
G
R

A
D

E 
8 

Co
re

 K
no

w
le

dg
e 

Sc
ie

nc
e®

Unit 5

Genetics:
Why are living things different  

from one another?

Student Work Pages





Genetics:
Why are living things different from one another?

Student Work Pages

Core Knowledge Science



Creative Commons Licensing

This work is licensed under a   

Creative Commons Attribution-NonCommercial-ShareAlike  

4.0 International License.

You are free:

to Share—to copy, distribute, and transmit the work  

to Remix—to adapt the work

Under the following conditions:

Attribution—You must attribute the work in the  

following manner:

CKSci 6–8 was originally developed and authored by 

OpenSciEd*, https://www.openscied.org, Copyright 2019. 

It is licensed under the Creative Commons Attribution 4.0 

International License (CC BY 4.0). The OpenSciEd 6–8 Science 

Curriculum is available at:

https://www.openscied.org/access-the-materials/

Additions to the OpenSciEd 6–8 Science Curriculum are 

marked as “Core Knowledge Science Literacy”. This additional 

content is the work of the Core Knowledge® Foundation  

(www.coreknowledge.org) made available through licensing 

under a Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International License.

Noncommercial—You may not use this work for  

commercial purposes.

Share Alike—If you alter, transform, or build upon this work,  

you may distribute the resulting work only under the same or  

similar license to this one.

With the understanding that:

For any reuse or distribution, you must make clear to  

others the license terms of this work. The best way to  

do this is with a link to this web page:

https://creativecommons.org/licenses/by-nc-sa/4.0/

Copyright © 2022 Core Knowledge Foundation 

www.coreknowledge.org

All Rights Reserved.

*Please see full attribution at the back of this book for credited 

contributors to the development and field testing of the  

OpenSciEd unit.

Core Knowledge®, Core Knowledge Curriculum Series™,  

Core Knowledge Science Literacy™, and CKSciLit™ are 

trademarks of the Core Knowledge Foundation.

Trademarks and trade names are shown in this book  

strictly for illustrative and educational purposes and are  

the property of their respective owners. References herein  

should not be regarded as affecting the validity of said  

trademarks and trade names. IS
B

N
: 9

7
8

-1
-6

8
3

8
0

-7
6

7-
4



Genetics
Why are living things different from one another?

Table of Contents

Lesson 1: Initial Model  . . . . . . . . . . . . . . . . . . . . 1

Lesson 2: Muscle Protein Questions  . . . . . . . . . 3

Lesson 2: Model Update . . . . . . . . . . . . . . . . . . . 5

Lesson 3:  Organizer for Obtaining and  

Evaluating Information  . . . . . . . . . . . 7

Lesson 3:  Exit Ticket - Role of Protein and 

Exercise in Building Muscle . . . . . . . . 9

Lesson 5:  Family Phenotype Graphic  

Organizer . . . . . . . . . . . . . . . . . . . . . . 11

Lesson 5: Chromosomes in Sex Cells . . . . . . . . 13

Lesson 5: Karyotype of Lorenc’s Muscle Cell . . 15

Lesson 6:  Guiding Questions for Chromosome 

and Protein Data . . . . . . . . . . . . . . . . 17

Lesson 7: Gotta-Have-It Checklist . . . . . . . . . . 19

Lesson 8:  Traditional Pedigree Graphic  

Organizer . . . . . . . . . . . . . . . . . . . . . . 21

Lesson 8:  Using Pedigrees to Make  

Predictions. . . . . . . . . . . . . . . . . . . .  23

Lesson 9: Bird Breeder Simulation Results . .  29

Lesson 12:  Lab v1: Extracting Genetic  

Material . . . . . . . . . . . . . . . . . . . . . . 31

Lesson 12:  Lab v2: Extracting Genetic  

Material . . . . . . . . . . . . . . . . . . . . . . 33

Lesson 13: Flower Diagram . . . . . . . . . . . . . . . . 37

Lesson 13: Breeding Tulips . . . . . . . . . . . . . . . . 39

Lesson 13: Exit Ticket  . . . . . . . . . . . . . . . . . . . . 41

Lesson 13: Giving Feedback to Peers . . . . . . . . 43

Lesson 14: Asexual Reproduction Notes . . . . . 45

Lesson 15:  Explaining Environmental  

Effects  . . . . . . . . . . . . . . . . . . . . . . . 47

Lesson 16: Data Collection: Wheat Kernels . . .  49

Lesson 16:  Arm Span Histogram  

Instructions . . . . . . . . . . . . . . . . . . . 51

Lesson 16:  Arm Span Reading and  

Modeling . . . . . . . . . . . . . . . . . . . . . 53

Lesson 17:  Questions and Answers from  

Our DQB . . . . . . . . . . . . . . . . . . . . . . 55

Science Literacy Exercise Pages

Collection 1 Exercise Page 1 . . . . . . . . . . . . . . . 57

Collection 2 Exercise Page 2 . . . . . . . . . . . . . . . 59

Collection 3 Exercise Page 3 . . . . . . . . . . . . . . . 61

Collection 4 Exercise Page 4 . . . . . . . . . . . . . . . 63

Collection 5 Exercise Page 5 . . . . . . . . . . . . . . . 65





1

Name:  Date: 

Initial Model

Develop an initial model to explain this question: What do you think caused this animal to get such big muscles 

compared to typical animals?

1. Choose a type of animal we have seen that had an individual with extra-big muscles. Sketch that animal in the top 

of each box, with typical muscles on the left and with extra-big muscles on the right.

2. If you could view the muscle cells in the muscle tissue from both animals with a microscope, how would they 

compare? Draw and/or write in the ovals what you would expect to see.

3. On the lines below, explain how you think the animal on the right got those extra-big muscles and the other one 

did not.

Typical animals Extra-big muscled animal

4. Explain how the animal on the right got those extra-big muscles but another animal did not.
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Name:  Date: 

Muscle Protein Questions

Part 1: Use words and/or drawings to record ideas from the video animation and the written text  

(with diagrams).

Video animation Written text with labeled diagrams

What ideas 

about 

muscles do 

we figure 

out from this 

source?

How does 

the structure 

(shape) of 

the myosin 

and actin 

proteins 

affect their 

function 

(how they 

do their 

jobs)?

Part 2: Integrate ideas from both sources to answer these questions.

1. After reading the text, watch the video a second time. Did you notice or understand any part(s) of the video better 

the second time because of something you read or saw in the text? If yes, what?

2. What new ideas do you have about proteins now?
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3.  In one or two sentences of your own words, summarize how muscle cells contract (pull together): What is a claim 

you can make about how muscles contract?

Part 3: Consider how integrating information from both sources helped clarify your understanding of how 

muscles work.

4.  What is an idea you would have missed about muscle cells and how they function if you had used only one 

source?

5.  Tell one advantage of using multiple sources, both video and text, that helped you deepen your understanding of 

this information.
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Name:  Date: 

Model Update

Now that you have figured out how extra-big muscle tissue is different from typical muscle tissue, you can update 

your initial model. (Your teacher will return this page to you so you can keep it in your science notebook.)

1.  For this comparison, like for our initial model, you may decide what animal to consider of those we have observed 

so far. Sketch that animal with typical muscles on the left and with extra-big muscles on the right.

2.  When you zoom in on the muscle cells in the muscle tissue from the extra-big-muscled animal, draw how the cells 

would compare to the typical animal’s cells that are already drawn in for you.

Typical animals Extra-big muscled animal

3. How do muscles from extra-big-muscled animals compare to typical ones? Check all that are true, based on the 

evidence you found today

 Bigger muscles have bigger cells (they have a greater area) than typical muscles.

 Bigger muscles have more cells than typical muscles.

 Bigger muscles have more mass than typical muscles.

4. What question(s) are you still wondering about?





7

N
a

m
e

: 
 

D
a

te
: 

O
rg

a
n

iz
e

r 
fo

r 
O

b
ta

in
in

g
 a

n
d

 E
v

a
lu

a
ti

n
g

 I
n

fo
rm

a
ti

o
n

Q
u

e
st

io
n

 t
o

 c
o

n
si

d
e

r 

w
h

il
e

 r
e

a
d

in
g

T
it

le
:

T
it

le
:

T
it

le
:

W
h

a
t 

is
 t

h
e

 c
e

n
tr

a
l i

d
e

a
 

o
r 

cl
a

im
 in

 t
h

e
 a

rt
ic

le
?

D
o

e
s 

th
e

 c
la

im
 m

a
ke

 

se
n

se
 w

it
h

 o
u

r 
id

e
a

s 

a
b

o
u

t 
m

u
sc

le
 g

ro
w

th
?

W
h

a
t 

e
v

id
e

n
ce

 is
 g

iv
e

n
 

to
 s

u
p

p
o

rt
 t

h
e

 a
u

th
o

r’
s 

cl
a

im
?

W
h

ic
h

 s
o

u
rc

e
s 

d
o

e
s 

th
e

 

a
u

th
o

r 
ci

te
?

W
h

a
t 

is
 t

h
e

 g
o

a
l o

f 
th

e
 

te
x

t?

W
h

a
t 

m
e

th
o

d
s 

d
id

 t
h

e
 

a
u

th
o

rs
 u

se
 t

o
 s

tu
d

y 
a

n
d

 

te
st

 t
h

e
ir

 id
e

a
s?





9

Name:  Date: 

Exit Ticket - Role of Protein and Exercise in Building Muscle

1. How do protein and exercise affect muscle size?

2. What questions do you still have about protein, exercise, and our cattle with extra-big muscles?
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Karyotype of Lorenc’s Muscle Cell

Image credit: G-and-R-banded cattle karyotypes published in J. Hered., 81(1):80-83 (1990)
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Name:  Date: 

Guiding Questions for Chromosome and Protein Data

Directions: Complete these questions as you form groups around the classroom to help you find patterns in the 

cattle photos and chromosome and protein data.

1. What musculature does your animal have? 

2.  What patterns did you find among the colors and shapes of the chromosome symbols from cattle with similar 

musculature?

3.  After rearranging in new groups by versions of myostatin protein, what do you notice about the cattle in 

your group?

4. What version(s) of the myostatin protein seem(s) to be related to your cattle’s musculature?

5. Can you see a pattern between proteins and the chromosome symbols? If so, describe it.

6.  Would you say that the relationship among extra-big muscles, chromosomes, and proteins is correlational (simply 

happening together) or would you say the relationship is causal (one thing is the reason or cause for the other 

thing)? Why do you think so?
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Name:  Date: 

Gotta-Have-It Checklist

Directions: Use our classroom consensus model, your Progress Tracker, and your science notebook to make a 

checklist of the components and interactions that need to be in our model to explain how an animal’s musculature 

can be influenced by its genotype. You may or may not use every row.

What our model needs to have in order to answer the  

question,  

“How can an animal’s musculature be  

influenced by its genotype?”

Check off pieces  

of the model as you  

use them.

used did not use
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Traditional Pedigree Graphic Organizer
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Name:  Date: 

Using Pedigrees to Make Predictions

Ranchers noticed that certain bulls and cows reliably had offspring with traits they were interested in (like extra-

big muscles or fast growth). This led to the practice of keeping herd books. This is a place where ranchers keep 

track of which cows are mated to which bulls and all the resulting offspring. When a bull/cow combination gives 

an exceptional offspring with desirable trait variations, ranchers might pair the same parents multiple times. Both 

desirable and undesirable variations are recorded. If undesirable trait variations (such as weak legs or feet) result from 

a match between a cow and bull, they will not continue to cross them. Over time, ranchers are able to create detailed 

pedigrees documenting family lineages. The most successful ranchers are those that are best at predicting which 

cow and bull crosses will result in the best combination of desirable characteristics while minimizing the undesirable 

characteristics. The following are examples of some of these cow/bull offspring records that were organized into 

pedigrees tracing individual cattle phenotypes with regard to musculature.

Work with your group to count up the total number of offspring for each of the different types of parental crosses 

and count how many offspring have each of the three different types of musculature phenotypes.

A. Both parents were homozygous for the allele for myostatin that results in big muscles:

Cross: EE x EE  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:

B. Both parents were homozygous for the allele for myostatin that results in typical muscles:

Cross: ee x ee  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:
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C. One parent was homozygous for the allele for myostatin that results in big muscles, and the other was 

homozygous for the allele that results in typical muscles:

Cross: EE x ee  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:

D. One parent was homozygous for the allele for myostatin that results in big muscles, and the other parent was 

heterozygous:

Cross: EE x Ee  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:

E. One parent was homozygous for the allele for myostatin that results in typical muscles, and the other parent was 

heterozygous:

Cross: ee x Ee  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:
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F. Both parents were heterozygous:

Cross: Ee x Ee  Breeding pair(s): 

Phenotype of 

offspring
Genotype of offspring

Keep track of how many 

offspring by making hash 

marks or writing numbers for 

each family

Total number

Heavily muscled EE

Medium-muscled Ee

Typically muscled ee

TOTAL of all offspring:
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Name:  Date: 

Bird Breeder Simulation Results

Data Collection

Before selective 

breeding

After selective 

breeding

# of birds % of birds # of birds % of birds

For all  

difficulty  

levels

with no selected for trait 

variations

with one selected for 

trait variation

with two selected for 

trait variations

For difficulty level 2 or 

3 only

with three selected for 

trait variations

For difficulty level 3 

only

with four selected for 

trait variations

Total birds 100% 100%

Number of 
matings

Number of 
offspring

Number  
removed

Making Sense

1. By the end of the selective breeding simulation you were able to increase the percentage of birds with trait 

variations you were trying to select for. What sort of strategies did you use to do this?

2. Use your mathematical models about probability from Lesson 8 to explain why it took so many matings and so 

many offspring to get to this point.
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Name:  Date: 

Lab v1: Extracting Genetic Material

Part 1: Formulate your hypothesis.

A. Write down your question.

B. Make a prediction. Will your sample contain genetic material? Why or why not?

C. Create a hypothesis related to whether plants have genetic material.

Part 2: Prepare for experimentation.

A. Gather materials for your group.

B. Put on indirectly vented chemical-splash goggles, a nonlatex apron, and vinyl or nitrile gloves.

Part 3: Extract genetic material from inside cells.

 1. Place the sample you are investigating in the 1 QT heavy-duty ziplock bag. Remove the air and seal the bag.

 2. Crush the sample with your hands until there are no chunks. Be careful to not break the bag while mushing!

 3.  Add 20 mL of warm salt water into the bag with the crushed-up sample. Make sure the salt water is not too hot so 

it does not melt the bag. Remove the air and seal the bag.

 4. Gently mix the salt water with the sample in the sealed bag.

 5. Add 1 spoonful of dish soap to the bag. Remove the air and seal the bag.

 6.  Gently but thoroughly mix the soap with the sample. Be careful not to make too many 

suds!

 7.  Put a piece of cheesecloth over the top of a 100 mL beaker (or similar container) and 

secure it with a rubber band. Then gently push down on the top, making a little pocket. 

You will use this to strain your sample.

 8.  Slowly pour your sample through the cheesecloth. Be careful not to overfill. You may have to wait while some 

liquid flows through to pour the entire sample. (Note, you may need to ask your teacher for another piece of 

cheesecloth if yours gets clogged before it finishes straining.)

 9.  After the sample has completely flowed through the cheesecloth, remove the rubber band and cheesecloth from 

the container and discard the cheesecloth into the trash.

10. Add a pinch of meat tenderizer to the solution and stir very gently to mix.
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11.  Slowly pour 20 mL of ice-cold alcohol into the beaker with the sample. Tilt the beaker slightly and pour down the 

side of the beaker, being careful not to mix the layers.

12.  If genetic material is present in the sample, you will see little white strands forming in between the layers of the 

sample and the alcohol.

13.  Gently use a wooden skewer to lift the strands up. You can slowly turn the skewer to spool and collect the genetic 

material.

14.  Clean up your lab station when your group is finished.

15.  Record your group’s results in the class data table, then answer the making sense questions in part 4.

Part 4: Make sense of your results.

A.  What claim can you make about whether plants have genetic material? What is your evidence? Explain why the 

evidence does or does not support your claim.

B.  We know that genetic material is much smaller than a cell. We also know the material is inside the cells that we 

often cannot even see without using a microscope. Given that, how is it possible that we can see the genetic 

material in this investigation?
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Name:  Date: 

Lab v2: Extracting Genetic Material

Part 1: Formulate your hypothesis.

A. Write down your question.

B. Make a prediction. Will your sample contain genetic material? Why or why not?

C. Use the following format to create a hypothesis related to whether plants have genetic material.

If , then when we , we will observe .

(If explain the claim, then when we describe the change (cause),  

we will observe describe the expected outcome (effect).)

Part 2: Prepare for experimentation.

A. Gather materials for your group.

B. Put on indirectly vented chemical-splash goggles, a nonlatex apron, and vinyl or nitrile gloves.
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Part 3: Extract genetic material from inside cells.

1. Place the sample you are investigating in the 1 QT heavy-duty ziplock bag. Remove the air and seal the bag

2. Crush the sample with your hands until there are no chunks. Be careful to not break the bag while mushing!

3.  Add 20 mL of warm salt water into the bag with the crushed-up sample. Make sure the salt water is not too hot so 

it does not melt the bag. Remove the air and seal the bag.

4. Gently mix the salt water with the sample in the sealed bag.

5. Add 1 spoonful of dish soap to the bag. Remove the air and seal the bag.

6.  Gently but thoroughly mix the soap with the sample. Be careful not to make too many 

suds!

7.  Put a piece of cheesecloth over the top of a 100 mL beaker (or similar container) and 

secure it with a rubber band. Then gently push down on the top, making a little pocket. 

You will use this to strain your sample.

8.  Slowly pour your sample through the cheesecloth. Be careful not to overfill. You may have to wait while some 

liquid flows through to pour the entire sample. (Note, you may need to ask your teacher for another piece of 

cheesecloth if yours gets clogged before it finishes straining.)

9.  After the sample has completely flowed through the cheesecloth, remove the rubber band and cheesecloth from 

the container and discard the cheesecloth into the trash.

10. Add a pinch of meat tenderizer to the solution and stir very gently to mix.

11.  Slowly pour 20 mL of ice-cold alcohol into the beaker with the sample. Tilt the beaker slightly and pour down the 

side of the beaker, being careful not to mix the layers.

12.  If genetic material is present in the sample, you will see little white strands forming in between the layers of the 

sample and the alcohol.

13.  Gently use a wooden skewer to lift the strands up. You can slowly turn the skewer to spool and collect the genetic 

material.

14. Clean up your lab station when your group is finished.

15. Record your group’s results in the class data table, then answer the making sense questions in part 4.
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Part 4: Make sense of your results.

A.  Use the guidelines below to create a sentence or two that explains whether this investigation supported the claim 

in your hypothesis.

• Claim = explanation/theory. (comes after the “if” clause in the hypothesis)

• Evidence = When we changed the independent variable we observed the following pattern in the dependent 

variable.

• Reasoning = Explain why the evidence supports the claim.

B.  We know that genetic material is much smaller than a cell. We also know the material is inside the cells that we 

often cannot even see without using a microscope. Given that, how is it possible that we can see the genetic 

material in this investigation?
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Name:  Date: 

Breeding Tulips

Some tulip breeders were interested in developing new variations of tulips to see whether they could breed a variety 

with a unique petal shape. They hoped a new petal shape would be popular with people who want to plant tulips in 

their yards.

These breeders already grew tulip plants that they knew had different alleles in one of the genes that affected petal 

shape, and they hoped to get some unique combinations. The gene has 4 different alleles, each of which makes a 

protein that functions a little bit differently. The alleles of the shape-affecting (S) gene are designated as follows:

SA - petals are pointier 

SB - petals are rounder 

SC - petals have ruffled edges 

SD - petals have smoother edges

The breeders manually transferred pollen from a flower having a SASB genotype to the female parts of a flower 

having a SBSC genotype.

1. Which alleles could be in the pollen from this 

SASB genotype flower?

2. Which alleles could be in the ovules of this SBSC 

genotype flower?
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After the flowers made seeds, the breeders planted the seeds that were produced. They settled back to wait for 7 

years to see what the new flowers would look like.

3.  What are the possible genotypes of the offspring plants? And what are the proportions of those offspring 

genotypes?

4.  Even if we know what the possible genotypes of the offspring are, there is no way to tell for sure what the new 

flowers will look like before the offspring plants bloom (after 7 years of growing from a seed). What would you 

guess the phenotypes of the offspring might be?

5.  If the breeders did produce a new flower that they thought people would like, how would they be able to breed 

more of that particular variation of flower so they could sell them?
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Name:  Date: 

Exit Ticket

Jim Evans, CC BY-SA 4.0

On the left is a photo of a lily flower. On the right is a drawing of the whole lily plant and some of its parts. Lillies are 

pollinated by moths.

1.  Using labels you add to the pictures, drawings of your own, and/or writing, explain how the lily plant is likely to 

reproduce and make seeds. Be sure you include

• the most important structures,

• the functions of those structures, and

• an explanation of the process of how sexual reproduction happens in the lily plant.

Walter Hood Fitch, PD-US
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2.  If a gardener liked a particular lily flower that grew in their garden and wanted to make more plants with the same 

kind of flower, how would you recommend that they do that? Explain why you recommend that way of doing it.
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Name:  Date: 

Giving Feedback to Peers

This tool was inspired by the Sticky Note Feedback resource originally developed by Ambitious Science Teaching at 

https://ambitiousscience teaching.org/sticky-note-student-feedback/.

Feedback needs to be specific and actionable.

That means it needs to be related to science ideas and provide your own suggestions for improvement. 

Nonproductive examples of feedback that do not help other students improve are as follows:

• “I like your drawing.”

• “Your poster is really pretty.”

• “I agree with everything you said.”

How to Give Feedback

Your feedback should give ideas for specific changes or additions the person or group can make. Use the sentence 

starters below if you need help giving feedback.

• You said . I disagree because . I think you should change 

.

• I like how you . It would be more complete if you added .

• We agree that . I think you should add more evidence from the 

investigation.

• I agree/disagree with your claim that . However, I do not think the

 (evidence) you used matches your claim.

Receiving Feedback from Peers

The purpose of feedback is to get ideas from your peers about things you might improve or change to make 

your work more clear, more accurate, or better supported by evidence you have collected. It can also help you 

communicate your ideas more effectively to others.

When you receive feedback, you should take these steps:

• Read or listen carefully. Ask for help to understand it, if necessary.

• Decide if you agree or disagree with the feedback and say why you agree or disagree.

• Revise your work to address the feedback.
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Name:  Date: 

Asexual Reproduction Notes

Organism
How does it reproduce 

asexually?

How does the offspring’s 

genetic information compare to 

the parent’s?

spider plants

potatoes

aphids

hydra

marbled crayfish

bacteria

coral

planaria

bananas

echeveria
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Name:  Date: 

Explaining Environmental Effects

Construct an explanation using a model to explain the causes of variation in apple color or flamingo color. Sketch 

your model in the space here and write your explanation on the lines below that.

What is influencing the range of variation we see?
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Name:  Date: 

Data Collection: Wheat Kernels

1.  Observe the different colors of kernels of wheat on the cards you received. Sort them based on their color. In the 

space below, describe them and explain the criteria your group decided to use to sort the kernels.

2.  Do you think the wheat color trait is affected by the environment or by its alleles? What about the wheat kernel 

color makes you think that?

3.  Describe an investigation that would help us collect data to confirm your idea about what is causing the wheat 

kernel color trait.

4. If the data we collect support your idea, what do you expect to see as a result of the investigation?
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Name:  Date: 

Arm Span Histogram Instructions

1.  When you first open the data set in the online 

graphing tool, data points will be scattered on the 

field. Your first step is to drag the “Arm span (in cm)” 

attribute to the X-axis.

2.  The graphing tool will default to organizing data in a 

dot plot, but we want to use a histogram. So, choose 

“frequency histogram” from the top toolbar.

3.  The histogram will default to 6 bins (the minimum 

number the tool will allow). You can adjust the 

number of bins using the gray minus and plus 

buttons in the lower-right corner of the graph.
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4.  Explore the other options along the top toolbar.

• Are there statistics that help you communicate 

about the data set?

• Which other representations of the data help you 

see the variation in arm span lengths?
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Arm Span Reading and Modeling

1. Read Arm Span Length.

2.  Using a pen or colored pencil, mark evidence in the text that supports the idea that genes impact the 

development of this trait variation.

3.  Using a different-color pen or pencil, mark evidence in the text that supports the idea that environmental factors 

impact the development of this trait variation.

4.  Draw a model in the space below using different-sized arrows to show how much of the trait variation of arm 

spans you think is influenced by genes and how much by environmental factors.

What causes the trait variations we see in human arm span lengths?

5. Explain in your own words why you chose to make the arrows in your model those sizes.
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6.  After hearing from everyone in your group, what can you say to summarize how trait variation is influenced by 

genes and environment?



5555

Name:  Date: 

Questions and Answers from Our DQB

Look through the list of questions from our DQB. Indicate whether you think the class has answered each question by 

putting one of the following symbols next to it.

• We did not answer this question or any parts of it yet: O

• Our class answered some parts of this question, or I think I could answer some parts of this question: ✓

• Our class answered this question, or using the ideas we have developed, I could now answer this question: ✓ +

Then pick three questions you marked and write what you think that answer would be. (Record on reverse.)

Questions from our classroom DQB

1. 
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Pick three questions you marked and write what you think that answer would be.

Question Answer and supporting evidence
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Science Literacy Exercise Page 1 Use with Reading Collection 1 

Roadmap for Reading

This week’s reading collection focuses on the concept of phenotype. The selections include advertisements for 

products that the sellers say will change your phenotype and some guidance for how to analyze their claims. 

Collection 1: “Muscles and Other Traits” consists of four selections.

1 Diversity of Phenotype

2 Wellness Wonders Podcast

3 Buy Now and Bulk Up!

4 Growth in the Family Tree

As you read:

• Consider the general purpose of each part: is it a description, an explanation, a procedure, an attempt to 

persuade, or an attempt to entertain?

• Consider how each part of the reading relates to knowledge you gained from the previous part. 

• Consider how data and graphics support the narrative text and how narrative text clarifies the data and graphics. 

Written Response

Your writing exercise is to complete an infographic interpreting some of the data related to human phenotypes 

presented in Collection 1.

• Write on the organizer shown on page 66. 

• In the top box, define phenotype.

• In each of the remaining boxes, write one sentence about human height supported by the numerical data in the 

graph.  

• Before you begin, review the criteria in the Evaluation Guidelines that follow to help you clearly understand the 

expectations of the exercise.

Evaluation Guidelines

Content 

 The core vocabulary term phenotype is defined accurately.

 All three graphs are interpreted accurately.

Text 

 The text is clearly worded and easy to read. 

 Spelling, grammar, and punctuation are correct. 

Additional Feedback Notes:
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Science Literacy Exercise Page 1, continued 
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Name:  Date: 

Science Literacy Exercise Page 2 Use with Reading Collection 2

Roadmap for Reading

This week’s reading collection focuses on the roles of heredity and the environment in determining human traits. As 

you read, you’ll apply your mathematical understanding of rates, equations, and exponents to each selection. 

Collection 2: “Born or Built” consists of five selections.

1 Doing It Right vs. Overdoing It

2 Essential Amino Acids and Protein Needs

3 Big-Screen Genes

4 Coins and Chromosomes

5 The Brothers of Bogotá

As you read: 

• Consider the general purpose of each part: is it a description, an explanation, a procedure, or an attempt to 

persuade?

• Consider how data and graphics support the narrative text and how narrative text clarifies the data and graphics.

• Consider how each part of the reading relates to knowledge you gained from the previous part.

Written Response

After reading this week’s collection, your writing exercise is to reflect on Collection 2 by completing a graphic 

organizer called, “I used to think . . . Now I think.” 

• Copy the template for the graphic on a separate sheet of paper; attach this page to the front of it when you turn 

it in. 

• As you review the readings, consider how one or more of them changed your thinking. 

• Complete the sentence stem above each thought balloon to compare what you thought before you read and 

what you learned as a result of reading.

• Before you begin, review the criteria in the Evaluation Guidelines that follow to help you clearly understand the 

expectations of the exercise.
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Science Literacy Exercise Page 2, continued 

Evaluation Guidelines

Element 1 2 3 Feedback

Content The work 

inadequately 

shows reflection 

and how thinking 

has changed 

over time; “Now I 

think” statement is 

inaccurate.

The work adequately 

shows reflection 

and how thinking 

has changed over 

time; “Now I think” 

statement is mostly 

accurate.

The work clearly 

shows reflection 

and how thinking 

has changed over 

time; “Now I think” 

statement accurately 

summarizes the 

science in one or 

more readings.

 

Design Lettering is messy 

or difficult to read; 

drawing is carelessly 

rendered.

Lettering is 

reasonably clear and 

readable; drawing is 

clearly rendered.

Lettering is clear 

and easy to read; 

drawing is neatly 

rendered.

 

Grammar and 

mechanics

Text is missing in one 

thought balloon or 

does not complete 

the sentence begun 

above. Two or 

more errors appear 

in punctuation, 

capitalization, or 

spelling.

Text in the thought 

balloons somewhat 

completes the 

sentence begun 

above. One 

error appears 

in punctuation, 

capitalization, or 

spelling.

Text in the thought 

balloons completes 

the sentence 

begun above. 

No errors appear 

in punctuation, 

capitalization, or 

spelling.

 

Additional Feedback Notes:
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Science Literacy Exercise Page 3 Use with Reading Collection 3

Roadmap for Reading

This week’s reading collection focuses on inheritance and reproduction. The selections include a science comic about 

how male and female wildlife interact before mating. You’ll think about cause and effect as you read. 

Collection 3: “Picking Parents” consists of four selections.

1 The Hazard of Royal Bloodlines

2 Inheritance Misconceptions

3 Finding Mates

4 History of Selective Breeding

As you read: 

• Consider the general purpose of each part: is it a description, an explanation, a procedure, or an attempt to 

persuade?

• Consider how data and graphics support the narrative text and how narrative text clarifies the data and graphics.

• Consider how each part of the collection relates to knowledge you gained from your classroom investigations 

and discussions.

Written Response

Your writing exercise is to draw a creative and informative cartoon in response to one or more of the readings in 

Collection 3.

• Draw your comic on a separate sheet of paper; attach this page to the front of it when you turn it in. 

• Choose two characters—humans and/or other animals. They should be inspired by one or two selections in this 

collection.

• Choose the number of panels and layout you will use. Some ideas are shown below.

• Write your dialogue inside the panel, either below the character or above as a word or thought balloon.

• Have your characters talk to one another about either inheriting traits from parents, how wildlife mate, or how 

humans have selectively bred plants and animals. 

• The dialogue you write can be serious or show whimsy, but it must connect to the science related to Collection 3 

and show something you learned.

• Before you begin, review the criteria in the Evaluation Guidelines that follow to help you clearly understand the 

expectations of the exercise.
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Science Literacy Exercise Page 3, continued 

Evaluation Guidelines

Element 1 2 3 Feedback

Content Only one character is 

shown. The dialogue 

about causes and 

effects related to 

inheritance of traits, 

wildlife mating, or 

selective breeding 

has three or more 

errors.

Two characters 

are included. 

The dialogue 

about causes and 

effects related to 

inheritance of traits, 

wildlife mating, or 

selective breeding 

has only one or two 

minor errors.

Two characters 

are included. 

The dialogue 

about causes and 

effects related to 

inheritance of traits, 

wildlife mating, or 

selective breeding is  

accurate. 

 

Creativity The work is lacking 

in creative details 

that could have 

contributed to 

reader enjoyment.

There is at least one 

creative detail that 

contributes to reader 

enjoyment.

Many creative details 

contribute to reader 

enjoyment.

 

Organization and 

illustrations

The number of 

panels is too few 

or too many for 

the content. The 

main characters are 

not identified. The 

dialogue is difficult 

to read.

The number and 

arrangement of 

panels is reasonably 

suited to the 

content. The main 

characters are 

poorly identified. 

The dialogue is 

reasonably easy to 

read.

The number and 

arrangement of 

panels is well suited 

to the content. The 

main characters are 

clearly identified. 

The dialogue is easy 

to read.

 

Grammar and 

mechanics

More than three 

errors appear 

in punctuation, 

capitalization, or 

spelling.

One to three 

errors appear 

in punctuation, 

capitalization, or 

spelling.

No errors appear 

in punctuation, 

capitalization, or 

spelling.

 

Additional Feedback Notes:
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Science Literacy Exercise Page 4 Use with Reading Collection 4

Roadmap for Reading

This week’s reading collection focuses on plant reproduction and traits. The selections include a photo essay, a blog 

about a science experiment, and a journal entry about banana farming. All have a strong focus on cause-and-effect 

relationships. 

Collection 4: “Plants and Variation” consists of three selections.

1 Flowering Plant Reproduction

2 Pollinating Meyer Lemon Trees

3 Trouble in the Banana Plantations

As you read: 

• Consider the general purpose of each part: is it a description, an explanation, a procedure, or an attempt to 

persuade?

• Consider how data and graphics support the narrative text and how narrative text clarifies the data and graphics.

• Consider how each part of the reading relates to knowledge you gained from the previous part.

Written Response

Your writing exercise is to write a television promo script for a magazine-style news show targeted at middle school 

students. The show will have three stories, one for each of the selections in this collection. You may choose one story 

to highlight in your promo. 

• Compose your script on a separate sheet of paper; attach this page to the front of it when you turn it in. 

• Copy the template below, and write your script in it. Include notes on what a viewer will see as well as what they 

will hear.

• When read aloud, your promo should be about 30 seconds long, or about 70 words. 

• Use main ideas or details from the reading, and spark the audience’s interest by connecting to their own lives. 

• Before you begin, review the criteria in the Evaluation Guidelines that follow to help you clearly understand the 

expectations of the exercise.

VIDEO AUDIO
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Science Literacy Exercise Page 4, continued 

Evaluation Guidelines

Element 1 2 3 Feedback

Content Script unclearly 

presents content 

unrelated to the 

selection, with 

several errors in 

scientific statements 

and no references to 

cause and effect.

Script fairly clearly 

previews one 

selection, using 

mostly accurate 

science and the 

theme of cause and 

effect related to 

pollination, seed 

dispersal, or genetic 

diversity.

Script clearly 

previews one of the 

selections, using 

accurate science and 

the theme of cause 

and effect related 

to pollination, seed 

dispersal, or genetic 

diversity.

 

Appeal to audience Script lacks appeal to 

the needs, wants, or 

worries of the target 

audience.

Script somewhat 

appeals to the 

needs, wants, or 

worries of the target 

audience.

Script strongly 

appeals to the 

needs, wants, or 

worries of the target 

audience.

 

Organization and 

transitions

Script is not easy to 

follow due to a lack 

of a clear opening, 

call to action, and 

clear transitions.

Script is missing 

either a strong 

opening or closing 

call to action; at least 

one transition is 

unclear; or the audio 

will take significantly 

more or less than 

30 seconds.

Script has an 

opening that will 

capture the attention 

of audience; has 

a closing that is a 

call to action to see 

the show; has clear 

transitions; and 

can be delivered in 

30 seconds.

 

Grammar and 

mechanics

Six or more errors 

are present in 

punctuation, 

capitalization, and 

spelling.

Three to five 

errors are present 

in punctuation, 

capitalization, and 

spelling.

Fewer than three 

errors are present 

in punctuation, 

capitalization, and 

spelling.

 

Additional Feedback Notes:
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Name:  Date: 

Science Literacy Exercise Page 5 Use with Reading Collection 5

Roadmap for Reading

This week’s reading collection focuses on the next generation—how species produce offspring and what traits are 

passed down. The selections include a follow-up on Isaiah and Gabe, the basketball-playing friends you met in the 

Preface. A graph contains data that reveals their changes in growth and vertical leaping over the two years since they 

first talked about the VertiCalisthenics app. 

Collection 5: “Making New Individuals” consists of four selections.

1 Reproduction: A Comparison

2 When Is an Offspring Just Part of the Parent?

3 A Shark Reproduction Whodunit

4 Nature and Nurture: Checking In with the Dunking Duo

As you read: 

• Consider the general purpose of each part: is it a description, an explanation, a procedure, or an attempt to 

persuade?

• Consider how data and graphics support the narrative text and how narrative text clarifies the data and graphics.

• Identify unfamiliar science terms and other words, find out what they mean, and analyze their importance to 

your overall understanding.

Written Response

The idea that organisms can clone themselves is woven throughout this collection. Your writing exercise is to 

complete an informative paragraph that explains what cloning is and discusses some potential costs and benefits if 

humans were to clone themselves. 

• Compose your paragraph on a separate sheet of paper; attach this page to the front of it when you turn it in. 

• Include in your paragraph a sentence for each of the following. 

The topic of the paragraph

A description of what a clone is

Three kinds of organisms that can clone themselves

Why humans might want to clone themselves—some benefits of human cloning

Why humans might not want to clone themselves—possible costs of human cloning

• Most of the details in your supporting sentences should come from the reading selections in Collection 5.

• You may also refer to your own life.

• Keep your style formal and objective.

• Before you begin, review the criteria in the Evaluation Guidelines that follow to help you clearly understand the 

expectations of the exercise.
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Science Literacy Exercise Page 5, continued

Evaluation Guidelines

Element 1 2 3 Feedback

Content The paragraph 

contains inadequate 

discussion of the 

cloning, lacking 

relevant details 

from the reading 

selections and 

identification of 

something else to 

learn about cloning.

The paragraph 

contains adequate 

discussion of 

cloning, citing 

relevant details 

from the reading 

selections and 

identifying 

something else to 

learn about cloning.

The paragraph 

contains thorough 

discussion of the 

topic of cloning, 

accurately citing 

relevant details 

from the reading 

selections and 

identifying 

something else to 

learn about cloning.

 

Supporting 

sentences (details)

The paragraph 

contains incomplete 

sentences, 

supported by only 

one reading.

The paragraph 

contains complete 

sentences, but too 

few, supported by 

only two or three 

readings.

The paragraph 

contains at least 

six complete 

sentences, including 

a definition, and 

details from three or 

four readings.

 

Organization and 

transitions

The paragraph 

contains statements 

with little clear 

relationship to the 

topic or each other.

The paragraph 

contains key 

supporting details, 

but transitions are 

absent or choppy.

The paragraph 

contains ideas in 

an order that helps 

the topic make 

increasingly more 

sense.

 

Grammar and 

mechanics

The paragraph 

contains six or 

more errors in 

punctuation, 

capitalization, and 

spelling.

The paragraph 

contains three 

to five errors in 

punctuation, 

capitalization, and 

spelling.

The paragraph 

contains fewer 

than three errors 

in punctuation, 

capitalization, and 

spelling.

 

Additional Feedback Notes:
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