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HONORS BIOLOGY CURRICULUM ACTIVITIES -
ALIGNED WITH NGSS STANDARDS

Units 1 and 3 Activities — Ecology, Ecosystems, and
Biodiversity

Cellular Respiration Activity

Students will model the biochemistry behind cellular respiration by acting out the steps of
cellular respiration.

HS-LS!.C: Organization for Matter and Energy Flow in Organisms

Published by NGSS Life Science

Build a Paper Ecosystem

Using biotic and abiotic factors, students will build a food web and energy
pyramid using examples of producers, consumers, and decomposers.
HS-1.S1.C: Organization for Matter and Energy Flow in Organisms

Photosynthesis Activity

" Students learn the chemical formula for photosynthesis by acting out plant's
photosynthetic process including photosystem 2, photosystem 1, and the Calvin cycle.
Great visual and kinesthetic activity.

HS-LS2.B: Cycles of Matter and Energy Transfer in Organisms

How does Energy Flow Through an Ecosystem?

Virtual lab: Model Ecosystems
http://www.mhhe.com/biosci/genbio/virtual labs/BI, 02/BL_02.html
HS-1.82.B: Cycles of Matter and Energy Transfer in Organisms

These activities belp to prepare students to meet Performance Expectations (PE)

(from hitp://serendip.brynmawr.edw/exchange/bioactivities/NGSS)

HS-1.81-5, “Use a model to illusirate how photosynthesis transforms light energy
into stored chemical energy."

HS-LS1-7, "Use a model to illustrate that cellular respiration is a chemical
process whereby the bonds of food molecules and oxygen molecules are broken and the
bonds in new compounds are formed resulting in a net transfer of energy.”

FIS-1,82-5. "Develop a model to illustrate the role of photosynthesis and cellular
respiration in the cycling of carbon among the biosphere..."



Scientific Practices[1] Crosscutting Concepts[2]

Activity
Model | Investigation | Data | Explain | Argue | Mechanism Models | Energy

How do biclogical

lorganisms_use
?
energy? . . N

(DCI: 151.C; PE:
HS-LS1-7)

Using Models to
Understand

Photosynthesis

(DCI: L$1.C, LS

2.8; PE: HS-L51-5,
HS-LS1-7, H5-LS2-
5)

Photosynthesis

(DCI: L51.C; PE:
145-151-5)

Where does a
nlant's mass come
from?

(DCI: LS1.C; PE:
HS-1.51-5)

Plant Growth
Puzzle

(DCI: L51.C; PE:
HS-151-5 and HS-
LS1-7)




How do muscles

zet the energy

they need for
athletic activity? + + +

(DCl: LS1.C; PE:
HS-LS1-7)

Food, Energy and
Bady Weight

(DC; LS1.C; PE:
HS-1S1-7)

—

[1] Model = Developing and Using Models; Investigation = Planning and Carrying out
Investigations; Data = Analyzing and Interpreting Data; Explain = Constructing
Explanations and Designing Solutions; Argue = Engaging in Argument from Evidence

[2] Mechanism = Cause and effect: Mechanism and explanation; Models = Systems and
System Models; Energy = Energy and Matter: Flows, Cycles and Conservation

Learning Activities for Disciplinary Core Idea (DCI) LS1.C - Organization for
Matter and Energy Flow in Organisms

L.S2.B - Photosynthesis and Cellular Respiration — Carbon Cycle

(from http://serendip.brynmawr.edu/exchange/bioactivitiestGSS)

These activities help to prepare students to meet Performance Expectations (PE)

v HS-L81-5, "Use a model to illustrate how photosynthesis transforms light energy
into stored chemical energy.”
. HS-1.81-7, "Use a model to illustrate that cellular respiration is a chemical

process whereby the bonds of food molecutes and oxygen molecules are broken and the
bonds in new compounds are formed resulting in a net transfer of energy.”

. [1S-L82-5. "Develop a model to illustrate the role of photosynthesis and cellular
respiration in the cycling of carbon among the biosphere...”



[ 1] Model = Developing and Using Models; Investigation = Planning and Carrying out
Investigations; Data = Analyzing and Interpreting Data; Explain = Constructing
Explanations and Designing Solutions; Argue = Engaging in Argument from Evidence

[2] Mechanism = Cause and effect: Mechanism and explanation; Models = Systems and
System Models; Energy = Energy and Matter: Flows, Cycles and Conservation

Learning Activities for Disciplinary Core Ideas (DCI) LS2.A — Interdependent
Relationships in Kcosystems

LS2.B — Cyeles of Matter and Energy T ransfer in Ecosystems
LS2.C - Ecosystem Dynamics, Funetioning and Resilience

(from http:f/sereudix).brvmnawr.edu]exchange/bioactivitiest GSS)

These activities prepare students to meet Performance Expectations (PE)

MS-LS2-3. “Develop a model to describe the cycling of matter and flow of
energy among living and nonliving parts of an ecosystem.”

HS-LS2-1,"Use mathematical and/or computational representations to support
explanations of factors that affect carrying capacity of ccosystems.. M

Hs-LS2-2, “Use mathematical representations to support and revise explanations
based on evidence about factors affecting... populations in ecosystems...”

HS-LS2-4. “Use a mathematical representation to support claims for the cycling
of matter and flow of energy among organisms in an gcosystem.”

HS-LS2-5. “Develop a model to illustrate the role of photosynthesis and cellular
respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere and
geosphere.”

HS-LS2-6, "Evaluate the claims, evidence and reasoning that the complex
interactions in ecosystems maintain relatively consistent numbers and types of organisms
in stable conditions, but changing conditions may result in a new ecosystem.”

Scientific Practices[1} Crosscutting concepts[2]
Activity Modelath DataExplainArgueMechanismModeisStability/ Fnergy/
IChange
Matter
Population Growth - s + N
Exponential and * *

Logistic Models vs,




Complex Realities

(DCI: LS2.A, LS2.C; PE:
HS-LS2-1, HS-152-2)

Food Webs, Energy
Flow, Carben Cycles
and Trophic Pyramids

(DC): LS2.B; PE: MS-LS2-
3, HS-LS2-4, H5-1.52-5

Changine Biological
Communities -
Disturbance and
Succession

(DCl: 1L52.C)

{ 1] Mode! = Developing and Using Models; Math = Using Mathematics and
Computational Thinking; Data = Analyzing and Interpreting Data; Explain =
Constructing Explanations; Argue = Engaging in Argument from Evidence

121 Mechanism = Cause and effect: Mechanism and explanation; Models = Systems and
system models; Stability/Change = Stability and Change; Energy/Matter= Energy and
Matter: Flows, Cycles and Conservation

NGS Standard: Design, evaluate, and refine a solution for reducing the impacts of
human activities on the environment and biodiversity (BS-LS2-7).

Culminating Showcase Lesson: Bye, Bye Birdie

https://www.uopulationeducation.m;qfsites/default/ﬁles/activity~bye bye birdie.pdf

Currictlum CD: Earth Matters,Biodiversity (Earth Matiers Unit)

Grade Level: High School

Subjects: biology, environmental science, language arts, civics



Lesson Objectives: In this lesson students will be able to:

Develop criteria that ecologists, wildlife managers, and public cofficials might use
to make decisions about protecting endangered species.

Conduct research on an endangered species through the Internet and other
SOUurces.

Present their findings, showing how their species measures up against the chosen

decigion criteria.

Many human activities have adverse effects on the environment, Human induced climate
change, deforestation, land use conversion, and potllution are causing a great loss in
spectes biodiversity across the planct. Scientists estimate that as much as species could go

extinct by the year 2020, and some argue humans are the primary driver behind a sixth

mass extinction. High species biodiversity provides many valuable ecosystem services

that keep our planet in equilibrium. With the rate of wildlife endangerment increasing,
difficult decisions are required in order to prioritize efforts to save endangered species, In
Bye, Bye Birdie students determine which factors should be considered in species

conservation and conduct research on an endangered species to justify it preservation.

Note: This lesson is fargeted io meet NGS Standard HS-1.52-7 —however— if is most
closely aligned 1o its supporting Diseiplinary Core Idea LS4.D (by grade 12), which
examines the ways inwhich humans adversely impact biodiversity. This activity should
be used to supplement a series of lessons aimed at meeting standard HS-LS2-7.

Units 2 and 4 Activities- Cell Specialization,
Homeostasis, and DNA/Inheritance

Learning Activitics for Disciplinary Core Idea (DCI) LSLA - Structure and
Function (Part 1)

(from http:/ serendin.brvnmawr.cdu/cxchange/bioactivities/N GSSY

These activities help to prepare stodents to meet Performance Expectations (PE):

MS-LS1-2, "Develop and use a model to describe the function of a cell as a whole
and ways parts of cells contribute to the function."



MS-1,81-3, "Use argument supported by evidence for how the body is a system of
interacting subsystems composed of groups of cells.”

Scientific Practices’

Crosscutting Concepts’®

Activity'

Model

Investigation

Explain

Argue nfo

Mechanism

Models

Structure/Function

Structure
and
Function of
Cells,
Organs and
Crgan
Systems

(DCH: 1S1.A;
PE: MS-LS1-
2, MS-LS1-
3[4

Diffusion
Across a
Selectively
Permeable
Membrane

(DCI: LS1.A;
PE: MS-LS1-
2)

Introduction|
to Osmosis

(DCI: LST.A;
PE: MS-LS1-
2)

IFor each activity,
and background information are available at the link given.

Student Handouts and Teacher Notes with instructional suggestions

*Model = Developing and Using Models; Investigation = Planning and Carrying out
Tnvestigations; Data = Analyzing and Interpreting Data; Explain = Constructing




Explanations and Designing Solutions; Argue = Engaging in Argument from Evidence;
Info = Obtaining, Evalvating and Communicating Information

IMechanism = Cause and effect; Mechanism and explanation; Models = Systems and
system models; Structure/Function = Structure and fimction

‘DCI = Disciplinary Core Idea; PE = Performance Expectation. Additional information
is provided in the Teacher Notes (see footnote 1} and the Next Generation Science
Standards website where you can use the search function to find more specifics.

Learning Activities for Disciplinary Core Ideas (DCI) LS1.A - Structure and
Yunction (Part 2) and

LS1.B - Growth and Development of
Organisms

{from http://serendip.brynmawr.edu/ exchange/bioactivities/NGSS)

These activities help to prepare students to meet Performance Expectations (PE)

1IS-L81-1, "Construet an explanation based on evidence for how the structure of
DNA determines the structure of proteins which carry out the essential functions of life
through systems of specialized cells.”

HS-LS1-2, "Develop and use a model to illustrate the hierarchical organization of
interacting systems that provide specific functions within multicellular organisms.”

HS-L.S1-3. "Plan and conduct an investigation to provide evidence that feedback
mechanisms maintain homeostasis.”

1S-LS1-4, "Use a model to illustrate the role of celtular division (mitosis) and

differentiation in producing and maintaining complex organisms.”

Scientific Practices[1] Crosscutting Concepts[2]

Activity Ask | Model | investigation | Data Explain | Argue | Models | Structure Stability/
and
function [change

tnderstanding
the Functions

of Proieins
and DNA

(DCI: LS1.A,

153.A; PE: HS-
LS1-1, HS-LS3-
1)




Enzymes Help

lUs Digest
Food

(DCI: LS1.A;
PE: HS-L51-1,
HS-LS1-2)

Struckure and

{Function of

Maolecules and

Cells

(DCI: LST.A;
PE: HS-LS1-1)

DNA

(DCI: LST.A,
LS3.A;

PE; HS-LS1-1,
MS-L53-1, HS-
tS53-1)

NA

Structure,
Function and

Replication

(DCI; LS1.A,
1S3.A;

PE: HS-L51-1,
MS-LS3-1, HS-
LS3-1)

From Gene to
Protein -
Transcription
and
Translation

(DCi: LS1.A,




LS3.A, LS3.B;
PE: HS-LS1-1,
HS-LS3-1)

Mitosis - How
fach New Cell
Gelts a

Complete Set
of Genes

(DCE: LST.A,
L51.8, LS3.A;

PE: MS-LS3-
2, HS-LS1-4,
HS-LS3-1)

IMeiosis and
Fertilization -
Understanding
How Genes
Are Inherited

(DCI: LS1.A, + + +
£S1.B, LS3.A,
1 53.B;

PE: MS-LS3-
7, HS-LS3-1,
HS-153-2)

Homeostasis
and Negative
Feedback -
iConcepts and
Breathing + + + + +
Experiments C

(DCL: L51.4;
PE: HS-LS1-3)

[1] Ask = Asking Questions; Model = Developing and Using Models; Investigation =
Planning and Carrying out Investigations; Data = Analyzing and Interpreting Data;
Explain = Constructing Explanations; Argue = Engaging in Argument from Evidence



[2] Models = Systems and system models; Structure/Function = Structure and function;
Stability/Change = Stability and Change

Learning Activities for Disciplinary Core Idea (DCI) LS3A - Inheritance of Traits

(from http:// serendip.brynmawr.edu/exchange/bioactivitics/NGSS)

These activities help to prepare students to meet Performance Expectations (PE)

MS-LS3-1, "Develop and use a model to deseribe why structural changes to genes
located on chromesomes may affect proteins and may result in harmful, beneficial, or
neutral effects to the structure and function of the organism,”

HS-1.83-1, "Ask questions to clarify relationships about the role of DNA and
chromosomes in coding the instructions for characteristic traits passed from parents to
offspring.”

Scientific and Engineering Crosscutting Concepts[2]
Practicesf1}
Activity ‘A
ModellinvestigationDataExplainArgueechanism odelsiStructure/
Function
Mitosis - How
Each New Cell
Gets a
Complete Set of]
Genes
+ + + +

(DCI: LS1.A,

LS1.B, LS3.A;
PE: MS-LS3-

2, HS-LS1-4,

HS-LS3-1)

Meiosis and
Fertilization -
Understanding




How Genes Are
inherited

(DCI: LS1.A,
LS1.8, LS3.A,
LS3.8B; PE; MS-
53-2, H5-LS3-
1, HS-LS3-2)

Genetics

(DCI: LS1.A,
LS3.A, LS3.B;
PE: HS-1S3-1,
HS-LS53-2, HS-
1.53-3)

Soap Opera
Genetics -

Genetics
to Resolve
Family
Arguments

(DCI: LST.A,
153.A, LS3.B;
PE: HS-1S3-1,
HS-LS3-2, HS-
L53-3)

Understanding
the Functions

of Proteins and
DNA

(DCI: LST.A,
153.A; PE: HS-
LS1-1, HS-L53-
1}

DNA

(DCI; LS1.A,
LS3.A; PE: HS-
1511, MS-LS3-




1, HS-LS3-1)

DNA Structure,
Function
and Replication

(DCIl: LS1.A,
153.A; PE: H5-
LS1-1, MS-1.S3-
1, HS-LS3-1)

From Genhe to
Protein -

Transcription
and Translation

(DCI; LS1.A,
LS3.A, LS3.B;
PE: HS-LS1-1,
HS-LS3-1)

iGenetic
Engineering
Challenge -
How can
scientists

develop a type
of Rice that

could prevent
vitamin A

deficiency?

(DCI: LST.A,
LS3.A; PE: HS-
153-1)

*Includes Engineering Practice = Designing solutions

[1] Model = Developing and Using Models; Investigation = Planning and Carrying out
ng and Interpreting Data; Explain = Constructing
Explanations; Argue = Engaging in Argument from Evidence

Investigations; Data = Analyzi

[2] Mechanism = Cause and Effect: Mechanism and explanation; Models = Systems and
System Models; Structure/Function = Structure and Function




Units 5 and 6 Activities: Natural Selection and
Evolution

Learning Activities for Disciplinary Core Ideas (DCI) LS4.A - Evidence of Common
Ancestry and Diversity

L.S4.B - Natural Selection and 1.84.C - Adaptation

{from hitp://serendip.brynmawr.edu/exchange/bioactivities/NGSS)

These activities prepare students to meet Performance Expectations (PE)

MS-LS4-4, "Construct an explanation based on evidence that describes how
genetic variations of traits in a population increase some individuals' probability of
surviving and reproducing in a specific environment.”

MS-1.84-6, "Use mathematical representations to support explanations of how
natural selection may lead to increases and decreases of specific traits in populations over
{ime,"

HS-LS4-2, "Construct an explanation based on evidence that the process of
evolution primarily results from four factors: (1) the potential for a species to increase in
number, (2) the heritable genetic variation of individuals in a species due to mutation and
sexual reproduction, (3) competition for limited resources, and (4) the proliferation of
those organisms that are better able to survive and reproduce in the environment.”

HS-1,84-3, "Apply concepls of statistics and probability to support explanations
that organisms with an advantageous heritable trait tend to increase in propottion to
organisms lacking this trait."

HS-LS4-4, "Construct an explanation based on evidence for how natural selection
leads to adaptation of populations”

HS-L.84-5, "Evaluate the evidence supporting claims that changes in
environmental conditions may result in increases in the number of individuals of some
species...”

HS-1.84-1, "Communicate scientific information that common ancestry and
biological evolution are supposted by multiple lines of empirical evidence."

Scientific Practices[1] Crosscutting Concepts[Z}
Activity Structure/ |Stability/
Model!Math | Data [Explain|Argue |[Mechanism| Models
Function | Change
How coutd + + + + +
complex_eyes




have evolved?

(DCI: LS4.A,
.54.C; PE: HS-
L54-1)

Evolution by
Natural

Selection

(DC!: LS4.B,
LS4.C; PE: MS-
LS4-4, MS-L54-6,
HS-LS4-2, HS-LS4-
3, HS-L54-4)

Natural
Selection - Majar

Cancepts and
Learning
Activities

(DCI: 1.54,B,
LS4.C; PE MS-

| S4-4, MS-LS4-6,
HS-L54-2, HS-LS4-
3, HS-LS4-4)

+ See

Lising Molecular
and Evolutionary
Biology to
Understand
HIV/AIDS and
Treatment

(DCH: LS3.A
L.S4.B; PE: HS-
L54-4)

Evolution and
Adaptations

(DCY: LS4.B,
L54,C; PE: HS-




L54-4)

The Ecology of
Lyme Disease

(DCE: L$4.C; PE;
HS-LS4-5)

[1] Model = Developing and Using Models; Math = Using Mathematics and
Computational Thinking; Data = Analyzing and Interpreting Data; Explain =
Constructing Explanations; Argue = Engaging in Argument from Evidence

[2] Mechanism = Cause and effect: Mechanism and explanation; Models = Systems and
system models; Structure/Function = Structure and function Stability/Change = Stability
and change
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