
Science Power Standards with Learning Targets  
High School Biology   

Standard   Standard Description    Learning Targets / I Can Statements   
9-12.LS1.A.1  Construct a model of how the structure of DNA determines the 

structure of proteins which carry out the essential functions of 
life through systems of specialized cells. [Clarification 
Statement: Genes are the regions of DNA that code for 
proteins. Basic transcription and translation explain the roles of 
DNA and RNA in coding the instructions for making 
polypeptides.] DOK3 

  I will:  
• Describe the structure and the monomers that compose DNA and RNA. 
• Differentiate the functions of DNA & RNA in protein synthesis.  
• Model the process of transcription. 
• Model the process of translation 
• Employ a codon chart wheel to translate and/or transcribe a sequence 

of DNA. 
• Model the concept that mutations are changes in DNA coding and can 

be in the form of deletions, additions or substitutions. 
• Explain that Mutations can be random & spontaneous or caused by 

radiation and/or chemical exposure.  
• Develop a cause-and-effect model in order to explain how mutations 

change the amino acid sequence & protein function. 

9-12.LS1.A.2 Develop and use a model to illustrate the hierarchical 
organization of interacting systems that provide specific 
functions within multicellular organisms. [Clarification 
Statement: Emphasis is on functions at the organism system 
level such as nutrient uptake, water delivery, and organism 
movement in response to stimuli.] DOK3 

  I will:  

• Model the hierarchical organization found in plants and animals 

• Describe the basic functions of the organ systems in plants and animals.  
 

9-12.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, and 
preparation for division, separation of chromosomes, and 
separation of cell contents.] DOK3 

  I will:  

• Describe cancer in terms of the cell cycle and identify the factors that 
cause cancer. 

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

• Organize diagrams of mitotic phases and describe what is occurring 
throughout the process 

• 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.  

• List the functions/purpose of mitosis 
 

 

 



High School Biology   

Standard   Standard Description    Learning Targets / I Can Statements   
9-12.LS2.A.1  Explain how various biotic and abiotic factors affect the carrying 

capacity and biodiversity of an ecosystem using mathematical 
and/or computational representations. [Clarification Statement: 
Examples of biotic factors could include relationships among 
individuals (e.g., feeding relationships, symbioses, competition) 
and disease. Examples of abiotic factors could include climate 
and weather conditions, natural disasters, and availability of 
resources. Genetic diversity includes within a population and 
species within an ecosystem. Examples of mathematical 
comparisons could include graphs, charts, histograms, and 
population changes gathered Interdependent from simulations 
or historical data sets. DOK3 

  I will:  

• Identify the abiotic and biotic factors that could influence an ecosystem.  

• Explain the types of relationships among living organisms in an 
ecosystem. 

• Evaluate how abiotic factors influence (both positively & negatively) the 
biotic factors in an ecosystem.  

• Ascertain how a biotic factor affect other biotic factors (both positively 
& negatively) in an ecosystem  

• Identify the carrying capacity of a population from a graph.  

• Interpret a data set to explain what factors could cause a population's 
carrying capacity and biodiversity to change.  

• differentiate between density-dependent limiting factors and density-
independent limiting factors. 

9-12.LS2.B.1  Construct and revise an explanation based on evidence that the 
processes of photosynthesis, chemosynthesis, and aerobic and 
anaerobic respiration are responsible for the cycling of matter 
and flow of energy through ecosystems and that environmental 
conditions restrict which reactions can occur. [Clarification 
Statement: Examples of environmental conditions can include 
the availability of sunlight or oxygen.] DOK3  

  I will:  

• Identify and explain which processes deposit or remove carbon & 
oxygen to & from the atmosphere, hydrosphere & geosphere (soil). 

• Identify and describe the energy conversions between photosynthesis 
and cellular respiration. 

• Identify and explain the mater conversions between photosynthesis and 
cellular respiration.  

• Provide evidence that photosynthesis and cellular respiration exemplify 
the law of conservation of matter and energy.  

• Explain how chemosynthesis and anaerobic respiration can produce 
energy without light, organic compounds or oxygen. 

9-12.LS2.B2  Communicate the pattern of the cycling of matter and the flow 
of energy among trophic levels in an ecosystem. [Clarification 
Statement: Emphasis is on using a model of stored energy in 
biomass to describe the transfer of energy from one tropic level 
to another. Emphasis is on atoms and molecules as they move 
through an ecosystem.] DOK3 

  I will:  

• Apply a pyramid model to explain how the number of organisms 
change, the amount of biomass & the amount energy changes in a food 
chain.  

• Compare and contrast the pyramid model to the food web model of 
feeding relationships in an ecosystem.  

• Explain how reduction or elimination (or an increase in a population) of 
an organism in a food web could interrupt the flow of matter or energy 
in the ecosystem.  

• Identify and explain which processes deposit or remove carbon & 
oxygen to & from the atmosphere, hydrosphere & geosphere (soil). 

 



High School Biology   

Standard   Standard Description    Learning Targets / I Can Statements   
9-12.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 

  I will:  

• List the purpose of meiosis.  

• Identify the number of chromosomes in the daughter cell, if given the 
number of chromosomes in the parent cell and vice versa in both 
mitosis and meiosis.  

• Compare and contrast meiosis & mitosis including type of 
reproduction, replication and separation of DNA & cellular material, 
changes in chromosome number, number of cell divisions & number of 
cells produced in a complete cycle. 

• Explain the role of meiosis in sexual reproduction & genetic variation.  

• Only mutations in the gametes can result in heritable changes. 

• Exemplify sources of genetic variation in sexually reproducing 
organisms including crossing over, random assortment of 
chromosomes, gene mutation, nondisjunction & fertilization. 

9-12.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 

  I will:  

• 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.  

• Explain how the process of meiosis leads to independent assortment 
and ultimately to greater genetic variation. 

• Exemplify sources of genetic variation in sexually reproducing 
organisms including crossing over, random assortment of 
chromosomes, gene mutation, nondisjunction & fertilization 

• Analyze a simple pedigree diagram  
 

 
 
 
 
 
 



High School Biology   

Standard    Standard Description    Learning Targets / I Can Statements   
9-12.LS4.B.1  Construct an explanation based on evidence that the process 

of evolution primarily results from four factors: (1) the 
potential for a species to increase in number, (2) the heritable 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for limited resources, 
and (4) the proliferation of those organisms that are better 
able to survive and reproduce in the environment. 
[Clarification Statement: Emphasis is on using evidence to 
explain the influence each of the four factors has on number of 
organisms, behaviors, morphology, or physiology in terms of 
ability to compete for limited resources and subsequent 
survival of individuals and adaptation of species. Examples of 
evidence could include mathematical models such as simple 
distribution graphs and proportional reasoning.] DOK3 

  I will:  

• Analyze the classification of organisms according to their evolutionary 
relationships.  

• Develop possible reasoning for why a species could increase their 
number over time.     

• Explain how various disease agents (bacteria, viruses, chemicals) can 
influence natural selection.  

• Summarize and analyze the survival and reproductive success of 
organisms in terms of behavior, structural and reproductive 
adaptations.  

• Provide evidence showing that genetic variation can lead to variation of 
expressed traits within a species.  

• Explain how individuals of a species that have traits that are best suited 
to the environment will have a higher survival/reproductive rate. 

• Explain how individuals of a species that do NOT have traits that are 
best suited to the environment will have a lower survival/reproductive 
rate. 

• Differentiate between natural selection and biological evolution 

 


