
AMNH – GENETICS, GENOMICS and GENETHICS - FINAL PROJECT – J. Tankel 

Unit Title: HEREDITY 

Demographic: Elementary 5-6
th

 grade public school students: 2 general ed and 1 ICT class with a variety of 

special needs, primarily ADD and ADHD. 

I propose to offer what I consider a model of best practices by, ideally, including in each lesson: 

 Video, by way of an introduction 

 A literacy component 

 An activity, especially hands-on, and 

 An interactive component, sometimes, 

 followed by a homework assignment to reinforce what we have learned. 

 

Outline: 

Lesson #1: TREES & TRAITS - An examination of what constitutes a ‘trait’ and a look at how we resemble our        

                   parents and grandparents. 

Lesson #2: FOCUS on GENES & CHROMOSOMES – How genes and chromosomes contribute to the  

                  inheritance of traits. 

Lesson #3: FOCUS on ALLELES - Mendel, Punnett & Probability – The role of alleles, dominant and recessive  

                  and how they get passed from generation to generation.  

Lesson #4: CREATE-a-CREATURE GENETIC SIMULATION - a DATA-DRIVEN ASSESSMENT and  

                  ACTIVITY which demonstrates students understanding of the dynamics of inheritance through the  

                  lens of ALLELES. 

Lesson #5: FOCUS on DNA - The CODE! – What is DNA, how does it fit in with genes and chromosomes and  

                  how does it work? 

 

NGSS Content Standards:  

https://www.nextgenscience.org/dci-arrangement/3-ls3-heredity-inheritance-and-variation-traits 

Disciplinary Core Ideas 

LS3.A: Inheritance of Traits 

 Many characteristics of organisms are inherited from their parents. (3-LS3-1) 

 Other characteristics result from individuals’ interactions with the environment, which can range 

from diet to learning. Many characteristics involve both inheritance and environment. (3-LS3-2) 

LS3.B: Variation of Traits 

 Different organisms vary in how they look and function because they have different inherited 

information. (3-LS3-1) 

 The environment also affects the traits that an organism develops. (3-LS3-2) 

 

Objectives: Students will demonstrate understanding of and ability to analyze and synthesize fundamental 

principles of inheritance with respect to: 

 What is a trait/phenotype/genotype? 

 How are traits inherited? 

 What is the likelihood/probability of inheriting certain traits? What does it mean when a trait is 

dominant or recessive? What are alleles and what does it mean to be heterozygous and homozygous? 

 What are chromosomes? What role do they play in inheritance? 

https://www.nextgenscience.org/dci-arrangement/3-ls3-heredity-inheritance-and-variation-traits
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160


 What are genes? What role do they play in inheritance? 

 What is DNA? What role does it play in inheritance? 

 

Introduction/Foundation: This course has very much acted to help give a framework, context and 

background to this unit and has helped to crystalize in my mind many of the concepts and principles behind it. 

The Mendel assignment clarified the mechanisms behind heredity, the relationship of alleles to genes to traits, 

dominant and recessive, and the element of probability behind outcome. The OMIM assignment gave concrete 

examples of allelic variation and helped to explain how genes do not act alone. That, coupled with the 

epigenetics piece was, indeed, an epiphany for me as I had long struggled to understand the relationship 

between adaptation and evolution and epigenetics neatly filled in the blanks by putting them into context. 

Exploring the process of PCR has, similarly, helped to refine my understanding of DNA, its’ relationship to 

RNA and how amino acids get converted into proteins and proteins ultimately influence genes by activating and 

silencing them; again, filling in the blanks to understanding how it is that genes do not function alone. These 

were all underpinnings to my understanding the relationship of genes to chromosomes and to how all these 

components work in tandem with nature, interact and cooperate to produce human beings in all their diversity.  

Prior Knowledge: Students will come to this unit with prior knowledge of the basics of cellular/molecular 

structure and of plant structure and the process of reproduction.  

Background: 

LESSON #1: TREES & TRAITS – Traits are those visible characteristics or features we inherit from our 

parents and they, from their progenitors. Otherwise known, in genetic nomenclature, as phenotypes. They 

include such things as eye color, hair color and texture, freckles and dimples, etc. With sexual reproduction, egg 

and sperm cells contribute and convey half of each parents’ set of 46 chromosomes, together making 23 pair, ½ 

from the mother and ½ from the father. 

LESSON #2: Focus on GENES & CHROMOSOMES – Each time cells reproduce (with the exception of 

reproductive cells, or gametes) the genetic material from each of our parents contained inside the nucleus is 

reproduced. Nearly each of the trillions of cells in our bodies contains a copy of these units of inheritance from 

the original sperm and egg cells from conception. This genetic material is contained on the chromosomes we 

inherit from our parents. Each parent has 46 of their own chromosomes; 23 they inherited from each of their 

parents and 23 they each pass along in their cells to make a total of 46. Those chromosomes, in turn, are made 

up of genes, somewhere between 20-25,000. Those genes read like barcode with patterns coding for form and 

function. Each of the 46 chromosomes contains the chemical instructions, the code, for hundreds of genes (See 

lesson #5 for a discussion of those specific instructions, the CODE, DNA). Occasionally, a single gene will 

include the entire code for a trait (monogenic). We used to think eye color was determined by a single gene. 

Most genes, however, interact and work in concert with multiple genes (polygenic) to produce any single trait.  

LESSON #3: Focus on ALLELES – Mendel, Punnett and Probability – Gregor Mendel was a 19
th

 century 

Austrian monk who experimented extensively with pea plants in order to establish patterns, rules or laws of 

inheritance. His work changed our understanding of heredity in profound and meaningful ways. He was one of 

the first to approach plants and breeding using the scientific method and, thereby, establish laws and principles 

governing the reproduction and inheritance of traits. He observed that the pea plants he was investigating had 

seven distinct traits, each with 2 possible options, versions or variations. We call these alleles. Among the 

seven were: wrinkled versus smooth pods and seeds, green versus yellow seeds and axial (distributed along the 



main stem) vs terminal (growing at the end or terminus) growing flowers. Many traits have more than two 

alleles, like hair color or eye color, but having only two variations made observation and study much clearer and 

simpler. Mendel noticed that there were patterns of inheritance throughout the generations; one trait was not 

guaranteed to be repeated in every plant in every subsequent generation, but there were patterns, probability, 

and that some traits were expressed more frequently than others. We call these dominant vs recessive. The 

dominant variation is indicated by an upper case letter, recessive, by lower case. These letters represent or 

‘spell-out’ our genotype. In the early 1900’s, Reginald Punnett came up with a graphic representation, a square, 

that clearly demonstrates (for our purposes) one of the principles Mendel discovered, his law of dominance. 

This law stated that: when an organism has one dominant allele for a trait and one recessive allele for the same 

trait, the dominant trait will be the one expressed or visible. Additionally, if an organism has one of each of two 

variations of an allele, they are said to be heterozygous. If both of their alleles are the same variation, they are 

said to be homozygous. Thus, BB would be homozygous dominant, Bb would be heterozygous and bb 

homozygous recessive. 

LESSON #4: CREATE-a-CREATURE SIMULATION & DATA-DRIVEN ASSESMENT – Guided by their 

knowledge of the dynamic of alleles, students will, in a simulation of the real-life conferrence of genes, flip a 

coin to determine which alleles a family of aliens has and expresses; will fill in several tables and Punnett 

squares and, then, finally, make a 3-D rendering of their alien offspring.  

LESSON #5: Focus on DNA, the CODE! -  DNA is the chemical backbone, the foundation of our genes. Just as 

our genes are a part of our chromosomes, our DNA, our chemical code, is a part of our genes. This chemical 

language codes for amino acids by arranging a set of 4 bases in combinations of 3 (codons). These bases are 

represented by the letters A, C, G and T. There are 20 possible combinations in all, and thus, 20 different amino 

acids, which, in turn, get converted into proteins that instruct our genes when to turn on and off, when to be 

active and when to be silent, in short, how to function. These amino acids are held together in long strands by 

way of nucleotides, each base connected to a sugar and phosphate molecule, and constitute the framework or 

structure that holds the amino acids together in what has become the familiar DOUBLE HELIX.  

Conclusion: Genetics has long fascinated me, but I felt a special urgency to take this course when, last year, I 

was tasked with teaching a single lesson on Heredity. I was immediately struck by the lack of hands-on activity 

and heavily literacy-driven content. I have always been an advocate of “learning by doing” and felt that many of 

the students, especially those with special needs, as well as myself, were not engaged and easily distracted by 

this approach. I have come late to the sciences, but one of the reasons I have found the sciences so compelling is 

the multitude of opportunities for active, hands-on learning. Also, as a life-long tinkerer, I find the process of 

reasoning things out for oneself extremely rewarding. Not only does one feel a sense of accomplishment, but I 

think one comes to a much more profound understanding of things if one has to figure it out for oneself. I also 

feel that adding an element of creative expression further enhances the experience and provides an outlet for 

those of my students who struggle to think inside the box. I think this process is all the more valuable for its’ 

authenticity, as it mimics the process and experience of real scientists.    

 

 

 

 



LESSON # 1: TREES & TRAITS 

Opening 

 

INTRODUCTION: In what ways do you think you resemble your parents? Your grandparents? 

Do you think you look more like your mother or your father? Maybe your nose resembles your 

fathers’, your hair, one of your grandparents.’ How about your brothers or sisters? Today we will 

be looking at physical characteristics and trying to figure out how family members might be 

related to each other and discussing how you know.  

Body BACKGROUND: We call those physical characteristics that are visible on the outside ‘TRAITS.’ 

Scientists call them ‘phenotypes.’ From the Greek ‘pheno’, meaning ‘to illuminate’ or ‘come to 

light’; that which is VISIBLE. Can you think of some visible features or characteristics you share 

with members of your family?   

VIDEO:  

From 0:20 https://learn.genetics.utah.edu/content/basics/inheritance/ 

View traits on the following website: 

https://learn.genetics.utah.edu/content/basics/observable/  

Distribute Trait sheet (see below, hand-out #1) to each student. 

ACTIVITY: We are going to take one trait, that of attached vs unattached earlobes. You and a 

partner will work together to sort 18 examples… After 5 minutes ask: Are you having any trouble 

sorting? Why? Did you find some examples where it’s not so clear if they are attached or 

unattached? Sometimes it is difficult to distinguish because there might be more than two 

versions or variations OR there might be a spectrum of variations between the two most obvious. 

So, now, sort AND ORDER them by DEGREE of attachment. 

https://www.exploratorium.edu/snacks/ear-sort 

PRINTOUT RESOURCES: 

https://www.exploratorium.edu/sites/default/files/pdfs/EarSort_Printout.pdf 

https://learn.genetics.utah.edu/content/basics/activities/pdfs/InventoryOfTraits.pdf 

Closing CONCLUSION: How would you summarize what we’ve learned today? What do you think are 

the IMPORTANT points? When you go home today, I want you to explain what you’ve learned 

to your grown-ups and work together to fill out your family tree and traits. Are there any 

questions? (ie. ‘Traits,’ otherwise known as phenotypes, are physical characteristics that get 

passed down through generations from parents to their offspring.) 

HOMEWORK: For homework you will, to the best of your ability 1) construct a family tree 

(homework #1); label and either draw or, wherever possible, insert a photograph of yourself, any 

siblings, your parents and grandparents and 2) complete an inventory of your family traits 

(homework #2)  

HOMEWORK RESOURCES: 

https://www.scientificamerican.com/article/bring-science-home-family-trait-tree/ 

EXTENSION #1: An Inventory of Class Traits – We will survey the class to find out how many 

students have which traits and construct a graph. Students will work together with their table 

mates to complete worksheets 1-3. http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf 

See INTERACTIVE: https://www.quia.com/sv/791246.html 

EXTENSION #2: Family Assembly Required! We will take copies of students’ family portraits, 

one for each parent. Then, cut them crosswise into 4 sections: one for hair, one for eyes, one for 

nose, and one for mouth. Students will determine which trait most resembles which parents’ and 

assemble the final product to recreate, as closely as they can, how they look using the different 

traits of their parents. 

 

 

 

 

 

 

https://learn.genetics.utah.edu/content/basics/inheritance/
https://learn.genetics.utah.edu/content/basics/observable/
https://www.exploratorium.edu/snacks/ear-sort
https://www.exploratorium.edu/sites/default/files/pdfs/EarSort_Printout.pdf
https://learn.genetics.utah.edu/content/basics/activities/pdfs/InventoryOfTraits.pdf
https://www.scientificamerican.com/article/bring-science-home-family-trait-tree/
http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf
https://www.quia.com/sv/791246.html


RESOURCE: https://www.blueistyleblog.com/babyshowerbabyfacemixmatchgame/ 

HAND-OUT #1: https://learn.genetics.utah.edu/content/basics/activities/pdfs/Traits%20Trivia_Public.pdf 

 

https://www.blueistyleblog.com/babyshowerbabyfacemixmatchgame/
https://learn.genetics.utah.edu/content/basics/activities/pdfs/Traits%20Trivia_Public.pdf


HAND-OUT #2 (2 pages): Attached/Unattached Ear Sort 

https://www.exploratorium.edu/snacks/ear-sort 

 

 

https://www.exploratorium.edu/snacks/ear-sort


 



HOMEWORK #1: Family Tree – Option 1 - https://www.teacherspayteachers.com/Product/FREE-

PRINTABLE-Very-Simple-Family-Tree-UPDATED-3097149

 

 

https://www.teacherspayteachers.com/Product/FREE-PRINTABLE-Very-Simple-Family-Tree-UPDATED-3097149
https://www.teacherspayteachers.com/Product/FREE-PRINTABLE-Very-Simple-Family-Tree-UPDATED-3097149


Family Tree – Option 2 - https://familylocket.com/inherited-traits-family-tree-worksheet/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://familylocket.com/inherited-traits-family-tree-worksheet/


HOMEWORK #2: Family Traits – I like this format and would use this as a template but add more traits. 

http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/handouts/genetics.html 

 

http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/handouts/genetics.html


EXTENSION #1: http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf 

 

http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf


 

Instructions: After each table reports on the number of students with each form, we will make a class tally to be 

displayed on the board. In-put that data in the table above, then, pick six colors, one for each trait. Fill in the bar 

graph below using the data table #2 (aiove); color in the corresponding column up to the number of students 

that have that form of that trait. Ex. If 12 students have dimples, color in the DIMPLES, ‘B’/present column up 

to the line labeled 12. If any tally is an odd number, color to the middle, between the two closest even #’s.   

Class Traits by FORM 

30             

28             

26             

24             

22             

20             

18             

16             

14             

12             
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  8             

  6             

  4             

  2             

  0             

TRAITS A 1    B 
         free  /  attached 

            EARLOBE 

    A     2    B                
 absent / present 

    DIMPLES 

    A     3    B 
  cleft / no cleft 

       CHIN 

    A    4     B 
 widow/straight 

   HAIRLINE 

    A     5    B 
  present/absent 

 FINGER HAIR 

    A     6     B 

straight/hitchhk 

     THUMB 

               

 



 

 

 



EXTENSION #2: https://www.blueistyleblog.com/babyshowerbabyfacemixmatchgame/ 

 

 

 

Mother + Father = ME! Template 

                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name __________________ 

              Mother                +                Father 

  = 

ME

! 

      

 

   HAIR 

    

   EYES 

    

   NOSE 

 

 MOUTH 

https://www.blueistyleblog.com/babyshowerbabyfacemixmatchgame/


LESSON # 2: The SCIENCE Behind HEREDITY – FOCUS on GENES and CHROMOSOMES  

Opening INTRODUCTION: In the next couple of weeks, we will be exploring what and how it is we 

inherit traits from our parents, grandparents and them from theirs. 

Body BACKGROUND: We’ve been looking at traits, but you may be asking yourself: HOW do we 

inherit them? Does anyone have any ideas? 

POSTER #1: (Pointing to the cell nucleus): In nearly every one of our trillions of cells, the 

nucleus carries an identical copy of 46 chromosomes, 23 PAIR, half from each of our parents. 

Each time a cell reproduces, a copy of these chromosomes is included. On these chromosomes are 

embedded genes. They contain the chemical information from our parents that combines to make 

the FORMULA that is you. But what are chromosomes? And what are genes? Get out your 

microscopes!  

POSTER #2: Chromosome Karyotype 

You can see, from the picture, there are 23 pairs of chromosomes, one of each from each parent, 

making a total of 46. For every one female one, there is an equivalent male; your mother and 

fathers’ PAIRS MATCH UP, kind of like a puzzle. When parts are CORRESPONDING, they are 

said to be homologous. An example is: a bird’s wings are homologous to our arms. 

POSTER #3: Shows how rabbits, and humans, inherit half our chromosomes from one parent and 

half from the other. What else do you notice? (Possible answers: It, also, shows how these genes 

get inherited in different combinations, no two are exactly alike and there are 4 different 

combinations.) 

Show POSTER #4: Gene-by-gene. Explain: You can see from the poster, on each parents’ 

chromosome are genes, homologous genes. As an example, here on one chromosome 19 lie your 

fathers’ genes for ‘eye’ and ‘hair color’ and, on the other, homologous versions of your mothers.’  

Keep in mind, there are very few traits that are passed along by a single gene. Most genes work 

together and interact with the environment to affect the ultimate outcome of who you are.  

INTERACTIVE: Karyotype/Chromosome Match  

https://www.biologycorner.com/karyotype/index.html 

Each chromosome contains homologous versions of the same genes from each parent, BUT, each 

parent has their own unique version. Just as you have your own unique version, a combination of 

both of your parents’. This is why none of us look exactly like any one parent. Let’s look at how 

this happens: 

VIDEO: https://www.youtube.com/watch?v=ZP27an9HraA  

VIDEO: https://study.com/academy/lesson/heredity-variation-lesson-for-kids.html 

VIDEO: https://www.neok12.com/video/Genetics/zX5e724c6f0042150202670a.htm 

Let’s zero-in on each one of these components separately.  

From SLIDE#4: https://www.pbs.org/wgbh/nova/genome/dna_flash.html 

Let’s take a close-up look at one chromosome: 

Show POSTER #4: Chromosome 1 

https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser 

As you may have noticed, chromosome 1 is the longest of all the chromosomes and carries genes 

for many of our traits and functions, as well as diseases. A single chromosome can carry as many 

as hundreds, if not thousands of genes. Each suite of 23 pairs of chromosomes contains 20-25,000 

genes that carry the chemical recipe or instructions that make us who we are. Yes, we are very 

complex creatures and our genes control all that complexity. Again, keep in mind, almost all traits 

and diseases are not determined by any one, single gene, but act together with other genes, 

chemicals and the environment to make the complete FORMULA that is YOU!  

Show VIDEO: https://www.neok12.com/video/Genetics/zX57774078797d7564675a0a.htm                                 

Closing CONCLUSION: Can anyone recap the important points? Can anyone explain the relationship of 

genes to chromosomes? Did anyone learn anything that surprised them? Anything unexpected? 

Does it make sense? Does anyone have any questions? (ie. Chromosomes get inherited in pairs, 

half from our mother and half from our father; there are 23 pairs (46 in all); and, on each are the 

https://www.biologycorner.com/karyotype/index.html
https://www.youtube.com/watch?v=ZP27an9HraA
https://study.com/academy/lesson/heredity-variation-lesson-for-kids.html
https://www.neok12.com/video/Genetics/zX5e724c6f0042150202670a.htm
https://www.pbs.org/wgbh/nova/genome/dna_flash.html
https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser
https://www.neok12.com/video/Genetics/zX57774078797d7564675a0a.htm


genes that carry the chemical code that makes us who we are.)  
EXTENSION: https://www.pbs.org/wgbh/nova/teachers/activities/3416_id.html – Students will 

examine and compare sets of human and chimpanzee karyotypes. Notice: this ‘set’ does not 

contain PAIRS of human and chimpanzee chromosomes; it compares 1:1 side by side. 

 

POSTER #1: from Cell Nucleus to Gene -  https://anatomyofevolution.com/biology-101 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.pbs.org/wgbh/nova/teachers/activities/3416_id.html
https://anatomyofevolution.com/biology-101


POSTER #2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POSTER #3:  

https://wiki.groenkennisnet.nl/display/TAB/Chapter+5.7+Next+generation%3A+transmission+model 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://wiki.groenkennisnet.nl/display/TAB/Chapter+5.7+Next+generation%3A+transmission+model


POSTER #4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POSTER #5: Chromosome #1- 

https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser 

 

https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser


EXTENSION ACTIVITY: 

https://www.pbs.org/wgbh/nova/teachers/activities/3416_id.html 

 

https://www.pbs.org/wgbh/nova/teachers/activities/3416_id.html


LESSON #3: The SCIENCE Behind HEREDITY – FOCUS on ALLELES  

Mendel, Punnett Squares and Probability 

Opening INTRODUCTION: You may be wondering why, if you & your brother have the same parents, he 

looks more like your mother and you, like your father. OR, why do you have your Mom’s curly 

hair and your brother, your Dad’s straight hair? one of you blue eyes, the other brown? We never 

know what versions of hair or eye genes we will get. AND, just as we get versions of genes from 

each of our parents, each of THOSE genes have THEIR own versions called alleles. Depending 

on which combination of alleles we inherit from our parents, certain of our traits will be 

expressed or visible and others, not. There are a limited number of options and there are ‘ODDS.’ 

What we call ‘probability.’ If nobody in your family has red hair, it is unlikely you will have red 

hair, particularly as the ‘red hair’ allele is not that common. BUT, what are the odds of you 

having hair or eyes like one parent or the other? We are going to learn HOW we inherit traits and, 

if Mom has green eyes and Dad, brown, how come you don’t have hazel?!  

Body BACKGROUND: Over the millennia, farmers have experimented with ways to improve their 

crops and livestock. They thought, “Look at those ‘perfect’ peas! They are so much plumper and 

sweeter than those other ones.” They wondered, “Is there any way I can “guarantee” I will have 

“perfect” peas every time?” And, what if they liked the taste of one kind of pea, but the yield of 

another? They wondered, “Is there a way I can combine the two traits in one plant so I can always 

have the most AND the sweetest peas?” If one cow was stronger, but another yielded more milk, 

they tried to breed the two breeds until they got cows with both advantages. We call this a 

dihybrid cross when we are looking to combine TWO different traits at once. 

Enter SCIENCE and Gregor MENDEL!  

Gregor Mendel was a monk who lived in eastern Europe in the mid 1800’s. He was interested in 

science, botany and agriculture. He chose to experiment with peas because they had visibly 

distinct traits, were easy and quick to grow and, so, could be easily observed and manipulated. 

Mendel did what we did when, in 2
nd

 grade, we pollinated our Brassica rapa plants. He used a 

small brush to transfer the pollen from the anther of one plant to the stigma of another.  

Show POSTER #6: The Seven Traits of Pisum sativum – Which peas would you prefer? 

Mendel made some observations that changed our fundamental understanding of how traits are 

passed from generation to generation. Looking at the chart, what do you notice? Let’s look 

carefully. One of the fundamental things Mendel observed was that the Pisum sativum plant 

showed 2 possible forms for each of seven traits. We call these ‘forms’ alleles and Mendel 

observed that some were visible, ‘expressed’, more often than others. He called these versions or 

variations DOMINANT, and the ones that appeared less often, RECESSIVE. Can you think of 
some examples of dominant and recessive versions of traits humans might have? Some examples 

of dominant human alleles are those for brown eyes and brown hair. Yes, even though these traits 

have MORE THAN 2 VARIATIONS, there is still only one dominant variation. This is the case 

even though, in certain regions, because of environmental influences, the recessive version might 

be more evident than the dominant version. For example, if you were to go the Scandinavia, you 

might notice a lot more people have blue eyes and blonde hair. This is because of the 

environment. Because there is not as much sun in that part of the world, people have ‘developed’  

a predisposition towards the recessive allele as it allows for more UV rays to penetrate, which the 

body needs as a source of vitamin D. However, too much UV rays could cause cancer. That is 

why, in areas where there is a lot of sun, people have darker eyes, hair and skin to protect them 

from absorbing too many UV rays.  

Whereas we use the word ‘phenotype’ to indicate expressed or visible traits, the UNDERLYING 

genes for those traits are shown using letters indicating the dominant and recessive variations. We 

call these letters our genotype.  

In the early 1900’s, a geneticist named Reginald Punnett came up with a graphic representation of 

Mendel’s observations. We call this a Punnett square.     

VIDEO: From 1:22: https://www.youtube.com/watch?v=3f_eisNPpnc&vl=en 

https://www.youtube.com/watch?v=3f_eisNPpnc&vl=en


Let’s examine a Punnett square.  
Show POSTER #7: This Punnett square uses HEADS and TAILS to indicate dominant and 

recessive versions of alleles. Heads = Dominant, indicated by an Upper case letter and tails = 

recessive, indicated by a lower case letter. Offspring inherit ONE from EACH parent along with 

their genes; two which complement each other to make a pair. What do you notice? In this case, 

BOTH parents each have one dominant and one recessive version. We call this heterozygous. 

When someone has two of the SAME version or variation, we call that homozygous. We can 

have two dominant, two recessive or one of each, depending on what our parents have and pass 

along to us in their genes, but it only takes ONE dominant version to make it the visible 

phenotype, while it takes TWO recessive versions for the recessive version to be expressed. This 

square shows us all the possible combinations. So, knowing what you know, how many offspring 

do you think will express the dominant allele? the recessive? Remember, it only takes one 

dominant to have the dominant phenotype. We say “3 out of 4, or 3:4, will be dominant and 1 out 

of 4, or 1:4, recessive” OR can anyone figure out what that would be in terms of fractions? Yes, 

¾ will be dominant and ¼ recessive, OR percentages? (75% to 25% = 100%). We will be 

exploring some interactives together, then you will be working on a worksheet. 

INTERACTIVE Demonstration: Punnett square interactives 

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=449 

 
http://glencoe.mheducation.com/sites/dl/free/0078802849/383934/BL_05.html 

 

 

 

  

 

 

 

https://learn.genetics.utah.edu/content/pigeons/pigeonetics/ 

 

ACTIVITY: Now you will fill out a couple of Punnett squares on your own. Distribute  

WORKSHEET #3: Where it says ‘Type of genes,’ on the bottom of each square, write in the two-

letter genotype of the resulting union of the two alleles.  Then, cut out a guinea pig with the 

CORRESPONDING phenotype and glue it in the box.  

Closing CONCLUSION: Would anyone like to share their observations? Did anyone notice any patterns? 

Can anyone make any predictions? What do you think is the likelihood or probability of 

inheriting the dominant vs. recessive variation? (ie. The genes that we inherit from our parents 

code for different phenotypes. These variations are called alleles and come in dominant and 

recessive versions.) 

 

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=449
http://glencoe.mheducation.com/sites/dl/free/0078802849/383934/BL_05.html
https://learn.genetics.utah.edu/content/pigeons/pigeonetics/


POSTER #6: The Seven Traits of Pisum sativum   

https://science8vmaportfolio.wordpress.com/2016/02/05/science-projects-fourth-quarter/  

 
 

OR, alternatively, https://www.geocaching.com/geocache/GC71P78_gregor-mendel 

 

Axial 

Terminal 

https://science8vmaportfolio.wordpress.com/2016/02/05/science-projects-fourth-quarter/
https://www.geocaching.com/geocache/GC71P78_gregor-mendel


POSTER #7: http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html 

 

 

 

 

 

 

 

http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html


WORKSHEET #3: 

https://www.troup.org/userfiles/929/My%20Files/Science/MS%20Science/7th%20Science/Genetics/gene_comb

ination/DominantvsRecessive%20Genes%20Wkst.pdf?id=8265 

 

https://www.troup.org/userfiles/929/My%20Files/Science/MS%20Science/7th%20Science/Genetics/gene_combination/DominantvsRecessive%20Genes%20Wkst.pdf?id=8265
https://www.troup.org/userfiles/929/My%20Files/Science/MS%20Science/7th%20Science/Genetics/gene_combination/DominantvsRecessive%20Genes%20Wkst.pdf?id=8265


LESSON #4: CREATE-a-CREATURE Genetic Simulation & Data-driven Assessment  

Opening INTRODUCTION: We’ve talked about how we inherit traits. We’re going to do a simulation 

exercise where you get to CREATE-a-CREATURE. We have many traits, way too many to 

simulate. So, we are going to focus on simple organisms with only a few traits to consider... 

ALIENS!  

Body ACTIVITY: Students will complete several genetic simulation worksheets, by way of an 

ASSESSMENT, with the ultimate objective of creating a creature by flipping a coin to determine 

inheritance of dominant or recessive alleles and their subsequent phenotypes.  
                             
                      Alien Family Tree                                   3

rd
 Alien Trait Add-on Options 

                                     

 

 

 

 

 

 

 

 

 

 

 
 

Alien Menagerie: 5 of many possible outcomes 
 

                                            

 

 

 

 

 

 

 

 

 

 
         

Ultimate (LED) Alien Family Portrait 

 

 
 

First you will complete the Alien Simulation Worksheets, then you will assemble your resulting 

alien from the materials in the bins at your tables. 

Assessment Instructions: 

You will be flipping a coin to determine which of two variations/alleles for three traits your aliens 

will have (genotype) and express (phenotype). Dominant alleles are indicated by UPPER case 

letters, recessive, by lower case. Two traits with two forms or alleles each are given; you will first 



flip for BODY COLOR: HEADS = dominant = B (Blue), TAILS = recessive  = y (yellow); 
second, # of EYES: HEADS = dominant = O (One eye), TAILS = recessive = t (two eyes); and, 

finally, you will have the opportunity to choose two forms for one additional trait from the bin at 

your table. 

                                          

                             Trait                         Dominant allele             Recessive allele 

                    1)  Body color                    B = Blue body              y = yellow body    

                    2)   # of Eyes                      O = One eye                 t = two eyes 

                    3)        ?                                        ?                                    ? 

 

First, let’s review some of our understandings about alleles. 

Here are my P(arent) 1 and P(arent) 2. IF their offspring was to express ONLY dominant traits, 

what would their offspring look like? 

                                                          

 

 

                                                  P1                                       P2 

 

 

 

(ans. Blue body, One-eyed, Pink hair) 

  

What OTHER possible genotype combinations could each parent have? Let’s make a chart. 

 

      Trait   P1 Phenotype     P1 Possible      

  Genotype(s) 

P2 Phenotype       P2 possible     

 Genotypes 

Body color      Blue body                            BB, By Yellow body                              yy 

# of Eyes      One eye                              OO, Ot Two eyes                                     tt 

Hair color      Black hair                                     bb  Pink hair                           PP, Pb 

 

Taking their possible genotypes into account, what are all the possible genotype(s) their offspring 

could have? (ans. By or yy, Ot or tt, Pb or bb) 

 

Okay, now it’s YOUR turn.  

You are going to CREATE-YOUR-CREATURE! YOUR ALIEN!  

Complete the Worksheets/Assessment then assemble your alien.  

Again, by flipping a coin you will determine which alleles are inherited and expressed by two 

parent aliens and, then, their offspring. Two traits with two alleles for each, one dominant and one 

recessive, are given. Flip the coin twice for each parent for each trait, HEADS = a dominant 

allele, TAILS = a recessive allele. Fill in the appropriate spaces on the table as you go. After you 

have determined the first two traits, you may choose from the bin at your table one additional 

trait, also with 2 alleles/variations. These include things like pompoms, pipe cleaners, flowers, 

leaves, (hairy) fabric, mini pinwheels, felt from which to cut mouth(s), nose(s), moustache or 

hair, etc. After you complete the Alien Genetics worksheets, you may get all the supplies you 

need to create a 3-D rendering of YOUR ULTIMATE ALIEN!                 

Closing CONCLUSION: Can we compare alleles to genes to chromosomes? How do they all relate to one 

another? Can anyone explain? (ie. Embedded in chromosomes are genes. We each get one of each 

of 23 from each of our parents. These genes each have the possibility of coming in 1 of at least 2 

flavors/alleles. Stronger exerting alleles are said to be dominant, weaker, recessive.)  

 



ALLELE ASSESSMENT - page 1 

 

Name ____________________________________ 

 

Alien Allele Assessment 

1. Fill in the Punnett square below so                            2. Fill in the Punnett square below so that 

    that BOTH parents are heterozygous.                            ONE parent is heterozygous  for blue               

    for blue (B) and yellow (y) BODY COLOR.                       and yellow body color and one parent                  

                                                                                           is homozygous recessive  for yellow.                                                   

                                                                

 

 

 

 

 

What is the ratio of heterozygous to                                      What is the ratio of heterozygous to 

homozygous offspring?                                                           homozygous offspring? 

 

            __________ : __________                                                   __________ : _________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Allele Assessment – page 2 

 

3. Fill in the table below showing ALL possible genotype  and phenotype combinations for   

    1 Blue (B) and 1 yellow (y) bodied alien parents and their offspring.  

 

Alien Body Color 

 

P1 Genotype P2 Genotype 

Possible Offspring 

Genotype(s) 

Possible 

Offspring Phenotype(s) 

  
  

    

    

    

    

    

    

    

    

    

 

4. What do you notice?  

 

 

 

5. What is the likelihood/probability of having a Blue : yellow offspring? 
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Alien Assessment - page 3 

 

Fill in the Punnett squares below, one for each separate trait, to reflect the data in your table. 

Flip a coin twice for each parent, once for each allele. Fill in the corresponding box. 

         

                                         Body Color                                                              # of Eyes  

                          Flip a coin where heads = B = blue                            Flip a coin where heads = O = One eye 

                                    and tails = y = yellow                                                   and tails = t = two eyes 

                                                Parent 1                                                                           Parent 1 

         

 

 

 

 

 

 

 

            Your choice of TRAIT: _____________________________________ 

Your choice of ALLELES: Dominant: _______________(__),  recessive: ______________(__) 

                                                                                  Phenotype                                                  Phenotype 

                                                                                            Parent 1 

                    
 

 

 

 

 

 

 

 

 

 

 



Alien Assessment - page 4 

Now, using a flip of a coin, make a chart for the alleles for 9 possible offspring for YOUR chosen 

trait. 

Possible genotype & phenotype combinations in offspring where  

allele #1 is:_________________________ and allele #2 is :_______________________, 

where __________________ is dominant and ____________________ is recessive.  

 

  #   Genotype       Phenotype 

  1   

  2   

  3   

  4   

  5   

  6   

  7   

  8   

  9   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_______ out of 9 have _________________. 

_______ out of 9 have _________________. 

The ratio is _______ : _______. 



Alien Assessment – page 5 

Name ____________________________ 

ALIEN (ALLELES) GENETICS  

CREATE-a-CREATURE! 
Modeling/simulating heredity with the toss of a coin! 

As a species, we share much of the same genetic code, 99.9%. These genes code for 
things like 2 eyes, 2 ears, a nose and a mouth, two arms and two legs. However, 
the remaining 0.1% of our genes code for traits that are more varied and are 
influenced by specific combinations of genes we get from our parents. They code 
for things like hair color, hair texture (curly/straight), eye color, etc. 

 
Meet ________________ from planet _______________.  
All the aliens on their planet have the SAME body  
SHAPE but a variety of other traits. Your alien  
is the offspring of P1 and P2 who, while sharing  
the same body shape, have some variations of  
other traits that are different and some that  
might be the same. 
 

Instructions: 
For each trait, flip a coin, TWICE for EACH  
parent, to determine which version or allele  
each has for that trait. HEADS is for the  
DOMINANT (Upper case) variation, TAILS 
(lower case), for the RECESSIVE. Once you   
have determined an allele, fill in the data 
in the corresponding column below.   
IF there is more than one possible phenotype  
for any genotype, flip a coin for the final  
determination. After you have filled in for  
the two given traits, you may add one additional  
trait (with 2 variations as well) from the supply bin at your table.  
When you finish filling out the table, FINISH DRAWING ___________________using 
the data from the table below! 
 

  Trait      Phenotypes P1 genotype P2 genotype  Offspring  
 Phenotype     

Body color Blue    (B-dominant)  
yellow (y-recessive) 

    

# of Eyes One     (O-dominant)  
two    (t-recessive)  

   

       (   -dominant)  
      (  -recessive) 

   

 



LESSON #5: The SCIENCE Behind HEREDITY – FOCUS on DNA, The CODE! 

Opening INTRODUCTION: We‘ve discussed how we know people are related by how they look on the 

outside and how those ‘traits’ are passed down from our parents, grandparents and so on in our 

chromosomes and genes. Those phenotypes and genotypes are WRITTEN INTO OUR DNA, the 

chemical code INSIDE that makes us who we are.     

Body BACKGROUND: DNA is the chemical material, the chemical language in our cells, in our 

chromosomes and in our genes (show POSTER #8), that comes from our parents, half from our 

mother and half from our father, and that tells our cells, not just to make eyes, but make eyes 

brown or blue, hair, curly or straight, freckles or no freckles, dimples or no dimples. Those 

phenotypes as well as all the information needed to make any body and every body, are ‘written’ 

into our genes in a kind of chemical code. That code, along with our genes, is passed randomly 

from generation to generation That’s why you don’t look exactly like either of your parents OR 

any of your siblings. Each child inherits different genes with their own unique chemical code 

from each parent. Each time our parents make a baby, different genes combine to make a person 

that shares SOME of their/your phenotype and genotype, BUT each time is a DIFFERENT and 

UNIQUE COMBINATION. That, and things that happen in our environment explain why we are 

all the same but, also, different. Humans share 99.9% of the same genes. We all have a backbone, 

two arms & legs, two eyes, two ears, a nose and mouth. It’s that 0.1% that makes each of us 

unique and makes for the diversity of all humans and all species.  

The chemical code embedded in our genes is called DNA and is like the words in a book, each of 

us with our own unique story. We all have a plot (structure – that backbone, etc.), but we, also, all 

have different characters (traits) and events (external influences) that all effect that chemistry and 

combine and contribute to make the unique person we each are. This code is made up of a 

chemical ‘alphabet’; combinations of 4 letters/bases (A,C,G and T) (aren’t we lucky they’re only 

4, and not 26!) that stand in for chemicals. This chemical language codes for amino acids by 

arranging sets of bases in combinations of 3 (codons). There may only be 4 chemicals, BUT, 

those 4 chemicals, in combinations of three, code for 20 different amino acids and, therein, lie the 

ENDLESS COMBINATIONS, VARIATIONS and POSSIBILITIES THAT EXPLAIN OUR 

DIVERSITY. One single letter potentially accounting for a multitude of difference. 

These codons go through a process which converts them into proteins and these proteins are the 

instructions for our bodies & minds, our story. They signal our genes when to turn on and off, 

when to be active and when to be silent. 

VIDEO: https://www.flocabulary.com/unit/genes-and-heredity/ 

https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.journeydna/journey-into-dna/ 

Again, we are going to get out our microscopes and zoom in on DNA! 

VIDEO: from 1:18 https://www.yourgenome.org/video/zoom-in-on-your-genome 

From SLIDE #10, 14: https://www.pbs.org/wgbh/nova/genome/dna_flash.html 

VIDEO: Stated Clearly, What is DNA? https://www.youtube.com/watch?v=zwibgNGe4aY to 

2:45 

https://www.neok12.com/video/Genetics/zX074a577f52626043057863.htm 

POSTER #9: The Chemical Structure of DNA – What do you notice? See how each base has a 

different molecular structure. Notice how each base pair matches up across the double helix, A 

with T and C with G; notice how the 4 bases live along the ‘spine’/strand. In sets of three, these 

code for amino acids, which, in turn, code for proteins. It is an intricate and complex relationship. 

POSTER #10: Clearly shows how these bases are held together along the strand by a sugar and 

phosphate molecular frame. 

Now, we’re going to be GENETIC DECTIVES and by looking at a family tree and USING 

GENETIC INFORMATION (ie. the letters that make the code) decipher how each member is 

related to the others. The more closely the letters match, the more closely the family members are 

related.  

INTERACTIVE: https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.familytree/build-

https://www.flocabulary.com/unit/genes-and-heredity/
https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.journeydna/journey-into-dna/
https://www.yourgenome.org/video/zoom-in-on-your-genome
https://www.pbs.org/wgbh/nova/genome/dna_flash.html
https://www.youtube.com/watch?v=zwibgNGe4aY
https://www.neok12.com/video/Genetics/zX074a577f52626043057863.htm
https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.familytree/build-a-family-tree/


a-family-tree/ 
 

 

 

 

 

 

 

Closing CONCLUSION: How would you describe the relationship between DNA, genes and 

chromosomes? (ie. Our genes are made up of chemicals. These chemicals are responsible for 

SHAPING ALL LIVING THINGS. Their presence or absence, activity or inactivity signal and 

determine all of our traits and functions.)   

EXTENSION INTERACTIVE: Interactive: We are going to play a game where colors stand in 

for letters, but this time, each combination of 3 colors will code for a letter in our real alphabet 

and, in this way, ‘spells’ out the traits of a MONSTER!  

https://askabiologist.asu.edu/monster-maker-game/play.html 

 

 

 

 

 EXTENSION ACTIVITIES:  

#1: String colored beads to make a bracelet; mimicking your favorite animals’ DNA. 

https://www.amnh.org/explore/ology/genetics/wear-a-chimp-on-your-wrist2  
 
 
 
 
 
#2 & #3: Compare stretches of DNA sequences of humans, monkeys and other species.  

https://www.pbs.org/wgbh/nova/teachers/activities/2809_genome_04.html#procedure 

https://www.exploratorium.edu/dnafiles/downloads/dna_sequence_comp.pdf  

 

POSTER #8: https://anatomyofevolution.com/biology-101 

 

https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.familytree/build-a-family-tree/
https://askabiologist.asu.edu/monster-maker-game/play.html
https://www.amnh.org/explore/ology/genetics/wear-a-chimp-on-your-wrist2
https://www.pbs.org/wgbh/nova/teachers/activities/2809_genome_04.html#procedure
https://www.exploratorium.edu/dnafiles/downloads/dna_sequence_comp.pdf
https://anatomyofevolution.com/biology-101


POSTER #9: https://www.tes.com/lessons/dLmH3zTjGer8zw/topic-7-1-dna-structure-and-replication 

 

    

 

 

 

 

 

 

 

 

 

 

 

https://www.tes.com/lessons/dLmH3zTjGer8zw/topic-7-1-dna-structure-and-replication


POSTER #10: https://www.slideserve.com/bernad/dna-structure-and-function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.slideserve.com/bernad/dna-structure-and-function


EXTENSION ACTIVITIES:  

#1: https://www.learner.org/wp-content/uploads/2019/06/rediscoveringbiology-humanevolution-activities.pdf 

 

 

https://www.learner.org/wp-content/uploads/2019/06/rediscoveringbiology-humanevolution-activities.pdf


#2: https://www.exploratorium.edu/dnafiles/downloads/dna_sequence_comp.pdf 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.exploratorium.edu/dnafiles/downloads/dna_sequence_comp.pdf


FINAL UNIT ASSESSMENT: 5 pages 

https://www.literacymn.org/sites/default/files/curriculum/unit4.5_traits_and_genes.pdf 

https://www.literacymn.org/sites/default/files/curriculum/unit4.5_traits_and_genes.pdf








 

 

 



Lesson Resources: Reference, Hand-out & Worksheet Resources: 

http://www.mendelweb.org/Mendel.html 

https://moodle.amnh.org/mod/page/view.php?id=55114 

https://moodle.amnh.org/mod/page/view.php?id=55115 

https://www.commackschools.org/Downloads/Genetics%20Workpacket.pdf 

https://learn.genetics.utah.edu/content/basics/inheritance/ 

https://learn.genetics.utah.edu/content/basics/observable/ 

https://www.exploratorium.edu/snacks/ear-sort 

https://www.exploratorium.edu/sites/default/files/pdfs/EarSort_Printout.pdf 

https://www.scientificamerican.com/article/bring-science-home-family-trait-tree/ 

https://www.biologycorner.com/lesson-plans/genetics/ 

https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser 

https://public.ornl.gov/site/gallery/highres/GenomePoster2009.pdf 

http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/handouts/genetics.html 

https://www.scienceinschool.org/sites/default/files/teaserMaterial/issue30_family_genetics_Worksheet2_0.pdf 

https://www.literacymn.org/sites/default/files/curriculum/unit4.5_traits_and_genes.pdf 

http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf 

https://learn.genetics.utah.edu/content/basics/activities/pdfs/InventoryOfTraits.pdf 

http://www.greenomes.org/pdf/NCState_Exploring_Genetics.pdf 

http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html 

https://moodle.amnh.org/mod/page/view.php?id=55122 

https://moodle.amnh.org/mod/page/view.php?id=55123 

https://www.nextgenscience.org/dci-arrangement/3-ls3-heredity-inheritance-and-variation-traits 

 

Poster Resources:  

https://wiki.groenkennisnet.nl/display/TAB/Chapter+5.7+Next+generation%3A+transmission+modelhttps://sci

ence8vmaportfolio.wordpress.com/2016/02/05/science-projects-fourth-quarter/  

https://anatomyofevolution.com/biology-101 

https://www.tes.com/lessons/dLmH3zTjGer8zw/topic-7-1-dna-structure-and-replication 

https://www.slideserve.com/bernad/dna-structure-and-function 

http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html 

 

Video Resources: 

https://learn.genetics.utah.edu/content/basics/inheritance/ 

https://study.com/academy/lesson/heredity-variation-lesson-for-kids.html 

https://www.flocabulary.com/unit/genes-and-heredity/ 

https://www.neok12.com/video/Genetics/zX5e724c6f0042150202670a.htm 

https://www.youtube.com/watch?v=3f_eisNPpnc&vl=en 

https://www.neok12.com/video/Genetics/zX57774078797d7564675a0a.htm 

https://www.youtube.com/watch?v=zwibgNGe4aY 

https://www.youtube.com/watch?v=S9aWBbVypeU  

https://www.yourgenome.org/video/zoom-in-on-your-genome 

https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.journeydna/journey-into-dna/ 

 

http://www.mendelweb.org/Mendel.html
https://moodle.amnh.org/mod/page/view.php?id=55114
https://moodle.amnh.org/mod/page/view.php?id=55115
https://www.commackschools.org/Downloads/Genetics%20Workpacket.pdf
https://learn.genetics.utah.edu/content/basics/inheritance/
https://www.exploratorium.edu/snacks/ear-sort
https://www.exploratorium.edu/sites/default/files/pdfs/EarSort_Printout.pdf
https://www.scientificamerican.com/article/bring-science-home-family-trait-tree/
https://www.biologycorner.com/lesson-plans/genetics/
https://web.ornl.gov/sci/techresources/Human_Genome/posters/chromosome/index.shtml#chooser
https://public.ornl.gov/site/gallery/highres/GenomePoster2009.pdf
http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/handouts/genetics.html
https://www.scienceinschool.org/sites/default/files/teaserMaterial/issue30_family_genetics_Worksheet2_0.pdf
https://www.literacymn.org/sites/default/files/curriculum/unit4.5_traits_and_genes.pdf
http://www2.mbusd.org/staff/pware/labs/HumanTraits.pdf
https://learn.genetics.utah.edu/content/basics/activities/pdfs/InventoryOfTraits.pdf
http://www.greenomes.org/pdf/NCState_Exploring_Genetics.pdf
http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html
https://moodle.amnh.org/mod/page/view.php?id=55122
https://moodle.amnh.org/mod/page/view.php?id=55123
https://www.nextgenscience.org/dci-arrangement/3-ls3-heredity-inheritance-and-variation-traits
https://science8vmaportfolio.wordpress.com/2016/02/05/science-projects-fourth-quarter/
https://science8vmaportfolio.wordpress.com/2016/02/05/science-projects-fourth-quarter/
https://anatomyofevolution.com/biology-101
https://www.tes.com/lessons/dLmH3zTjGer8zw/topic-7-1-dna-structure-and-replication
https://www.slideserve.com/bernad/dna-structure-and-function
http://www.nicerweb.com/bio1151/Locked/media/ch14/segregate.html
https://study.com/academy/lesson/heredity-variation-lesson-for-kids.html
https://www.flocabulary.com/unit/genes-and-heredity/
https://www.neok12.com/video/Genetics/zX5e724c6f0042150202670a.htm
https://www.youtube.com/watch?v=3f_eisNPpnc&vl=en
https://www.neok12.com/video/Genetics/zX57774078797d7564675a0a.htm
https://www.youtube.com/watch?v=zwibgNGe4aY
https://www.youtube.com/watch?v=S9aWBbVypeU
https://www.yourgenome.org/video/zoom-in-on-your-genome
https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.journeydna/journey-into-dna/


Interactive Resources: 

https://www.biologycorner.com/karyotype/index.html 

http://glencoe.mheducation.com/sites/dl/free/0078802849/383934/BL_05.html 

https://www.pbs.org/wgbh/nova/genome/dna_flash.html 

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=449 

https://learn.genetics.utah.edu/content/pigeons/pigeonetics/ 

https://www.ck12.org/assessment/tools/geometry-

tool/plix.html?eId=SCI.BIO.212&questionId=542f04328e0e083f31e2d660&artifactID=1824063&plix_redirect

=1 

https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.journeydna/journey-into-dna/ 

https://www.pbs.org/wgbh/nova/genome/dna_flash.html 

https://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.familytree/build-a-family-tree/ 

https://askabiologist.asu.edu/monster-maker-game/play.html 

Activity Resources: 

https://www.teacherspayteachers.com/Product/FREE-PRINTABLE-Very-Simple-Family-Tree-UPDATED-

3097149 

https://familylocket.com/inherited-traits-family-tree-worksheet/ 
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