
HS Biology 

Unit 4: Inheritance & Variation of Traits 

 

Grade Level: 10 
Unit 4:  Inheritance & Variation of Traits 
Pacing: ~ 20 days 

Big Ideas: 
 
All living organisms grow and 
reproduce 

Essential Unit Questions: 
 
1. How do organisms grow & change?  
2. What are sources of variation in a species? 

Vocabulary: 
 
Interphase 
Mitotic phase 
Cytokinesis 
Binary fission 
Somatic cells 
autosomes 
Chromosome 
Centromere 
Chromatin 
Chromatid 
 
Meiosis 
Genetic variation 
Crossing over 
Gametes  
Law of Independent Assortment 
Fertilization 
Nondisjunction 
 
Sexual reproduction 
Asexual reproduction 
Haploid 
Diploid 
 
Mutation 
Point mutation (missense) - change   
      in one base 

Standards:  
 
LS1.B.1 Develop and use models to 
communicate the role of mitosis, 
cellular division, and differentiation in 
producing and maintaining complex 
organisms. [Clarification Statement: 
Major events of the cell cycle include 
cell growth, DNA replication, 
preparation for division, separation of 
chromosomes, and separation of cell 
contents.] DOK 3  
 
LS3.A.1 Develop and use models to 
clarify relationships about how DNA in 
the form of chromosomes is passed 
from parents to offspring through the 
processes of meiosis and fertilization 
in sexual reproduction DOK3 
 
LS3.B.1 Compare and contrast 
asexual and sexual reproduction with 
regard to genetic information and 
variation in offspring.DOK3 

Learning Targets: 
 
I will:  

● Describe and model what is happening in each 
step of the cell cycle: interphase, mitosis & 
cytokinesis 

● Recognize that cells differentiate through the 
process of mitosis & differentiation is due to 
gene expression.  

● Identify that reproduction in bacteria is asexual 
(binary fission) and the process of mitosis.  

● Describe the functions/purpose of mitosis  
I will:  

● Identify the purpose of meiosis.  
● Identify the number of chromosomes in the 

daughter cells, if given the number of 
chromosomes in the parent cell & vise versa.  

● Explain the role of meiosis in genetic variation.  
○ describe crossing-over 
○ describe Law of Independent Assortment 

● Explain the role of fertilization in genetic 
variation 

● Describe the results of errors that could occur 
during Meiosis 
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LS3.B.2 Develop and use a model to 
describe why structural changes to 
genes (mutations) located on 
chromosomes may affect proteins and 
may result in harmful, beneficial, or 
neutral effects on the structure and 
function of the organism. [Clarification 
Statement: Emphasis is on 
conceptual understanding that 
changes in genetic material may 
result in making different proteins.]  
DOK3 
 
LS3.B.4 Apply concepts of statistics 
and probability to explain the variation 
and distribution of expressed traits in 
a population. [Clarification Statement: 
Emphasis is on the use of 
mathematics (Punnett Squares) to 
describe the probability of traits as it 
relates to genetic and environmental 
factors in the expression of traits. 
DOK3 

 
LS3.B.3 Make and defend a claim 
that inheritable genetic variations may 
result from: (1) new genetic 
combinations through meiosis, (2) 
mutations occurring during replication, 
and/or (3) mutations caused by 
environmental factors. [Clarification 
Statement: Emphasis is on using data 
to support arguments for the way 
variation occurs.] DOK3 

 

○ gene mutation 
○ nondisjunction 

● Describe environmental factors that can affect 
gene expression.  

I will:  
● Compare and contrast Sexual reproduction 

(meiosis) & asexual reproduction (mitosis) in 
terms of:  

○ chromosome number 
○ number of cell divisions 
○ number of cells produced in a complete 

cycle. 
○ cells produced are haploid or diploid 
○ genetic comparison (similar or unique)  
○ types of organisms that employ each 

type of reproduction  
I will:  

● Identify the types of genetic mutations. 
● Use a model to describe the changes in the 

amino acid sequence that occur with each type 
of mutation 

● missense mutation 
● nonsense mutation 
● frameshift mutation 

● insertion  
● deletion  

● provide evidence to show if the mutation could 
be beneficial, neutral or harmful to the 
functioning of the organism  

● Provide reasoning to support the claim that 
mutations in the gametes can result in heritable 
changes in offspring. 

● Explain how mutations in the DNA code can 
affect the outcome of protein synthesis.  

I will:  

Nonsense mutation-point mutation  
       the creates a stop codon 
Frame-shift mutation 
      insertion/deletion 
 
 Phenotype 
Genotype 
 ratio    
Inheritance patterns:  
     dominant/ recessive 
      Incomplete dominance 
      Codominance 
       Multiple alleles 
       Polygenic 
Punnett Square 
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● Compare and contrast phenotype and 
genotype.  

● Interpret and predict patterns of inheritance 
using Punnett Squares to determine genotypic 
& phenotypic ratios. 

● Recognize that some traits are controlled by 
more than one pair of genes & that this pattern 
of inheritance is identified by the wide range of 
phenotypes. 

● Predict offspring ratios based on a variety of 
inheritance patterns; focus on complete 
dominance.  

I will:  
● Provide supporting evidence that the following 

methods cause genetic variation (1) in meiosis, 
(2) replication mutations & (3) from 
environmental factors, 

 

 
 


