Lesson Plan

	Teacher Candidate: Jaclyn Knezev, Suejeet Mann, Danielle Vandervecht, Kaila D’Aversa

	Subject: Biology
	Grade/Class: SBI3U 

	Date: November 15, 2016
	Time: 11:30
	Duration: 75 minutes

	Lesson Topic: Genetics



	Outcomes & Expectations:

D1.1 analyse, on the basis of research, some of the social and ethical implications of research in genetics and genomics (e.g., genetic screening, gene therapy, in vitro fertilization) [IP, PR, AI, C]
	
D2.3 use the Punnett square method to solve basic genetics problems involving monohybrid crosses, incomplete dominance, codominance, dihybrid crosses, and sex-linked genes [PR, AI, C]

D2.4 investigate, through laboratory inquiry or computer simulation, monohybrid and dihybrid crosses, and use the Punnett square method and probability rules to analyse the
qualitative and quantitative data and determine the parent genotype [PR, AI, C]

D3.3 explain the concepts of genotype, phenotype, dominance, incomplete dominance,
codominance, recessiveness, and sex linkage according to Mendelian laws of inheritance

D3.5 describe some reproductive technologies (e.g., cloning, artificial insemination, in vitro
fertilization, recombinant DNA), and explain how their use can increase the genetic diversity of a species (e.g., farm animals, crops)



	Rationale & Purpose:

The purpose behind the gene drop project is to give students a real-life example of genetics and how genes can be inherited. The introductory lab assignment allows students to reintroduce themselves to terminology that will be important throughout the project. The baby book offers an opportunity for students to be creative and show their artistic abilities. The follow up assignment introduces them to the various social justice issues associated with reproduction and the different technologies that exist that can help them conceive children in the future. Overall the project goal is to ensure they are knowledgeable on genetics and how it can relate to their daily lives. 



	Prior Knowledge:
 This is a summative assignment so their prior knowledge is the entire genetic processes unit with the exception of mitosis and meiosis.  



	Summary of Lesson:

	Time
	Instructional Strategies or Task
	What the teacher will do
	What students will do
	Ready-to-use support materials 

	5 minutes
	Instruction Sheet and hand out student package
	Explain the instructions to the students
	Listen and take notes as needed
	Instruction Sheet, and student package

	10 minutes
	Gene Drop Lab Definitions
	Circulate and help as needed
	Research definitions
	Gene Drop Lab Worksheet, Textbook

	15 minutes
	Using the trait chart fill out the genotypes and phenotypes worksheet
	Circulate and help as needed
	Fill out the worksheet, with one partner filling out the maternal chart and the other filling out the paternal chart
	Trait chart and genotype and phenotype worksheet 

	10 minutes
	Transfer alleles to chromosomes
	Circulate and help as needed
	Transfer alleles to chromosomes
	Genotypes and phenotypes worksheet, and chromosomes cut appropriately using scissors

	10 minutes
	Punnet squares
	Circulate and help as needed
	Fill out the punnet squares to see statistically which traits are more likely to be passed on to child
	Genotypes and phenotypes worksheet, punnet squares worksheet

	10 minutes
	Drop the genes
	Circulate and help as needed
	Drop chromosomes and record allele they are passing to child. 
	Prepared chromosomes and genotypes and phenotypes worksheet

	10 minutes
	Baby book!
	Circulate as needed
	Draw their baby and fill out their baby books
	Phenotypes and genotypes worksheet,  the baby book, coloured pencil

	5 minutes
	Follow up assignment
	Explain the homework assignment – it is individual!
	Listen and take notes as needed
	Instruction sheet



	Key Questions:
 How are traits passed from parents to child?
What is a punnet square and how are they used?
What are the reproductive technologies available to same-sex or infertile couples?




	Application of Knowledge:
This knowledge can be applied to the real world in Grade 11 Biology students in that it allows them an understanding of where their traits come from. It allows them to have a thorough understanding of different reproductive technology options if they are needed in the future. It allows them to have a better understanding and empathy for people they know who are currently struggling to become parents. It is important for students to understand their genetics, and how they inherited their traits



	Materials & Safety Considerations:
Teacher package– Explanation for the teacher to use to explain the project to the class along with relevant assessments
· Instruction Guide (Appendix A)
· Marking Scheme for introduction (Appendix B)
· Marking Scheme for baby book and gene drop lab (Appendix C)
· Rubric for follow up assignment (Appendix D)
Student package – Worksheets to help students complete the project, they include:
· Gene Drop Lab (Appendix E)
· Trait Chart (Appendix F)
· Genotypes and Phenotypes (Appendix G)
· Monohybrid and Dihybrid crosses (Appendix H)
· Chromosomes  blue and pink sheet (Appendix I)
· Baby book template (Appendix J)
· Follow up Assignment (Appendix K)
Crafts for project
· Scissors
· Coloured pencils 
· Paper if they choose to draw baby on separate sheet other than baby book



	Assessment Strategies & Tools:
There are three formal opportunities for assessment. The first can be an individual grade based on the research done as a pre-lab in the definitions section of the “Gene Drop Lab.” The second is a group grade based on the baby book and work done to create the baby image. The third is an individual grade of the “Follow Up Assignment.” 
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Names:	____________________________																																													Date_______________________________	



Gene	Drop	Lab	
	



Objective:	To	make	a	baby	using	parent	genotypes	and	Mendelian	genetics.		
	
Introduction	
	 In	this	experiment	students	will	get	in	pairs,	one	providing	maternal	genes	and	the	other	providing	
paternal	genes.	Based	on	parent	genotypes,	each	pair	will	make	a	baby.	Once	the	baby’s	genotype	is	
determined,	pairs	will	draw	a	picture	of	their	baby	and	create	a	baby	book.	Before	beginning,	please	research	
the	following	questions	below	as	they	are	essential	to	know	for	the	experiment.	
	
Definitions:	can	be	marked	out	of	10	
	



Gene:	a	section	of	DNA	that	is	associated	with	a	particular	inherited	trait	(1	mark)	
	
Allele:	one	of	two	or	more	different	forms	of	a	gene	(1	mark)	
	
Homologous	chromosome:	one	of	a	pair	of	chromosomes	that	share	similar	characteristics	(1	mark)	



Codominance:	a	heterozygous	individual	expresses	both	traits	simultaneously	without	any	blending,	such	as	
roan	cow	which	has	both	red	and	white	hairs	(1	mark)	
	
What	is	the	difference	between	dominant	and	recessive	alleles?	(2	marks)	



• Recessive:	the	allele	or	trait	that	is	only	expressed	when	two	alleles	are	present;	the	expression	of	the	
allele	or	trait	that	is	“hidden”	or	suppressed	if	the	dominant	allele	is	present	



• Dominant:	describes	the	allele	or	trait	that	is	expressed,	regardless	of	the	identity	of	the	other	allele	
for	the	characteristic	



	
What	is	the	difference	between	a	heterozygous	and	a	homozygous	genotype?	(2	marks)	



• Heterozygous:	describes	an	organism	with	two	different	alleles	for	a	particular	trait	
• Homozygous:	describes	an	organism	with	two	of	the	same	alleles	for	a	particular	trait			



	
What	is	the	difference	between	a	genotype	and	a	phenotype?	(2	marks)	



• Genotype:	the	specific	combination	of	alleles	an	organism	has	for	a	trait	
• Phenotype:	the	physical	description	of	an	organism’s	trait	
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Materials:	
	
You	will	need:	



- Student	Package	
- Colouring	Pencils	
- Scissors	
	



Procedure	
1. Using	the	worksheet	titled	“Trait	Chart“,	write	down	your	genotypes	based	on	the	phenotypes	and	



genotypes	provided.	Write	your	genotypes	on	the	“Genotypes	and	Phenotypes”	worksheet	provided.		
2. Cut	out	your	chromosomes	and	label	them	appropriately.	Ensure	they	are	based	on	your	genotype	



with	one	allele	on	the	front	and	the	other	allele	on	the	back.	When	doing	the	dihybrid	crosses,	write	
the	first	“a”	allele	and	the	first	“b”	allele	on	one	side	and	the	second	“a”	allele	and	the	second	“b”	
allele	on	the	opposite	side.	



3. Using	both	parent	genotypes,	fill	out	the	monohybrid	and	dihybrid	crosses.	
4. Now	it	is	time	to	“drop”	your	genes.	
5. Starting	with	the	first	trait,	hold	the	chromosome	about	an	arms-length	above	your	desk	and	drop	the	



genes	simultaneously.	Whichever	allele	is	facing	upwards	is	the	allele	you	will	pass	on	to	your	child.	
You	will	then	write	the	genotype	of	your	child	on	the	“baby	chart”	and	write	the	corresponding	
phenotype.	



6. Repeat	step	5	nine	times,	following	through	with	each	remaining	trait.		
7. Using	the	child’s	phenotypes,	draw	a	picture	of	the	baby.	



	
Discussion	
	
Please	provide	a	“baby	book”.	There	are	no	restrictions	on	creativity;	the	template	is	the	choice	of	the	parents.	
Please	ensure	the	baby	book	includes	the	following:	



- A	picture	of	the	baby	
- The	name	of	the	baby	
- The	date	of	birth	and	time	of	birth	of	the	baby	
- The	horoscope	of	the	baby	
- The	weight	and	length	of	the	baby	
- The	gender	of	the	baby	



	
Ensure	the	punnet	square	worksheet,	and	genotype	and	phenotype	worksheet	are	included	in	the	baby	book.	
	
Conclusion	
	
Write	one	or	two	sentences	on	what	you	have	learned	from	the	lab.	
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Gene	Drop	Lab	
	
Students:	_______________________________________________	
Date:	__________________________________________________	
	
The	students	work	will	be	marked	on	both	completion	and	accuracy	and	rated	on	a	scale	from	1	to	4.	The	scale	
is	as	follows:	
	
1	=	Unsatisfactory		
2	=	Below	Average		
3	=	Average	
4	=	Exceptional	
	
Content	and	Organization	 1	 2	 3	 4	
Monohybrid	and	Dihybrid	crosses	completed	and	accurate	 	 	 	 	
Genotypes	and	phenotypes	worksheet	completed	and	accurate	 	 	 	 	
Baby	book	includes	the	following:		
- Amount	of	effort	put	into	baby	picture	
- Baby	picture	is	accurate	according	to	its	genotypes	
- Required	information	present	(gender,	weight,	etc.)	
- Baby	Book	is	organized	and	creative	
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Grade	level:	_________	
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Grade	level:	_________	
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Follow	Up	Research	Assignment	Rubric	
	
	
	



Student	Name	__________________________	
	



 4 3 2 1 



Clarity of Topic  
Includes a clear title 
which gives specific 
information about 
main topic.  



Includes a title which 
gives information 
about the main topic.  



Includes a title that 
gives some information 
about the main topic.  



Missing a title or 
statement of the main 
topic.  



Details of 
Research  



Includes a very 
descriptive scientific 
perspective of the 
technology 
researched.  



Includes an adequately 
descriptive scientific 
perspective of the 
technology 
researched. 



Descriptive scientific 
perspective of the 
technology researched 
is lacking many critical 
details. 



No scientific 
description present, or 
insufficient amount of 
knowledge on the 
technology.  



Effectiveness of 
Social and Ethical 
Implications  



Social and ethical 
implications deeply 
examined and very 
effectively exhibited. 



Social and ethical 
implications examined 
and effectively 
exhibited. 



Social and ethical 
implications briefly 
examined and 
ineffectively exhibited. 



Missing either social or 
ethical implications. 



Quality  
Content is edited for 
spelling and 
punctuation and has 
no errors.  



Content is edited for 
spelling and 
punctuation and has 
less than 3 errors.  



Content is not edited for 
spelling and 
punctuation and has 
between 3-5 errors.  



Content is not edited 
for spelling and 
punctuation and has 
more than 5 errors. 



	
	
Level:	_________	
	
Comments:	
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Materials:	
	



You	will	need:	



- Student	Package	



- Colouring	Pencils	



- Scissors	



	



Procedure	
1. Using	the	worksheet	titled	“Trait	Chart“,	write	down	your	genotypes	based	on	the	phenotypes	and	



genotypes	provided.	Write	your	genotypes	on	the	“Genotypes	and	Phenotypes”	worksheet	provided.		



2. Cut	out	your	chromosomes	and	label	them	appropriately.	Ensure	they	are	based	on	your	genotype	



with	one	allele	on	the	front	and	the	other	allele	on	the	back.	When	doing	the	dihybrid	crosses,	write	



the	first	“a”	allele	and	the	first	“b”	allele	on	one	side	and	the	second	“a”	allele	and	the	second	“b”	



allele	on	the	opposite	side.	



3. Using	both	parent	genotypes,	fill	out	the	monohybrid	and	dihybrid	crosses.	



4. Now	it	is	time	to	“drop”	your	genes.	



5. Starting	with	the	first	trait,	hold	the	chromosome	about	an	arms-length	above	your	desk	and	drop	the	



genes	simultaneously.	Whichever	allele	is	facing	upwards	is	the	allele	you	will	pass	on	to	your	child.	



You	will	then	write	the	genotype	of	your	child	on	the	“baby	chart”	and	write	the	corresponding	



phenotype.	



6. Repeat	step	5	nine	times,	following	through	with	each	remaining	trait.		



7. Using	the	child’s	phenotypes,	draw	a	picture	of	the	baby.	



	



Discussion	
	



Please	provide	a	“baby	book”.	There	are	no	restrictions	on	creativity;	the	template	is	the	choice	of	the	parents.	



Please	ensure	the	baby	book	includes	the	following:	



- A	picture	of	the	baby	



- The	name	of	the	baby	



- The	date	of	birth	and	time	of	birth	of	the	baby	



- The	horoscope	of	the	baby	



- The	weight	and	length	of	the	baby	



- The	gender	of	the	baby	



	



Ensure	the	punnet	square	worksheet,	and	genotype	and	phenotype	worksheet	are	included	in	the	baby	book.	



	



Conclusion	
	



Write	one	to	two	sentences	on	what	you	have	learned	from	the	lab.	



	



	



	



	



	










	

Materials:	

	

You	will	need:	

-  Student	Package	

-  Colouring	Pencils	

-  Scissors	

	

Procedure	

1. Using	the	worksheet	titled	“Trait	Chart“,	write	down	your	genotypes	based	on	the	phenotypes	and	

genotypes	provided.	Write	your	genotypes	on	the	“Genotypes	and	Phenotypes”	worksheet	provided.		

2. Cut	out	your	chromosomes	and	label	them	appropriately.	Ensure	they	are	based	on	your	genotype	

with	one	allele	on	the	front	and	the	other	allele	on	the	back.	When	doing	the	dihybrid	crosses,	write	

the	first	“a”	allele	and	the	first	“b”	allele	on	one	side	and	the	second	“a”	allele	and	the	second	“b”	

allele	on	the	opposite	side.	

3. Using	both	parent	genotypes,	fill	out	the	monohybrid	and	dihybrid	crosses.	

4. Now	it	is	time	to	“drop”	your	genes.	

5. Starting	with	the	first	trait,	hold	the	chromosome	about	an	arms-length	above	your	desk	and	drop	the	

genes	simultaneously.	Whichever	allele	is	facing	upwards	is	the	allele	you	will	pass	on	to	your	child.	

You	will	then	write	the	genotype	of	your	child	on	the	“baby	chart”	and	write	the	corresponding	

phenotype.	

6. Repeat	step	5	nine	times,	following	through	with	each	remaining	trait.		

7. Using	the	child’s	phenotypes,	draw	a	picture	of	the	baby.	

	

Discussion	

	

Please	provide	a	“baby	book”.	There	are	no	restrictions	on	creativity;	the	template	is	the	choice	of	the	parents.	

Please	ensure	the	baby	book	includes	the	following:	

-  A	picture	of	the	baby	

-  The	name	of	the	baby	

-  The	date	of	birth	and	time	of	birth	of	the	baby	

-  The	horoscope	of	the	baby	

-  The	weight	and	length	of	the	baby	

-  The	gender	of	the	baby	

	

Ensure	the	punnet	square	worksheet,	and	genotype	and	phenotype	worksheet	are	included	in	the	baby	book.	

	

Conclusion	

	

Write	one	to	two	sentences	on	what	you	have	learned	from	the	lab.	
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Trait	Chart	



	



Trait	 Genotype	 Phenotype	
Widow’s	Peak	 WW	 Present	



Ww	 Present	
ww	 Absent	



Hair	Type	 C1C1	 Curly	
C1C2	 Wavy	
C2C2	 Straight	



Dimples	 DD	 Present	
Dd	 Present	
dd	 Absent	



Freckles	 FF	 Freckles	present	
Ff	 Freckles	present	
ff	 Absent	



Skin	tone	 S1S1	 Light	
S1S2	 Medium	
S2S2	 Dark	



Eye	Shape	 EE	 Wide	
Ee	 Wide	
ee	 Round	



Nose	Size	 N1N1	 Small	
N1N2	 Medium	
N2N2	 Large	



Hair	Color	 AABB	 Black	
AABb	 Black	
AAbb	 Red	
AaBB	 Dark	Brown	
AaBb	 Light	Brown	
Aabb	 Dark	Blond	
aaBB	 Blond	
aaBb	 Blond	
aabb	 White	



Eye	Color	 AABB	 Deep	Brown	
AABb	 Deep	Brown	
AAbb	 Brown	
AaBB	 Greenish	Brown	
AaBb	 Light	Brown	
Aabb	 Gray-Blue	
aaBB	 Green	
aaBb	 Light	Blue	
aabb	 Pink	










	

Trait	Chart	

	

Trait	 Genotype	 Phenotype	

Widow’s	Peak	 WW	 Present	

Ww	 Present	

ww	 Absent	

Hair	Type	 C

1

C

1

	 Curly	

C

1

C

2

	 Wavy	

C

2

C

2

	 Straight	

Dimples	 DD	 Present	

Dd

	

Present	

dd

	

Absent	

Freckles	 FF

	

Freckles	present	

Ff

	

Freckles	present	

ff

	

Absent	

Skin	tone	 S

1

S

1	

Light	

S

1

S

2

	 Medium	

S

2

S

2

	 Dark	

Eye	Shape	 EE

	

Wide	

Ee	 Wide	

ee

	

Round	

Nose	Size	 N

1

N

1

	 Small	

N

1

N

2	

Medium	

N

2

N

2	

Large	

Hair	Color	 AABB

	

Black	

AABb

	

Black	

AAbb

	

Red	

AaBB

	

Dark	Brown	

AaBb	 Light	Brown	

Aabb

	

Dark	Blond	

aaBB

	

Blond	

aaBb

	

Blond	

aabb

	

White	

Eye	Color	 AABB

	

Deep	Brown	

AABb

	

Deep	Brown	

AAbb

	

Brown	

AaBB

	

Greenish	Brown	

AaBb	 Light	Brown	

Aabb

	

Gray-Blue	

aaBB	 Green	

aaBb	 Light	Blue	

aabb

	

Pink	
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Genotypes	and	Phenotypes	
	
Please	use	this	worksheet	to	record	genotypes	and	phenotypes	of	both	parents	and	the	child	
	



Maternal	
Trait	 Genotype	 Phenotype	
Sex	 XX	 Female	
Widows	Peak	 	 	
Hair	Type	 	 	
Dimples	 	 	
Freckles	 	 	
Skin	Tone	 	 	
Eye	Shape	 	 	
Nose	Size	 	 	
Hair	Colour	 	 	
Eye	Colour	 	 	



Paternal	
Trait	 Genotype	 Phenotype	
Sex	 XY	 Male	
Widows	Peak	 	 	
Hair	Type	 	 	
Dimples	 	 	
Freckles	 	 	
Skin	Tone	 	 	
Eye	Shape	 	 	
Nose	Size	 	 	
Hair	Colour	 	 	
Eye	Colour	 	 	










Genotypes	and	Phenotypes	

	

Please	use	this	worksheet	to	record	genotypes	and	phenotypes	of	both	parents	and	the	child	

	

Maternal

	

Trait	 Genotype	 Phenotype	

Sex	 XX	 Female	

Widows	Peak	 	 	

Hair	Type	 	 	

Dimples	 	 	

Freckles	 	 	

Skin	Tone	 	 	

Eye	Shape	 	 	

Nose	Size	 	 	

Hair	Colour	 	 	

Eye	Colour	 	 	

Paternal	

Trait	 Genotype	 Phenotype	

Sex	 XY	 Male	

Widows	Peak	 	 	

Hair	Type	 	 	

Dimples	 	 	

Freckles	 	 	

Skin	Tone	 	 	

Eye	Shape	 	 	

Nose	Size	 	 	

Hair	Colour	 	 	

Eye	Colour	 	 	
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Child	
Trait	 Genotype	 Phenotype	
Sex	 	 	
Widows	Peak	 	 	
Hair	Type	 	 	
Dimples	 	 	
Freckles	 	 	
Skin	Tone	 	 	
Eye	Shape	 	 	
Nose	Size	 	 	
Hair	Colour	 	 	
Eye	Colour	 	 	
	










Child	

Trait	 Genotype	 Phenotype	

Sex	 	 	

Widows	Peak	 	 	

Hair	Type	 	 	

Dimples	 	 	

Freckles	 	 	

Skin	Tone	 	 	

Eye	Shape	 	 	

Nose	Size	 	 	

Hair	Colour	 	 	

Eye	Colour	 	 	
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Monohybrid	Crosses	
	



	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	



Dihybrid	Crosses	
	



	 	 	 	



	 	 	 	



	 	 	 	



	 	 	 	



	 	 	 	



	 	 	 	



	 	 	 	



	 	 	 	










Monohybrid	Crosses

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Dihybrid	Crosses
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Sex	 Widows	
Peak	 Hair	Type	



	
Dimples	



	
Freckles	



Skin	Tone	 Eye	
Shape	



	



Nose		
Size	



Hair	
Colour



Eye	
Colour










	 	

Sex	 Widows	

Peak	

Hair	Type	

	

Dimples	

	

Freckles	

Skin	Tone	 Eye	

Shape	

	

Nose		

Size	

Hair	

Colour

Eye	

Colour
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Gender	



	
Date	of	Birth	



	
Time	of	Birth		



	
Horoscope		



	
Weight	



	
Length	



	



Baby	Photo	



Parent	Names:	



Baby	Name:	__________________	
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P

h
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t

o

	

Parent	Names:	

Baby	Name:	__________________	
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Names:	____________________________																			Date_______________________________	



Follow	Up	Assignment	
	
Choose	one	or	more	of	the	following	reproductive	technologies	and	discuss	them	from	a	
scientific,	social,	and	ethical	perspective.	Please	ensure	the	reproductive	technology	you	choose	
is	one	your	couple	could	feasibly	do.	Ensure	you	have	a	minimum	of	one	paragraph	detailing	its	
scientific	implications,	and	one	paragraph	outlining	its	social	and	ethical	implications.	Do	not	
exceed	500	words.		
	
Reproductive	technologies:	



- Artificial	Insemination	
- In	Vitro	fertilization	
- Surrogacy	
- Fertility	medication	
- Adoption		



	
Note:	If	you	choose	to	write	about	adoption,	instead	of	talking	about	the	science	behind	it	
research	the	process	couples	must	take	in	order	to	adopt	a	baby.	Then,	follow	that	paragraph	
with	its	social	and	ethical	implications.		










Names:	____________________________																			Date_______________________________	

Follow	Up	Assignment	

	

Choose	one	or	more	of	the	following	reproductive	technologies	and	discuss	them	from	a	

scientific,	social,	and	ethical	perspective.	Please	ensure	the	reproductive	technology	you	choose	

is	one	your	couple	could	feasibly	do.	Ensure	you	have	a	minimum	of	one	paragraph	detailing	its	

scientific	implications,	and	one	paragraph	outlining	its	social	and	ethical	implications.	Do	not	

exceed	500	words.		

	

Reproductive	technologies:	

-  Artificial	Insemination	

-  In	Vitro	fertilization	

-  Surrogacy	

-  Fertility	medication	

-  Adoption		

	

Note:	If	you	choose	to	write	about	adoption,	instead	of	talking	about	the	science	behind	it	

research	the	process	couples	must	take	in	order	to	adopt	a	baby.	Then,	follow	that	paragraph	

with	its	social	and	ethical	implications.		
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Teacher	Instruction	Guide	
	



	 This	instruction	guide	can	be	used	simultaneously	with	the	lesson	plan	to	ensure	all	
aspects	of	the	project	are	covered	and	accounted	for.	We	have	posted	a	video	further	
explaining	and	demonstrating	the	project	that	can	be	both	used	as	a	resource	for	yourself,	or	
shown	in	the	classroom	as	a	replacement	of	the	explanation.	The	times	that	we	outlined	are	a	
guide	of	how	we	think	the	project	should	go,	times	can	be	adjusted	and	split	into	two	class	
periods	if	needed/wanted.		
	
Lab	explanation	
	
Students	will	get	into	pairs,	it	is	a	good	idea	to	have	a	variety	of	pairs	(same-sex,	opposite-sex).	
They	will	assign	one	member	to	provide	maternal	genes	and	the	other	to	provide	paternal	
genes.	Before	explaining	the	project,	it	is	a	good	idea	to	hand	out	the	student	packages,	each	
pair	gets	one.	The	student	package	should	include:	



o Gene	Drop	Lab	(x2)	
o Trait	Chart	
o Genotypes	and	Phenotypes	
o Monohybrid	and	Dihybrid	Crosses	
o Chromosomes	(x2)	->	Note:	It	is	a	good	idea	to	print	maternal	on	pink	and	paternal	on	



blue,	this	sheet	must	be	printed	as	a	double	sided	document.		
o Baby	book	template	
o Follow	up	Assignment	(x2)	



	
The	project	should	be	followed	accordingly:	



1. Each	member	should	individually	fill	out	the	definitions	section	of	the	Gene	Drop	Lab	
handout.	We	have	provided	both	an	answer	sheet	and	a	marking	scheme.	



2. Students	should	use	the	trait	chart	provided	to	fill	out	the	genotypes	and	phenotypes	
worksheet.	One	student	will	fill	out	the	maternal	chart	with	their	traits,	with	the	other	
student	filling	out	paternal	in	the	same	fashion.	At	this	point,	the	baby	chart	should	
remain	blank.	



3. Using	the	charts	they	just	filled	out,	students	should	write	their	information	onto	
chromosomes	provided.	They	should	begin	by	following	the	dotted	lines	and	cutting	the	
chromosomes.	Then,	they	should	put	their	alleles	on	the	blanks	provided	on	the	
chromosomes	with	one	allele	being	on	the	front	and	the	other	allele	on	the	back.	For	
the	multi-allele	traits	put	one	of	each	letters	on	both	sides.	For	example,	if	their	
genotype	is	AaBb,	put	AB	on	one	side	and	ab	on	the	other.	Explain	to	students	that	this	
goes	against	Mendel’s	Law	of	Inheritance,	but	for	the	purpose	of	this	project	we	will	
drop	genes	in	this	manner.		



4. Before	dropping	the	genes,	they	will	now	fill	out	their	monohybrid	and	dihybrid	cross	
worksheets	using	both	their	maternal	and	paternal	genotypes.	They	do	not	have	to	fill	in	
probability	ratios,	but	it	is	a	good	idea	for	them	to	consider	that	while	dropping	genes.		



5. They	are	now	ready	to	drop	their	genes.	They	should	follow	the	order	of	the	chart	for	
their	baby	on	the	genotypes	and	phenotypes	worksheet.	The	steps	are	as	follows:	










Teacher	Instruction	Guide	

	

	 This	instruction	guide	can	be	used	simultaneously	with	the	lesson	plan	to	ensure	all	

aspects	of	the	project	are	covered	and	accounted	for.	We	have	posted	a	video	further	

explaining	and	demonstrating	the	project	that	can	be	both	used	as	a	resource	for	yourself,	or	

shown	in	the	classroom	as	a	replacement	of	the	explanation.	The	times	that	we	outlined	are	a	

guide	of	how	we	think	the	project	should	go,	times	can	be	adjusted	and	split	into	two	class	

periods	if	needed/wanted.		

	

Lab	explanation	

	

Students	will	get	into	pairs,	it	is	a	good	idea	to	have	a	variety	of	pairs	(same-sex,	opposite-sex).	

They	will	assign	one	member	to	provide	maternal	genes	and	the	other	to	provide	paternal	

genes.	Before	explaining	the	project,	it	is	a	good	idea	to	hand	out	the	student	packages,	each	

pair	gets	one.	The	student	package	should	include:	

o

  Gene	Drop	Lab	(x2)	

o

  Trait	Chart	

o

  Genotypes	and	Phenotypes	

o

  Monohybrid	and	Dihybrid	Crosses	

o

  Chromosomes	(x2)	->	Note:	It	is	a	good	idea	to	print	maternal	on	pink	and	paternal	on	

blue,	this	sheet	must	be	printed	as	a	double	sided	document.		

o

  Baby	book	template	

o

  Follow	up	Assignment	(x2)	

	

The	project	should	be	followed	accordingly:	

1. Each	member	should	individually	fill	out	the	definitions	section	of	the	Gene	Drop	Lab	

handout.	We	have	provided	both	an	answer	sheet	and	a	marking	scheme.	

2. Students	should	use	the	trait	chart	provided	to	fill	out	the	genotypes	and	phenotypes	

worksheet.	One	student	will	fill	out	the	maternal	chart	with	their	traits,	with	the	other	

student	filling	out	paternal	in	the	same	fashion.	At	this	point,	the	baby	chart	should	

remain	blank.	

3. Using	the	charts	they	just	filled	out,	students	should	write	their	information	onto	

chromosomes	provided.	They	should	begin	by	following	the	dotted	lines	and	cutting	the	

chromosomes.	Then,	they	should	put	their	alleles	on	the	blanks	provided	on	the	

chromosomes	with	one	allele	being	on	the	front	and	the	other	allele	on	the	back.	For	

the	multi-allele	traits	put	one	of	each	letters	on	both	sides.	For	example,	if	their	

genotype	is	AaBb,	put	AB	on	one	side	and	ab	on	the	other.	Explain	to	students	that	this	

goes	against	Mendel’s	Law	of	Inheritance,	but	for	the	purpose	of	this	project	we	will	

drop	genes	in	this	manner.		

4. Before	dropping	the	genes,	they	will	now	fill	out	their	monohybrid	and	dihybrid	cross	

worksheets	using	both	their	maternal	and	paternal	genotypes.	They	do	not	have	to	fill	in	

probability	ratios,	but	it	is	a	good	idea	for	them	to	consider	that	while	dropping	genes.		

5. They	are	now	ready	to	drop	their	genes.	They	should	follow	the	order	of	the	chart	for	

their	baby	on	the	genotypes	and	phenotypes	worksheet.	The	steps	are	as	follows:	


image2.png
. Both partners will grab a trait, th trait must be the same. (ex. They wil

both grab widows peak)

Both parters willsimultaneously drop said chromosome onto thei desk

Whichever allle i facing up on both chromosomes s passed onto the.

child ex. If the maternal gene has a “W" facing up, and the paternal has

a"w” facing up, the chid's genotype s "Ww"

iv.. One partner will record the genotype onto the baby chart, then they wi
ook at the trait chart to see what the baby's phenotype . They willalso
ecord that onto the char.

V.. Students will repeat steps .- . for all raits.

6. Once they have solved al o the baby's phenotypes,they can draw a picture of their
baby i the allotted space on the baby book template provided. They willlso fil i the.
information needed in the baby book. The baby book requests: gender, date ofbith,
time of birth, horoscope, weight, ength, baby's name, and the parent names.

7. We have provided 2 marking scheme outining how the project could be marked 25 2

roup grade.

Follow Up Assignment

For the folow up assignment, students must research a reproductive technology that
they could apply to the couple they were a partof in the gene drop Iab. For example, two
females could explore artificia insemination or two males could explore surrogacy. ff the
couple was an opposite-sex, they could assume one was Infertile and examine the options they
would be able o take. Each student has a follow p assignment outline expaining the paper
requirements, and we have provided a rubric to mark these assignments individually.




