
 

 

Biology 
 

Overview: Biology focuses on the Inquiry process which establishes a basis for student’s learning in science. Students will be introduced and expected to use the scientific process of 
questioning, planning and conducting investigations using appropriate tools and techniques to gather data, think critically and logically about relationships between evidence and 
explanations, and communicating results. Students will also use science in personal and social perspectives which emphasize the development of their ability to design a solution to a 
problem, understand relationships between science and technology and the ways people are involved with both. Finally, students will expand their biological understand of life by focusing 
on the characteristics of living things, the diversity of life, and how organisms and populations change over time in terms of biological adaptation and genetics. 

Objectives Units of Study Evaluations Strategies 
Objectives Biology 

 Apply an understanding of cells to the functioning of multi-cellular organisms, explain 
how cells grow, develop, and reproduce and what happens when normal cell function 
goes awry; 

 Explain how epidemiology is used to track infectious disease, study real and simulated 
epidemics and the microbial pathogens responsible, and evaluate modern disease 
prevention and vaccination programs; 

 Describe how proteins, fats & carbohydrates, basic molecular structure, acid/base 
relationships, enzyme activity, and synthesis/decomposition reactions relate to the 
biochemistry of living things; 

 Compare and contrast the complex balance between the reactants and products of 
photosynthesis and cellular respiration and apply it from a cellular to global level; 

 Investigate and explain the genetic basis for the transfer of biological characteristics 
from one generation to the next; 

 Apply an understanding of molecular biology to inheritance through study of meiosis, 
karyotypes, linkage, and the dynamic relationship between DNA and RNAs; 

 Address issues and problems resulting from our increasing self-knowledge and ability to 
manipulate hereditary material with genetic engineering, gene splicing, DNA 
fingerprinting, modern diagnostic techniques, and DNA extraction. 

 Explain the dynamic relationship between human anatomy and physiology and apply 
this knowledge to an understanding of systemic functioning. 

 Investigate population concepts needed to understand the dynamics of groups of 
organisms and variables that influence and change them, using understanding of genetic 
inheritance with modeling, graphing, sampling techniques, and discussion of factors 
which affect populations; 

 Explain the current evidence scientists use to support the theory of evolution, including 
Darwin’s theory of natural selection, changes in allele frequencies in populations over 
successive generations, Hardy-Weinberg principle, the effects of mutations and 
variations within the population in terms of natural selection, effects of mass extinction 
events, fossil record, DNA analysis, artificial selection, morphology, embryology, viral 
evolution, geographic distribution of related species, and relative dating and radioactive 
dating to determine the age of fossils. 
 

Objectives Nature of Science 

 Accurately describe what is meant by the "nature of science"; 

Unit 1: Nature of Science 
 
Unit 2: Disease, 
Microorganisms, Immune 
Systems 
 
Unit 3: Cell Biology, 
Membranes, Mitosis 
 
Unit 4: Biochemistry, 
Cellular Energetics 
 
Unit 5: Meiosis & 
Genetics- Mendel, X-
linkage 
 
Unit 6: Molecular Genetics 
 
Unit 7: Biotechnology 
 
Unit 8: Population 
Ecology & Evidence for 
Everything 
 
Unit 9: Mini-Medical 
School- Anatomy & 
Physiology  

Methods of Evaluation: 
o homework scores 
o laboratory assignments 
o quizzes & exams 
o in-class activities  
o research projects.  
o Comprehensive semester 

exam worth 20% of 
entire semester grade. As 
noted above, the 2nd 
semester exam will be 
comprehensive for the 
entire year. 
 

     *Students in Biology will have be 
assessed on what they have learned 
during  
     Finals Week at the end of 1st and 
2nd Semesters. This means they will be 
responsible for ALL that we’ve learned 
during the year.   
     The 2nd-semester Final Exam 
covers ALL material learned in 1st and 
2nd semester, with an emphasis on 2nd 
semester. * 

 

Strategies 

 PQP Reading Strategy 

 Labs  

 Small Group Work 

 Partner Work 

 Annotating the Text 

 Think-Write-Pair-
Share 

 Turnitin.com 

 Socratic Seminar 

 Class Debates 

 Pro\Con Activities 

 Research Papers 

 Article Reviews 

 Argumentative 
Paragraphs 

 Informative Essays 

 Video analysis 
 

 
 



 

 

 Describe the differences and interactions between basic science, applied science and 
technology, and provide examples of each; 

 Articulate what makes science different from other ways of knowing; 

 Describe how science affects society through the technological innovations that flow 
from it, and through the philosophical issues that its ideas raise; 

 Provide examples of how society affects science and technology; 

 Explain the value of imagination and creativity in doing science; 

 Justify that science ideas, while durable, are not absolutely certain; 

 Properly use scientific language (e.g. "law" and "theory"); 

 Relate each of the above to inquiry-based laboratory experiences throughout the year 
within relevant historical contexts;  

 Create and use models (with emphasis on mathematical modeling) in many different 
contexts to predict and interpret natural phenomena; 

 Question readings and other sources that distort the nature of science; 

 Clearly and accurately communicate science ideas to others. 

Standards 
Strand 1:Concept 1: Observations, Questions, and Hypotheses Formulate predictions, questions, or hypotheses based on observations. Evaluate appropriate resources. PO 1. Evaluate 
scientific information for relevance to a given problem. (See R09-S3C1, R10-S3C1, R11-S3C1, and R12-S3C1) PO 2. Develop questions from observations that transition into testable 
hypotheses. PO 3. Formulate a testable hypothesis. PO 4. Predict the outcome of an investigation based on prior evidence, probability, and/or modeling (not guessing or inferring).  
Concept 2: Scientific Testing (Investigating and Modeling) Design and conduct controlled investigations. PO 1. Demonstrate safe and ethical procedures (e.g., use and care of technology, 
materials, organisms) and behavior in all science inquiry. PO 2. Identify the resources needed to conduct an investigation. PO 3. Design an appropriate protocol (written plan of action) 
for testing a hypothesis: • Identify dependent and independent variables in a controlled investigation. • Determine an appropriate method for data collection (e.g., using balances, 
thermometers, microscopes, spectrophotometer, using qualitative changes). • Determine an appropriate method for recording data (e.g., notes, sketches, photographs, videos, journals 
(logs), charts, computers/calculators). PO 4. Conduct a scientific investigation that is based on a research design. PO 5. Record observations, notes, sketches, questions, and ideas using 
tools such as journals, charts, graphs, and computers. 
Concept 3: Analysis, Conclusions, and Refinements Evaluate experimental design, analyze data to explain results and propose further investigations. Design models. PO 1. Interpret data 
that show a variety of possible relationships between variables, including: • positive relationship • negative relationship • no relationship PO 2. Evaluate whether investigational data 
support or do not support the proposed hypothesis. PO 3. Critique reports of scientific studies (e.g., published papers, student reports). PO 4. Evaluate the design of an investigation to 
identify possible sources of procedural error, including: • sample size • trials • controls • analyses PO 5. Design models (conceptual or physical) of the following to represent "real world" 
scenarios: • carbon cycle • water cycle • phase change • collisions PO 6. Use descriptive statistics to analyze data, including: • mean • frequency • range (See MHS-S2C1-10) PO 7. Propose 
further investigations based on the findings of a conducted investigation. 
Concept 4: Communication Communicate results of investigations. PO 1. For a specific investigation, choose an appropriate method for communicating the results. (See W09-S3C2-01 
and W10-S3C3-01) PO 2. Produce graphs that communicate data. (See MHS-S2C1-02) PO 3. Communicate results clearly and logically. PO 4. Support conclusions with logical scientific 
arguments. 
Concept 5: Nature of Scientific Knowledge Understand how science is a process for generating knowledge. PO 1. Specify the requirements of a valid, scientific explanation (theory), 
including that it be: • logical • subject to peer review • public • respectful of rules of evidence PO 2. Explain the process by which accepted ideas are challenged or extended by scientific 
innovation. PO 3. Distinguish between pure and applied science. PO 4. Describe how scientists continue to investigate and critically analyze aspects of theories. 
Strand 2: Concept 1: The Cell Understand the role of the cell and cellular processes. PO 1. Describe the role of energy in cellular growth, development, and repair. PO 2. Compare the 
form and function of prokaryotic and eukaryotic cells and their cellular components. PO 3. Explain the importance of water to cells. PO 4. Analyze mechanisms of transport of materials 
(e.g., water, ions, macromolecules) into and out of cells: • passive transport • active transport PO 5. Describe the purposes and processes of cellular reproduction.  
Concept 2: Molecular Basis of Heredity Understand the molecular basis of heredity and resulting genetic diversity. PO 1. Analyze the relationships among nucleic acids (DNA, RNA), 
genes, and chromosomes. PO 2. Describe the molecular basis of heredity, in viruses and living things, including DNA replication and protein synthesis. PO 3. Explain how genotypic 
variation occurs and results in phenotypic diversity. PO 4. Describe how meiosis and fertilization maintain genetic variation.  
Concept 3: Interdependence of Organisms Analyze the relationships among various organisms and their environment. PO 1. Identify the relationships among organisms within 



 

 

populations, communities, ecosystems, and biomes. PO 2. Describe how organisms are influenced by a particular combination of biotic (living) and abiotic (nonliving) factors in an 
environment. PO 3. Assess how the size and the rate of growth of a population are determined by birth rate, death rate, immigration, emigration, and carrying capacity of the 
environment.  
Concept 4: Biological Evolution Understand the scientific principles and processes involved in biological evolution. PO 1. Identify the following components of natural selection, which 
can lead to speciation: • potential for a species to increase its numbers • genetic variability and inheritance of offspring due to mutation and recombination of genes • finite supply of 
resources required for life • selection by the environment of those offspring better able to survive and produce offspring PO 2. Explain how genotypic and phenotypic variation can result 
in adaptations that influence an organism’s success in an environment. PO 3. Describe how the continuing operation of natural selection underlies a population’s ability to adapt to 
changes in the environment and leads to biodiversity and the origin of new species. PO 4. Predict how a change in an environmental factor (e.g., rainfall, habitat loss, non-native species) 
can affect the number and diversity of species in an ecosystem. PO 5. Analyze how patterns in the fossil record, nuclear chemistry, geology, molecular biology, and geographical 
distribution give support to the theory of organic evolution through natural selection over billions of years and the resulting present day biodiversity. PO 6. Analyze, using a biological 
classification system (i.e., cladistics, phylogeny, morphology, DNA analysis), the degree of relatedness among various species.  
Concept 5: Matter, Energy, and Organization in Living Systems (Including Human Systems) Understand the organization of living systems, and the role of energy within those systems. 
PO 1. Compare the processes of photosynthesis and cellular respiration in terms of energy flow, reactants, and products. PO 2. Describe the role of organic and inorganic chemicals (e.g., 
carbohydrates, proteins, lipids, nucleic acids, water, ATP) important to living things. PO 3. Diagram the following biogeochemical cycles in an ecosystem: • water • carbon • nitrogen PO 
4. Diagram the energy flow in an ecosystem through a food chain. PO 5. Describe the levels of organization of living things from cells, through tissues, organs, organ systems, organisms, 
populations, and communities to ecosystems. 

 

 


