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Overview of Content of Biology Exam Test-Out S1 & S2 

 
NEXT GENERATION SCIENCE STANDARDS HIGH SCHOOL LIFE SCIENCE (HS-LS): 
https://tinyurl.com/y9qda2pa 
 

 

DESCRIPTION OF THE EXAM: 

The exam will consist of 200-225 multiple choice, true & false, fill in the blank and/or matching questions worth 
one point each.  Questions will reflect understanding of NGSS and based on text, diagrams, graphs, data, charts, 
and experiments. 
 
CRITERIA FOR EARNING CREDIT 
To earn credit and waive the course you must score a 76.5% or C+ on the exam, however Advanced Placement 
courses like AP Biology requires a score of 79.5% or B- on the exam.  A student could potentially pass the test 
out exam with a 76.5% but not fulfill the requirement for science Advanced Placement courses.  
 
COURSE DESCRIPTION: (Curriculum Guide) 
This course is designed for college preparatory students and includes significant laboratory/group work.  In 
addition to an introduction to scientific instruments and methods, the course includes such topics as cellular 
biology, biochemistry, genetics, evolution, ecology, and some physiology of major body systems. 
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COURSE TITLE: Biology 
TEXTBOOK: HMH Science Dimensions Biology 
PUBLISHER & DATE: Houghton Mifflin Harcourt, 2018 
 

 
     ISBN: 978-0-544-86178-7 
      STANDARDS OR OBJECTIVES: NGSS 

KEY COMPONENT(S) TO TESTING OUT:  
   X   Exam 
___ Demonstration performances 
___ Papers 

___Portfolio 
___ Presentation 
___Projects 

https://tinyurl.com/y9qda2pa
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OVERVIEW OF UNITS, TOPICS AND PERFORMANCE EXPECTATIONS 

HMH Units Topics/Concepts Standards/Performance 
Expectations* 

No. of Questions per 
Unit** 

------- 
Claim, Evidence, Reasoning, Scientific 
Method, Independent, Dependent 
Variables  

All Standards 10-15 

Unit 1 Life, Cell Systems, Positive & Negative 
Feedback Loops, Osmoregulation  HS LS1-1, LS1-2, LS1-3 15-20  

Unit 2 Chemistry of Life, Enzymes, Activation 
Energy, Cell membrane and transport 

HS LS1-6 (Referenced: HS 
LS1-1, LS3-1) 20-25 

Unit 3 Photosynthesis, Cell Respiration, Matter 
Cycling & Energy Flow 

HS LS1-5, LS1-7, LS2-3, 
LS2-4, LS2-5 20-25 

          Unit 4   (combined below with Unit 10) 

Unit 5 Cell Cycle, Cell Differentiation, DNA 
Replication 

HS LS1-4 (Referenced: HS 
LS1-1, LS3-1) 20-25 

Unit 6 DNA, RNA, Protein Synthesis, Mutations HS LS1-1, LS3-1 
(Referenced: HS LS1-6) 20-25 

Unit 7 Meiosis, Genes, Heredity, Pedigrees, 
Probability 

HS LS3-1, LS3-2, LS3-3 
(Referenced HS LS1-7) 20-25 

Unit 8 & Unit 9 Evolution, Natural Selection HS LS4-1, LS4-2, LS4-3, 
LS4-4, LS4-5 20-25 

Unit 10 & Unit 4 Ecology, Carrying Capacity, biodiversity, 
population dynamics, Human Impact  

HS LS2-1, LS2- 2, LS2-6, 
LS2-7, LS2-8, LS4-6 20-25 

*Performance Expectation codes can be found on the next page or at the link provided above. 
**Test will not exceed 225 Questions  

STRUCTURE AND FUNCTION 

HS-LS1-1 Construct an explanation based on evidence for how the structure of DNA determines the structure of 
proteins which carry out the essential functions of life through systems of specialized cells. 
HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems that provide 
specific functions within multicellular organisms. 
HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 
homeostasis. 

MATTER AND ENERGY IN ORGANISMS AND ECOSYSTEMS 
HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. 
HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from 
sugar molecules may combine with other elements to form amino acids and/or other large carbon-based 
molecules. 
HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food 
molecules and oxygen molecules are broken and the bonds in new compounds are formed resulting in a net 
transfer of energy. 
HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in 
aerobic and anaerobic conditions. 
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of energy 
among organisms in an ecosystem.  
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HS-LS2-5 Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon 
among the biosphere, atmosphere, hydrosphere, and geosphere.  

INTERDEPENDENT RELATIONSHIPS IN ECOSYSTEMS 
HS-LS2-1 Use mathematical and/or computational representations to support explanations of factors that affect 
carrying capacity of ecosystems at different scales. 
HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence about factors 
affecting biodiversity and populations in ecosystems of different scales. 
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions but changing conditions may result in 
a new ecosystem.  
HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the 
environment and biodiversity. 
HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce. 
HS-LS4-6 Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on 
biodiversity. 

INHERITANCE AND VARIATION OF TRAITS 
HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and 
maintaining complex organisms. 
HS-LS3-1 Ask questions to clarify relationships about the role of DNA and chromosomes in coding the 
instructions for characteristic traits passed from parents to offspring. 
HS-LS3-2 Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) 
new genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations 
caused by environmental factors. 
HS-LS3-3 Apply concepts of statistics and probability to explain the variation and distribution of expressed traits 
in a population. 

NATURAL SELECTION AND EVOLUTION 
HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are supported by 
multiple lines of empirical evidence. 
HS-LS4-2 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. 
HS-LS4-3 Apply concepts of statistics and probability to support explanations that organisms with an 
advantageous heritable trait tend to increase in proportion to organisms lacking this trait. 
HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation of 
populations. 
HS-LS4-5 Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) 
increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the 
extinction of other species. 
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OVERVIEW OF PERFORMANCE EXPECTATIONS (NGSS):  

The performance expectations in the topic Structure and Function help students formulate an answer to 
the question: “How do the structures of organisms enable life’s functions?” High school students are able to 
investigate explanations for the structure and function of cells as the basic units of life, the hierarchical systems 
of organisms, and the role of specialized cells for maintenance and growth. Students demonstrate understanding 
of how systems of cells function together to support the life processes. Students demonstrate their understanding 
through critical reading, using models, and conducting investigations. The crosscutting concepts of structure and 
function, matter and energy, and systems and system models in organisms are called out as organizing concepts.  

The performance expectations in the topic Inheritance and Variation of Traits help students in pursuing 
an answer to the question: “How are the characteristics from one generation related to the previous generation?” 
High school students demonstrate understanding of the relationship of DNA and chromosomes in the processes 
of cellular division that pass traits from one generation to the next. Students can determine why individuals of the 
same species vary in how they look, function, and behave. Students can develop conceptual models for the role 
of DNA in the unity of life on Earth and use statistical models to explain the importance of variation within 
populations for the survival and evolution of species. Ethical issues related to genetic modification of organisms 
and the nature of science can be described. Students can explain the mechanisms of genetic inheritance and 
describe the environmental and genetic causes of gene mutation and the alteration of gene expression. 
Crosscutting concepts of structure and function, patterns, and cause and effect developed in this topic help 
students to generalize understanding of inheritance of traits to other applications in science.  

The performance expectations in the topic Matter and Energy in Organisms and Ecosystems help 
students answer the questions: “How do organisms obtain and use energy they need to live and grow? How do 
matter and energy move through ecosystems?” High school students can construct explanations for the role of 
energy in the cycling of matter in organisms and ecosystems. They can apply mathematical concepts to develop 
evidence to support explanations of the interactions of photosynthesis and cellular respiration and develop 
models to communicate these explanations. They can relate the nature of science to how explanations may 
change in light of new evidence and the implications for our understanding of the tentative nature of science. 
Students understand organisms’ interactions with each other and their physical environment, how organisms 
obtain resources, change the environment, and how these changes affect both organisms and ecosystems. In 
addition, students can utilize the crosscutting concepts of matter and energy and Systems and system models to 
make sense of ecosystem dynamics.  

The performance expectations in the topic Interdependent Relationships in Ecosystems help students 
answer the question, “How do organisms interact with the living and non-living environment to obtain matter and 
energy?” This topic builds on the other topics as high school students demonstrate an ability to investigate the 
role of biodiversity in ecosystems and the role of animal behavior on survival of individuals and species. Students 
have increased understanding of interactions among organisms and how those interactions influence the 
dynamics of ecosystems. Students can generate mathematical comparisons, conduct investigations, use models, 
and apply scientific reasoning to link evidence to explanations about interactions and changes within ecosystems.  

The performance expectations in the topic Natural Selection and Evolution help students answer the 
questions: “How can there be so many similarities among organisms yet so many different plants, animals, and 
microorganisms? How does biodiversity affect humans?” High school students can investigate patterns to find the 
relationship between the environment and natural selection. Students demonstrate understanding of the factors 
causing natural selection and the process of evolution of species over time. They demonstrate understanding of 
how multiple lines of evidence contribute to the strength of scientific theories of natural selection and evolution. 
Students can demonstrate an understanding of the processes that change the distribution of traits in a population 
over time and describe extensive scientific evidence ranging from the fossil record to genetic relationships among 
species that support the theory of biological evolution. Students can use models, apply statistics, analyze data, 
and produce scientific communications about evolution. Understanding of the crosscutting concepts of patterns, 
scale, structure and function, and cause and effect supports the development of a deeper understanding of this 
topic.                                                                                      


