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Score

0 Above & Beyond

First & Last Name:

NOTE: Packets are due after completing Part 5. Check each page to be sure all blanks are completed.

Period/Hour:

O Meets Expectations

0 Near Expectations

o Incomplete — fix the

Jellowing pages:

Driving Question: Can we predict traits?

Anchoring Phenomenon: We know that offspring inherit their traits from
their parents. Can we predict the traits of offspring? Can we know what traits
they’ll have before they’re born? We will focus on a red and white calf born to
black and white cows. How could this happen? And can we predict how likely
it is to happen again?

Deeper Questions
1. How does dominance affect how genes interact with each other?

2. How can we use a Punnett square to predict an offspring’s traits?
3. Can genes be something other than dominant or recessive?

Schedule

Part 1: Introduction

- Initial Ideas & Data Dive - Unexpected Red Hair

- Discussion & Developing Explanations
Part 2: Core Ideas

- Core Ideas

- Revisions of Part 1 Explanations
Part 3: Investigation

- A: RPS Goat Genetics

- B: Genetic Case Studies
Part 4: Review & Assessment

- Ranking Your Readiness

- Formative Assessment & Mastery Check
Part 5: Life Connections

- Life Connections - Genetics & Society

NGSS Standards (PEs & CCCs are summarized below. SEPs are noted throughout the packet).

HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and
maintaining complex organisms. HS-LS3-1 - Role of DNA/chromosomes as instructions for traits inherited from
parents via meiosis. LS-LS3-3 - Predicting likelihood of different traits in a population/offspring. HS-LS1-4: How
does mitosis and differentiation enable complex organisms?

’ ’ ’ Scale,
Cause and Proportion, Systems and
Patterns Effect and Quantity System Models

Semester Schedule

5. Traits & Genes
5.1: What determines the
traits of an organism?
5.2: How are traits
inherited from parents?
5.3: Can we predict traits?
5.4: Unit Assessment

6. DNA & Proteins
6.1: What is DNA and how
does it work?
6.2: How does DNA affect
protein assembly?
6.3: Unit Assessment
6.4: How are genes
modified? @mini-unit)

7. Mutations & Change
7.1: How does a protein
get its shape & function?
7.2: How do mutations
change genes & proteins?
7.3: How can mutations
create new traits & species?
7.4: Unit Assessment
7.5: How Does Antibiotic
Resistance Occur?

8. Biodiversity
8.1: How does biodiversity
affect ecosystems? Why is
biodiversity being lost?

These materials were partly developed with
assistance from artificial intelligence.

Resource Links: Class Website; Core Ideas; Summary Video; Practice Test; Cow/Calf Mix-up;

Practice Problems; Part 3A Example Goats;

This work is licensed under a Creative Commons Aftribution-NonCommercial 3.0 Unported License.

Traits & Genes Unit, Packet 3

Wy atertord Biowgy

Implementation Guide

Copyright 2024, WUHS Science. 1



https://docs.google.com/document/d/1537W0I6ynCJtSZOXiq8YRaTcUaPFJELc2_ZLzL8BBWQ/edit?usp=sharing
https://docs.google.com/document/d/1z358COA7IEWfx28lb0VKwr6ZewcaAxsJ-s63oFCcWgY/edit?usp=sharing
https://docs.google.com/document/d/1ENaGyfzLqm_hWZreGFgITtW-TqQ9bNANbZPyHEegG2M/edit?usp=sharing
https://www.nextgenscience.org/sites/default/files/NGSS%20Executive%20Summary%20-%206%2017%2013%20Update.pdf
https://www.nextgenscience.org/sites/default/files/How%20to%20Read%20NGSS%20-%20Final%204-19-13.pdf
https://www.nextgenscience.org/sites/default/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://sites.google.com/waterforduhs.k12.wi.us/biology/home
https://docs.google.com/presentation/d/1HWPWAe5TPxXqMCS0UR0FwfpyGbP8LcXW/edit?usp=sharing&ouid=112804783999504456798&rtpof=true&sd=true
https://drive.google.com/file/d/1-DeMwjphPnMmXyJPAhNPfkAtcO0CUOCa/view?usp=sharing
https://docs.google.com/forms/d/e/1FAIpQLSfoHMgqUdl1A66P08XCJsSkfvrEfeK2ZMcxR-_TNgkjSPUuWg/viewform
https://www.drkohn.org/uploads/1/4/0/9/14095127/screen_shot_2022-02-01_at_4.39.30_pm.png
https://www.drkohn.org/uploads/1/4/0/9/14095127/2cowswarmup.pdf
https://drive.google.com/file/d/14pPnARjr-I-SS3bwaRuHs3CvcRxu2FoC/view?usp=sharing
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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Part 1: Introduction - Scientific Discoveries (5.3.1)

Overview: You will begin by discussing your initial ideas about how different genes interact to determine traits.
You will then analyze data and work in teams to develop your initial explanations.

Initial Ideas - Record your ideas separately (e.g., on a white board or scratch paper). SEP: Arguments from Evidence

Ben was assisting his parents on their dairy farm as a cow gave birth to a calf. Both
parents of this calf had black spots. However, the calf had red spots! How did this
calf inherit a trait that was not visible in either parent? Ben, as the only member of
his family to have red hair, wondered if maybe the same explanation applied to
him. (7o see a calf like this, watch the following video individually or as a class)

1. Do you agree or disagree with each student’s claim?
e Ben: " I think that both parents of the calf had the genes for red hair but
didn’t express them." Agree / Disagree

e Nina: "I think that maybe there was some interruption or change as the calf
developed in the cow’s uterus, resulting in a different color." Agree / Disagree

e Jessie: “I think that maybe the cow’s diet changed, and this changed the calf’s appearance (kind of like a
flamingo).” Agree / Disagree

2. Work in your small groups to discuss your ideas. How are your ideas similar or different? Decide as a
group whether each statement is correct (and why). Be prepared to present your ideas to the class.

Discussion - Record your ideas in the spaces below. SEP: Asking Questions & Defining Problems

What are the ideas that most agreed on? Where did your ideas differ as a class? Record your ideas below.

We generally agree that... We disagreed or were unsure if...

Initial Explanations - Record your ideas in the spaces below. SEP: Constructing Explanations & Designing Solutions

Why do parents sometimes give birth to offspring with different traits? Write down an initial
explanation below. Don’t worry if you are unsure. You will revise this explanation over time.
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https://www.facebook.com/watch/?v=249432969430987
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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Overview: In this activity, you will use a short presentation to provide you with information that will help you
improve and revise your initial ideas. Your instructor will decide on how to implement this portion. You will
then work in small teams to address the questions listed below.

Driving Questions - Record your ideas separately (e.g., on a white board or scratch paper).
SEP: Developing & Using Models

I.

Briefly summarize Gregor Mendel’s work and
his findings.

How are traits affected by genes and proteins?
How does this relate to sperm and egg cells?
What is the difference between a dominant
and a recessive gene?

What determines whether a dominant or a
recessive gene is expressed as a trait?

What is meant by the terms homozygous
dominant, homozygous recessive, and
heterozygous?

What is an allele? What is a genotype? What
is a phenotype? How are these terms related?

10.

I1.

12.

True or false: a Punnett square can tell us
exactly what kinds of traits that will be

inherited by offspring of two parents. Explain.

Demonstrate how to use a Punnett square to
predict the traits of offspring.

What are codominant traits? Explain with an
example.

What are incompletely dominant traits?
Explain with an example.

What are polygenic traits? Explain with an
example.

How does coat color in Labrador retrievers
illustrate how genes can influence each other?

Revising Explanations - Record your ideas in the spaces below. SEP: Constructing Explanations & Developing Solutions

Why do parents sometimes give birth to offspring with different traits? Based on this new info, how
would you now respond?
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https://docs.google.com/presentation/d/1HWPWAe5TPxXqMCS0UR0FwfpyGbP8LcXW/edit?usp=sharing&ouid=112804783999504456798&rtpof=true&sd=true
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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Pre-Investigation Questions - Work as a group to prepare verbal responses for these questions. When
you think you are all ready to provide responses, raise your hand. Your instructor will listen to your

explanations, provide feedback, and determine if you are ready to move on to the investigation.
SEP: Developing & Using Models

b=

This activity was completed

What is the difference between a dominant and a recessive gene?

What is meant by the terms homozygous dominant, homozygous recessive, and heterozygous?
What is an allele? What is a genotype? What is a phenotype? How are these terms related?
True or false: a Punnett square perfectly predicts the traits of offspring. Explain.

(instructor signature)

Directions: Complete this group lab activity using Rock, Paper, Scissors (RPS) to determine the genotype and
phenotype of your goat. The older person represents the "dominant" allele, and the younger person represents
the "recessive" allele. If the older person wins RPS that gene is dominant (and vice versa). Play RPS twice for
each trait. Record the phenotype. Draw your goat based on its genotype and phenotype (see examples here).

Horns Dominant: No Horns; Recessive: Horns | Ear Length | Dominant: Long; Recessive: Short
(\Z?;fol::s) Dominant: Wattle; Recessive: No Wattle | Markings Dominant: Blotches; Rec: Solid Color
Hair Length | Dominant: Long; Recessive: Short Behavior Dominant: Wild; Recessive: Tame
1. Horns: 1% Winner: Dominant  recessive 28 Winner: Dominant  recessive
Genotype: HH Hh hh Phenotype:
2. Wattle: 1% Winner: Dominant  recessive 28 Winner: Dominant  recessive
Genotype: WW  Ww  ww Phenotype:
3. Hair: 12 Winner: Dominant  recessive 24 Winner: Dominant  recessive
Genotype: LL L1 1l Phenotype:
4. Ears: 1% Winner: Dominant  recessive 28 Winner: Dominant  recessive
Genotype: EE  Ee ee Phenotype:
5. Behavior: 12 Winner: Dominant  recessive 28 Winner: Dominant  recessive
Genotype: BB Bb bb Phenotype:
6. Markings: 12 Winner: Dominant  recessive 28 Winner: Dominant  recessive
Genotype: MM Mm mm Phenotype:
Traits & Genes Unit, Packet 3 Implementation Guide Copyright 2024, WUHS Science. 4
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https://drive.google.com/file/d/14pPnARjr-I-SS3bwaRuHs3CvcRxu2FoC/view?usp=sharing
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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7. Draw your goat below (left). See examples here.

LPRT

8. Choose another group’s goat for mating. List the mate’s genotypes and phenotypes. Draw it above.

Horns - Phenotype Genotype
Wattle - Phenotype Genotype
Hair - Phenotype Genotype
Ears - Phenotype Genotype
Behavior - Phenotype Genotype
Markings - Phenotype Genotype

9. Complete Punnett Squares for the three traits of your choosing. Use the genotype of your goat and the
genotype of the mate of your goat (a goat from another group with consent, or randomly choose genes).

10. In the space below, describe the most likely traits of your offspring based on the Punnett squares above.
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https://drive.google.com/file/d/14pPnARjr-I-SS3bwaRuHs3CvcRxu2FoC/view?usp=sharing
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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Part 3B Investigation: GenetiCS Case StUdieS (5.3.3b)

1. A male and female bird have 4 unhatched eggs. The lighter female
on the left is heterozygous; the darker male on the right is
homozygous recessive. Use B and/or b for your genotypes.

fmages by Mae McRae

a. Write the genotype of the parents below:

Female: Male:

b. Which color is dominant, gray or black? How do you know?

Gray / Black, because..
Circle one
c. Record each phenotype: Female: Male:

d. Complete the Punnett Square below for this couple — Mother’s Genes

e. What are the odds the offspring will be gray? Circle one.
0% (0/4)  25% (1/4) 50% (2/4) 75% (3/4) 100% (4/4)

f.  What are the odds the offspring will be black? Circle one.
0% (0/4) 25% (1/4) 50% (2/4) 75% (3/4) 100% (4/4)

Father’s Genes

2. A family of fish is shown here. Dorsal fins (top fins)
are dominant; no dorsal fin is recessive.
a. Based on their phenotypes/traits, circle the
genotypes that are possible for both adult fish.

AA Aa aa
b. How many baby fish have...
Dominant phenotype: /8

Recessive phenotype: /8

c. Complete Punnett squares for all possible genotype combinations of the adults (aA/aA, AA/Aa, Aa/Aa).

d. Circle the Punnett square that aligns most closely to the ratios of these offspring.

L A ] Waﬁgrﬁfgr‘d B{,@*@gy Traits & Genes Unit, Packet 3 Implementation Guide Copyright 2024, WUHS Science. 6
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https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link

e. Based on the offspring, what are the genotypes of the parents? &

3. Back fins are dominant on this species of salamander. Could this couple have had this baby? Explain.

4. Two yetis have four babies [

a. What is the dominant phenotype?

b. What is the recessive phenotype?

c. Create two Punnett squares that could be possible
based on the phenotypes of the parents.

d. Circle the Punnett square that predicts these offspring.

Part 4: Review & Assessment (5.3.4)

Step 1: Rank each Driving Question in Part 2 based on your comprehension (you can rank them as /,2,3 or
green/yellow/red, or any other method). Then work in teams to review anything that is still unclear.

Step 2: Identify any remaining areas of confusion or concern. Then review these topics with your instructor.

Step 3: Complete the Formative Assessment (last page of the packet). Your instructor will determine if you
will work individually, in pairs, or in small groups. Then compare and evaluate your responses as a class.

Step 4: Individually complete a Mastery Check. If your performance indicates that additional support is
needed, your instructor will determine how to help you move forward.
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Part 5: Life Connections - Genetics & Society (5.3.5)

Initial Ideas: While feeding a red spotted calf, Ben excitedly mentioned to a neighbor that it came from black
and white parents. The neighbor disliked this, claiming red calves are always problematic and are dangerous as
adults. Ben questioned if red coloration could determine a calf’s behavior. Ben's parents thought this was an
absurd idea. They argued that hair color proteins don't affect productivity, friendliness, or safety. They
suggested the neighbor's opinion might be influenced by one negative experience with a red calf.

1. Three students shared their ideas. Do you agree or disagree with each student’s claim?
a. Ben: "I think hair color is totally different from those other traits." Agree / Disagree
b. Nina: "I think that maybe the neighbor might be correct. Maybe the hair color determines all those
other traits. After all, we did just learn that some genes are linked." Agree / Disagree
c. Jessie: “I am pretty sure that an animal’s productivity, friendliness, and other traits are affected by
lots of factors, including non-genetic factors like diet and upbringing.” Agree / Disagree

2. Work in your small groups to discuss your ideas. How are your ideas similar or different? Decide as a
group whether each statement is correct (and why). Be prepared to present your ideas to the class.

Background: Humans are 99.9% genetically identical. The 0.1% difference in our genetic code is reflected in
minor physical variations, such as eye color, hair type, etc. However, the fundamental genetic blueprint among
humans is remarkably consistent from person to person. In most cases, our bodies function nearly identically.

Human behaviors vary more widely than our physical traits. This is because behaviors are determined by
multiple genes, and they result from a combination of both genetic and environmental factors. Complex
behaviors such as intelligence, morality, and creativity are mostly learned and have very little genetic basis.
While some genes & traits are linked, human behavior is too complex to be linked to a single physical trait.
Therefore, a person's physical traits offer virtually no basis for predicting their behaviors or personality.

Despite this knowledge, some people still falsely believe that they can assume things about other people based
solely on a specific trait or set of traits. This is known as prejudice. In this activity, use an internet search engine
to explore how prejudice existed or still exists in various cultures and contexts. Group members will research
different types of prejudice and summarize their findings for class discussion. (age Soureel

Examples of Prejudice in Different Cultures
- Japan: Blood Type Harassment (“‘it-bura-hara™) (Source: BBC)

- Rwanda: Genocide Against the Tutsi (Source: Montreal Holocaust Museum) :

- Germany: Nazis and Racism (Source: US Holocaust Memorial Museum) E
- United States: “Red Lining” & Racial Discrimination (Source: NPR) v

- US & Europe: Phrenology & Skull Shapes (Source: Medical News Today) -

- United States: Japanese-American Internment (Source: USHistory.org)

Questions
1. In what way does each example pertain to the definition of prejudice (inaccurately making assumptions

about a group of people based on a particular trait)?

2. What damage results or resulted from this form of prejudice? How did/does this result in harm?

3. Has this problem been resolved, or does it still occur today?

4. What do you think are your personal roles and obligations for addressing prejudice? Could you prevent
harm due to prejudice from occurring?
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https://www.genome.gov/about-genomics/fact-sheets/Genetics-vs-Genomics
https://thumbs.dreamstime.com/b/anti-racism-anti-prejudice-anti-discrimination-sticker-sign-suitable-warning-34159805.jpg?scrlybrkr=8d75b81c
https://www.bbc.com/news/magazine-20170787#:~:text=Not%20everyone%20sees%20the%20blood,%2C%20meaning%20blood%2Dtype%20harassment.
https://museeholocauste.ca/en/resources-training/the-genocide-against-the-tutsi-in-rwanda/
https://encyclopedia.ushmm.org/content/en/article/victims-of-the-nazi-era-nazi-racial-ideology
https://www.npr.org/2017/05/03/526655831/a-forgotten-history-of-how-the-u-s-government-segregated-america
https://www.medicalnewstoday.com/articles/phrenology-the-pseudoscience-of-skull-shapes?scrlybrkr=a8a893e6#Racist-and-sexist-implications
https://www.ushistory.org/us/51e.asp
https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link
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Traits & Genes Unit - Packet 5.3 Formative Assessment

Name: Hour Date: Score: /

Directions: A 3x5 notecard with handwritten notes can be used to guide your
answers.

1. A cow and bull with black spots gave birth to a calf with red spots. How
could this happen? Include and underline the terms dominant genes,
recessive genes, heterozygous, and homozygous recessive.

Note: black spots are dominant; red spots are recessive.

2. Use the information from the previous question to answer the questions below. Phenotype refers to

the color of each animal. For the genotypes, use “B” and/or “b”.

What was the phenotype of the calf’s mother? What was her genotype?
What was the phenotype of the calf’s father? What was his genotype?
What was the phenotype of the calf? What was her genotype?

What is the difference between genotype and phenotype?

3. In the space below, complete a Punnett square using the genotypes of the parents above. Then
summarize what this indicates about how two black & white cows could have a red & white calf.

Mother’s Genes

Father’s Genes

L A ] WG#%F{O(‘G B{(@*@gy Traits & Genes Unit, Packet 3 Implementation Guide Copyright 2024, WUHS Science. 9
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4. Two bugs mate. One has wings; the other does not. The

bug with wings is homozygous dominant. The bug
without wings is homozygous recessive. Use “winged” or
“wingless” for phenotypes. Use B and/or b for genotypes.

Phenotype of the left bug:

Genotype of the left bug

Phenotype of the right bug:

Genotype of the right bug:

Complete a Punnett square for the offspring of this pair —

Based on this Punnett square, what are the possible genotypes and
phenotypes for the offspring of this pair?

The resulting offspring of a red and a white flower are pink. This suggests that this trait is
a. Dominant/Recessive b. Co-dominant c¢. Incompletely Dominant d. Polygenic

Explain why you chose this answer.

. A black fish mates with a yellow fish, creating offspring that are black & yellow. This trait is...
a. Dominant/Recessive b. Co-dominant c¢. Incompletely Dominant d. Polygenic

Explain why you chose this answer.

Height in humans is determined by six different genes. This suggests that this trait is
a. Dominant/Recessive b. Co-dominant c. Incompletely Dominant d. Polygenic

Explain why you chose this answer.

L A ] WG#%F{O(‘G B{(@*@gy Traits & Genes Unit, Packet 3 Implementation Guide Copyright 2024, WUHS Science. 10
waTciruag)

Tmages by Mgc McBae


https://drive.google.com/file/d/1jqx92FpfbxXC146B-w21mjUi9ZzIGtjY/view?usp=drive_link

