Honors Biology
GRADE 9

Curriculum

Course Description:
Honors Biology is designed to introduce and subsequently immerse students into the use of life
science principles as powerful conceptual tools to make sense of the complexity, diversity and
interconnectedness of life on earth. The topics included are the biochemistry of cells, cellular
biology, genetics, biotechnology, ecology and human impact issues. The topics are developed
around the five themes of biology: Organization and Development, Matter and Energy
Transformations, Interactions and Interdependence, Heredity and Reproduction, and Evolution
and Diversity. All topic material can be related to these themes. Authentic learning experiences
and lab investigations relating to the current content will introduce the student to the use of
equipment and traditional lab skills which will encourage the application of biological knowledge
to make decisions and solve problems. Students will be encouraged to develop study skills, test
taking techniques, informational and analytical reading and writing abilities, and lab skills as well
as gain information on career opportunities and current research in the various fields of biology.
This course is designed to not only enable students to successfully pass the Biology End of
Course Assessment, but it is an in-depth and rigorous study of biology aligned with Advanced
Placement Biology in order to ensure greater success for those students who take Advanced
Placement Biology as an upper classman.

Course Goals:
Interaction with authentic data: Students may interact with authentic data that are obtained
and represented in a variety of forms. For example, they may study photographs to examine
characteristics of the moon or other heavenly bodies or analyze emission and absorption spectra
in the light from stars. Data may be incorporated in films, DVDs, computer programs, or other
formats.
Core Concepts and Principles of Biology/Life Science:
A. Organization and Development: Living organisms are composed of cellular units
(structures) that carry out functions required for life. Cellular units are composed of molecules,
which also carry out biological functions.
B. Matter and Energy Transformations: Food is required for energy and building cellular
materials. Organisms in an ecosystem have different ways of obtaining food, and some
organisms obtain their food directly from other organisms.
C. Interdependence: All animals and most plants depend on both other organisms and their
environment to meet their basic needs.
D. Heredity and Reproduction: Organisms reproduce, develop, and have predictable life cycles.
Organisms contain genetic information that influences their traits, and they pass this on to their
offspring during reproduction.
E. Evolution and Diversity: Differences between organisms of the same kind provide
advantages for surviving in different environments. These selective differences may lead to
dramatic changes in characteristics of organisms in a population over long periods of time.

Strand A: Organization and
Development

Number of Days: 40 Blocks

Science Domain: Life Science: Life science principles are powerful conceptual tools for making
sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural
systems arises in accordance with rules that govern the physical world, and the order of natural
systems can be modeled and predicted through the use of mathematics.
Summary of Unit:
Biochemistry, including the functional roles of carbohydrates, lipids, proteins, and
nucleic acids.
Organization of Living Systems, including control of structures, transportation of
materials, movement, feedback, reproduction and capture and release of energy
occurring at the organelle, cell, tissue, organ and body system levels.
Cellular Processes, including the breakdown, rearrangement and synthesis of molecules.
Homeostasis, including maintenance of optimal conditions, gene regulation, and enzyme
function in response to a changing external environment.
Mitosis, including DNA replication, segregation, division, and its role in growth, repair
and development.
Gene Regulation, including selective expression of genes and creation of
proteins (enzymes) based on external conditions.
Grade Level: 9
Stage 1: Desired Results (Learning Targets)
Strand: Organization and Development: Living organisms are composed of cellular units
(structures) that carry out functions required for life. Cellular units are composed of
molecules, which also carry out biological functions
Enduring Understandings
Essential Questions
Living systems, from the organismal to
How does structure relate to function in
the cellular level, demonstrate the
living systems from the organismal to the
complementary nature of structure and
cellular level?
function.

Unit Learning Targets
Students will understand…
(content statements)
Cells are made of complex molecules
that consist mostly of a few elements.
Each class of molecules has its own
building blocks and specific functions.
Cellular processes are carried out by
many different types of molecules,
mostly by the group of proteins known
as enzymes.
Cellular function is maintained through
the regulation of cellular processes in
response to internal and external
environmental conditions.
Cells divide through the process of
mitosis, resulting in daughter cells that
have the same genetic composition as
the original cell
Cell differentiation is regulated
through the expression of different
genes during the development of
complex multicellular organisms
There is a relationship between the
organization of cells into tissues and
the organization of tissues into organs.
The structures and functions of organs
determine their relationships within
body systems of an organism.

Unit Learning Targets
Students will be able to do…
Represent and explain the relationship
between the structure and function of
each class of complex molecules using a
variety of models. (5.3.12.A.1)
Demonstrate the properties and functions
of enzymes by designing and carrying
out an experiment. (5.3.12.A.2)
Predict a cell’s response in a given set of
environmental conditions. (5.3.12.A.3)

Distinguish between the processes of
cellular growth (cell division) and
development (differentiation).
(5.3.12.A.4)
Describe modern applications of the
regulation of cell differentiation and
analyze the benefits and risks (e.g. stem
cells, sex determination). (5.3.12.A.5)
Describe how a disease is the result of a
malfunctioning system, organ, and cell,
and relate this to possible treatment
interventions (e.g. diabetes, cystic
fibrosis, lactose intolerance).
(5.3.12.A.6)

st

21 Century Themes

Global Awareness
Experiences the
richness and excitement
of knowing about the
natural world and
understanding how it
functions.

Financial, Economic,
Business, and
Entrepreneurial
Literacy
Applies scientific knowledge
and skills to increase
economic productivity.

Civic Literacy
Engages
intelligently in
public discourse
and debate about
matters of scientific
and technological
concern.

Health Literacy
Disease cause &
prevention
Stem cell uses &
research
Nutritional
literacy

st

21 Century Skills
st

Exploring the Intersection of Science Education and 21 Century Skills (National Academy Press,
2010)

http://www.nap.edu/catalog.php?record_id=12771#orgs
Complex
Communications/
Social Skills

Adaptability
Participate as a member of a
team
Revise predictions and
explanations based on systematic
observations, accurate
measurements, and structured
data/evidence. (5.1.12.A.3)

Consider alternative
theories to interpret and
evaluate evidence-based
arguments. (5.1.12.C. 3)
Practice productive social
interactions with peers,
such as partner talk,
whole-group discussions,
and small-group work.
(5.1.12.D.1)
Engage in multiple forms
of discussion in order to
process, make sense of,
and learn from others’
ideas, observations, and
experiences. (5. 1.12.D.1)
Demonstrate that science
involves using language,
both oral and written, as a
tool for making thinking
public. (5.1.12.D.2)
Represent ideas using
literal representations,
such as graphs, tables,
journals, concept maps,
and diagrams.
(5.1.12.D.2)

Systems Thinking

Self-management/Selfdevelopment
Uses appropriate scientific
processes and principles in
making personal decisions.

Logically design
investigations needed in
order to generate the
evidence required to build
and refine models and
explanations. (5.1.12.B.1)
Design investigations,
collect evidence, analyze
data, and evaluate
evidence to determine
measures of central
tendencies,
causal/correlational
relationships, and
anomalous data.
(5.1.12.B.1)

Non-routine
Problem-solving Skills
Interpret and manipulate
evidence-based models
(5.1.12.A.2)
Develop and use
mathematical, physical,
and computational tools
to build models and to
pose theories. (5.1.12.A.2)

Stage 2: Evidence of Learning
Performance Assessment Task 1:
Your friend and biology lab partner sits down next to you at lunch with only a bottle filled with
a lemonade, cayenne pepper and honey mixture. She is in her fifth week of completing this
liquid-cleansing diet, and she looks pale and very weak. You and your friends have tried to
convince her to stop the diet, but because she is losing weight quickly, she refuses to stop. Use
your knowledge of essential biomolecules to explain to your friend the type of damage she is
doing to her body.
Create a quick five-minute explanation of what is happening to her muscles and other body
systems due to the lack of nutrients to share with her during study hall. (Correlations:
5.1.12.A.1, 5.1.12.D.2 and 5.3.12.A.1)

Performance Assessment Task 2:
You are a biochemist working for a company that wishes to develop an organic laundry
detergent. Conduct independent investigations to determine the optimal conditions (temperature,
pH, enzyme/substrate concentration) for maximum efficiency of enzyme function. When your
investigation is completed, create a consumer label identifying the chemical composition of the
detergent and directions for use. (Correlations: 5.1.12.B.1, 5.1.12.B.2 and 5.3.12.A.2)
Performance Assessment Task 3:
You are the trainer for your high school’s sports teams. During a hot and humid day at summer
training camp, a football player comes into the training room. His symptoms include nausea,
dizziness, severe headache and blurred vision. He reports that he had a breakfast of eggs, toast
and two cups of coffee. He also has consumed several quick-energy drinks during practice. You
know that coffee and energy drinks are loaded with caffeine, which is a strong diuretic. Use
your understanding of cellular regulation to determine the underlying cause of his symptoms and
suggest immediate treatment. (Correlations: 5.1.12.A.1, 5.1.12.B.3 and 5.3.12.A.3)
Performance Assessment Task 4:
After biology class one day, you explain to a friend who isn’t in your biology class that all
humans start out as a single cell. Your friend is doubtful, so you decide to create a time-lapse
video using digital images of a fertilized egg developing into a human being to prove your
point. Narrate the video, explaining the specific changes that occur between each developmental
stage. You can also mention those certain stages where errors can occur in human development.
(Correlations: 5.1.12.A.1, 5.1.12.D.2 and 5.3.12.A.4)
Performance Assessment Task 5:
A local politician has learned that your biology class has been studying cell differentiation and
discussing the possible applications in health and biotechnology. She is particularly interested in
gaining support from young people, so she has requested that you share your thoughts on
embryonic and adult stem cell research. Because stem cell research is a topic embroiled in much
controversy, you have decided to hold a town hall debate to share your diverse thoughts about the
topic as a group. Divide into groups based on your class’ positions (pro vs. con, pro-adult stem
cells vs. con-adult stem cells, pro-embryonic stem cells vs. con-embryonic stem cells, etc.) and
conduct research. Both sides should seek out and use specific data and scientific evidence to
support their claims about how stem cell research has or has not led to improved therapies or
disease prevention efforts. Each group should also consider the moral, ethical, and political
questions related to stem cell research. Engage in the town hall discussion, inviting elected

____
and support groups, diagnostic or genetic testing information, clinical trials for patients, and
other miscellaneous web resources. The profile’s centerpiece is a digital slide show of the
mechanism of action for the disorder, beginning from the DNA error. In this digital presentation,
trace the effects on the human body over time, focusing on the relationships among the DNA,
cell, tissue, organ and systems affected. Post the complete profiles online for others to view.
(Correlations: 5.1.12.D.2 and 5.3.12.A.6)
Other Evidence of Learning
Sample Formative/Summative Assessment: Labs, Alternative Assessments, Quizzes (from
assessment book), etc…
Pineapple Jell-O (www.explorebiology.com)
Chicken Liver (www.biologycorner.com)
Toothpickase Lab (www.biologyjunction.com)
Menu Project
Nutrition Book
Growing Bacteria (www.explorebiology.com)
Microscope: Comparing Cells (www.biologycorner.com)
Egg Lab (www.biologyjunction.com)
Starch & Iodine Diffusion (www.biologycorner.com)
Plant Cell Plasmolysis (www.explorebiology.com)
Cell Division with Bead Chromosomes
Puppy Paws Poster Project
Stem Cell Research (Planaria Lab) (www.nwabr.org)
Cancer Cell Development (www.ncbi.nlm.nih.gov)
Embryonic Cell Development (home.ccr.cancer.gov)
Disease Project
The Spread of Disease – HIV Transmission (www.explorebiology.com)

Summative Assessments: Alternative Assessments, Tests (from
assessment book), Projects, etc… Sample Biology Proficiency
Assessment Items:
1) Lemurs’ bodies are adapted to efficiently store energy for times when food is scarce. This
adaptation may help to explain how lemur ancestors survived the trip across the Mozambique
Channel from mainland Africa to Madagascar. Which of the following types of molecules are
primarily used for long-term energy storage in the lemur?
A. Lipids
B. Monosaccharides
C. Nucleic acids
D. Proteins
2) Which of the following best explains why enzymes are necessary for many cellular reactions?
A. Enzymes supply the oxygen necessary for the reactions.
B. Enzymes change reactants from solid to liquid during the reactions.
C. The reactions take up too much space in the cell if enzymes are missing.
D. The reactions are too slow to meet the needs of the cell if enzymes are missing.

3) If an animal cell is placed in distilled water, it will swell and burst. The bursting of the cell is a
result of which biological process?
A. active transport
B. enzyme activity
C. osmosis
D. respiration
4) Frog experiments have shown that cells that are more differentiated than others
are ____ produce fully developed adults.
A. unable to
B. less likely to
C. more likely to
D. always able to
5) The diagram below provides information about a carrot cell. A carrot cell contains 18
chromosomes. Which of the following diagrams illustrates the correct number of chromosomes
in new cells produced by mitosis?

A.

B.

C.

D.

6) A young patient is diagnosed with the genetic disorder lactose intolerance, which results in
the inability to digest milk products due to a missing enzyme called lactase. What is most likely
the cause of lactose intolerance in this patient?
A. The patient is allergic to milk
B. The patient stopped consuming milk products
C. A disease destroyed the lining of the patient’s small intestine
D. A mutation occurred in the gene that is responsible for producing lactase

Stage 3: Learning Plan
Learning Activities/Labs/Investigations

Timeframe

Enzyme
Options:
Pineapple Jell-O lab ( www.ExploreBiology.com)
Chicken Liver Lab ( www.biologycorner.com)
Toothpickase Lab ( www.biologyjunction.com)

9 Blocks

Chemistry / Biochemistry / Nutrition
Options:
Menu Project (short)
Nutrition Book (long)

9 Blocks

Cell Function & Transport
Options:
Egg Lab ( www.biologyjunction.com)
Plant Cell Plasmolysis ( www.explorebiology.com)
Puppy Paws Poster Activity
Starch & Iodine Diffusion ( www.biologycorner.com)

10 Blocks

Mitosis
Options:
Cell Division with bead chromosomes

4 Blocks

Gene Regulation
Options:
Stem Cell Research (Planaria Lab) ( www.nwabr.org)
Cancer Cell Development ( www.ncbi.nlm.nih.gov)
Embryonic Cell Development ( home.ccr.cancer.gov)
Genetic Disorder / Disease Project
The Spread of Disease – HIV Transmission ( www.explorebiology.com)

8 Blocks

Individual Accommodations
Extra support
Enrichment or early finishers
Various learning styles
Limited English proficiency

LESSON REFLECTION
Reflect on the lesson you have developed and rate the degree to which the lesson Strongly,
Moderately or Weakly meets the criteria below.
Lesson Activities:
Strongly Moderately Weakly
Are challenging and require higher order thinking and
problem solving skills
Allow for student choice
Provide scaffolding for acquiring targeted knowledge/skills
Integrate global perspectives
st

Integrate 21 century skills
Provide opportunities for interdisciplinary connection and
transfer of knowledge and skills
Foster student use of technology as a tool to develop
critical thinking, creativity and innovation skills
Are varied to address different student learning styles
and preferences
Are differentiated based on student needs
Are student-centered with teacher acting as a facilitator and
co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and selfassessment
Provide data to inform and adjust instruction to better meet
the varying needs of learners
Open Ended Teacher Reflection:
1. What changes would I make next time the lesson is taught?

2. What steps do I need to take next in this topic?

Strand B: Matter and Energy
Transformations

Number of Days: 12 blocks

Science Domain: Life Science: Life science principles are powerful conceptual tools for making
sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural
systems arises in accordance with rules that govern the physical world, and the order of natural
systems can be modeled and predicted through the use of mathematics.
Summary of Unit:
Biosynthesis, including water, carbon and nitrogen cycles in biological systems
Energy Flow, including chemical recombination, heat dissipation and limits on usable
energy
Photosynthesis, including reactants, products, the conversion of light to chemical energy,
and factors influencing the rate of reaction
Respiration, including reactants, products, and the release of chemical energy
Grade Level: 9
Stage 1: Desired Results (Learning Targets)
Strand: Matter and Energy Transformations: Food is required for energy and building cellular
materials. Organisms in an ecosystem have different ways of obtaining food, and some organisms
obtain their food directly from other organisms.
Enduring Understandings
All organisms transfer matter and convert
energy from one form to another. Both
matter and energy are necessary to build
and maintain structures within the
organism.

Essential Questions
How is matter transferred and energy
transferred/transformed in living systems?

Unit Learning Targets
Students will understand…
(content statements)
As matter cycles and energy flows through
different levels of organization within living
systems (cells, organs, organisms,
communities), and between living systems
and the physical environment, chemical
elements are recombined into different
products.
Each recombination of matter and energy
results in storage and dissipation of energy
into the environment as heat.

Unit Learning Targets
Students will be able to do…(cumulative
progress indicators)

Continual input of energy from sunlight

Cite evidence that the transfer and
transformation of matter and energy links
organisms to one another and to their physical
setting. (5.3.12.B.1)

Use mathematical formulas to justify the
concept of an efficient diet. (5.3.12.B.2)
Predict what would happen to an ecosystem

keeps matter and energy flowing through
ecosystems.
Plants have the capability to take energy
from light to form sugar molecules
containing carbon, hydrogen, and oxygen.

if an energy source was removed.
(5.3.12.B.3)
Explain how environmental factors (such as
temperature, light intensity, and the amount
of water available) can affect photosynthesis
as an energy storing process. (5.3.12.B.4)
Investigate and describe the complementary
relationship (cycling of matter and flow of
energy) between photosynthesis and cellular
respiration. (5.3.12.B.5)
Explain how the process of cellular
respiration is similar to the burning of fossil
fuels. (5.3.12.B.6)

In both plant and animal cells, sugar is a
source of energy and can be used to make
other carbon-containing (organic)
molecules.
All organisms must break the high-energy
chemical bonds in food molecules during
cellular respiration to obtain the energy
needed for life processes.
st

21 Century Themes

Global Awareness
Experiences the
richness and
excitement of
knowing about the
natural world and
understanding
how it functions.

Financial, Economic,
Business, and
Entrepreneurial

Civic Literacy

Literacy
Applies scientific
knowledge and skills
to increase economic
productivity.

Engages
intelligently in
public discourse
and debate about
matters of
scientific and
technological

Health Literacy
Disease cause
& prevention
Stem cell uses
& research
Nutritional
literacy

concern.

st

21 Century Skills
st

Exploring the Intersection of Science Education and 21 Century Skills (National Academy Press,

http://www.nap.edu/catalog.php?record_id=12771#orgs
Complex
Communications/
Social Skills
Non-routine
Consider alternative
Adaptability
Problem-solving Skills
theories to interpret and
2010)

Participate as a member of a
team
Revise predictions and
explanations based on systematic
observations, accurate
measurements, and structured
data/evidence. (5.1.12.A.3)

evaluate evidence-based
arguments. (5.1.12.C. 3)
Practice productive social
interactions with peers,
such as partner talk,
whole-group discussions,
and small-group work.
(5.1.12.D.1)
Engage in multiple forms
of discussion in order to
process, make sense of,

Interpret and manipulate
evidence-based models
(5.1.12.A.2)
Develop and use
mathematical, physical,
and computational tools to
build models and to pose
theories. (5.1.12.A.2)

and learn from others’
ideas, observations, and
experiences. (5. 1.12.D.1)
Demonstrate that science
involves using language,
both oral and written, as a
tool for making thinking
public. (5.1.12.D.2)
Represent ideas using
literal representations,
such as graphs, tables,
journals,
concept
maps, and diagrams.
(5.1.12.D.2)

Systems Thinking

Self-management/Selfdevelopment
Uses appropriate scientific
processes and principles in
making personal decisions.

Logically design
investigations needed in
order to generate the
evidence required to build
and refine models and
explanations. (5.1.12.B.1)
Design investigations,
collect evidence, analyze
data, and evaluate
evidence to determine
measures of central
tendencies,
causal/correlational
relationships, and
anomalous data.
(5.1.12.B.1)

Stage 2: Evidence of Learning
Performance Assessment Task 1:
You are a zookeeper at a nationally recognized zoo. You care for the largest mixed-species
exhibit at the zoo, which features a wide variety of organisms from the Amazonian rainforest.
When cleaning the exhibit, you have noticed that the soil contains far fewer worms and termites
than earlier in the year. Express your concern for the lack of “soil engineers” in terms of the
energy flow and matter cycling in the exhibit. Prepare a memo to the zoo director highlighting
your concerns in order to request emergency funds, explaining why all of the species living in the
exhibit are at risk. To bolster your argument, use evidence and data from appropriate peerreviewed journal articles. (Correlations: 5.1.12.A.2, 5.1.12.B.4 and 5.3.12.B.1)

Performance Assessment Task 2:
You are a conservation biologist interested in studying the impact of tourism on the coral reef
ecosystems. You are concerned primarily with importance of symbioses to energy flow in reefs.
Write a research proposal to the International Union for the Conservation of Nature to request
funds to study a reef of your choice. In the proposal, explain why the reef is essential to its marine
ecosystem from an energy perspective. Evaluate and critically select data and evidence from
published journal studies to support your proposal. (Correlations: 5.1.12.A.3, 5.1.12.B.3 and
5.3.12.B.3)
Performance Assessment Task 3:
You are an agricultural scientist studying the effects of global warming on crop production. While
high temperatures can cause plants like rice, corn and wheat to grow faster, they can reduce plant
fertility and grain production. Using existing models, predict the impact that a global temperature
gain of 2ºC may have on commercially important crops in the United States and worldwide. Some
models suggest that average global temperatures will continue to rise, and peaks will occur during
prime crop-growing seasons. The hardest-hit areas will be the tropics and subtropics, which
encompass about half the world's population and include Africa, much of India, China and South
America. Select a region, and conduct independent experiments using simulated regional climate
conditions to determine possible strategies to increase plant growth at higher temperature levels.
Use statistical analyses to determine if your findings fit one of the existing climate change
models, and if climate change will impact crop yield significantly. (Correlations: 5.1.12.A.2,
5.1.12.C.2 and 5.3.12.B.4)
Performance Assessment Task 4:
You work for an eco-friendly toy company interested in designing and marketing a desktop-sized
self-contained ecosystem. You are asked to include active micro-organisms, red shrimp and green
algae, and filtered sea water. The living organisms within the sealed ecosystem must utilize their
resources without overpopulating or contaminating the environment. Research the system, then
conduct a series of experiments to determine the appropriate ratios and types of plants, animals
and amount of external light for this delicate balance to occur. (Correlations: 5.1.12.B.1,
5.1.12.C.2, 5.1.12.D.3 and 5.3.12.B.5)
Performance Assessment Task 5:
In your biology class yesterday, there was a discussion about climate change. You learned that
human activities are changing the composition of Earth's atmosphere, and that levels of
greenhouse gases like carbon dioxide (CO2) have been increasing since pre-industrial times. Your
teacher stated that the atmospheric buildup of CO2 and other greenhouse gases is largely the result
of human activities such as the burning of fossil fuels. One student in your class disagreed. He
said that the increase in human populations worldwide is causing the higher level of CO2. His
argument is that as people exhale, they release CO2 from cellular respiration; more people, more
CO2. Your class erupted in discussion, and your teacher has asked that you choose a side and
.

research the argument. Working in small groups, create short documentary (3-5 minutes) about
how respiration and fossil fuel burning are similar processes. Use data and evidence from peerreviewed sources to make a claim regarding whether or not one (or both) of these processes can be
the root cause of climate change. (Correlations: 5.1.12.C.1, 5.1.12.D.2 and 5.3.12.B.6)
Performance Assessment Task 6:
You are with a group of field biologists. You have been given the assignment to determine the
tolerance range of autotrophs in Bridgeton, NJ. Bridgeton lies in a Temperate Deciduous Forest
Ecosystem of which the predominant limiting factor is sunlight availability. Your task is to find
the range of tolerance of the forest growth (as measured in transmission, absorption and
reflection of light) for the whole year. Your team purchased Leaf Spectrometers which measure
3
the transmission, absorption and reflection of light/meter . The spectrometer records wavelength
in nanometers (nm).
Over the course of 2010, your team flies over the area in a helicopter and uses the spectrometer to
obtain three measurements/month every month of three separate areas next to the high school.
One of your team members looked up the sunrise/sunset pattern for this area on the Naval
Observatory website. Construct a Range of Tolerance plot for the Bridgeton Temperate
Deciduous forest. You want to find the range of tolerance of the forest growth (as measured in
transmission, absorption and reflection of light) for the whole year. Using the data you have been
given and the plot you have made, discuss the relationship between light and energy availability.
Infer which time of the year the forest energy bioavailability is at the lowest point. (Correlations:
5.3.12.B.3, 5.3.12.B.4).

Other Evidence of Learning
Sample Formative/Summative Assessment: Labs, Alternative Assessments, Quizzes (from
assessment book), etc…
Respiration Cast of Characters ( www.explorebiology.com)
Photosynthesis Cast of Characters ( www.explorebiology.com)
Range of Tolerance – (performance task from above)
Food Energy Transformations from My Pyramid ( www.mypyramid.gov)
Global Warming – Greenhouse Emissions (emissions calculator can be found at
www.epa.gov) (Project ideas and lesson plan can be found at
www.pbs.org/now/classroom/global-warming-lesson-plan.pdf)

Sample Biology Proficiency Assessment Items:
1. The figure below represents the flow of food energy through a system.

In an experiment, chickens were fed grain that contained a chemical marker in its proteins. The
presence of the marker can be detected in organisms. Which of the following is the most
reasonable prediction from this experiment?
A. The marker will only be found in the grain.
B. Both chickens and wolves will have the marker.
C. Wolves will have the marker, but chickens will not.
D. The marker will only be found in the animals' wastes.
2. A marine food web is shown below.

Which of the following diagrams correctly represents an energy pyramid from this web?
A.

C.

B.

D.

3. Which of the following would most likely happen if grasses and shrubs were removed from
a rural New Jersey ecosystem?
A. There would be an increase in consumers in the ecosystem.
B. There would be an increase of photosynthesis in the ecosystem.
C. There would be a decrease in food energy produced by the ecosystem.
D. There would be a decrease of carbon dioxide available to the ecosystem.
4. An experimental setup is shown in the diagram below.

Which hypothesis would most likely be tested using this setup?
A. Green water plants release a gas in the presence of light.
B. Roots of water plants absorb minerals in the absence of light.
C. Green plants need light for cell division.
D. Plants grow best in the absence of light.
5. In one of the steps of the carbon cycle, a person exhales a molecule of carbon dioxide
(CO2) into the atmosphere. Which of the following is most likely to happen next to the
atom of carbon in this molecule?
A. It may be used as part of a sugar in a plant.
B. It may become part of a protein in an animal.
C. It may be consumed as a fossil fuel is burned.
D. It may be decomposed into carbon and oxygen by a bacterium.

6. The illustration below shows part of the carbon cycle.

At position Y, carbon is most likely to be in which of the following forms?
A. protein
B. carbon solid
C. carbohydrate
D. carbon dioxide

Stage 3: Learning Plan
Learning Activities/Labs/Investigations
Cellular Respiration / Photosynthesis

Timeframe
8 Blocks

Options:
Respiration Cast of Characters ( www.explorebiology.com)
Photosynthesis Cast of Characters ( www.explorebiology.com)
Energy Transformation
Options:
Range of Tolerance
Food Energy Transformations ( www.MyPyramid.gov)
Global Warming – Greenhouse Emissions (emissions calculator can be
found at www.epa.gov) (Project ideas and lesson plan can be found at
www.pbs.org/now/classroom/global-warming-lesson- plan.pdf)

4 Blocks

LESSON REFLECTION
Reflect on the lesson you have developed and rate the degree to which the lesson Strongly,
Moderately or Weakly meets the criteria below.
Lesson Activities:
Strongly Moderately Weakly
Are challenging and require higher order thinking and
problem solving skills
Allow for student choice
Provide scaffolding for acquiring targeted knowledge/skills
Integrate global perspectives
st

Integrate 21 century skills
Provide opportunities for interdisciplinary connection and
transfer of knowledge and skills
Foster student use of technology as a tool to develop
critical thinking, creativity and innovation skills
Are varied to address different student learning styles
and preferences
Are differentiated based on student needs
Are student-centered with teacher acting as a facilitator and
co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and selfassessment
Provide data to inform and adjust instruction to better meet
the varying needs of learners
Open Ended Teacher Reflection:
1. What changes would I make next time the lesson is taught?

2. What steps do I need to take next in this topic?

Strand C: Interdependence

Number of Days: 24 blocks

Science Domain: Life Science: Life science principles are powerful conceptual tools for making
sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural
systems arises in accordance with rules that govern the physical world, and the order of natural
systems can be modeled and predicted through the use of mathematics.
Summary of Unit:
Populations and Communities, including abiotic and biotic limits on the distribution and
abundance of organisms and populations, and niche specialization
Ecosystem Stability, including population dynamics, specialized interactions and
relationships among organisms, relationship between diversity and stability, energy
available in an ecosystem, and impact of technology and anthropogenic changes to local
and global environment
Grade Level: 9
Stage 1: Desired Results (Learning Targets)
Strand: Interdependence: All animals and most plants depend on both other organisms and
their environment to meet their basic needs.
Enduring Understandings
Essential Questions
The survival of organisms is affected by
How are organisms dependant on each
interactions with each other and their
other?
environment, and can be altered by human
manipulation.
Unit Learning Targets
Students will understand…
(content statements)
Biological communities in
ecosystems are based on stable
interrelationships and
interdependence of organisms.

Stability in an ecosystem can be
disrupted by natural or human
interactions.

Unit Learning Targets
Students will be able to do…
Analyze the interrelationships and
interdependencies among different
organisms, and explain how these
relationships contribute to the
stability of the ecosystem.
(5.3.12.C.1)
Model how natural and human-made
changes in the environment will affect
individual organisms and the dynamics
of populations. (5.3.12.C.2)

st

21 Century Themes

Global Awareness
Experiences the
richness and
excitement of
knowing about the
natural world and
understanding how it
functions.

Financial, Economic,
Business, and
Entrepreneurial
Literacy

Civic Literacy

Health Literacy

Engages
intelligently in
public discourse
and debate about
matters of
scientific and
technological
concern.

Applies scientific
knowledge and skills to
increase economic
productivity.

Disease cause
& prevention
Stem cell uses &
research
Nutritional
literacy

st

21 Century Skills
st

Exploring the Intersection of Science Education and 21 Century Skills (National Academy Press,
2010)
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Complex
Communications/
Social Skills

Adaptability
Participate as a member of a
team
Revise predictions and
explanations based on systematic
observations, accurate
measurements, and structured
data/evidence. (5.1.12.A.3)

Self-management/Selfdevelopment
Uses appropriate scientific
processes and principles in
making personal decisions.
.

Consider alternative
theories to interpret and
evaluate evidence-based
arguments. (5.1.12.C. 3)
Practice productive social
interactions with peers,
such as partner talk,
whole-group discussions,
and small-group work.
(5.1.12.D.1)
Engage in multiple forms
of discussion in order to
process, make sense of,
and learn from others’
ideas, observations, and
experiences. (5. 1.12.D.1)
Demonstrate that science
involves using language,
both oral and written, as a
tool for making thinking
public. (5.1.12.D.2)
Represent ideas using
literal representations,
such as graphs, tables,
journals, concept maps,
and diagrams.
(5.1.12.D.2)

Systems Thinking
Logically design
investigations needed in
order to generate the
evidence required to build
and refine models and

Non-routine
Problem-solving Skills
Interpret and manipulate
evidence-based models
(5.1.12.A.2)
Develop and use
mathematical, physical,
and computational tools
to build models and to
pose theories. (5.1.12.A.2)

explanations. (5.1.12.B.1)
Design investigations,
collect evidence, analyze
data, and evaluate
evidence to determine
measures of central
tendencies,
causal/correlational
relationships, and
anomalous data.
(5.1.12.B.1)

Stage 2: Evidence of Learning

Performance Assessment Task 1:
You are a conservation biologist for the U.S. Fish and Wildlife Service and you have been assigned to
launch a plan to protect a single species in a threatened habitat in the United States (wetland, forest,
prairie, kelp forest, etc.) with high biodiversity. Conduct research to determine which individual species
provides the most essential ecosystem services to the ecosystem; with their removal, the ecosystem
might collapse. Construct your species survival plan based on your research, and create a presentation to
share your point of view. (Correlations: 5.1.12.A.2, 5.1.12.B.4 and 5.3.12 C.1)
Performance Assessment Task 2:
You are a wetland ecologist who is working to preserve the wetlands of the Mississippi Delta. In
order to understand how to proceed with conservation efforts, you must study the human-induced
changes to the delta from the past 100 years. Create an interactive digital timeline that illustrates
how humans have altered the ecosystem, specifically describing the impact on the physical terrain
and, ultimately, living systems. (Correlations: 5.1.12.B.2, 5.1.12.C.2 and 5.3.12.C.2)

Other Evidence of Learning
Sample Formative/Summative Assessment: Labs, Alternative Assessments, Quizzes (from
assessment book), etc…
SJ Ecosystems Research Project
Ecocolumn Project / Bottle Biology ( www.bottlebiology.org)
Water,
Carbon,
Nitrogen,
&
Phosphorus
Cycle
Poster
(
www.poster.4teachers.org) Candysaurus Competition
Bean/Seed Population Density Lab
Species Survey

Sample Biology Proficiency Assessment Items:
1. A food web is shown below.

Which of the following is most likely to lead to an increase in the number of foxes over time?
A. a decrease in owls
B. an increase in hawks
C. an increase in mountain lions
D. a decrease in raspberry bushes
2. The diagram below shows part of the carbon cycle.

If many trees are removed from a forest, what is the most immediate effect on the carbon
cycle in that forest?
A. increased rates of decomposition
B. decreased use of atmospheric CO2
C. decreased combustion of fossil fuels
D. increased production of organic compounds

Stage 3: Learning Plan
Learning Activities/Labs/Investigations

Timeframe

Ecosystems
Options:
SJ Ecosystems Research Project
Ecocolumn Project / Bottle Biology ( www.bottlebiology.org)

4 Blocks

Biosynthesis
Options:
Water, Carbon, Nitrogen, & Phosphorus Cycle Poster
( www.poster.4teachers.org)

2 Blocks

Populations and Communities
Options:
Candysaurus Competition
Bean/Seed Population Density Lab
Species Survey

6 Blocks

Food Webs and Pyramids
Options:
“Bonham” Pyramid
Human Impact
Options:
Human Impact Research Project
“Avatar” Movie Ecological Analysis
Land Use Management – mini lab

2 Blocks

Individual Accommodations
Extra support
Enrichment or early finishers
Various learning styles
Limited English proficiency

10 Blocks

LESSON REFLECTION
Reflect on the lesson you have developed and rate the degree to which the lesson Strongly,
Moderately or Weakly meets the criteria below.
Lesson Activities:
Strongly Moderately Weakly
Are challenging and require higher order thinking and
problem solving skills
Allow for student choice
Provide scaffolding for acquiring targeted knowledge/skills
Integrate global perspectives
st

Integrate 21 century skills
Provide opportunities for interdisciplinary connection and
transfer of knowledge and skills
Foster student use of technology as a tool to develop
critical thinking, creativity and innovation skills
Are varied to address different student learning styles
and preferences
Are differentiated based on student needs
Are student-centered with teacher acting as a facilitator and
co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and selfassessment
Provide data to inform and adjust instruction to better meet
the varying needs of learners
Open Ended Teacher Reflection:
1. What changes would I make next time the lesson is taught?

2. What steps do I need to take next in this topic?

Strand D: Heredity and Reproduction Number of Days: 34 blocks
Science Domain: Life Science: Life science principles are powerful conceptual tools for making
sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural
systems arises in accordance with rules that govern the physical world, and the order of natural
systems can be modeled and predicted through the use of mathematics.
Summary of Unit:
1. Genomes, including DNA, the sequence of nitrogen bases determining proteins, protein
formation, and proteins determining traits
2. Gene Alterations, including mutations and chromosomal abnormalities, and genetic
engineering
3. Sexual Reproduction, including mechanisms for the transmission and expression of traits
Grade Level: 9
Stage 1: Desired Results (Learning Targets)
Strand D: Heredity and Reproduction: Organisms reproduce, develop, and have predictable
life cycles. Organisms contain genetic information that influences their traits, and they pass this
on to their offspring during reproduction.
Enduring Understandings
There are predictable patterns of
inheritance, and the variation that exists
within a species is related to its mode of
reproduction (sexual or asexual)

Essential Questions
How is genetic information passed
through generations?

Unit Learning Targets
Students will understand…
(content statements)
Genes are segments of DNA molecules
located in the chromosome of each cell.
DNA molecules contain information that
determines a sequence of amino acids,
which result in specific proteins.
Inserting, deleting, or substituting DNA
segments can alter the genetic code.
An altered gene may be passed on to
every cell that develops from it. The
resulting features may help, harm, or
have little or no effect on the offspring’s
success in its environment.
Sorting and recombination of genes in
sexual reproduction result in a great
variety of possible gene combinations in

Unit Learning Targets
Students will be able to do…(cumulative
progress indicators)
Explain the value and potential
applications of genome projects.
(5.3.12.D.1)
Predict the potential impact on an
organism (no impact, significant impact)
given a change in a specific DNA code,
and provide specific real world examples
of conditions caused by mutations.
(5.3.12.D.2)
Demonstrate through modeling how the
sorting and recombination of genes during
sexual reproduction has an effect on

the offspring of any two parents.

variation in offspring (meiosis,
fertilization). (5.3.12.D.3)
st

21 Century Themes

Global Awareness
Experiences the
richness and
excitement of
knowing about the
natural world and
understanding
how it functions.

Financial, Economic,
Business, and
Entrepreneurial
Literacy
Applies scientific
knowledge and skills
to increase economic
productivity.

Civic Literacy

Health Literacy
Disease
cause &
prevention
Stem cell
uses &
research
Nutritional
literacy

Engages
intelligently in
public discourse
and debate about
matters of
scientific and
technological
concern.

st

21 Century Skills
st
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Complex
Communications/
Social Skills

Adaptability
Participate as a member of a
team
Revise predictions and
explanations based on systematic
observations, accurate
measurements, and structured
data/evidence. (5.1.12.A.3)

Consider alternative
theories to interpret and
evaluate evidence-based
arguments. (5.1.12.C. 3)
Practice productive social
interactions with peers,
such as partner talk,
whole-group discussions,
and small-group work.
(5.1.12.D.1)
Engage in multiple forms
of discussion in order to
process, make sense of,
and learn from others’
ideas, observations, and
experiences. (5. 1.12.D.1)
Demonstrate that science
involves using language,
both oral and written, as a
tool for making thinking
public. (5.1.12.D.2)
Represent ideas using
literal representations,
such as graphs, tables,
journals, concept maps,
and diagrams.

Non-routine
Problem-solving Skills
Interpret and manipulate
evidence-based models
(5.1.12.A.2)
Develop and use
mathematical, physical,
and computational tools
to build models and to
pose theories. (5.1.12.A.2)

(5.1.12.D.2)

Systems Thinking

Self-management/Selfdevelopment
Uses appropriate scientific
processes and principles in
making personal decisions.

Logically design
investigations needed in
order to generate the
evidence required to build
and refine models and
explanations. (5.1.12.B.1)
Design investigations,
collect evidence, analyze
data, and evaluate
evidence to determine
measures of central
tendencies,
causal/correlational
relationships, and
anomalous data.
(5.1.12.B.1)

Stage 2: Evidence of Learning
Performance Assessment Task 1:
You are a genetic counselor working in the obstetrics department of a local hospital. A number of
couples have recently requested pre-implantation genetic diagnosis to select the gender of their first
born child. Write a position statement for the hospital’s website outlining the department’s policies
regarding this technology; explain when and why gender selection might later have an effect on the
health of the child. Select those heredity conditions that are linked (either directly or indirectly) to the
sex of an individual. Determine the frequency of genetic conditions using the Autosomal Disease
Calculator. Predict, using the calculator, how sex selection might change the prevalence of these
diseases in the population, if at all. (Correlations: 5.1.12.A.1 , 5.3.12.C.2 and 5.3.12.D.1)
Performance Assessment Task 2:
You have been commissioned to work with the Joint United Nation Programme on HIV/AIDS. You
know that while HIV does not mutate into other forms of the virus, it mutates to escape detection by the
immune system, making it difficult to develop vaccines. Study the replication cycle for HIV and
compare the average rates of mutation throughout this time. Graph your findings and determine which
cycle stage would be the best to target for drug design. You decide to initiate a global digital public
health campaign explaining why an HIV vaccine is so difficult to create, explaining specifically how the
virus mutates at such a rapid rate. Create a universally accessible brochure (using pictures and symbols)
that explains why HIV is able to mutate so quickly, and why re-infection and super-infection can be so
dangerous to someone already living with HIV. (5.1.12.B.3, 5.1.12.D.2 and 5.3.12.D.2)
Performance Assessment Task 3:
You have been commissioned to work with the Joint United Nation Program on HIV/AIDS. You know
that while HIV does not mutate into other forms of the virus, it mutates to escape detection by the
immune system, making it difficult to develop vaccines. Study the replication cycle for HIV and
compare the average rates of mutation throughout this time. Graph your findings and determine which
cycle stage would be the best to target for drug design. You decide to initiate a global digital public

health campaign explaining why an HIV vaccine is so difficult to create, explaining specifically how the
virus mutates at such a rapid rate. Create a universally accessible brochure (using pictures and symbols)
that explains why HIV is able to mutate so quickly, and why re-infection and super-infection can be so
dangerous to someone already living with HIV. (5.1.12.B.3, 5.1.12.D.2 and 5.3.12.D.2)

Other Evidence of Learning
Sample Formative/Summative Assessment: Labs, Alternative Assessments, Quizzes (from
assessment book), etc…
DNA – The Double Helix Activity (www.explorebiology.com)
DNA Coloring - Transcription & Translation (www.biologycorner.com)
Protein Synthesis Lab (www.explorebiology.com)
Chromosome Mutation Activity
(www.lessonplansinc.com/lessonplans/chromosome_mutation_activity.pdf)
Cloning Paper Plasmid ( www.explorebiology.com)
Human Genome Project Research Poster Activity( www.discoveryeducation.com/teachers/freelesson-plans/the-human-genome-project.cfm)
Modeling Meiosis
Paper Pet Genetics (biologycorner.com)
Polygenic & Multiple Trait Gene Influence Article Activity
Student Height & Skin Color Graphing Activity
Pharmacogenetics – Using Genetics to Treat Disease (sciencecase.lib.buffalo.edu)
Sample Biology Proficiency Assessment Items:
1.) Fireflies produce light inside their bodies. The enzyme luciferase is involved in the reaction that
produces the light. Scientists have isolated the luciferase gene. A scientist inserts the luciferase
gene into the DNA of cells from another organism. If these cells produce light, the scientist
knows that which of the following occurred?
A. The luciferase gene mutated inside the cells.
B. The luciferase gene was transcribed and translated.
C. The luciferase gene destroyed the original genes of the cells.
D. The luciferase gene moved from the nucleus to the endoplasmic reticulum.
2.) Which of the following best describes the result of a mutation in an organism's DNA?
A. The mutation may produce a zygote.
B. The mutation may cause phenotypic change.
C. The mutation causes damage when it occurs.
D. The mutation creates entirely new organisms.

3.) The diagram below shows the positions of the genes for flower color and stem length in a pea
plant.

For these two genes, what is the maximum number of different allele combinations that can
be formed normally in gametes produced from this cell?
A. 2
B. 4
C. 6
D. 8

Stage 3: Learning Plan
Learning Activities/Labs/Investigations

Timeframe

DNA Structure & Function / Replication

8 Blocks

Options:
DNA – The Double Helix Activity ( www.biologycorner.com)
DNA Coloring – Transcription & Translation ( www.biologycorner.com) Protein
Synthesis Lab ( www.exploreiology.com)
Mutations, Insertions, Deletions

2 Blocks

Options:
Chromosome Mutation Activity (
www.lessonplansinc.com/lessonplans/chromosome_mutation_activity. pdf)
Genome Project and Genetically Modified Organisms

4 Blocks

Options:
Cloning Paper Plasmid ( www.explorebiology.com)
Human Genome Project Research Poster Activity
( www.discoveryeducation.com/teachers/free-lesson-plans/the-human- genomeproject.cfm)
Meiosis / Recombination
Options: Modeling Meiosis

4 Blocks

Mendelian Genetics

16 Blocks

Options:
Paper Pet Genetics ( www.explorebiology.com)
Polygenic & Multiple Trait Gene Influence Article Activity
Student Height & Skin Color Graphing Activity
Pharmacogenetics – Using Genetics to Treat Disease
(sciencecase.lib.buffalo.edu)

LESSON REFLECTION
Reflect on the lesson you have developed and rate the degree to which the lesson Strongly,
Moderately or Weakly meets the criteria below.
Lesson Activities:
Strongly Moderately Weakly
Are challenging and require higher order thinking and
problem solving skills
Allow for student choice
Provide scaffolding for acquiring targeted knowledge/skills
Integrate global perspectives
st

Integrate 21 century skills
Provide opportunities for interdisciplinary connection and
transfer of knowledge and skills
Foster student use of technology as a tool to develop
critical thinking, creativity and innovation skills
Are varied to address different student learning styles
and preferences
Are differentiated based on student needs
Are student-centered with teacher acting as a facilitator
and co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge
and skills and progress in meeting learning goals and
objectives
Provide opportunities for student reflection and
self-assessment
Provide data to inform and adjust instruction to better
meet the varying needs of learners

Open Ended Teacher Reflection:
1. What changes would I make next time the lesson is taught?

2. What steps do I need to take next in this topic?

Strand E: Evolution and Diversity

Number of Days: 12
blocks

Science Domain: Life Science: Life science principles are powerful conceptual tools for
making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in
natural systems arises in accordance with rules that govern the physical world, and the order of
natural systems can be modeled and predicted through the use of mathematics.
Summary of Unit:
Adaptations and Character Traits, including emergence of novel traits (new
combinations of existing genes or mutations), effects of environmental pressures,
variable survival and reproductive success conferred by certain traits, and gene
frequencies in populations
Scientific Evidence of Evolution, including geology (fossils, radiometric dating),
comparative anatomy (homologous structures, anatomical similarities), and
biochemistry (DNA base or amino acid sequences)
Diversity of Extant Organisms, including those evolutionary processes supported by
scientific evidence such as reproductive isolation, adaptive radiation, divergent
evolution, and convergent evolution and co-evolution
Mechanisms for Biological Evolution, including species’ reproductive potential,
genetic variability, finite resources, and natural selection
Grade Level: 9
Stage 1: Desired Results (Learning Targets)
Strand: Evolution and Diversity: Sometimes, differences between organisms of the same
kind provide advantages for surviving and reproducing in different environments. These
selective differences may lead to dramatic changes in characteristics of organisms in a
population over extremely long periods of time.
Enduring Understandings
The diversity and changing of life forms
over many generations is the result of
natural selection, in which organisms with
advantageous traits survive, reproduce, and
pass those traits to offspring.

Essential Questions
How does natural selection encourage inner
and intra- specific diversity over time?

Unit Learning Targets
Students will understand…
(content statements)
New traits may result from new

Unit Learning Targets
Students will be able to do…(cumulative
progress indicators)
Account for the appearance of a novel trait

combinations of existing genes or from
mutations of genes in reproductive cells
within a population.
Molecular evidence (e.g. DNA, protein
structures, etc.) substantiates the
anatomical evidence for evolution and

that arose in a given population.
(5.3.12.E.1)
Estimate how closely related species are,
based on scientific evidence (e.g.,
anatomical similarities, similarities of DNA

provides additional detail about the
sequence in which various lines of descent
branched.
The principles of evolution (including
natural selection and common descent)
provide a scientific explanation for the
history of life on Earth as evidenced in the
fossil record and in the similarities that
exist within the diversity of existing
organisms.
Evolution occurs as a result of a
combination of the following factors:
Ability of a species to reproduce
Genetic variability of offspring due to
mutation and recombination of genes
Finite supply of the resources required
for life
Natural selection, due to environmental
pressure, of those organisms better able
to survive and leave offspring.

base and/or amino acid sequence).
(5.3.12.E.2)
Provide a scientific explanation for the
history of life on Earth using scientific
evidence (e.g., fossil record, DNA, protein
structures, etc.). (5.3.12.E.3)

Account for the evolution of a species by
citing specific evidence of biological
mechanisms. (5.3.12.E.4)

st

21 Century Themes
Global Awareness
Experiences the
richness and
excitement of
knowing about
the natural world
and
understanding
how it functions.

Financial,
Economic, Business,
and Entrepreneurial

Civic Literacy
Engages
intelligently in
public discourse
and debate about
matters of
scientific and
technological

Literacy
Applies scientific
knowledge and
skills to increase
economic
productivity.

concern.

st

21 Century

Health Literacy
Disease cause
& prevention
Stem cell uses
& research
Nutritional
literacy

Skills
st
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Adaptability
Complex
Non-routine
Communications/
Problem-solving Skills
Participate as a member of a
Social Skills
team
Interpret and manipulate
Revise predictions and
explanations based on systematic
observations, accurate

Consider alternative
theories to interpret and
evaluate evidence-based

evidence-based models
(5.1.12.A.2)
Develop and use

measurements, and structured
data/evidence. (5.1.12.A.3)

arguments. (5.1.12.C. 3)
Practice productive social
interactions with peers,
such as partner talk,
whole-group discussions,
and small-group work.
(5.1.12.D.1)
Engage in multiple
forms of discussion in
order to process, make
sense of, and learn from
others’ ideas,
observations, and
experiences. (5.
1.12.D.1)
Demonstrate that
science involves using
language, both oral and
written, as a tool for
making thinking public.
(5.1.12.D.2)
Represent ideas using
literal
representations, such
as graphs, tables,
journals,
concept
maps, and diagrams.
(5.1.12.D.2)

mathematical, physical,
and computational tools
to build models and to
pose theories. (5.1.12.A.2)

Systems Thinking

Self-management/Selfdevelopment
Uses appropriate scientific
processes and principles in
making personal decisions.

Logically design
investigations needed in
order to generate the
evidence required to build
and refine models and
explanations. (5.1.12.B.1)
Design investigations,
collect evidence, analyze
data, and evaluate
evidence to determine
measures of central
tendencies,
causal/correlational
relationships, and
anomalous data.
(5.1.12.B.1)

Stage 2: Evidence of Learning
Performance Assessment Task 1:
You are an evolutionary biologist studying salamanders, and focus on the ring species Ensatina
eschscholtzii. Two distinct forms of the species, differing dramatically in color, coexist in
southern California and are not successful at interbreeding. These two forms of salamanders are
connected by a series of salamander populations with a gradient of varying color patterns, which
encircle the Central Valley of California. A contractor is planning to purchase and develop the

habitat of the salamander, and you are concerned that this species provides a unique opportunity to
study evolution in situ. Develop a conservation campaign, stressing why these species must be
saved for us to study and better understand the processes and mechanisms of evolution. Write and
deliver a speech to be given to the California Department of Fish and Game’s Environmental
Review and Permitting Program officers. Focus not only on the need to conserve habitat, but
stress the importance of preserving a model study species. (Correlations: 5.1.12.A.1, 5.1.12.D.1
and 5.3.12.E.4)
Performance Assessment Task 2:
You are a primatologist who studies lemurs, and you focus on the nocturnal aye-aye. The aye-aye
has a number of traits that set it apart from other primates and allow it to exploit different niches
than other lemurs. In the mid-1800’s, Richard Owen used the aye-aye as an example of an animal
that natural selection did not act upon. Compare the aye-aye to other lemurs, documenting which
traits they share and do not share with other lemurs. Describe their unique niche and justify the
claim that natural selection did act on the aye-aye, and use scientific evidence to describe how it fits
its niche in Madagascar. Prepare a digital poster for a primatology conference. (Correlations:
5.1.12.A.3, 5.3.12.C.3 and 5.3.12.E.1)
Performance Assessment Task 3:
You are a primatologist who studies lemurs, and you focus on the nocturnal aye-aye. The aye-aye
has a number of traits that set it apart from other primates and allow it to exploit different niches
than other lemurs. In the mid-1800’s, Richard Owen used the aye-aye as an example of an animal
that natural selection did not act upon. Compare the aye-aye to other lemurs, documenting which
traits they share and do not share with other lemurs. Describe their unique niche and justify the
claim that natural selection did act on the aye-aye, and use scientific evidence to describe how it fits
its niche in Madagascar. Prepare a digital poster for a primatology conference. (Correlations:
5.1.12.A.3, 5.3.12.C.3 and 5.3.12.E.1)
Other Evidence of Learning
Sample Formative/Summative Assessment: Labs, Alternative Assessments, Quizzes (from
assessment book), etc…
Peppered Moth Simulation Lab ( www.biologycorner.com)
Blending Butterflies Lab ( http://science-spot.net)

Background

reading

about

Darwin/Darwin’s

Voyage

Map

www.pbs.org) Woolybooger Lab ( www.biologycorner.com)
Sex & the Single Guppy (Natural Selection Simulation) (
www.pbs.org) Beanbag Population Genetics
Caminalcules and Phylogenetic Reconstruction
Natural Selection Game
Evolutionary Relationships ( www.explorebiology.com)
Darwin’s Voyage Map Activity ( www.pbs.org)

(

Sample Biology Proficiency Assessment Items:
1) Thousands of years ago, giraffes with short necks were common within giraffe populations.
Nearly all giraffe populations today have long necks. This difference could be due to:
A. giraffes stretching their necks to keep their heads out of reach of predators
B. giraffes stretching their necks so they could reach food higher in the trees
C. a mutation in genetic material controlling neck size occurring in some skin cells of a giraffe
D. a mutation in genetic material controlling neck size occurring in the reproductive cells
of a giraffe

2) Scientists have concluded that snakes evolved from an ancestor with legs. Which of the
following statements provides the best evidence for this conclusion?
A. Most species of snakes live on land.
B. Snakes move extremely fast to catch their prey.
C. Snakes have a well-developed backbone and muscular system.
D. Some species of snakes have limb buds during their embryonic development.
3) Which of the following best explains how the fossil record provides evidence that evolution
has occurred?
A. It indicates that forms of life existed on Earth at least 3.5 billion years ago.
B. It indicates the exact cause of structural and behavioral adaptations of organisms.
C. It shows how the embryos of many different vertebrate species are very similar.
D. It shows that the form and structure of groups of organisms have changed over time.
4) On island chains like the one shown below, animal populations that spread from the main
island to the other islands can evolve into separate species.

Which of the following best explains what favors speciation in these situations?
A. Predators on the main island can easily migrate to follow the populations to the other islands.
B. Lack of disease on the other islands enables the populations to grow and change without
limit.
C. The physical separation of the islands limits gene flow and interbreeding between the
populations.
D. The climatic conditions of the islands allow the populations to breed all year and produce
several generations.

Stage 3: Learning Plan
Learning Activities/Labs/Investigations
Origin of Species
Options:
Darwin’s Voyage Map Activity (www.pbs.org)
Caminalcules and Phylogenetic Reconstruction

Timeframe
4 Blocks

Natural Selection
Options:
Natural Selection Game
Peppered Moth Lab (www.biologycorner.com)
Blending Butterflies Lab (science-class.net)
Sex and the Single Guppy Demonstration (www.pbs.org)
Woolybooger Lab (www.biologycorner.com)

4 Blocks

Population Genetics
Options:
Genetic Equilibrium & Disruption of Genetic
Equilibrium Beanbag Population Genetics
Evolutionary Relationships (www.explorebiology.com)

4 Blocks

Individual Accommodations
Extra support
Enrichment or early finishers
Various learning styles
Limited English proficiency

LESSON REFLECTION
Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately
or Weakly meets the criteria below.
Lesson Activities:
Strongly Moderately Weakly
Are challenging and require higher order thinking and
problem solving skills
Allow for student choice
Provide scaffolding for acquiring targeted knowledge/skills
Integrate global perspectives
st

Integrate 21 century skills
Provide opportunities for interdisciplinary connection and
transfer of knowledge and skills
Foster student use of technology as a tool to develop
critical thinking, creativity and innovation skills
Are varied to address different student learning styles and
preferences
Are differentiated based on student needs
Are student-centered with teacher acting as a facilitator and colearner during the teaching and learning process
Provide means for students to demonstrate knowledge and
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and selfassessment
Provide data to inform and adjust instruction to better meet the
varying needs of learners
Open Ended Teacher Reflection:
1. What changes would I make next time the lesson is taught?

2. What steps do I need to take next in this topic?

