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Background Information
Humans vary greatly when it comes to physical appearances. Their variation is due to the diverse traits and how unsystematic assortments on alleles occur during reproduction, (Rahim 215). Over the years there have been clear determinants of variations in humans. To start with alleles, the dominant alleles from both parents are liable for expressing the phenotype of their given offspring; however, recessive alleles would take part in case the dominant alleles are absent. Other cases, the phenotype can be expressed by two alleles merging or from an incomplete dominance.
On the other hand, with traits, the expression does not depend on dominance or being recessive rather they are limited by sex. This means the variation depends on one sex or the other. Traits that are controlled by sex-based genes are termed as of polygenic inheritance, while those traits derived out of gene interactions are categorized as from epistasis inheritance, (Byers n.p).
Models of inheritance do influence the phenotype of the offspring. In our case, the breakdown will focus on how human hereditary occurs, especially the role of probability in the independent assortment of chromosomes, during reproduction.


Research question: How do you determine genotype, phenotype, their ratios and gene frequency by flipping coins in a simulation? 
Hypothesis: If all the models of inheritance are represented, it is possible to use different combinations of genes inherited by offspring and produce tremendous variations in appearance.
Independent variable: Different traits ranging from skin color, ears, eyes, chin, nose, hair, eyebrows, mouth and lips.
Dependent variables: The nature of traits being heterozygous; expected to change in the offspring. 
Control variables: None.
Materials:
•	2 coins (preferably different kinds to keep track of mother/father contribution)
• drawing paper or whiteboards 
•	pens/crayons

Procedure
· The child’s gender was determined by the father.
Heads = X chromosome, so the child is a girl
Tails = Y chromosome, so the child is a boy
· The child was named the child and facial characteristics were determined after each parent flip a coin, in order to come up with the correct genotype.
Heads = child will inherit the first allele in a pair
Tails = child will inherit the second allele in a pair

Using the information in the Reference Sheets, we recorded the child’s phenotype and drew that section of the face where indicated on the Data Sheets. When the Data Sheet was completed, we drew the child’s portrait. Child’s full name was indicated on the portrait. 
Results
Table 1: Data Sheet
Parents: 1) _________________________ 2) __________________________
Child’s Name _______________________
Child’s Sex: Female  
	No. 
	Trait
	Gene from Mother 
	Gene from Father 
	Genotype
	Phenotype 

	1
	Face Shape
	Rr
	RR
	Rr
	Round

	2
	Chin Size
	Vv
	VV
	Vv
	Very Prominent

	3
	Chin Shape
	Rr
	RR
	Rr
	Round

	4
	Cleft Chain
	Aa
	Aa
	Aa
	Present

	5
	Skin Color
	Aa Bb Cc
	Aa Bb Cc
	Aa Bb Cc
	Dark Brown

	6
	Hair Type
	Cc
	Cc
	Cc
	Curly

	7
	Widow’s Pick
	Ww 
	Ww
	Ww
	Present

	8
	Eyebrow Color
	Hh 
	Hh
	Hh
	Medium Dark

	9
	Eyebrow Thickness
	Bb 
	BB
	Bb
	Very Bushy

	10
	Eyebrow Placement
	Nn
	NN
	Nn
	Not Connected

	11
	Eye Color
	AA Bb
	aABB
	AABB/aABb
	Medium Brown/ Dark Brown

	12
	Eye Distance
	Ee 
	Ee 
	Ee
	Average

	13
	Eye Size
	Ee 
	Ee 
	Ee
	Medium

	14
	Eye Shape
	Aa 
	AA
	Aa
	Almond

	15
	Eye Slantedness.
	Hh
	Hh
	Hh
	Horizontal

	16
	Eye Lashes
	Ll
	Ll
	Ll
	Long

	17
	Mouth Size
	Mm
	Mm
	Mm
	Average

	18
	Lips 
	Ll
	Ll
	Ll
	Thin

	19
	Protruding Lips
	Pp
	Pp
	Pp
	Slightly

	20
	Dimples
	Dd
	Dd
	Dd
	Absent

	21
	Nose Size
	Nn
	Nn
	Nn
	Medium

	22
	Nose Shape
	Rr
	Rr
	Rr
	Rounded

	23
	Nostril Shape
	Rr
	Rr
	Rr
	Rounded

	24
	Earlobe Attachment
	ff
	ff
	ff
	Attached

	25
	Darwin’s Ear point
	Pp
	Pp
	Pp
	Present

	26
	Ear Pits
	Ee
	Ee
	Ee
	Present

	27
	Hairy Ears
	Hh
	Hh
	Hh
	Absent

	28
	Freckles on Cheeks
	ff
	ff
	ff
	Absent

	29
	Freckles on Forehead
	ff
	ff
	ff
	Absent



Table 2: Data Analysis, the ratio of dominant to recessive types
Note: Incomplete Dominance are characterized as dominant alleles
	Trait
	Dominant
	Recessive

	2
	4
	0

	7
	3
	1

	9
	4
	0

	10
	4
	0

	14
	4
	0

	15
	3
	1

	16
	3
	1

	18
	3
	1

	20
	3
	1

	22
	3
	1

	23
	3
	1

	25
	3
	1

	26
	3
	1

	28
	0
	4

	29
	0
	4

	Total
	43
	17



Results and Conclusion
	The probability of that both parents will contribute a recessive allele for any given trait is a number of total recessive traits out of the total alleles.
Total Alleles (both dominant and recessive) = 116
Total recessive alleles = 29
Therefore; probability is 29/116.
Complete dominance is when the dominant allele of a gene is expressed fully at the locus point suppressing the recessive allele. The resultant phenotype of dominant alleles. Incomplete dominance, on the other hand, is when both alleles of a gene are expressed partially at the locus, thus the phenotype is an intermediate of the two alleles. For example; Curly hair phenotype of the child is an expression of alleles (incomplete dominance), interacting to form 3 possibilities of offsprings bearing an Incomplete dominance (Cc) and one recessive (cc). In other cases, if both alleles were complete dominant (CC) the hair would still be Curly bearing a similar set as of the parent genes.
The chin traits here trickle down to the specifics based on the previous gene expressions (without alleles), that hinder other gene expressions to occur. This is known as epistasis. If the gene expresses a less prominent chin size, other expressions like cleft and shape are prevented from occurring.
With skin and eye color, the inheritance is polygenic. This means multiple genes or traits may express several different phenotypes, or displayed characteristics (incomplete dominance). However, there is a difference between the skin color and eye color. Eye color is a polygenic phenotypic trait expressed by two dissimilar features; one is the coloration of the eye's iris at the front and the frequency-dependence of the scattering of light by the turbid medium within the stroma of the iris at the back. Human skin color on the hand is expressed by genes of the parents and later influenced by sunlight.  
 Hairy ears can be hypothesized based on the following factors. It is not yet proven the relationship between Y-linked sex and hairy ears, although the trait has been common in males, (Steven, 2009). Therefore, if hairy ear is a sex-limited trait, it is likely to be influenced by one or more autosomal loci.
Conclusion
Having determined the genotype and phenotype of the child, we can conclude that indeed models of inheritance do influence the phenotype of the offspring. Multiple probabilities of viable offspring highlight all possible facial outcomes associated with the parent genes and traits.
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