 
exactly the same genes as the 
organism from which it was 
produced. 

  Genetic engineering is when 
genes from one organism are 
transferred into the DNA of 
another organism. 
Next Question/Next Step: 

1. Why do certain organisms 
survive and others die? 



Page 29 of 32 

2. When humans interfere 
with other species does it 
help them or hurt them? 

How do certain 
characteristics 
affect the 
probability of 
successful 
reproduction? 

 Pictures/video 
clips of animal 
and plant 
characteristics 
and how they 
affect 
reproduction 
open ended 

  Asking Questions 
and Defining 
Problems 

  Analyzing and 
Interpreting Data 

  Engage in 
Argument from 
Evidence 

  Certain animal behaviors and 
specialized plant structures can 
affect the probability of 
successful reproduction. 

  Examples of animal behaviors 
that affect the probability of 
reproduction could include 
vocalization of animals and 
colorful plumage to attract mates 
for breeding and males fighting 
to show they are the strongest.   

  Examples of plant structures 
could include bright flowers 
attracting butterflies that transfer 
pollen, flower nectar and odors 
that attract insects that transfer 
pollen, and hard shells on seeds 
to protect them.  

 

Revision History 

Revision Date Explanation of change(s) made to document 
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7th Grade Science 

Unit 2:  Genetics Performance Task 

Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 To write an argumentative essay as to whether or not genetically modified milk and beef should be 
allowed in their school. 

 Students will demonstrate an understanding of what genetic engineering is by gathering and 
synthesizing information about the technologies that have changed the way humans influence the 
inheritance of desired traits in organisms. Both the positive and negative aspects of genetically 
modified milk and beef will be researched. 
 
 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students will demonstrate their knowledge of genetic engineering through connections to the 
nature of science and the idea that science addresses questions about the natural and material 
world.  Students will understand that scientific knowledge can describe the consequences of actions 
but does not necessarily prescribe the decisions that society takes.  

 Students will read and analyze articles to determine relevant evidence to support their claim by 
applying the Science & Engineering practice of critically reading scientific texts and obtaining 
scientific or technical information to describe patterns and evidence about the natural world. 

 Students will determine the moral/ethical issues of genetically modified foods by applying the 
Science & Engineering practice of asking questions that challenge the premise of an argument. 

 Students will analyze author’s purpose/article’s tone/position by applying the Science & Engineering 
practice of reading, synthesizing information from multiple appropriate sources and assess the 
credibility, accuracy, and possible bias of each publication. 

 Students will write an argumentative essay by applying the Science & Engineering practice of 
constructing a written argument supported by empirical evidence and scientific reasoning to support 
or refute an explanation. 

 

Is the task incorporating the 21st century competencies? 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 
o Global awareness 
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 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  

 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 

 Aspects of this performance task involve levels 3 and 4 of DOK.  Students will create a PowerPoint 
discussing what genetic engineering is and how foods are genetically modified. Students will read 
and analyze articles about genetically modified milk and beef and assess the moral/ethical 
implications of the issue.  Students will then analyze one of the articles to see how the author’s 
purpose is reflected in the article’s tone and content citing evidence from the article.  Lastly, 
students will design an argument either for or against having genetically modified milk and beef in 
school lunches using evidence from the articles to support their claim. 

 

How will students demonstrate their understanding?  
 They will write an argumentative essay in the form of a letter to the Board of Education as to 

whether or not genetically modified milk and beef should be allowed in their school lunch. 
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 Students will create a PowerPoint to describe genetic engineering and how and why foods are 
genetically modified.  

 While reading the articles, students will fill in a chart listing the moral/ethical issues of genetically 
modified milk and beef. 

 Students will fill out a chart stating whether they think the authors of the articles would be for or 
against having genetically modified milk and beef in schools citing evidence from the article. 

 Students will write a letter to the Board of Education to state whether or not genetically modified 
milk and beef should be allowed in school lunches. 

 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 See next page 

 

How will student performance be evaluated? 

 A rubric will be used to evaluate their letter. 
 

How will the task be differentiated? 

 Graphic organizers will be given to students who need help with organization. 
 Articles with different Lexile levels will be given to students according to their reading level. 
 Students will be able to choose between multiple articles to use to provide evidence for their letter.  
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

 

Goal:   

 Your task is to write and argumentative essay (in the form of a letter to the Board of Education) as to 
whether or not genetically modified milk and beef should be allowed in school lunches. 

 

Role:  

 You are yourself (a 7th grade student) 
 

Audience: 

 Your target audience is the Board of Education 
 

Situation: 

 There is a vote about to take place as to whether or not genetically modified milk and beef should 
be banned from school lunches.  The context you find yourself in is attempting to have your voice 
heard in the upcoming Board of Education meeting about the banning of genetically modified milk 
and beef by writing a letter explaining your side. 

 

Product/Performance and Purpose: 

 You will create an letter addressed to the Board of Education in order to sway their opinion about 
the allowance or banning of genetically modified milk and beef in the school system. 

 

Standard and Criteria for Success 

 Your work will be judged by a rubric which will ensure you make a clear claim about the issue, use 
evidence from the articles to support your claim, and establish a concluding statement.  

 

 

 

 

 

 


