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Unit 3: Genetics 
Topic: Design Bug Models 
Subject/ Grade level: STEM/ Grade 7 

Materials: 
For teams of 2-3 students 

   2 Paper bags (one for male, female parents)  
•    Wooden popsicle sticks (chromosomes)  
•    Styrofoam ball “body segments” or stale marshmallows 
•    Toothpick “antennae” and “body connectors” (flat and round)  
•    Pipe cleaner “legs” (two colors) 
•     Paper clip “wings” (multiple colors)  
•     Push pin “eyes” (colored and clear) 
•     Data table handouts (optional) 

 Student design logs 

 Websites 
o http://www2.edc.org/weblabs/punnett/punnettsquares.html 
o http://www.athro.com/evo/gen/punexam.html  
o http://www.zerobio.com/drag_gr11/mono.htm 
o Suggested gallery walk guidelines: http://serc.carleton.edu/sp/library/gallerywalk/index.html 

 Handouts 
o “Punnett Square Practice” handout 
o  “…Punnett Square Predict Actual Ratios?” Math Connections handout, student version 
o “…Punnett Square Predict Actual Ratios?” Math Connections handout, teacher guide 
o 21st Century Skills rubric for project grading 

 
TEKS 
Science 
*ⓈSCI 7.14B Compare the results of uniform or diverse offspring from sexual reproduction or asexual reproduction. 

SCI 7.2E Analyze data to formulate reasonable explanations, communicate valid conclusions supported by the 
data, and predict trends. 
 
Math 

MATH 7.1A Apply mathematics to problems arising in everyday life, society, and the workplace. 
 MATH 7.4B Calculate unit rates from rates in mathematical and real-world problems. 
 

ELPS 
C1C Use strategic learning techniques such as concept mapping, drawing, memorizing, comparing, contrasting, and 
reviewing to acquire basic and grade-level vocabulary 
C3J Respond orally to information presented in a wide variety of print, electronic, audio, and visual media to build 
and reinforce concept and language attainment.  
 
CCRS Science 
1A4A Know how to keep and have experience in keeping a journal or other record that accurately describes 
observations.  
5E1A Create a model of a system and use that model to predict the behavior of a larger system. 

http://www2.edc.org/weblabs/punnett/punnettsquares.html
http://www.athro.com/evo/gen/punexam.html
http://www.zerobio.com/drag_gr11/mono.htm
http://serc.carleton.edu/sp/library/gallerywalk/index.html
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CCRS Math 
10A2A Use mathematical models to solve problems in areas such as science, business, and economics. 
 
CCRS Cross-Disciplinary 
1B3C Describe limitations of data collection methods. 
1C3C Produce charts, graphs, and diagrams accurately, including scale, labeling, units, and organization. 

 
Lesson objective(s): 
Students will design bug models to deepen their understanding of sexual reproduction. 

Differentiation strategies to meet diverse learner needs: 
 In the Identify the Need stage, read the scenario and problem aloud to students as they follow along. Encourage 

them to ask questions before they begin the challenge. 

 In the Research the Problem stage, provide extra practice with Punnett Squares. 

 In the Develop Possible Solutions stage, provide students with review questions of important information.  

 In the Construct a Prototype stage, it may be helpful to make a class demonstration model of a bug.  

 

IDENTIFY NEED 
Students will choose chromosome pairs (one from each “bug” parent) with specific genotype and phenotype. 
Students will create models of bug offspring using the known traits of its parents. 
 
Scenario: 
“Imagine you are a scientist working in a genetics lab. Your goal is to study the inheritance of traits in a new species 
of bug. The traits you will study include eye color, wing pairs, body segments, antennae style, and legs. The genes for 
these traits all appear on the same chromosome. Each trait is controlled by two alleles. Based on the work of other 
scientists, you already know the pattern of inheritance of these alleles. It is the following:” 

 

Pattern of Inheritance 

Eye Color Leg Color # of Body 
Segments 

Antennae Style Pair of Legs # of Wing 
Pairs 

EE= colored LL= purple BB= 3 AA= round (toothpicks) PP= 3 pair WW= 2 pair 

Ee=colored 
 

Ll= purple Bb= 3 Aa= round (toothpicks) Pp= 3 pair Ww= 2 pair 

ee= clear ll= yellow bb= 2 aa= flat (toothpicks) pp= 2 pair ww= 1 pair 

 
Problem:  
“Based on the genotype and phenotype of the parents, can you design a model of the offspring?” 
 
Differentiation: 
Have teams copy the “Pattern of Inheritance” in their design logs.  
 

Extension: 
Provide teams with butcher paper, tape, and pictures of living organisms, including both plants and animals. The 
pictures could include organisms that reproduce primarily asexually, sexually, and by budding and regeneration. 
Teams should label the poster using the types of reproduction as headings. Allow teams five minutes to place the 
pictures under the appropriate heading, according to the type of reproduction. Allow teams two minutes to display 
their poster and provide a rationale for their decisions. Students can then check their answers for accuracy. 
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Formative Assessment (in design logs):  
Have teams complete a vocabulary self-assessment chart. Have them to complete the chart before the challenge 
begins by rating each vocabulary word according to their level of understanding.  A plus sign (+) indicates a high 
degree of comfort, a check mark (√) indicates uncertainty, and a minus sign (--) indicates the word is brand new to 
them. Over the course of the challenge, allow teams to revisit their charts to add new information and update their 
knowledge of the key vocabulary.  
 
As sample is provided here: 
 

Word + √ - Example Definition 

 
genotype 

     

 

 
phenotype 

     

 

 
sexual reproduction 

     

 
asexual reproduction 

     

 
allele 

     

 

gamete 
     

 

 

RESEARCH THE PROBLEM 
Teams can complete the following simulation to reinforce, refine, and strategically apply their skills in completing 
Punnett squares in preparation for the bug design challenge. 
 
Link here: http://www2.edc.org/weblabs/punnett/punnettsquares.html 
 
Differentiation: 
The “Punnett Square Practice” handout is extra practice for teams struggling with understanding Punnett Squares. 
 
Formative Assessment (online): 
The following web links are of increasingly complex Punnett Squares. Have students complete one or all of these 
activities for assessment purposes. 
 
http://www.athro.com/evo/gen/punexam.html (self-correcting)- math interpretation of Punnett Squares 
http://www.zerobio.com/drag_gr11/mono.htm (self-correcting) - “Need Help” button is provided for advice. 

 

Extension: 
Challenge teams to research the advantages and disadvantages for each type of reproduction via research. 

 
DEVELOP POSSIBLE SOLUTIONS 
Step 1: Teams will begin to plan for the design of their bug. They will choose the two alleles for each trait to create 
the parent chromosomes (For example, have them flip a coin and establish heads as the dominant, tails as the 
recessive for each trait.). Students should label four chromosomes, 2-“X” (f/mom) and 1-“X,” 1-“Y” (f/dad) popsicle 
sticks (see photo f/male). 
 

http://www2.edc.org/weblabs/punnett/punnettsquares.html
http://www.athro.com/evo/gen/punexam.html
http://www.zerobio.com/drag_gr11/mono.htm
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Differentiation: 
Have struggling students answer the following review questions in their design logs: 
1. How are alleles represented on chromosomes? (letters) 
2. How are dominant and recessive traits represented on chromosomes? (capital, lower) 
3. For each trait, how many alleles do you inherit from each parent? (1) 
 
Step 2: Teams will place the male and female chromosome pairs in two separate paper bags, one 
bag for male chromosome pairs and one for female chromosome pairs.  
Ask a student volunteer to go around the room, so each group can randomly choose one 
chromosome (popsicle stick) from each bag. 
 
Formative Assessment (in design logs): 
Ask each team to look at their paired chromosomes chosen and record the female and male alleles 
for each trait and determine the offspring’s genotype and phenotype to complete their data table. 
(Teacher Note: Have students refer back to the Pattern of Inheritance in their design log.) 
 

Trait Alleles f/ Male Parent Alleles f/ Female Parent Offspring Genotype Offspring Phenotype 

Body Segments     
Pair of Wings     
Antennae Style     
Color of Legs     
Pair of Legs     
Color of Eyes     
Gender  X   

 

 

SELECT THE MOST PROMISING SOLUTION 
Teams should use their data table to determine which supplies they will 
need to build the offspring and then collect the necessary materials. 
(Teacher Note: Have the bug building materials in a central location and 
have an organized student run the material distribution table. Teams 
should go to the area with a completed genotype/phenotype table to get 
their “bug” parts.) 
 
Formative Assessment (in design logs): 

Pose the following problem to teams: “If you have six traits with 2 alleles (one dominant, one recessive) per 
trait, how many distinct phenotypes are possible?” Teams should write a hypothesis statement answering this 
question. (Hint: Have students try with 2 and 3 traits first and then establish the pattern.) 
 
Extension (in design logs): 
Have teams research how scientists determine which genes and alleles are on which chromosomes. 

 

CONSTRUCT A PROTOTYPE.  
Teams will then build a model of the offspring using the genotype and phenotypes from their data table. 

 Styrofoam or marshmallow “body segments” 

 Toothpick “body connectors” 

 Toothpick “antennae” 
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 Pipe cleaner “legs” 

 Paper clip “wings” 

 Push pin “eyes” 
 
Differentiation: 
It may be helpful to make a class demonstration model of a bug. These models are great to save for parent 
conference nights. It is also a great activity to do on science nights.  
 
Formative Assessment: 
Have teams generate a second data table with the possible genotypes/phenotypes of each parent. Then, have 
individual students answer and compare to their team.  

 Which traits came from the male parent, which ones from the female parent?  

 How many different genotypes are possible for each trait? 

 How many different unique bugs (phenotypes) could you make with these genotypes?  

 How does this compare with your hypothesis statement? 
 
Answer: Assuming that all traits exhibit independent assortment, the number of distinct phenotypes is two raised to 
the power of the number of traits.) 
 
Extension (in design logs): 
Have teams research how animal and plant breeders use pedigrees in their line of work. 

 

TEST AND EVALUATE PROTOTYPE  
To summarize the work so far, teams should respond to the following question in their design logs: “Why do we 
sometimes have our parents’ traits, but not always?” as final preparations for the gallery walk (described in the next 
section).  
 
Formative Assessment: 
Students should draw a stick figure of a human offspring using the following information from the parents’ 
chromosomes. 
 
“A human has inherited the following genes from their parents. Use this information to sketch what this human 
might look like. The offspring inherited two XX chromosomes, and alleles Ee (E = free ear-lobes), bb (B = brown hair, b 
= blond), TT (T = tall), Hh (H = hazel, h = blue), and ll (L = long arms).” 

 

COMMUNICATE THEIR DESIGN  
Students will participate in a gallery walk to showcase their bug designs and share their answers to the formative 
assessment question from the “Test and Evaluate Prototype” stage (see in bold). 
 
Link to some suggested gallery walk strategies: http://serc.carleton.edu/sp/library/gallerywalk/index.html 
 
Formative Assessment: 
Pose the following redesign question prompt to students for them to answer in their design logs: 
“What could you have done differently to demonstrate selective breeding for specific traits and the resulting 
offspring?” 
 
Extension (in design logs): 

http://serc.carleton.edu/sp/library/gallerywalk/index.html
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Have students respond to this prompt in their design logs: “Phenotypic traits are influenced by environment as well 
as genotype. Propose an environmental factor that might influence phenotypic traits as the offspring mature.” 

 
REDESIGN 

Have teams create a second generation bug by crossing one team’s bug with another. Give teams stick 
“chromosomes” or slips of paper to record the alleles from each parent. Encourage students to create a Punnett 
square to determine the most likely offspring. 
 

MATH CONNECTION 
See the student handout and teacher guide titled, “How Well Does a Punnett Square Predict Actual Ratios?” Students 
will use their knowledge of Punnett Squares to compare predicted ratios to actual ratios. 

 

 

http://www.biologycorner.com/worksheets/pennygene.html

