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HS.E1U3.14

Engage in argument from evidence about the availability of natural
resources, occurrence of natural hazards, changes in climate, and
human activity and how they influence each other

x

E
E

HS.L1U1.20
HS.L1U1.22

Ask questions
and/or make
based
on observations
and
Construct
an explanation
forpredictions
how cellular
division
(mitosis) is the
evidencebytowhich
demonstrate
how
cellular
organization,
structure, and
process
organisms
grow
and maintain
complex,
function allow organisms
interconnected
systems. to maintain homeostasis.

E

HS.L3U1.24

Construct an explanation of how the process of sexual
reproduction contributes to genetic variation.

E

HS. L3U1.25

Obtain, evaluate and communicat information about the causes
and implications of DNA mutations

E

HS.L1U3.23

Obtain, evaluate, and communicate the ethical, social, economic
and/or political implications of the detection and treatment of
abnormal cell function.

E

HS.L2U1.19

Develop and use models that show how changes in the transfer of
matter and energy within an ecosystem and interactions between
species may affect organisms and their environment.

x

x

E

HS.L2U1.21

Obtain, evaluate, and communicate data showing the relationship
of photosynthesis and cellular respiration; flow of energy and
cycling of matter.

x

x

E

HS.L2U3.18

Obtain, evaluate, and communicate about the positive and
negative ethical, social, economic, and political implications of
human activity on the biodiversity of an ecosystem.

x

x

x

x

x
x
x
x
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HS.P1U1.3

Ask questions, plan, and carry out investigations to explore the
cause and effect relationship between reaction rate factors.

E

HS.L4U1.27

Obtain, evaluate, and communicate evidence that describes how
changes in frequency of inherited traits in a population can lead to
biological diversity

x

x

x

E

HS.L4U1.28

Gather, evaluate, and communicate multiple lines of empirical
evidence to explain the mechanisms of biological evolution.

x

x

x

E

HS.L3U3.26

Engage in argument from evidence regarding the ethical, social,
economic, and/or political implications of a current genetic
technology.

HS.P1U1.2

Develop and use models for the transfer or sharing of electrons to
predict the formation of ions, molecules, and compounds in both
natural and synthetic processes.

E

HS.P4U1.8

Engage in argument from evidence that the net change of energy
in a system is always equal to the total energy exchanged between
the system and the surroundings.

E

HS.P4U3.9

Engage in argument from evidence regarding the ethical, social,
economic, and/or political benefits and liabilities of energy usage
and transfer.

E

E

P

Use mathematics and computational thinking to support claims for
HS+B.L2U1.3 the cycling of matter and flow of energy through trophic levels in
an ecosystem.

x

x
x
x

x

x
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P

Develop and use models to develop a scientific explanation that
illustrates how photosynthesis transforms light energy into stored
HS+B.L2U1.8
chemical energy and how cellular respiration breaks down
macromolecules for use in metabolic processes.

P

HS+B.L1U1.6

P

Develop and use models to illustrate the hierarchical organization
HS+B.L1U1.7 of interacting systems that provide specific functions within
multicellular organisms (plant and animal).

P

HS+B.L1U1.4

Develop and use models to explain the interdependency and
interactions between cellular organelles

P

HS+B.L1U1.5

Analyze and interpret data that demonstrates the relationship
between cellular function and the diversity of protein functions.

Develop and use models to show how transport mechanisms
function in cells.

x
x
x
x

x

P

Develop and use a model to communicate how a cell copies
HS+B.L1U1.9 genetic information to make new cells during asexual
reproduction (mitosis).

x

x

P

Develop a model showing the relationship between limiting
HS+B.L2U1.1 factors and carrying capacity, and use the model to make
predictions on how environmental changes impact biodiversity.

x

P

Use mathematics and computational thinking to explain the
HS+B.L3U1.10 variation that occurs through meiosis and calculate the
distribution of expressed traits in a population

x

x
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HS+B.L3U1.12

P
P

Standard
Analyze and interpret data on how mutations can lead to
increased genetic variation in a population.

x

x

Obtain, evaluate, and communicate multiple lines of empirical
HS+B.L4U1.13 evidence to explain the change in genetic composition of a
population over successive generations.

x

x

Construct an explanation based on scientific evidence that the
process of natural selection can lead to adaptation.

x

x

HS+B.L4U1.14

P

Construct an explanation for how the structure of DNA and RNA
HS+B.L3U1.11 determine the structure of proteins that perform essential life
functions.

P

Engage in argument from evidence that changes in environmental
HS+B.L4U1.2 conditions or human interventions may change species diversity in
an ecosystem.

x
x

x

Unit Number & Title:

Africa

Quarter: 1

Crosscutting
Concepts
Knowing
Science

L2

Understa
nding
Science

U3

Structure and
Function

Cause and
Effect

Content Standard and Science and Engineering Practice

HS.L2U3.18

U1

HS.L2U1.19

Developing and Using Models

L2

U1

HS.L2U1.21

Obtain, evaluate, and communicate data showing the relationship of
photosynthesis and cellular respiration; flow of energy and cycling of
matter.

Obtaining, Evaluating and Communicating Information
Construct an explanation for how cellular division (mitosis) is the
process by which organisms grow and maintain complex,
interconnected systems.

L1

U1

HS.L1U1.22

Constructing Explanations and Designing Solutions

Construct an explanation of how the process of sexual reproduction
contributes to genetic variation.

L3

U1

HS.L3U1.24

Constructing Explanations and Designing Solutions

L3

U1

HS.L3U1.25

Obtain, evaluate, and communicate information about the causes and
implications of DNA mutation.

Obtaining, Evaluating and Communicating Information

L4

U1

HS.L4U1.27

Obtain, evaluate, and communicate evidence that describes how
changes in frequency of inherited traits in a population can lead to
biological diversity

Obtaining, Evaluating and Communicating Information
Gather, evaluate, and communicate multiple lines of empirical
evidence to explain the mechanisms of biological evolution.
L4

U1

HS.L4U1.28

Obtaining, Evaluating and Communicating Information

Time Frame: 9 Weeks

Patterns
DOK

Critical Concept
Scale

Learning
Progression
from State
Standards
Document

Performance
Level Indicators
(PLI)

Unwrapping
Document

DOK 2

link

link

link

link

DOK 3

link

link

link

link

DOK 2

link

link

link

link

DOK 3

link

link

link

link

DOK 3

link

link

link

link

I can describe environmental factors that cause DNA mutations.
I can evaluate how mistakes during DNA replication can cause mutations.
I can explain the impacts of DNA mutations such as genetic variation,
adaptations, and genetic disorders.

DOK 2

link

link

link

link

I can use evidence to support that a change in allele frequency has occurred.
I can identify how inherited traits can change the biodiversity of a population.
I can explain different mechanisms that cause changes in allele frequency in a
population.

DOK 2

link

link

link

link

DOK 2

link

link

link

link

Learning Targets- "I can" statements

Obtain, evaluate, and communicate about the positive and negative
I can explain the importance of biodiversity within an ecosystem.
ethical, social, economic, and political implications of human activity on I can explain the relationship between positive and negative human activity
the biodiversity of an ecosystem.
and biodiversity.
I can cite evidence to justify the positive and negative effects of human impact
on biodiversity in regards to ethical, social, economic, and/or political
Obtaining, Evaluating and Communicating Information
implications.

Develop and use models that show how changes in the transfer of
matter and energy within an ecosystem and interactions between
species may affect organisms and their environment.

L2

DRAFT
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I can distinguish the types of relationships among populations.
I can distinguish the trophic levels in an ecosystem.
I can predict the outcome of a disruption in a food chain and web.
I can construct pyramid models to represent ecosystems.
I can explain the transfer of matter through an ecosystem.
I can explain the effect of a limiting factor on an ecosystem.
I can explain how feedback loops maintain balance in an ecosystem.
I can explain the flow of energy through an ecosystem.
I can construct models of biogeochemical cycles to show energy and matter
transfer.
I can identify reactants and products for photosynthesis and cellular
respiration.
I can outline the flow of energy through photosynthesis and cellular
respiration.
I can use a model to show the cycling of matter through the process of
photosynthesis and cellular respiration.
I can analyze the interdependence of photosynthesis and cellular respiration.
I can explain how the cell cycle contributes to cell growth.
I can explain why cells go through the process of mitosis to generate identical
cells.
I can explain why growth occurs within multicellular organisms.
I can explain how levels of organization within an organism contribute to their
complexity.
I can explain what causes cell differentiation and its purpose.
I can explain the role of meiosis in passing heritable genetic traits from parents
to offspring.
I can evaluate how the mechanisms of meiosis and random fertilization lead to
genetic variation.
I can explain why genetic variation is important and beneficial to a population.

I can use mechanisms of evolution to explain how organisms can change over
time.
I can support the theory of evolution using evidence.
I can explain how populations have changed over time.
I can describe how current biodiversity can be attributed to evolution from a
common ancestor.

Engage in argument from evidence that the net change of energy in a
system is always equal to the total energy exchanged between the
system and the surroundings.

P4

U1

HS.P4U1.8

Engaging in Argument from Evidence

L2

U1

HS+B.L2U1.1

I can describe a system and its surroundings in terms of energy transfer.
I can differentiate between a closed and open system.
I can explain a system’s internal energy as the sum of the kinetic and potential
energy.
I can use the law of conservation of energy to explain why energy is always
transferred from one place or form to another.
I can determine and explain the direction of energy transfer.

Develop a model showing the relationship between limiting factors and
carrying capacity, and use the model to make predictions on how
environmental changes impact biodiversity.

DOK 3

link

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

DOK 3

link

link

link

Developing and Using Models
L2

U1

HS+B.L2U1.3

Use mathematics and computational thinking to support claims for the
cycling of matter and flow of energy through trophic levels in an
ecosystem.

Using Mathematics and Computational Thinking
L1

U1

HS+B.L1U1.5

Analyze and interpret data that demonstrates the relationship between
cellular function and the diversity of protein functions.

Analyzing and Interpreting Data

L2

U1

HS+B.L2U1.8

Develop and use models to develop a scientific explanation that
illustrates how photosynthesis transforms light energy into stored
chemical energy and how cellular respiration breaks down
macromolecules for use in metabolic processes.

Developing and Using Models
L1

U1

HS+B.L1U1.9

Develop and use a model to communicate how a cell copies genetic
information to make new cells during asexual reproduction (mitosis).

Developing and Using Models

L3

U1

HS+B.L3U1.10

Use mathematics and computational thinking to explain the variation
that occurs through meiosis and calculate the distribution of expressed
traits in a population

Using Mathematics and Computational Thinking
L3

U1

HS+B.L3U1.12

Analyze and interpret data on how mutations can lead to increased
genetic variation in a population.

Analyzing and Interpreting Data

L4

U1

HS+B.L4U1.13

Construct an explanation based on scientific evidence that the process
of natural selection can lead to adaptation.

Constructing Explanations and Designing Solutions
L4

U1

HS+B.L4U1.14

Construct an explanation based on scientific evidence that the process
of natural selection can lead to adaptation.

Constructing Explanations and Designing Solutions

Teacher Guide

Supporting Questions by Lesson

1

Lesson 1 Driving Question
Board
Why do some animals live in
groups?

Driving Question: How do organisms interact with each other and their environment?
Anchor Phenomenon: Lion group hunting
https://www.youtube.com/watch?v=1OXj4G5uCfs
time
(~days)

1

Lesson Phenomenon

Battle at Krueger

Lesson Overview

Driving Question Board

The majority of the unit is from the Illinois Storyline Project.
https://ilscience.org/Storyline

PLI

HS.L4U1.28
1a

Lesson Resources

https://youtu.
Questioning
be/1OXj4G5uC
Form
fs

Answer Keys
(Do Not
Formative
Publish on
Assessment
canvas or
internet - For Opportuniti
es
Teacher use
only)

District
Summative
Assessment

https://drive.
google.
com/drive/folde
rs/1njCBg0c9Iu
SwpSqdHYlUY
0l3nlLlP7TB?
usp=sharing

School City
title
SCHS-DV
Biology
(Africa) (1920)L

2

3 thru 7

Lesson 2 Observation Form
Why do some animals live in
groups?

Lesson 3/4 Life as a Hunter
Lesson 5/6/7 - Lulu the
lioness cub

1

5

Battle at Krueger

Life as a Hunter , Lulu the Lioness

Identify physical & behavioral traits are adaptive
Determine Obs vs Inf
Create Venn diagram with 3 species to identify similarities and
differences.

Compare and contrast lion behavior
Simulation on Group vs Solitary Behavior

HS.L4U1.28
2aiii
2aii
2b

HS.L2U1.19
1a
1a

Why were the lions living in
a group?

Lesson 8/9 Mapping Lion
Populations
8-9

How do we know which
lions are related to each
other

2

Lion Genetics and Geography/ Mapping
Lion Populations

A.Break students into 10 lion popluations using 10 microsatellites for data.
B.Identify why Sabi sands are different.
C.Use cytochrome B sequence activity.

https://drive.
google.
com/file/d/0B
wirGqDUU8
Wpb0ZkNktT
Nkc3UDg/vie
w
http://www.
xy-zoo.
com/parentag
e.html

10/11

12-16

17

How is life similar or
different among the
different lion populations
Lesson 12 - How is Energy
Used in Organisms
Lesson 13 - Animal Nutrition
Lab
Lesson 14/15/16 - Complete
Animal Nutrition Lab

How do organisms grow
and develop?
Lesson 17 Macromolecules: What are
the building blocks of life?

2

Lion Pride Research

L4U1.28
A.27: 1ai
B.24:3 ai,ii,iii
c. 28: 1a and
2aii

5

How is Energy Used in Organisms?, Animal
Nutrition Lab,

Answer Key

Assessment
Window

Summitive
Microsatellit
Cytochrome b
Lion Phylogeny Activity Cytochrom Intervention
b Key
es - 10 lion
seq activity
populations
Assignment

Lion Pride

HS.L2U1.19 and HS.L4U1.27
Research
A. 19: 1a
Lion Pride
Form
B. 19 3 ai
Field Data
C. 27: 3ai
D.27: 1 ai and aii Form
E.19:1a

Expanded link
for tinyurl:
https://docs.
google.
com/documen
t/d/1QAacRH
0LzSDGA2qI
OqnaOg1aQa
pvDdvIs3etJr
mkhxw/edit
How is Energy Used in Organisms Key
Lion Pride
Research
Abiotic and
Biotic

HS.P4U1.8,HS.
L2U1.19, HS.
L1U1.20
Animal
A. 8: 3ai
B. 20: 2aii
Nutrition Lab
C. 19: 2aii
D.20:2 ai and aii
E. 20: 3

Cecum Lab Key

Aniaml Nutrition Lab Key

Hide n Go
Ceca

Hide N Go Ceca Key

Macromolec

1

Macromolecules: What are the building
blocks of life?

A.Students will use different reageants to identify the different macromolecules.
B.Use Macromolcule power point to compare/contrast student results when lab is
completed.

HS.L2U1.19 and
ules: What
HS.LIU1.20
are the
A. 19 3aiii
building
B.20 1a

Macromolecule
s Key

blocks of life?

Lesson 18/19 - Lion vs
Elephant Digestion lab
2

Lion vs Elephant Digestion Lab

How do carnivores differ
from herbivores

20

A.Creating a model using data set showing energy requirements of lions, elephants and
producers.
B.Animal nutrition data set: defining terms, comparing digestive tracts of different
species and dental.
C.Predicting trophic levels.
D.Hide & Go Ceca Lab: comparing and contrasting vertabrate digestive tracts.
E.Students will complete analysis question sheet.

Student
Review

Mapping Lion Population Key

How is
(Student lab)
Energy Used Hide n GO
in Organisms Ceca

What is the primary source
of energy for lions

18/19

A.Students will complete lion research on their "pride" location including abiotic and
biotic factors.
B.Students will complete a food web based on the information researched on thier
assigned population.
C.Present information using a gallery walk.
D.Comparing and contrasting populations using lion pride field data form.
E.Create an explantion how herbivores/plants are same/different.

https://drive.
google.
com/file/d/0B
wirGqDUU8W
pUFdraHhrS
W1peTA/view
https://drive.
google.
com/file/d/0B
wirGqDUU8W
pcWVoWlp5N
1Z1SEU/view

https://docs.
google.
com/document/
d/1EFgok8atC
VI9s0vRWptM
HS.L3U1.24 HS. BOQUnHSK_w
y76PV44dDruL4U1.27 and HS. M/edit

Microsat
Data for all
Populations

Lesson 10/11 Lion Pride
Research

Assessment
Blueprint

Question
Form

A.Compare and contrast macromolecules.
B. Identify sources where animals recieve CHO.
C.Lion vs Elephant animal digestion lab: students will learn why animals seek out food
for energy.
D.Students will create CER on elephant digestion to include nitrogen source in plant
proteins.

Hs.L2U1.19 and
HS.LIU1.20 and
HS.L2U1.21
A. 19: 3aiii
B. 19 2aiii
C. 21 1a
D. 20: 3a

Lesson 20 - Creating Chains
and Webs
Do Lions only eat Zebras?
2

Creating Chains and Webs/Food Webs
Activity

A. Food pyramids and food chain activity from HHMI.
B. Students will use food web cards to create web based on HHMI activity.
C. Create a list of characteristics of life based on activities involving elephants.

HS.L2U1.19
A. 19 a
B. 19 2a and
3aiii
C. 201a

Food
Pyramids &
Food Chain
(HHMI)

Animal
digestion lab

Animal
Digestion Lab
Key

Food Pryamids
and Chains
Key

Lesson 21 - Food Webs
Activity

2

Creating Chains and Webs/Food Webs
Activity

A. Food pyramids and food chain activity from HHMI.
B. Students will use food web cards to create web based on HHMI activity.
C. Create a list of characteristics of life based on activities involving elephants.

HS.L2U1.19
A. 19 a
B. 19 2a and
3aiii
C. 201a

21
How do human impacts
food webs?

22

Lesson 22 - Limiting Factors
on Populations

1

Limiting Factors on Population

A.Graphing population data using Elephant populations and limiting factor activity and
data.
B. Students will discuss limiting factors based on the elephant population data.

Tusklessness

A.Human Impact: Tusklessness video
B. Using data to show human impact on elephants and increaseing tusklessness in a
population.

Can population of
organisms grow without
limits
Lesson 23/24 - Tusklessness
23/24

2

What factors impact
elephant populations

HS.L2U1.19
A. 2aii
B. 2aiii

HS.L2U3.18
A. 1a i
B.1 ai

Food web
cards

Elephant
Constructing
Populations
food webs
and Limiting
(HHMI)
Factors

Constructing
Food Webs
Key

tusklessness
video

KEY Tusklessness

Tusklessness
data points
Tusklessness
video

Lesson 25/26 - CSI Wildlife
25/26

27/28

What threats do elephants
face?
Lesson 27/28 - Elephant
Value Lab

Use CSI Click and learn: Wildlife Pt 1 tracking poachers.
Optional HW: CSI Wildlife Pt 2

HS.L2U3.18
1ai

Elephant Value Lab

Students will research why elephants are important: intrinsic, enrionment, economic
and aesthetic.
Evaluate solutions to human impacts on elephants.
Research elephant conservation efforts.

HS.L2U3.18
18 2 a i
18 2 ai a ii

Elephant
Value Lab

KEY - Elephant
Value Lab

Elephant Population Census

Using HHMI survey methods and elephant census videos

HS.L2U3.18
18 2 ai a ii

Elephant
Conservation
Programs

KEY - Elephant
Census

Poop Lab

A.Identify how many animals live in an area.
B.View Dr. Pringle video: Poop Survey
C.Using Characterisitcs of Life list to define if seeds are alive or not.
D. Poop Lab: Harvesting sees from scat or from soil.
E. Students will set up experiment.
F.Class data collection from poop lab: quantitative data
G. Read Elephant Poop article.

HS.L2U1.19
HS.L2U1.20
A-C: none
D:20 4a
F-G. 19 3 iv

2

CSI Wildlife

2

2

Why are elephants
important?
29/30

Where do elephants live?
Lesson 32/33 - It’s in the
Poop lab

31

1

What do elephants do for
plants

32/33

Lesson 34: Plant Growth
Lab
Lesson 35 - Seed Lab

2

Plant Growth Lab , Seed Lab , A Plant's Raw
Materials

What do plants need to
survive?

36

Lesson 36 - Characteristics
of Life

HS.L1U1.22
A-D: 22 2ai and
aii
22 3 ai, aii, aiii

HS.L2U1.19
HS.L2U1.20
a-c. 19: 1a and
20: 1a and 21:
1a

1

Characteristics of Life

a. Students will continue using Characteristics of Life summative table.
b. Students will list evidence for "being alive"
c. Students will be given list of characterisitcs of life to revise /add to personal list.

1

Plant Diversity

a. Students will complete the African Diversity lab.
HS.LIU1.20 and
b. Student will relate how leaf structure, shape, size, stomata, root structure, and stem HS.L2U1.21
are used in photosynthesis.
a. 21: 1a
b. 20: 2aii

Lesson 37 - Plant Diversity
How have African Plants
adapted to the savanna?

A. Set up seed lab to show what plants require to grow.
B. Mitosis Lab to show plant growth
C. Compare adult leaf vs toot tip slide
D. Students will make observations of sprouts :light vs dark

Pringle Video
Poop Recipe
- Poop survey
Poop Lab

Elephant
Poop Article

Are seeds
alive?

Quantitative
data

Mitosis lab

Are seeds alive?

37

Optional
https://drive. KEY - CSI
google.
Wildlife
com/open?
id=0BwirGqD
CSI Click and UU8WpZjlwd
3NWb2ZYQT
Learn
Q
CSI Wildlife
Pt I

This activity can be done in a
variety of ways. Posing the
driving question above to the
whole class may help
students begin compiling
what all living things share in
common. This can also be
done in small groups and
then shared out to build a list
collectively.

frican Plant
Diversity Lab

KEY Characteristics
of Life (Are
seeds alive?)

Elephant
Populations
and Limiting
Facotrs Key

Lesson 38 - A Plant’s Raw
Materials (Data Points)
38

1

What do plants need to
survive?

39/40

Lesson 39 - Energy
Pyramids: Tying it all
together

3

A Plant’s Raw Materials
This spirals back to Plant Growth Lab and
Seed Lab

Energy Pyramids: Tying it all together and
Cellular Respiration

How do organisms obtain
their energy?
Instructional Days

DVUSD Adopted Resources

ExploreLearning Gizmos

a. Using mathmatical representations create a energy pyramid using elephants, lions
and plants.
b. Use "Data Point CR" to tie in cellular respiration and transfer of energy .
c. Use Venn Diagram to pull characterisitcs of life together.

HS.L2U1.21
a-d. 21: 3a, 3b

How do
plants get
raw materials
for new
cells?

KEY - Plant's
Raw Materials

Hs.L2U1.19 and Venn Diagram Cellular
Respiration
HS.LIU1.20 and
HS.L2U1.21
a.19: 2ai, 3aii
b. 21: 2aiii
Energy
c.20: 1a
Pyramids

KEY - Cellular
Respiration
KEY Energy
Pyramids _
Tyiing it all
together

39

Technology Integration

Discovery Education Techbook

a. Identify trophic levles and how CR and PS are related.
b. Data points
c. Input/Output of plants
d. Nutrient cycling

Content Vocabulary
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Instructional Strategies
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Quarter: 2

Time Frame: 7 Weeks

Crosscutting Concepts
Knowing
Science

Understa
nding
Science

Content Standard and Science and Engineering Practice

Learning Targets- "I can" statements

DOK

Critical Concept
Scale

Learning Progression
from State Standards
Document

Performance Level
Indicators (PLI)

Unwrapping
Document

DOK 4

link

link

link

link

DOK 4

link

link

link

link

DOK 3

link

link

link

link

DOK 2

link

link

link

link

DOK 4

link

link

link

link

I can develop an investigation to explore the relationship between
Ask questions, plan, and carry out investigations to explore the cause and reaction rate factors.
effect relationship between reaction rate factors.

P1

U1

HS.P1U1.3

Asking Questions and Defining Problems
Planning and Carrying Out Investigations

L2

U3

HS.L2U3.18

I can explain the importance of biodiversity within an ecosystem.
I can explain the relationship between positive and negative human
Obtain, evaluate, and communicate about the positive and negative activity and biodiversity.
ethical, social, economic, and political implications of human activity I can cite evidence to justify the positive and negative effects of human
impact on biodiversity in regards to ethical, social, economic, and/or
on the biodiversity of an ecosystem.
political implications.

Obtaining, Evaluating and Communicating Information

L2

U1

HS.L2U1.19

I can distinguish the types of relationships among populations.
Develop and use models that show how changes in the transfer of matter I can distinguish the trophic levels in an ecosystem.
and energy within an ecosystem and interactions between species may
I can predict the outcome of a disruption in a food chain and web.
affect organisms and their environment.
I can construct pyramid models to represent ecosystems.
I can explain the transfer of matter through an ecosystem.
I can explain the effect of a limiting factor on an ecosystem.
I can explain how feedback loops maintain balance in an ecosystem.
I can explain the flow of energy through an ecosystem.
Developing and Using Models
I can construct models of biogeochemical cycles to show energy and
matter transfer.
Ask questions and/or make predictions based on observations and
evidence to demonstrate how cellular organization, structure, and
function allow organisms to maintain homeostasis.

L1

U1

HS.L1U1.20

Asking Questions and Defining Problems

L2

U1

HS.L2U1.21

Obtain, evaluate, and communicate data showing the relationship of
photosynthesis and cellular respiration; flow of energy and cycling of
matter.

Obtaining, Evaluating and Communicating Information

L4

U1

HS+B.L4U1.2

Engage in argument from evidence that changes in environmental
conditions or human interventions may change species diversity in an
ecosystem.

I can explain how a feedback loop maintain homeostasis in an organism.
I can explain how cells, organs and organ systems work together to
maintain homeostasis in an organism.
I can distinguish between cell types.
I can state the structure and functions of cell organelles.
I can predict the effects of various external conditions on cells and
organisms as a whole.
I can identify reactants and products for photosynthesis and cellular
respiration.
I can outline the flow of energy throuhg photosynthesis and cellular
respiration.
I can use a model to show the cycling of matter through the process of
photosynthesis and cellular respiration.
I can analyze the interdependence of photosynthesis and cellular
respiration.

link

Engaging in Argument from Evidence
L2

U1

HS+B.L2U1.3

L1

U1

HS+B.L1U1.6

Use mathematics and computational thinking to support claims
for the cycling of matter and flow of energy through trophic levels
in
an ecosystem.
Using
Mathematics and Computational Thinking
Develop and use models to show how transport mechanisms function in
cells.

Developing and Using Models

link

link

L1

U1

HS+B.L1U1.7

Develop and use models to illustrate the hierarchical organization of
interacting systems that provide specific functions within multicellular
organisms (plant and animal).

link

Developing and Using Models

L2

U1

HS+B.L2U1.8

Develop and use models to develop a scientific explanation that
illustrates how photosynthesis transforms light energy into stored
chemical energy and how cellular respiration breaks down
macromolecules for use in metabolic processes.

link

Developing and Using Models

Driving Question: How is homeostasis maintained within an organism and its ecosystem?
https://www.hhmi.org/biointeractive/some-animals-are-more-equal-others-keystone-speciesAnchor Phenomenon: Otter/Kelp/Urchin video clip and DBQ
and-trophic-cascades

Teacher Guide for Homeostasis
Supporting Questions by Lesson

1

Lesson 1 - Driving Question
Board
Where have all the Otters
gone

Lesson 2 - Energy Flow and
Feeding Relationships in the
2
(Day 2-3) Pacific Northwest
What is a Keystone Species

3
Lesson 3 - What Limits
(Days 4Population?
5)

4
Lesson 4 - What is Carrying
(Days 6capacity?
7)

5 and 6
(Day 8
-10)

time
(~days)

1

2

2

2

Lesson 5 - What happened
to the urchin population?
3

Lesson 6 - Web Exploration:
The Virtual Urchin

Lesson Phenomenon

Driving Question Board

Energy Flow and Feeding Relationships in the Pactific Northwest

Limiting Factors- Homeostasis sheet

Homeostasis Graphs

Homeostais Sea Urchin Allele Frequency, Web exploration: The
virtual Urchin

Lesson Overview

PLI

Video clip of Otter/Kelp/Urchin
Students will start filling in "Questioning Form Otter"
forming 3 scientific questions.
Put students into groups of 4 and use DNA Fingerprinting
Sorting activity to compare DNA "gel".

HS. L2U1.19

Continue using Questioning Form Otter and fill out back
individually.
Read "Energy Flow and Feeding Relationships in Pacific
Northwest and fill out food chain, pyramid and web.

HS. L2U1.19 3ai ,
3aii

Homeostasis sea urchin allele freq: students will
measure diameter of urnchins and calculate
averages for color variations.

Lesson Resources

Questioning Board

Research geographic location of students otter
popualtion.
Print and cut out "Homeostatsis Locations sheet".
Students will use cards to create food web.
HS.L2U1.18ai
Students will determine keystone species by making
HS.L2U1.19 2aii,
and using homeostasis keystone blocks activity.
Ask students to explain the difference between abiotic 2aiii
and biotic using Homeostasis Limiting Factor form.
Identifying limiting factors and discussing how they
impact each population.

Students will be given population trends data and
population histogram

updated
10/29/19

HS.L2U1.19 1aii

HS.L2U1. 19
1a
HS.L4U1.27
1aii

Design food chain

Answer Keys
Formative
(Do Not Publish
on canvas or
Assessment
internet - For (Examples not
Teacher use
required)
only)

Sorting groups https://www.
biointeractive.
via DNA
org/classroomfingerprints
resources/someanimals-are-moreequal-othersspecific
keystone-specieslocations
and-trophiccascades

Find locations of
each population

Species cards

Keystone Model
blocks

Building the
keystone
mode

District
Summative
Assessment
School City
title
SCHS-DV
Biology
(Homeostasis)
Assessment
(19-20)L
Blueprint

Student
Review

VIDEO

Assessment
Window

Form that has
student list
limiting factors
Abiotic factor

Summitve
Intervention
Assignment

Carry Capacity

Scoring Guide

https://www.
alamy.
Sea urchin variation com/stockand natural selection photo/seaurchin.html?
cutout=1
https:
//cosmosmagazine.
com/biology/seaurchins-flip-insideout-to-become-anadult

Virtual Urchin
Part II

Virtual Urchin Pt 1

5 and 6
(Day 8
-10)

Lesson 5 - What happened
to the urchin population?
3

Lesson 6 - Web Exploration:
The Virtual Urchin

Homeostasis sea urchin allele freq: students will
Homeostais Sea Urchin Allele Frequency, Web exploration: The
measure diameter of urnchins and calculate
virtual Urchin
averages for color variations.

HS.L2U1. 19
1a
HS.L4U1.27
1aii
* Yellowstone
article:
use for Honors
or
Gifted. Find
another
article for Sp.
ED

7

Lesson 7/8 - Water Testing
(Day 11)
8 (Day What is the role of Carbon
12)
in the ocean ecosystem?

2

Water Testing Lab , The Role OF Kelp in Ecosystems and
Creating Kelp Connections

Web exploration showing students the role of
sea urchin in ecosystem.
Water testing lab: abiotic factors that
indirectly/indirectly affect sea urchin population.
Review the role of CR and PS in an ecosystem.
Show video of kelp forest
Give students kelp graph to answer questions on
"Creating Kelp Connections"

Lesson 10 - What do otters
10
( Day 14) need?

1

1

Urchin Artilce

Sea Otter/CO2 Article and Analysis

Students will read urchin article.

Students will fill out KWL to answer how changes
in abiotic factors change an ecosystem.
Read article on otter's role in an ecosystem and
answer analysis questions.
Share out information in groups.

Teacher Prep
doc

IPACOA database

Carbon Cycle
Entry Slip

Interactive 360 Kelp
video Activity

The Role of
Kelp in the
Ecosystem &
Creating Kelp
Connections

Urchin article

Data showing
pH effects on

KWL form

Sea Otter/CO2
article

HS.L2U1.19
2a iii
3aiv

Gizmo Cell Energy Cycle - https://www.
explorelearning.com/index.cfm?
method=cResource.dspDetail&resourceID=455

Lesson 9 - What do Urchins
9
(Day 13) Need

Sea water sampling

Trophic Cascade
Replacement:
GIZMO Prairie
Ecosytem

HS.L1U1.20
2aii
HS.L2U1.19
2aii

Role of Kelp Key

HS.L2U1.19
2aiii
Article Analysis
Form

Lesson 11 - What are
11
human impacts on the
(Day 15)
ecosystem

12
( Days 16
-18)

13
(Days
19-20)

Lesson 12 - Egg Lab:
Environmental Impacts on
Urchins

1

3

Human Impacts of the Ecosystem

Egg Lab

Researching human impact on kelp ecosystem.
Discuss/share what students learned from
reading article.
Egg lab set up and pre-lab discusssion.
3 Day egg lab.

3 day egg lab

What is the role of
transport in homeostasis ?

Lesson 13: How do
Nutrients Cycle in the
Ecosystem?

2

Carbon Cycle and Nitrogen Cycle

Summarizing egg lab.
Video about human dive response.
Students will conduct dive response lab
(optional: data already collected for lab is
located in Homeostasis Folder)
Compare/contrast different mammals
Post Dive video clip.
Mammalian driving repsonse as a group.
Introduce vocab of thermoregulation (endo and
exo)

Human Impacts on
the Ecosystem

HS. L2U1.18
1ai
HS.L2U1.19
3aiv

HS. L2U1.
181ai, HS.
L2U1.193aiv
HS. L1U1.
201a, 2aii, 4a

HS.L2U1.
193aiv
HS.L2U1.20
HS.L2U1.21
3a

Egg lab setup

Alternate Egg Lab
with focused and
clear diffusion
questions

Complete the egg
lab and set up new
experiment

for OC

Alternate Egg
Lab with
focused
diffusion
questions

Virtual Urchin
simulated laboratory
exercise

Carbon Cycle Close
Read

Nitrogen Cycle
Close Read

Yellow Stone
Article

13
(Days
19-20)

Lesson 13: How do
Nutrients Cycle in the
Ecosystem?

2

Summarizing egg lab.
Video about human dive response.
Students will conduct dive response lab
(optional: data already collected for lab is
located in Homeostasis Folder)
Compare/contrast different mammals
Post Dive video clip.
Mammalian driving repsonse as a group.
Introduce vocab of thermoregulation (endo and
exo)

Carbon Cycle and Nitrogen Cycle

Students will understand gas exchange and its
importance to CR. A. Watch "human dive
response" video to learn about breath holding
reflexes.
B. In groups, students work on Human Dive
Response lab, divide up questions from pg 2
within group. Graph will be completed with
teacher guidance.
C. As a group, students complete Mammalian
Dive response, refer back to Dive lab.
D. Watch Most Extreme Animal Divers before
discussing Mammalian Dive Response activity
part 3 and 4. Students will learn hemoglobin
carries O2.
E. Introduction to Thermoregulation through CER
to assess their understanding of how organisms
are able to stay under water.

Lesson 14: Human Dive
Response

14
( Days
21-25)

How Does homeostasis
maintain balance in an
organism?

DO NOT SKIP OR
15
SHORTEN!!!! Lesson 15:
(Day26How do these molecules get
30)
to the cells?

Human Dive Response Lab and Activities

5

Transport Modeling Activites (Respiratory, Digestion,) PS/CR
(cell models) , Energy Game

5

In a span of 4 days, students will work in groups
through various models and diagrams to illustrate the
input and outputs of CR and PS.
A. Each
student per group is in charge of looking at one
organism from the unit to investigate the Role of
Respiratory system in delivering oxygen to cells.
B. Students will do same activity as "respiratory
system" but for the digestive system.
C. Students will use diagrams of cells to model how
CO2 and O2 cycle through CR and PS.
D. Students will model how CR works in cells of sea
otters through a game of die rolling.

HS.L2U1.
193aiv
HS.L2U1.20
HS.L2U1.21
3a

HS. L1U1. 20
1a,4a
HS.L2U1.21
1a

Shortened Carbon
Cycle for FA19
(Word version)

Shortened
Shortened Carbon
Nitrogen Cycle Cycle Canvas
for FA19
Quiz

ntro video to
Mammalian Dive
Response

Human Dive
Response lab

Post-Dive Response
Phenomenon video Activities
clip

Dive Response Data

Safeyoutube Most
Extreme Animal
Divers

HS. L1U1.
201a, 1aii
HS.L2U1.21
2aii, 3a, 3b

Transport Modeling
Activities Respiratory

Transport
Modeling
Activities Digestion

PS/CR

Cell models

Energy Game

https://drive.google.
com/file/d/1ciiPqAyKp98fpucB5kh
NbPcVrYOBAOQ/vie
w

Instructional Days

Myoglobin
video clip

https://drive.
google.
com/file/d/1Z4
oDCDn8gYvQ
MOB_J_npi_K
mJ6UcfW4f/vi
ew

30

Technology Integration

Content Vocabulary
Essential Content Vocabulary for student
Content Vocabulary includes words that are specific to a given domain or subject area, rarely being found outside of their
particular content area. Often, these words can be found directly in the content standards and are present as the concept
words (typically nouns) in a Learning Objective. Content Vocabulary words are addressed extensively in the Concept
Development of a lesson, through the use of clear definitions, examples, and Checking For Understanding questions, as
these words and terms are frequently the foundation of a lesson.
Examples: affixes, dialogue, exponents, circumference, cellular respiration, photosynthesis, legislature

DVUSD Adopted Resources

Strategies for Literacy

Academic Vocabulary
Essential academic vocabulary necessary for student understanding of Unit Goals
Academic Vocabulary can be defined as words that are not tied to any particular course or content area.
These are words that students may be exposed to during any subject or class, whether it is math or
social science. Typically, these are words that regularly appear in academic texts and tests, but
DataWORKS has found that they are not often explicitly taught. Academic Vocabulary words often show
up as the skill words in Learning Objectives, but can occur at any point during a lesson as well. Because
of this, it is most effective to teach Academic Vocabulary words as they arise, within the context of a
lesson.
Examples: consist, constitute, distribute, establish, indicate, occur, significant, recognize, respond

Instructional Strategies

Assessment Blueprint

Discovery Education Techbook
ExploreLearning Gizmos

s
Unit Number & Title:

Melanin

Updated January 2020

Quarter: 3

DRAFT

Time Frame: 5 Weeks

Crosscutting Concepts
Knowing
Science

P1

Understa
nding
Science

U1

DOK

Critical Concept Scale

Learning
Progression from
State Standards
Document

Performance
Level
Indicators (PLI)

Unwrapping
Document

DOK 2

link

link

link

link

DOK 3

link

link

link

link

I can describe environmental factors that cause DNA mutations.
I can evaluate how mistakes during DNA replication can cause
mutations.
I can explain the impacts of DNA mutations such as genetic
variation, adaptations, and genetic disorders.

DOK 3

link

link

link

link

Obtain, evaluate, and communicate evidence that describes how
changes in frequency of inherited traits in a population can lead to
biological diversity

I can use evidence to support that a change in allele frequency has
occurred.
I can identify how inherited traits can change the biodiversity of a
population.
I can explain different mechanisms that cause changes in allele
frequency in a population.

DOK 3

Link

Link

Link

Link

Gather, evaluate, and communicate multiple lines of empirical evidence
to explain the mechanisms of biological evolution

I can use mechanisms of evolution to explain how organisms can
change over time.
I can support the theory of evolution using evidence.
I can explain how populations have changed over time.
I can describe how current biodiversity can be attributed to
evolution from a common ancestor.

DOK 3

Link

Link

Link

Content Standard and Science and Engineering Practice

HS.P1U1.2

I can identify the reactants and products from a chemical
equation.
I can identify the numbers and types of bonds (i.e., ionic, covalent)
that each atom forms, as determined by its valence electrons and
electronegativity.
I can describe how an ion is formed and determine the charge of
the ion based on the valence electrons, electronegativity, and
Develop and use models for the transfer or sharing of electrons to predict the relative position on the periodic table.
formation of ions, molecules, and compounds in both natural and synthetic
I can write the correct chemical formula for each reactant and
processes.
product based on the valence electrons, electronegativity, and
relative position on the periodic table.
I can balance a chemical equation and explain how the total
number of atoms of each element in the reactants and products is
the same.
Developing and Using Models
I can predict the type of reaction that occurs based on the
reactants’ valence electrons, electronegativities, and periodic
reactivity trends/patterns.
Construct an explanation of how the process of sexual reproduction contributes
to genetic variation.

L3

U1

HS.L3U1.24

Constructing Explanations and Designing Solutions

Obtain, evaluate, and communicate information about the causes and
implications of DNA mutation.

L3

U1

HS.L3U1.25

Obtaining, Evaluating and Communicating Information

L4

U1
HS.L4U1.27

L4

U1

HS. L4U1.28

L1

U1

HS+B.L1U1.4

Learning Targets- "I can" statements

I can explain the role of meiosis in passing heritable genetic traits
from parents to offspring.
I can evaluate how the mechanisms of meiosis and random
fertilization lead to genetic variation.
I can explain why genetic variation is important and beneficial to a
population.

Develop and use models to explain the interdependency and interactions
between cellular organelles.

link

Developing and Using Models
L3

U1

HS+B.L3U1.11

Construct an explanation for how the structure of DNA and RNA determine the
structure of proteins that perform essential life functions.

link

Constructing Explanations and Designing Solutions

Driving Question: How are they caused and what are the effects of DNA mutations?
Teacher Guide
Anchor Phenomenon: Brazilian Family

https://www.youtube.com/watch?
v=awhQ6NT7LBA&feature=youtu.be

The majority is from the Illinois Storyline Project.
https://ilscience.org/Storyline

Supporting Questions by Lesson

time
(~days)

How do traits vary among
individuals

How does albinism happen?
Do children get it from their
parents?

Students will ask questions that arise from observations that
seek aditional informaton for what caused albinism

Investigating Albinism : Pedigree Investigation (CER)

2

5
(Day 6
thru 8)

6
(Day 9
and 10

Lesson Resources

Hidaya Story - Punnet Squared based off of created
pedigrees

Students will use the model (pedigree) created, analyze data, and
complete Punnett squares as evidence to determine how albinism is
passed from generation to generation.

Albinism
Pedigree

Hidaya
Pedigree

Albinism
Pedigree Key

Hidaya Story

HS.L3U1. Hidaya's
Hidaya's Punnet Square
24 (2aiii) Punnet Square (better copy)

How does albinism happen?
Do children get it from their
parents? What does each
parent pass down to their
children?

1

How is albinism passed
down from parents? (How
does genotype affect
phenotype?

3

How does a mutation affect the
shape and function of a
protein?

2

2

Formative
Assessment
(Examples not
required)

Brazilian family Driving Question Board

HS-LS3-2.- Students identify and describe evidence that supports the HS.L3U1.24
claim, including: Genetic material is inheritable.
(3aii)

2

3
(day 3-4)

4
(Day 5)

PLI

HS. L3U1.
25

Question Form : Brazilian Family
How does albinism happen?
Do children get it from their
parents?

Lesson Overview

1

1
(Day 1)

2 (day 2)

Lesson Phenomenon

Answer Keys
(Do Not
Publish on
canvas or
internet - For
Teacher use
only)

Investigating Albinism through MEIOSIS

Investigating Albinism to Show Types and effects of
mutations - Albinism Lab ( PS sheets and CER)

Investigating how the structure of a protein determines
function - Protein Modeling

Students study meiosis to link genetic diversity from parent to child.

Students should analyze the data to describe the cause of the
different types of mutations in DNA sequence that may or may not
the effect of a change in phenotype (different forms of albino)
through changes in proteins. (HS-LS3-1. (1a i); HS-LS3-2 (1 & 2))

Students should create models in order to see patterns in how
different mutations affect protein structure and produce varied
phenotypes.

Investigating how melanin determines skin color- How we Analyze and interpret data in order to make predictions on how and
get our skin color interactive
why skin color evolved.

Hidaya Punnet
Square Key

Meiosis Key

HS. L3U1.
24 (1ai,
1aii, 2ai,
2aii, 2aiii,
3ai, 3aii,
Meiosis
3aiii)
Assignment

Alternative assignment:
Meiosis Gizmo

HS.L3U1.
25 (1ai,
2ai, 2aii) Lab: Albinism

Answer key - for mutations
the individuals in the lab

Answer key - for
the first questions
within this lab
packet

HS.L3U1. Modeling:
25 (2ai)
Protein

< - The Modeling Protein
Activity has the answers key
(last four pages) are found on
the the print out.

Alternative
Assignment:
Protein Folding
Activity

How we get our
skin color
interactive
Interactive guide

Skin tone and
HS.L3U1. geography
25 (2ai
using data
+3i)
points

7
How do you get skin color and
(Day 11- how does where you live help
deterimine color of your skin
12)

Hidaya Pedigree
Key

What causes differences in skin
8
color? What is the role of the
(Day 13) envriomnent

1

Investigating how the environment determines skin color- Students will analyze data to see patterns in where people live and
Mapping Skin Color- World Map Predictions
the effect of UV radiation as a selecting factor on skin color.

What causes differences in skin
9
color? What is the role of the
(Day 14) envriomnent

1

Human Skin
Students will analyze and interpret data to look for patterns in order HS.L4U1. Color:
Investigating how UV light intensity determine patterns in
28 1 HS.
Evidence for
to determine how different skin colors are associated with UV light
L4U1.27
skin color- Evidence for selection in human skin color
Selection Part
intensity.
3ai
1

<- pipe
cleaner and
pony bead
needed for
alternative
assignment

found in Canvas as a "quiz" under commons. Key word: melanin

Student Inquiry sheet

HS. L3U1. Skin Color and Skin Color and Geography
25 1aii
(full with teacher print outs)
Geography
(student
assignment)
Human skin color part 2 on
Canvas
Video https://www.
biointeractive.org/classroomresources/biology-skin-color

Google Slide of
UV Radiation
Index Figure 1

Part 2 Student
Handout

CER: UV
Radiation
and Skin
Color

C.E.R.:
Evidence for
Skin Selection

What causes differences in skin

1

Investigating pattern in how skin color has evolved- The
Biology of Skin Color Student Film Quiz

Analyzing and interpreting data to look for patterns in order to
determine how different skin colors have evolved.

3

Investigating how mutations in skin color is linked to
ancentry How Are Skin Colors Inherited? Part 3 HHMI
Understanding Variation in Skin Color Biointeractive

Analyzing and interpreting data to look for patterns in order to
determine the effect of mutations in skin color alleles on skin color
and how it can predict one’s ancestry.

10
color? What is the role of the
(Day 15) envriomnent

11
(Day 16
thru 18) How are skin colors inherited?

How is melanin adaptive in

1

12
other species? How can
(Day 19) mutations impact survival?

13
(Day 20 How can mutations impact
and 21) survival?

Investigating how melanin plays a role in natural selection
in fur color - Student Discussion

2

Investigating patterns that determine how environmental
pressures affect population changes- CER

15
(Day 24)

Understanding
HS.L4U1. Variation in
27 2ai and Human Skin
3ai
Color

HS.L4U1. Color variation
27 3aii
video

The making of
HS.L4U1. the fittest:
Analyzing and interpreting data to look for patterns in order to
Natural
determine how the amino acid sequence can affect a phenotype and 27 1ai,
1aii HS. selection and
how environmental pressures affect population change.
L3U2.25 adaptation
1aii, 3i
worksheet

Using math and computational thinking to calculate allele
frequencies to show how environmental pressures affect allele
frequencies that cause evolution in a population. (HS-LS3-3 (2))

1

14
How do mutations drive
(Day 22) evolution?

Analyzing and interpreting data to look for patterns in order to
determine that melanin plays a role in natural selection of fur color
in other species as well.

HS. L4U1.
28 1a
HS.L4U1. CER- Evidence Extention for Honors: Albinism
27 3aii
for Selection
Advanced across the species

Investigating Phenotypic freqencies husing Hardy Weinberg - Hardy - Weinbergy (optional)

Formative
HS.L4U1. Assessment:
27 1aii,
Mouse Video
2aii
Quiz

Punnett square activity using
genotypes from above HHMI
activity

Color Variation Cards

Answer Key Understaning
Variation in
Human Skin
Color

Answer
Key Punnett
Square
Activity
Color
variation
teacher
guide/answ
er key

Color Variation Worksheet

The making of the fittest:
Natural selection and adaptation
ANSWER KEY

Developing an Explanation
for Mouse Fur Color

HS.L4U1.
28
Evolution webquest

1

District Summative Assessment
School City title
SCHS-DV Biology (Melanin) (19-20)L

Assessment Blueprint

Technology Integration

Student Review

Assessment Window

Content Vocabulary
Essential Content Vocabulary for student
Content Vocabulary includes words that are specific to a given domain or subject area, rarely being found outside of their
particular content area. Often, these words can be found directly in the content standards and are present as the concept words
(typically nouns) in a Learning Objective. Content Vocabulary words are addressed extensively in the Concept Development of a
lesson, through the use of clear definitions, examples, and Checking For Understanding questions, as these words and terms are
frequently the foundation of a lesson.
Examples: affixes, dialogue, exponents, circumference, cellular respiration, photosynthesis, legislature

DVUSD Adopted Resources
Discovery Education Techbook
ExploreLearning Gizmos

Strategies for Literacy

Summative Intervention Assignment

Academic Vocabulary
Essential academic vocabulary necessary for student understanding of Unit Goals
Academic Vocabulary can be defined as words that are not tied to any particular course or content area. These are
words that students may be exposed to during any subject or class, whether it is math or social science. Typically,
these are words that regularly appear in academic texts and tests, but DataWORKS has found that they are not often
explicitly taught. Academic Vocabulary words often show up as the skill words in Learning Objectives, but can occur at
any point during a lesson as well. Because of this, it is most effective to teach Academic Vocabulary words as they
arise, within the context of a lesson.
Examples: consist, constitute, distribute, establish, indicate, occur, significant, recognize, respond

Instructional Strategies

These
lessons
are still
under
review

HS Biology
Unit Number & Title:

DRAFT

Updated January 2020

Disease

Quarter: 3

Time Frame: 5 Weeks

Crosscutting Concepts
Knowing
Science

Understa
nding
Science

Content Standard and Science and Engineering Practice
Construct an explanation for how cellular division (mitosis) is the process by
which organisms grow and maintain complex, interconnected systems.

L1

U1

HS.L1U1.22

Constructing Explanations and Designing Solutions
Construct an explanation of how the process of sexual reproduction contributes
to genetic variation.

L3

U1

HS.L3U1.24

Contructing Explanations and Designing Soultions

Constructing Explanations and Designing Solutions
Obtain, evaluate, and communicate the ethical, social, economic and/or political
implications of the detection and treatment of abnormal cell function.

L1

U3

HS.L1U3.23

Obtaining, Evaluating and Communicating Information

L1

U1

HS+B.L1U1.5

Learning Targets- "I can" statements

DOK

Critical Concept Scale

Learning Progression
from State Standards
Document

Performance Level
Indicators (PLI)

Unwrapping
Document

I can explain how the cell cycle contributes to cell growth.
I can explain why cells go through the process of mitosis to generate
identical cells.
I can explain why growth occurs within multicellular organisms.
I can explain how levels of organization within an organism contribute to
their complexity.
I can explain what causes cell differentiation and its purpose.

DOK 3

link

link

link

link

I can explain the role of meiosis in passing heritable genetic traits from
parents to offspring.
I can evaluate how the mechanisms of meiosis and random fertilization
lead to genetic variation.
I can explain why genetic variation is important and beneficial to a
population.

DOK 3

link

link

link

link

I can obtain information about ethical, social and/or political
implications of the detection and treatment of abnormal cell function.
I can evaluate information about ethical, social and/or political
implications of the detection and treatment of abnormal cell function.
I can communicate the ethical, social, economic and/or political
implications of the detection and treatment of abnormal cell function.

DOK 3

link

link

link

link

Analyze and interpret data that demonstrates the relationship between cellular
function and the diversity of protein functions.

link

Analyzing and Interpreting Data
L1

U1

HS+B.L1U1.9

Develop and use a model to communicate how a cell copies genetic information
to make new cells during asexual reproduction (mitosis).

link

Developing and Using Models
L3

U1

HS+B.L3U1.10

Use mathematics and computational thinking to explain the variation that occurs
through meiosis and calculate the distribution of expressed traits in a population.

link

Using Mathematics and Computational Thinking
L4

U1

HS+B.L3U1.11

Construct an explanation for how the structure of DNA and RNA determine the
structure of proteins that perform essential life functions.

link

Constructing Explanations and Designing Solutions

Teacher Guide

Supporting Questions by Lesson

Driving Question: What are the effects of abnormal cells?
Anchor Phenomenon: Skin cancer video https://www.youtube.com/watch?v=Zj4Bbu0xwRY&feature=youtu.be
Lesson Phenomenon

How are cancer cells
Skin Cancer - Question Form
different from normal cells?

Lesson Overview

PLI

Lesson Resources

Answer Keys
Formative
(Do Not Publish
on canvas or
Assessment
internet - For (Examples not
Teacher use
required)
only)

Students will ask questions that arise from observations that seek
additional information for what caused cancer.

1 (Day 1)

2 (Day2) How are cancer cells
Investigating Cancer through data sets ( Data Sets, Cancer Cells vs Normal Cells ,
different from normal cells? Cells activity

The majority is from the Illinois Storyline Project.
https://ilscience.org/Storyline

HS. L1U3.23

https://safeyoutube.
net/w/3Kuq

Cancer Cells and
Normal Cells

Students will analyze and interpret data sets to develop CERs about
the difference between cancer cells and normal cells.

HS.L1U1.22
3aiii 2ai

Questioning Form

Alternate Questioning
Form

How are cancer cells
Investigating Cancer through data sets ( Data Sets, Cancer Cells vs Normal Cells ,
different from normal cells? Cells activity

Students will analyze and interpret data sets to develop CERs about
the difference between cancer cells and normal cells.

HS.L1U1.22
3aiii 2ai

How are cancer cells
different from “normal”
cells? Why do cancer cells
go through mitosis faster??

What is Cancer? Activity

Students will determine if there are controls and checkpoints that
occur in each phase of cell division mitosis.

for absent students
see next cell

Cancer & Normal
Cells

Melanoma Clip

Cancer Unregulated Cell
Division

https://drive.google.
https://safeYouTube. com/file/d/11c1brU
dcOOme7tVR8JLxUa
net/w/OsFz

3 (Day 3)

How and when do normal
and cancer cells divide??

Mitosis

Mitosis Activity

Mitosis Activity
Description Cards

Hyperdoc

HS.L1U1.22 1ai, 1aii
HS+B.L1U1.9
Pamphlet/Flipbook

How and when do normal
and cancer cells divide??

Cell Cycle and Cancer (HHMI) Investigating eukayotic cell cycle and cancer

Students will identify the stages of the cell cycle and apply their
understanding to normal cells vs cancer cells.

How and when do normal
and cancer cells divide?
What happens when the
cell is not properly
regulated during cell
division?

Cell Cycle Checkpoints and Results (CER)

Students will identify the controls and checkpoints that occur in each
phase of cell division and relate to why/how cancer occurs.

5 (Day 5)

How and when do normal
and cancer cells divide?

HS.L1U1.22
3ai, 3aii, 3aii
HS+B.L1U1.9

Investigating Cancer by examining cell death and cell division ( CER)

Students will identify the given explanation and supporting evidence
why cells need to die.

HS.L1U1.22
HS+B.L1U1.9

How does each cell get its
own copy of DNA (If cells
are dividing how do cells get
DNA Structure - DNA Paper models
their own copy of DNA?)?:
What is the structure of
DNA?

Activity

HS.L1U1.22 3 ai, aii, aiii
HS+B.L1U1.9
Hhmi cancer and cell
cycle click and learn

6 (Day 6)

Cell Cycle and
Checkpoints

Cell Death and
Cancer

Cell cycle control
game

and worksheet

Revised Hayflick
limit activity

Cell Division and
cancer risk

http://www.hhmi.
org/biointeractive/cel
l-division-andcancer-risk

Damage to DNA
Chargaff data activity leads to mutations

Students will determine the structure of DNA by constructing a
model.

HS.L3U1.25
HS+B.L3U1.11

8 (Day 8)

Lesson Level
phenomenon:
Mitosis

Students will investigate the different steps of mitosis.

4 (Day 4)

7 (Day 7)

baSzrnfqWg/view

HS.L1U1.22 aii

How does each cell get its
own copy of DNA (If cells
are dividing how do cells get
DNA Structure - DNA Paper models
their own copy of DNA?)?:
What is the structure of
DNA?

Students will determine the structure of DNA by constructing a
model.

HS.L3U1.25
HS+B.L3U1.11

8 (Day 8)
How does each cell get its
own copy of DNA (If cells
are dividing how do cells get
their own copy of DNA?)?: If
Investigating stems cells
mutations can be caused by
environmental factors, can
those mutations be passed
to future generations?

Students will determine that all somatic cells have the same DNA.

HS.L3U1.25
HS+B.L3U1.11

9 (Day 9)

10 (Day 9) How does a gene help
regulate the cell cycle?

DNA Replication- paper model and questions

Students will construct a model of DNA.
Students will use a model to represent DNA replication and
mutations.

HS.L3U1.25
HS+B.L3U1.11

How does a gene help
regulate the cell cycle?

Investigating DNA, Genes, Mutations, and their Relastionship to cancer

Students will analyze the connection between elements of cell
function and presence of cancer.

HS.L1U3.23
HS+B.L3U1.11

11 (Day 10)
How does a gene help
regulate the cell cycle?
12 (Day 11)

Students will analyze the historical and ethical aspects of HeLa cells
to develop CERs about cell function and cancer research.

HS.L1U3.23
HS+B.L3U1.11

Investigating the viral DNA integration's relationship with cancer

How does a gene help
regulate the cell cycle? How
Investigating the stages of meiosis and mitosis
can mutations be passesd
to future generation

14 (Day
14 and
How can mutations be
15)
passed to future
generations?

HS.L1U1.22
HS.L3U1.24
HS+B.L1U1.9

Investigating viral DNA integration's relationship with cancer

Activity (2.0) DAY 1

(Phenomenon

Replication modeling
lab

https://docs.google.
com/document/d/19J
X6xl06eaVv2eQMpt
CZZrToV754HHCxGL
_qbSg4AE/edit

Formative RepTranscriptionTranslation

HHMI p53 Click and
Learn

Do Animals Get
Cancer?

Article

HeLa and aspects of Immortal cells
anchoring
cancer

The Good, the Bad,
and the HeLa article
analysis and group
discussion

Meiosis modeling
activity.ppt

Students will model showing the different stages of meiosis,
differences between meiosis and mitosis, and why Henrietta’s
children do not have “immortal” cells.

13
(Day12
and 13)

DNA structure quick
activity

Students will model the genomic changes due to viral DNA
integration.

HS. L3U1.25

Modeling meiosis
doc

Mitosis vs Meiosis
Modeling activity

“Tree Man”

Tree Man Video Clip

https://youtu.
be/40hYchtYh_cI

HPV viral integration
activity

Viral DNA
Integration activity

Viral ID lab

How can mutations be
passed to future
generations?

Investigating viral DNA integration's relationship with cancer

Students will model the genomic changes due to viral DNA
integration.

HS. L3U1.25

Virus - scale

District Summative Assessment
School City title
SCHS-DV Biology (Disease) (19-20)L

Assessment Blueprint

Technology Integration

Student Review

Assessment Window

Content Vocabulary
Essential Content Vocabulary for student
Content Vocabulary includes words that are specific to a given domain or subject area, rarely being found outside of their
particular content area. Often, these words can be found directly in the content standards and are present as the concept words
(typically nouns) in a Learning Objective. Content Vocabulary words are addressed extensively in the Concept Development of a
lesson, through the use of clear definitions, examples, and Checking For Understanding questions, as these words and terms are
frequently the foundation of a lesson.
Examples: affixes, dialogue, exponents, circumference, cellular respiration, photosynthesis, legislature

DVUSD Adopted Resources
Discovery Education Techbook
ExploreLearning Gizmos

Strategies for Literacy

Summative Intervention Assignment

Academic Vocabulary
Essential academic vocabulary necessary for student understanding of Unit Goals
Academic Vocabulary can be defined as words that are not tied to any particular course or content area. These are words that
students may be exposed to during any subject or class, whether it is math or social science. Typically, these are words that regularly
appear in academic texts and tests, but DataWORKS has found that they are not often explicitly taught. Academic Vocabulary words
often show up as the skill words in Learning Objectives, but can occur at any point during a lesson as well. Because of this, it is most
effective to teach Academic Vocabulary words as they arise, within the context of a lesson.
Examples: consist, constitute, distribute, establish, indicate, occur, significant, recognize, respond

Instructional Strategies

HS Biology
Unit Number & Title:

Penguin

DRAFT

Updated January 2020

Quarter: 4

Time Frame: 5 Weeks

Crosscutting Concepts
Knowing
Science

E1

Understa
nding
Science

U3

Content Standard and Science and Engineering Practice

HS.E1U3.14

Learning Targets- "I can" statements

DOK

U3

HS.L3U3.26

Engage in argument from evidence regarding the ethical, social, economic,
and/or political implications of a current genetic technology.

Engaging in Argument from Evidence
Obtain, evaluate, and communicate evidence that describes how changes in
frequency of inherited traits in a population can lead to biological diversity

L4

U1

HS.L4U1.27

Obtaining, Evaluating and Communicating Information
Gather, evaluate, and communicate multiple lines of empirical evidence
to explain the mechanisms of biological evolution.
L4

U1

HS.L4U1.28

Obtaining, Evaluating and Communicating Information

L3

U1

HS+B.L3U1.12

Learning Progression
from State Standards
Document

Performance
Level Indicators
(PLI)

Unwrapping
Document

link

link

link

link

Engage in argument from evidence about the availability of natural resources,
occurrence of natural hazards, changes in climate, and human activity and how
they influence each other.

link
link

Obtaining, Evaluating and Communicating Information

L3

Critical Concept
Scale

I can use evidence to explain how the use of genetic technology has
ethical implication
I can use evidence to explain how the use of genetic technology affects a
society
IIcan
use of in
genetic
impacts
canuse
useevidence
evidenceto
toexplain
supporthow
thatthe
a change
allele technology
frequency has
economics
occurred. and politics.
IIcan
pointinherited
of view regarding
impact
genetic technology
candefend
identifyahow
traits can the
change
the of
biodiversity
of a
on society.
population.
I can explain different mechanisms that cause changes in allele
frequency in a population.
Explain the evidence to support that natural selection, over time, led to
the evolution of organisms from a common ancestor (for example,
critique a proposed line of common ancestry [such as humans from
apes, whales from land mammals, or birds from dinosaurs] using
multiple lines of evidence).

DOK 3

link

link

link

link

DOK 3

link

link

link

link

DOK 2

link

link

link

link

Analyze and interpret data on how mutations can lead to increased genetic
variation in a population.

link

Analyzing and Interpreting Data
L4

U1

HS+B.L4U1.13

Construct an explanation based on scientific evidence that the process of natural
selection can lead to adaptation.

link

Constructing Explanations and Designing Solutions
L4

U1

HS+B.L4U1.14

Construct an explanation based on scientific evidence that the process of natural
selection can lead to adaptation.

link

Constructing Explanations and Designing Solutions

Teacher Guide

Supporting Questions by Lesson

1

Does geography affect
common ancestory?

Driving Question:
Anchor Phenomenon: Saving Penguins

Lesson Phenomenon

https://www.youtube.com/watch?v=0tjoMmHDZZQ&feature=youtu.be

Lesson Overview

PLI

The majority is from the Illinois Storyline Project.
https://ilscience.org/Storyline

Lesson Resources

Answer
Formative
Keys (Do
Not Publish Assessment
on canvas or (Examples
not
internet required)
For Teacher
use only)

2

How does DNA serve as
evidence for common
ancestory?

3

How do human actions
affect species?

4

How do human actions
affect native species?

5

What is the importance of
genetic diversity?

6

How do populations change
over time?

7

How do humans maintain
genetic diversity in
managed populations?

District Summative Assessment
School City title
SCHS-DV Biology (Penguin) (19-20)L

Assessment Blueprint

Technology Integration

Student Review

Assessment Window

Content Vocabulary
Essential Content Vocabulary for student
Content Vocabulary includes words that are specific to a given domain or subject area, rarely being found outside of their
particular content area. Often, these words can be found directly in the content standards and are present as the concept words
(typically nouns) in a Learning Objective. Content Vocabulary words are addressed extensively in the Concept Development of a
lesson, through the use of clear definitions, examples, and Checking For Understanding questions, as these words and terms are
frequently the foundation of a lesson.
Examples: affixes, dialogue, exponents, circumference, cellular respiration, photosynthesis, legislature

DVUSD Adopted Resources
Discovery Education Techbook
ExploreLearning Gizmos

Strategies for Literacy

Summative Intervention Assignment

Academic Vocabulary
Essential academic vocabulary necessary for student understanding of Unit Goals
Academic Vocabulary can be defined as words that are not tied to any particular course or content area. These are words
that students may be exposed to during any subject or class, whether it is math or social science. Typically, these are
words that regularly appear in academic texts and tests, but DataWORKS has found that they are not often explicitly
taught. Academic Vocabulary words often show up as the skill words in Learning Objectives, but can occur at any point
during a lesson as well. Because of this, it is most effective to teach Academic Vocabulary words as they arise, within the
context of a lesson.
Examples: consist, constitute, distribute, establish, indicate, occur, significant, recognize, respond

Instructional Strategies

DRAFT

HS Biology
Updated June 2019
Semester 1

Semester 2

Unit 1 (# days)

Quarter 2 (# days)

Quarter 3 (# days)

Quarter 4 (# days)

Date Range

Date Range

Date Range

Date Range

Trophic Levels
timeframe - 3 days + Kilocash
assessment

Unit Title
Unit Title
timeframe- instructional # of days timeframe- instructional # of days
+ assessment
+ assessment
Homeostasis
timeframe- 30 days/6 weeks
+ summative assessement

Lu Lu Lioness Lab
timeframe- 3 days + individual
self-assessment
Genetics & Geography
timeframe- 5 days + midpoint
assessment
Nutrition Lab
timeframe- 4 days + CER
assessment
Macromolecules/
Food Webs/Populations
timeframe- 10 days + Elephant
DNA assessment
Conservation
timeframe-9 days + final
formative assessment
Africa Storyline
timeframe- 45 days + summative
assessment (lasts 4 days)

DISTRICT ASSESSMENT- Type of Test
SCHS-DV Biology (Africa) (19-20)L

Unit Title
Unit Title
timeframe- instructional # of days timeframe- instructional # of days
+ assessment
+ assessment

DISTRICT ASSESSMENT- Type of Test
Name of Test

DISTRICT ASSESSMENT- Type of Test
Name of Test

DISTRICT ASSESSMENT- Type of Test
Name of Test

https://edulastic.com/blog/dok-science-ngss/

Depth of Knowledge Questions for
Science
DOK 1
Of course, DOK 1 items involve the recall of information and basic concepts. At DOK 1,
students will:
• Recall and identify basic, grade-level appropriate scientific terms, procedures, and
tools;
• Represent scientific relationships using words or diagrams;
• Describe examples and non-examples of grade-level appropriate scientific concepts.

DOK 2
DOK 2 items involve a higher level of thinking than DOK 1 items, including some
decision-making around how to approach the task. You will see back and forth with the
knowledge skills and abilities with DOK 1 and 3 items and tasks. At DOK 2, the
evaluation may focus on only one possible answer. At DOK 2, students will:
• Describe examples and non-examples of scientific concepts;
• Interpret data from charts, graphs, and other graphic displays;
• Design investigations around scientific questions;
• Evaluate models of engineering and scientific solutions.

DOK 3
Items at the DOK 3 level require strategic thinking and include the use of reasoning,
planning, and/or evidence-based solutions to solve and justify responses. At DOK level
3, the depth of knowledge questions for science should focus on a concept that has
more than one possible answer. At DOK 3, students will:
• Design investigations around scientific questions;
• Evaluate models of engineering solutions;
• Justify conclusions based on experimental data with reasoning and evidence.

DOK 4
At DOK 4, the focus is on projects. At DOK 4, students will:
• Develop and work on an inquiry project that focuses on solving a problem;
• Design and conduct an experiment, analyze its data, and report results or solutions.

Working towards DOK 4 in science
It’s important to note that as you work towards engaging students with project based
learning or inquiry projects, you are working towards DOK 4. As with learning in any
subject, to get to DOK 4, it’s important to make sure that students can recall
terminology and demonstrate basic understanding first.

HS Biology

/document/d/1FjGs2o7i9mOiGDSE_n0EcTTWnlvaeKsH3-CvwT9b6wk/edit?usp=sharing

Unit Number & Title

Updated January 2020

Term:

Time Frame:

Light and Sound

Crosscutting Concepts
Knowing
Science

P2

Understa
nding
Science

Patterns

Structure and
Function

Content Standard and Science and Engineering Practice

Cause and Effect

Learning Targets- "I can" statements

U1

DOK

Critical Concept
Scale

U1

CCCs

U1

Patterns

U2

Cause and Effect

U3

Scale, Proportion and
Quantity

L1

Systems and System
Models

L2

Energy Flow and
Matter: Flows, Cycles
and Conservation

link

DOK 3
link

P4

copy from here

DOK 3
link

P2

Learning
Progression from
State Standards
Document

U1

link

DOK 3
link

link

link

link

link

link
L3

Structure and Function
link

link

Anchor Question: How Does Light Help Me See Things and Communicate with Others?
Anchor Phenomenon: Turn off lights in classroom and have students go around and look at things.
Synopsis: In this unit, students start by exploring how many shapes can be seen in various locations around a darkened classroom on different pieces of paper. They can not see all the shapes in these
conditions. This leads students to start noticing and wondering about other phenomena related to seeing in the dark, which in turn leads to new questions about … ..
● What could we see if we made our room completely dark?
● How we can make our room as dark as possible?
● How can we use light to communicate, throughout different places in the school, without making any noise?

Supporting Questions by Lesson

L4

NGSS Full
Storyline

Lesson Performance Expectation

Lesson Phenomenon

Stability and Change

E1
SEPs
E2

Asking Questions and
Defining Problems

Analyze data by recording and sharing observations and using them to describe patterns
Ask questions based on observations from this experience and from other prior experiences

Lesson 1

P1

Define problems and brainstorm solutions

Lesson 2

Lesson 3

Plan and conduct an investigation collaboratively to produce data to help determine which materials will be the best (patterns) for blocking
out the light coming through the windows in our classroom.

How can I block light that's coming into our room
through the window?

Test various materials to see how well they block light.

Which materials will block the light best (to help us
make our room as dark as possible)?

Test materials on the "window" of the small "room" to see
how well they block the light.

P2
Planning and Carrying
Out Investigations

Define problems and Develop related to the “How can we make a smaller (scale) window on a smaller wall?” to test the materials again to
determine which ones would block all the light coming into the room.
Plan and conduct investigation collaboratively to generate additional ideas for how we could use a CD/DVD case on the side of a box, and a
flashlight to test “Which materials block the light best (patterns)?” and then test those materials to provide evidence to answer this
question.
Define problems and Develop solutions re lated to the question, “How can we make a smaller (scale) window on a smaller wall?” to test
the materials again to determine which ones would block all the light coming into the room.

Developing and Using
Models

P3

Analyzing and
Interpreting Data

What do we see when we look into a place where
all the outside light is blocked from getting in?

When we use a shoebox with with a secured lid, and cut
out flaps in the sides of the box that can be opened and
closed in order to let light in, and small pictures we hung on
the inside walls of the shoebox, we noticed different
patterns when we looked into the shoebox with the
window flap opened vs. closed.

Lesson 5

How does letting light into the box affect what we
can see inside it (with the ipad/smart phone)?

Plan an investigation collaboratively to observe a phenomenon a different way (allow us to all look into the closed box at the same time).
When we reuse the light box from the previous lesson, but
place different small object to place inside the lightbox, we
Conduct an investigation to produce data to serve as the basis for evidence to answer a question, “How does letting light into the box
get more consistent results, particularly when we use the
affect (cause-effect) what we can see inside the box?”
iPad as an “eye” to create a shared viewing experience into
the viewing hole of each box we put in front of the class
Engage in argument from evidence to construct a claim that if there is no light in the space of an object (cause), then we can not see that
camera.
object (effect).

Lesson 6

What are some light sources that are small enough
and safe enough to bring into our box?

Pictures (in teacher slideshow),
Trade Books (Light is Everywhere, Sources of Light)

Obtain, Evaluate, & Communicate Information from an interactive reader, that will be useful in help making claims about “What are some
light sources that are small enough (scale) and safe enough to bring into our box?”

Lesson 7

What would we be able to see in the box (or any
closed up place, like a cave covered up at the
opening) if we brought a light source into it?

Cave Explorer video - why can’t we see anything in a cave?
How do we reveal what’s in the cave? Spelunking Video:
https://www.youtube.com/watch?v=npHq5xqgCQE

Develop and use a model to help predict & explain that we can see things inside a closed space (cave/box) when the is an opening for light
from outside the (cave/box) to get into it, but we can’t see things inside (effect) the cave/box when no light gets into a cave/box because
(cause) a material blocks light on the outside from getting inside the box.

Lesson 8

Where else do people use materials to block out
the light?

Photographs of designed objects in bright sunlight
Umbrellas, awnings, sun visors, domes, show striking
shadow regions on other objects around or underneath
them.

Analyze Data using observations (from photos) to describe relationships in the designed world between man-made objects that people use
to try to block out sunlight and the patterns we see on the surfaces under/behind them that provides evidence that they are blocking light.

Lesson 4

Lesson 9

Will all materials create a shadow?

Lesson 10

Where else in the world do we see light sources,
light going through different materials, and
different materials making shadows?

Define problems and Develop solutions re lated to the question, “How can we use camera phones to help us all see inside each little room
at the same time without letting light into each box?” so that we can determine for sure if we can see any part (patterns) of the things
inside the box with the flaps closed completely and no light from the outside could get into the space inside.

Engage in Argument From Evidence making a claim that objects in the photographs are producing (causing) shade/shadows (effect).

Plan and Carry Out an investigation collaboratively to produce data to determine whether any type of material (cause) will create a shadow
We test our materials again in the CD window case, but this (effect).
time our materials were in different shapes (triangles, stars)
and notice patterns in whether they make shadows or not. Analyze data to describe patterns in the data (from the investigation above) to to determine if there is a relationship between whether a
material makes a shadow and whether it blocks light.
Light hunt: Take our ipads and go record stuff in the world
outside

Picture
Perfect

Engage in argument from evidence to construct a claim about whether each person could or could not see any part (patterns) of the things
inside the box with the flaps closed completely and no light from the outside could get into the space inside.

Photographs/video clips from the light hunt (exit signs,
signal lights on a car, stoplight, crosswalk sign, neon signs,
street lights, railroad crossings, lights on an elevator,
ambulance/fire truck lights, lighthouses)

Plan and conduct an investigation collaboratively to gather data that provides evidence for patterns in the way/where people are using
light sources, materials and objects are being used for blocking light or letting light through,, and shadows are being formed in the world
outside our school.
Engage in argument from evidence making a claim, supported by evidence from the above investigation, that some light sources in the
world around us are doing more than just providing light for us to see, they are also be used to communicate a message because of a
pattern between their structure and function.

Mirror, Mirror Lesson
How do mirrors work?
Extension Lessons if time permits
Defining problems where there may be a need for designing a way to use light to communicate messages over a large distance to a group
of people in our school without making a sound.

School hallway communication problem.
Lesson 11
(a-c)

How can we use light to communicate without
making any noise?

Give students a mystery bag of materials so that all
students have different materials to work with. This will
encourage students to manipulate the materials.

Design a solution including both the tool and the code (the structure and its function) to communicate messages to other students in our
school down the hall using light, without making a sound.
Plan and Conduct Investigations w ith partners to gather data to serve as the basis for evidence for the argument below related to the
solution above.

School hallway communication problem.
Lesson 11
(d-f)

Lesson 12

Communicate information about the design solutions (structure & function) tried and the results generated (patterns), to make evidencebased claims ( argument from evidence), about which solutions are more effective at solving the original problem (see previous lesson).

Give students a mystery bag of materials so that all
students have different materials to work with. This will
encourage students to manipulate the materials.

What materials could we use to redirect light
around a corner to communicate with someone in a
different room, or in a different hallway, or on a
different floor, without making a sound?

Evaluate alternate solutions that other people tried to identify new design features (possible causes and effects & structure / function
relationships) that may help make our own designs more effective at solving the original problem (see previous lesson) if we incorporated
them into a redesign of them.

Mirrors/reflective materials in addition to the original
materials presented in Lesson 2 (Foil, mirrors, curved pipe
(pvc or paper towel tubes), sequins, tin cans (from canned
goods,).

Defining problems where there may be a need for designing a way to use light to communicate messages over a large distance AND
redirect it around a corner to a group of people in our school without making a sound.
Design a solution i ncluding both the tool and the code (the structure and its function) to communicate messages to other students in our
school down the hall and around the corner using light, without making a sound.

Plan and Conduct Investigations w ith partners to gather data to serve as the basis for evidence for the argument below related to the
Assessments
solution above.

Formative Tasks
How will student will
demonstrate their progress
through performance and
transfer of understanding.

Summative Task
Communicate information about the design solutions (structure & function) tried and the results generated (patterns), to make evidence
Task (argument
& Evidencefrom
in a to
determine
if which solutions are more effective at solving the original problem (see previous lesson).
based claims
evidence),
about
the unit goals were achieved?

P4
Using Mathematics and
Computational
Thinking

Constructing
Explanations and
Designing Solutions
Engaging in Argument
from Evidence

Technology Integration

Content Vocabulary
Essential Content Vocabulary for student

Obtaining, Evaluating
and Communicating
Information

Academic Vocabulary
Essential academic vocabulary necessary for student understanding of Unit Goals

DVUSD Aligned Lesson Plans

DVUSD Adopted Resources
Teacher guide for NGSS Storyline

Curated resources to enhance DVUSD Adopted Resources
NGSS tie in

Trade Books

NGSS Storyline

Light is Everywhere: Sources of Light
and Its Uses (For Early Learners):
Nature Book for Kids - Earth Sciences
(Children's Earth Sciences Books) by
Baby Professor
Sources of Light (Light All Around Us)
by Daniel Nunn

Strategies for Literacy

Instructional Strategies

copy from
here

CCCs

U1

Patterns

U2

Cause and
Effect

U3

Scale,
Proportion
and Quantity

L1

Systems and
System
Models

L2

Energy Flow
and Matter:
Flows, Cycles
and
Conservation

L3

Structure and
Function

L4

Stability and
Change

E1

SEPs

E2
P1

Asking
Questions and
Defining
Problems
Developing
and Using
Models

P2

Planning and
Carrying Out
Investigations

P3

Analyzing and
Interpreting
Data

P4

Using
Mathematics
and
Computationa
l Thinking
Constructing
Explanations
and Designing
Solutions
Engaging in
Argument
from Evidence
Obtaining,
Evaluating
and
Communicati
ng
Information

DRAFT

HS Biology
SCOPE AND SEQUENCE
Duration in
Weeks

Quarter

9 weeks
41
instructio
nal days
plus

Dates

Unit Title

Essential

Plus

August 11 -

HS.L2U3.18

HS+B.L2U1.1

October 9

HS.L2U1.21

HS+B.L2U1.3

extra days
1

10/11-10/18

Africa

2

December 5

Homeostasis

Science and
Crosscutting Concepts
Engineering Practices
Developing and Using
Models
Using Mathematics and
Computational Thinking

Structure and Function

Patterns

Anchoring Phenomenon

October 15 - October 29
Cause and Effect
https://youtu.be/1OXj4G5uCfs

HS.L1U1.22

HS+B.L1U1.5

HS.L3U1.24

HS+B.L2U1.8

Analyzing and Interpreting
Data

Additional behavior

HS.L3U1.25

HS+B.L1U1.9

Crocs vs tortoises

HS.L4U1.27

HS+B.L3U1.10

Obtaining, Evaluating and
Communicating
Information

HS.L4U1.28

HS+B.L3U1.12

Nov 11 - Nov 22
scoring Nov 25 - Dec 6

Water buffalo vs lions and crocodilles
lion vs buffalo (I would turn the sound off)

HS+B.L4U1.2

Patterns

Otter/Kelp/Urchin video clip and DQB
(12:20 - 15:26)

HS.P4U3.9

HS+B.L2U1.3

Using Mathematics and
Computational Thinking

Scale, Proportion and
Quantity

https://www.hhmi.org/biointeractive/someanimals-are-more-equal-others-keystonespecies-and-trophic-cascades
scoring ends on Jan 6 or by Admin Decision

HS.L2U1.19

HS+B.L1U1.6

Asking Questions and
Defining Problems

Energy Flow and Matter:
Flows, Cycles and
Conservation

HS.L1U1.20

HS+B.L1U1.7

Engaging in Argument
from Evidence

Cause and Effect

Obtaining, Evaluating and
Communicating
Information

Systems and System
Models

HS+B.L2U1.8

3

January 22

HS.P1U1.2

Melanin

HS.L3U1.24

scoring ends Jan 17

Stability and Change

HS+B.L1U1.4

Constructing Explanations
and Designing Solutions

Structure and Function

HS+B.L3U1.11

Developing and Using
Models

Patterns

Obtaining, Evaluating and
Communicating
Information

Cause and Effect

HS.L3U1.25

5 weeks

3

Disease

HS.L1U1.22

HS+B.L1U1.5

Constructing Explanations
and Designing Solutions

HS.L1U3.23

HS+B.L1U1.9

Analyzing and Interpreting
Data

HS+B.L3U1.10

Developing and Using
Models

HS+B.L3U1.11

Using Mathematics and
Computational Thinking
Obtaining, Evaluating and
Communicating
Information

December 9 - 20

Attempt 2 Jan 6 - 10

Structure and Function

5 weeks

scoring October 30 - Nov 5

Developing and Using
Models

HS.L2U1.21

December 16

Assessment

“The Battle at Krueger” video clip

Constructing Explanations
and Designing Solutions

HS.P1U1.3

October 21

7 weeks
Start by
October
28

Standards

Video clip: Brazilian family (4m25s)
https://www.youtube.com/watch?
v=awhQ6NT7LBA&feature=youtu.be

Need to email contributors for the name of
the Youtube video and a description. The
link in the calendar is restricted.

5 weeks

4

Penguin

HS.E1U3.14

HS+B.L3U1.12

Obtaining, Evaluating and
Communicating
Information

Saving penguins

HS.L3U3.26

HS+B.L4U1.13

Analyzing and Interpreting
Data

https://www.youtube.com/watch?
v=0tjoMmHDZZQ&feature=youtu.be

HS.L4U1.27

HS+B.L4U1.14

Constructing Explanations
and Designing Solutions

HS.L4U1.28

Engaging in Argument
from Evidence
Dog Breeding

3 weeks

4

Updated January 2020

Canine

https://www.hhmi.org/biointeractive/dogbreeding

