Wall Township Public Schools Board Approval Date: 8/2020

Course Title: Grade 7 Science

Course Description: Grade 7 Science engages students in an exploration of the life
sciences through hands-on investigations, modeling, and problem-based learning.
Students study the structures and processes that define living things, the flow of
energy and matter in ecosystems, the role of cells in supporting life, and how
genetic information is inherited and expressed. They also examine the evidence for
biological evolution and the importance of biodiversity for ecosystem stability.
Throughout the course, students apply the practices of scientists and engineers as
they ask questions, collect and analyze data, construct explanations, and design
solutions. Students make connections to real-world issues such as climate change,
conservation, and human impact on the environment. This course builds critical
thinking, collaboration, and problem-solving skills while aligning to the New Jersey
Student Learning Standards for Science.

Course Sequence & Pacing

Estimated Number of

Unit Title Instructional Periods

Unit 1: The Study of Living Things 20




Unit 2: Ecosystems: Interaction, Energy & Dynamics 32

Unit 3: From Molecules to Organisms: Cell Structures and Processes 26

Unit 4: From Molecules to Organisms: Cell Structures and Processes Photosynthesis & Cell Division 26
Unit 5: Heredity: Inheritance & Variation of Traits 26

Unit 6: Biological Evolution: Unity & Diversity 25

Unit 7: From Molecules to Organisms Structures & Processes 25

Unit #1

Stage 1 Desired Results
Unit 1: The Study of Living Things: Classification

Unit Summary: Kingdoms, Levels of Classification, Dichotomous Key tool

Unit # Learning Standards / Targets

NJSLS Science (PE):
e MS-LS1-1 Conduct an investigation to provide evidence that living things are made of cells; either one cell or
many different numbers and types of cells
e WMS-LS4-2 Apply scientific ideas to construct an explanation for the anatomical similarities and differences
among modern organisms and between modern and fossil organisms to infer evolutionary relationships

Unit Enduring Understandings: Unit Essential Questions:




e All living things are made of cells, which are the
basic units of structure and function in
organisms.

e Organisms can be made of a single cell
(unicellular) or many cells of different types
(multicellular).

e The study of cells helps us understand how living
things grow, develop, and function.

e Anatomical similarities and differences among
modern organisms provide evidence of common
ancestry.

e (Comparisons between modern organisms and
fossils help scientists infer how species have
changed over time.

Living organisms are fundamentally made of cells,
and understanding cell structure and function is key
to explaining the organization of life.

The diversity of living organisms results from
evolutionary processes that can be studied through
anatomical features and fossil evidence.

Anatomical similarities among species, both living
and extinct, point to shared evolutionary history and
common ancestry.

Scientific investigations of cells and anatomical
structures provide critical evidence for explaining the
relationships and development of life on Earth.

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ and
People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad
e Highlight Ernest Everett Just’s contributions to cell biology and classification systems.
Holocaust

e Introduce how early taxonomy and classification were misused in history (e.g., pseudoscience in eugenics), setting the stage for
ethical discussions later.

Asian American & Pacific Islanders




e Recognize contributions of Asian scientists to microbiology and taxonomy.
Climate Change

e Use the “Citizen Scientists: Microorganisms in Water” project to introduce environmental monitoring and its connection to
climate shifts.

LGBTQ & People with Disabilities

e Highlight the contributions of LGBTQ+ biologists in foundational biological studies.

e Use inclusive lab design to support accessibility for students with disabilities.

Diversity, Equity & Inclusion (DEI)
e Ensure classification activities reflect diverse life forms and ecosystems globally.

e Promote cooperative groupings that support all learners and inclusive discussions of living systems.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
9.4.5.CL.1: Use appropriate communication and collaboration tools to explore scientific ideas

Computer Science & Design Thinking (CS & DT):
8.1.8.AP.4 — Design and iteratively develop computational artifacts for practical intent, personal expression, or to
address a societal issue.

8.1.8.DA.6 - Create and refine computational models to better represent relationships among different elements of
data collected

NJSLS Companion Standards - ELA




RI.CR.7.1

Cite several pieces of textual evidence and make relevant connections to support analysis of what an informational
text says explicitly as well as inferences drawn from the text.

RLIT.7.3

Analyze how particular elements of a text interact (e.g., how ideas influence individuals or events, or how
individuals influence ideas or events).

RI.MF.7.6

Evaluate the choices made by the author in presenting information and the advantages and disadvantages of using
different mediums or formats (e.g., visually, quantitatively) to present a particular topic or idea.

W.WP.7.4

With some guidance and support from peers and adults, develop and strengthen writing as needed by planning,
revising, editing, rewriting, or trying a new approach, focusing on how well purpose and audience have been
addressed.

W.SE.7.6

Gather relevant information from multiple print and digital sources; assess the credibility and accuracy of each
source; and integrate the information while avoiding plagiarism.

Connections to NJSLS - Mathematics

7.RP.A.1

Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities
measured in like or different units.

7.SP.B.3

Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities,
measuring the difference between the centers by expressing it as a multiple of a measure of variability.

Unit #1 Stage 2 Assessment Evidence



Formative Assessments:

Is It Alive?” inquiry

classification charts

kingdoms charts

using a dichotomous key

word wall hunts, matching

reading exercises using informational text
informative quizzes
feedback/conferencing

Summative Assessments: (includes alternative assessments were applicable)

e “Create a Dichotomous Key” Project
e formal assessment/ standardized

*Common Benchmark Assessment
Unit # Stage 3 Learning Plan

Potential Unit Launches

e “Citizen Scientists: Identify Microorganisms in Our Water Supply” Students collect water samples from local
sources (e.g., pond, tap, rain barrel) and analyze them under microscopes.They document findings, compare
different water sources, and propose solutions for water quality issues if harmful microorganisms are
detected.

e All life is made of cells—except viruses. Are viruses alive?
(Use this as a controversial hook to spark inquiry and debate.)
A drop of pond water teems with invisible life. How can something so small have all the functions of life?
“Create a Family Tree of Life” Students analyze anatomical features and fossil records to build a digital or
physical cladogram or phylogenetic tree of modern and ancient species.

e The forelimbs of a human, bat, whale, and cat have the same bones. Why?




Potential Supporting Lessons
e SWBAT List the characteristics of living things.
e SWABAT List the six kingdoms provide two example characteristics of each.

Potential Summative Assessments

e Students conduct a multi-step investigation using microscopes or virtual slides (if tech-limited) to observe

prepared slides of unicellular and multicellular organisms (e.g., pond water protozoa, onion skin, human
cheek cells).

- Detailed lab report (WHST.6-8.2) with diagrams, quantitative data tables, and labeled cell structures
(RST.6-8.7).

- Oral or multimedia presentation of findings (e.g., Google Slides, narrated video).

Unit # 2

Stage 1 Desired Results
Unit #2: Ecosystems: Interaction, Energy, and Dynamics

Unit Summary: In this unit, students investigate how organisms interact with each other and their
environment to form dynamic ecosystems where energy flows and matter cycles. They explore how changes to
physical or biological components, whether natural or human-caused, can impact populations and ecosystem
stability. Through data analysis, modeling, and evidence-based reasoning, students learn how biodiversity
supports resilience and how humans can reduce their impact on ecosystems.

Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-LS2-1 Analyze and interpret data to provide evidence for the effects of resource availability on




organisms and populations of organisms in an ecosystem.
MS-LS2-2 Construct an explanation that predicts patterns of interactions among organisms across

multiple ecosystems.

MS-LS-2-3 Develop a model to describe the cycling of matter and flow of energy among living and

nonliving parts of an ecosystem.

e MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or
biological components of an ecosystem affect populations.

Unit Enduring Understandings:

All organisms in an ecosystem depend on
interactions with other living things and with
the physical environment to survive and thrive.
Energy flows through ecosystems in one
direction—from the sun to producers to
consumers and decomposers—while matter
cycles between living and nonliving parts.
Ecosystems are dynamic systems that respond to
natural changes and human activities, which
can affect populations, biodiversity, and stability.
Biodiversity contributes to the resilience of
ecosystems and helps them recover from
disturbances.

Unit Essential Questions:

e How do organisms interact with each other
and with their environment to form stable
ecosystems.

e What happens to energy and matter as they
move through ecosystems.

e How can changes in an ecosystem’s physical or
biological components affect the populations
that live there.

e Why is biodiversity important for the health
and stability of an ecosystem.

e How can humans help maintain or restore
balance in ecosystems?

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ

and People with Disabilities, Diversity, Equity & Inclusion [DEI])




Amistad

e Explore environmental justice in communities of color, particularly the impact of pollution on Black and
low-income neighborhoods.

Holocaust

e Investigate ethical responsibility in human impact on the environment; discuss population displacement
due to ecological crises.

Asian American & Pacific Islanders

e Study traditional ecological knowledge and sustainable farming practices from AAPI cultures (e.g.,
rice-paddy ecosystems, aquaculture).

Climate Change

e Analyze case studies on wildfires, species loss, or schoolyard ecosystems impacted by human behavior
and rising temperatures.
e Regenerative farming project emphasizes sustainability.

LGBTQ & People with Disabilities

e Use multimedia tools with accessibility features for students with disabilities.
e Include scientists from LGBTQ+ communities in ecosystem research discussions.




Diversity, Equity & Inclusion (DEI)

e Design inclusive group projects to solve real-world ecological problems.
e Ensure all student voices are valued in “Ecosystem Rescue” team projects.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS): 9.4.8.CT.1 Evaluate diverse solutions for a real-world
problem based on prioritized criteria and trade-offs.

Computer Science & Design Thinking (CS & DT): 8.1.8.DA.1 Organize and transform data to make it more useful
for analysis.

NJSLS Companion Standards - ELA

e RI.CR.7.1
Cite several pieces of textual evidence and make relevant connections to support analysis of what an
informational text says explicitly as well as inferences drawn from the text.

e RI.CL.7.2
Determine two or more central ideas in a text and analyze their development over the course of the text;
provide an objective summary of the text.

e W.IW.7.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information
through the selection, organization, and analysis of relevant content.

e SL.PE.7.4
Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent
descriptions, facts, details, and examples.

Connections to NJSLS - Mathematics




7.RP.A.2

Recognize and represent proportional relationships between quantities.

7.RP.A.2a

Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table
or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.
7.SP.A.1

Understand that statistics can be used to gain information about a population by examining a sample of the
population; generalizations about a population from a sample are valid only if the sample is representative of
that population.

Unit #2 Stage 2 Assessment Evidence

Formative Assessments:

Word wall hunts,

interactive food webs,

symbiotic relationship charts,

matching,

reading

exercises using informational text,

informative quizzes

feedback/conferencing.

Brainpop: Food Chains,Food Web, Enegy Pyramid

Webquest: Food Web vs Energy Pyramid- Build and design an energy pyramid,
Understanding Carrying Capacity- Interactive Fox/ Rabbit Simulation




Summative Assessments: (includes alternative assessments were applicable)

e (reate an Ecosystem” Project,

e formal assessment/ standardized

e Regenerative Farming Project: Students can watch the video linked or a similar video and then create a
2Ddrawing/model of how regenerative farming can mimic natures way of cycling matter. Additionally
they should be able to diagram the flow of energy from the sun through all of the organisms in the
process.

*Common Benchmark Assessment
Unit #2 Stage 3 Learning Plan

Potential Unit Launches
e Design a Sustainable Schoolyard Ecosystem: Students analyze the local environment, identify native
species, map energy flow and matter cycling, and propose a schoolyard habitat design
e Ecosystem Rescue: Save a Threatened Habitat: In teams, students research a real-world ecosystem (e.g.,
coral reef, wetland, forest) affected by human activity or natural events. They create a model of the
ecosystem, analyze data, and propose an evidence-based restoration plan presented to a mock
environmental council.
e Why did the reintroduction of wolves to Yellowstone change the entire landscape—including the rivers?
e How do wildfires affect ecosystem recovery and biodiversity over time?
Potential Supporting Lessons
Distinguish between abiotic and biotic environments.
Explain how populations, communities, ecosystems and the biosphere are related.
Describe the functions of producers, consumers, and decomposers in an ecosystem.
Distinguish between a food chain and a food web.
Explain how energy flows through a food web
Distinguish between the types of competition.
Give examples of predator and prey.




Distinguish between mutualism, commensalism, and parasitism.
BrainPOP

PBS Learning Media

Scholastic Study Jams

Potential Summative Assessments
e “Create an Ecosystem” Project, formal assessment/ standardized

Unit # 3

Stage 1 Desired Results

Unit #: From Molecules to Organisms: Cell Structures and Processes

Unit Summary: In this unit, students investigate how cells which are the basic units of life carry out processes
that sustain organisms. They explore how cell structures function together to support growth, energy use, and
response to the environment in both unicellular and multicellular organisms. Through investigations,
modeling, and data analysis, students gather evidence to explain how the organization of cells contributes to
the structure and function of living things.

Unit #3 Learning Standards / Targets

NJSLS Science (PE):
e MS-LS1-1 Conduct an investigation to provide evidence that living things are made of cells; either
one cell or many different numbers and types of cells.
e 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.




Unit Enduring Understandings:

e All living things are composed of one or more
cells, which are the basic structural and
functional units of life.

e C(ells can exist as single, independent organisms
or as specialized units within multicellular
organisms.

e The structures within a cell work together to
carry out essential life processes such as
obtaining energy, growth, and responding to the
environment.

e Understanding cell structure and function helps
explain how organisms survive, grow, and
maintain homeostasis.

Unit Essential Questions:

e How do we know that all living things are
made of cells?

e What evidence supports the idea that the cell is
the basic unit of structure and function in
living things?

e How do the parts of a cell work together to keep
the cell and the organism alive?

e Why do multicellular organisms need many
different types of specialized cells?

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ

and People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad

e Highlight African American scientists’ contributions to cell theory and biology.

Holocaust

e Introduce bioethics in scientific research using the lens of historical misuse of medical experimentation.

Asian American & Pacific Islanders




e Recognize Dr. Roger Tsien’s work on green fluorescent proteins and cell imaging.
Climate Change

e Link cellular processes (e.g., microbial decomposition, algae blooms) to broader climate systems.
LGBTQ & People with Disabilities

e Feature Dr. Ben Barres, a transgender neurobiologist known for glial cell research.
e Scaffold microscope work for students with fine motor or visual impairments.

Diversity, Equity & Inclusion (DEI)

e Use analogies and multimodal learning (videos, diagrams, games) to support language learners and
diverse learning styles.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS): 9.4.8.TL.3 — Select and use appropriate technology tools to
support problem-solving and collaboration.

Computer Science & Design Thinking (CS & DT): 8.2.8.ITH.4 — Research and analyze how emerging technologies
have impacted a field of study.

NJSLS Companion Standards - ELA

e RI.CR.7.1
Cite several pieces of textual evidence and make relevant connections to support analysis of what an
informational text says explicitly as well as inferences drawn from the text.

e RILIT.7.3
Analyze how particular elements of a text interact (e.g., how ideas influence individuals or events, or
how individuals influence ideas or events).




e W.IW.7.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information
through the selection, organization, and analysis of relevant content.

e SL.UM.7.5
Include multimedia components and visual displays in presentations to clarify claims and findings and
emphasize salient points.

NJSLS Companion standards- Math

7.RP.A.2C

Represent proportional relationships by equations.
7.EE.B.3

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in
any form, using tools strategically.

Unit #3 Stage 2 Assessment Evidence

Formative Assessments:

Venn diagrams

foldable comparisons

cell riddles

cell color coding diagrams,

organelle charts

word wall hunts

matching,

reading exercises using informational text,
informative quizzes




e feedback/conferencing
e Bacteria Bioremediation
e Artificial Selection- genetically modify and GMO crops

Summative Assessments: (includes alternative assessments were applicable)

e “CSI Cell Crime Scene Investigation” Activity, “Cell Analogy” drawing or writing Project,
e formal assessment/ standardized

*Common Benchmark Assessment
Unit #3 Stage 3 Learning Plan

Potential Unit Launches

e Build a Digital Interactive Cell Museum: Students work in teams to create an interactive digital “museum
exhibit” (e.g., website, virtual tour, Scratch animation, or interactive poster using Canva/Google Slides).
The exhibit shows models of plant and animal cells, compares unicellular and multicellular organisms,
and explains how cell parts work together.

e The Cell Analogy Product Challenge: Students choose a system (e.g., city, factory, amusement park) and
create a cell analogy model. They build a digital presentation, video, or game that maps organelles to
parts of their chosen system and explains their functions.

e How can something as small as a single cell do everything an organism needs to survive?” Hook students
by showing real microscope footage of amoebas or paramecia moving, eating, and responding to their
environment.

e “Why do some plants and animals have millions of cells, while others live as just one?” Show a
time-lapse of cell division in multicellular organisms vs. life of a unicellular organism.

Potential Supporting Lessons

Describe the difference between unicellular and multicellular organisms.
Explain why cells are so small.

List the advantages of being multicellular.

Explain the differences between prokaryotic and eukaryotic cells.




State the parts of the cells theory and relate its impact on the study of cell biology.
Explain the function of each part of a eukaryotic cell.

Describe the difference between a plant and animal cell.

Generation Genius

BrainPOP

PBS Learning Media

Scholastic Study Jams

Potential Summative Assessments
e Cell Analogy

Unit # 4

Stage 1 Desired Results

Unit #: From Molecules to Organisms Cell Structures & Processes Photosynthesis and Cell Division

Unit Summary: In this unit, students explore how all living things are made of cells and how those cells work
together to support life. They investigate how cell structures contribute to essential processes such as
photosynthesis and cell division, which provide energy and allow organisms to grow and repair themselves.
Through modeling, data analysis, and scientific explanations, students learn how cell systems function and
how these processes connect to the survival and development of organisms.

NJSLS Science (PE):
e MS-LS1-5 Construct a scientific explanation based on evidence for how environmental and genetic
factors influence the growth of organisms.




e MS-LS1-6 Construct a scientific explanation based on evidence for the role of photosynthesis in the
cycling of matter and flow of energy into and out of organisms.

e MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming
new molecules that support growth and/or release energy as this matter moves through an

organism.

Unit Enduring Understandings:

e All living things are composed of one or more
cells, which are the basic units of structure and
function in organisms.

e The parts of a cell work together as a system to
support essential processes like energy
production, growth, and reproduction.

e Photosynthesis enables plant cells to capture and
store energy, while cell division allows
organisms to grow, develop, and repair damaged
tissues.

e Models help us understand the complex
interactions within cells and how these processes
contribute to the survival of the organism.

Unit Essential Questions:

How do we know that all living things are
made of cells?

How do the structures within a cell work
together to perform life functions such as
photosynthesis and cell division?

Why is photosynthesis essential for life on
Earth?

How does cell division contribute to the growth
and maintenance of organisms?

How can models help us understand cell
processes that we cannot see with the naked
eye?

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ

and People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad




e Discuss the contributions of Black botanists or agricultural scientists in plant biology and crop science.
Holocaust

e Address ethical use of genetic and reproductive science, including discussions on bioethics stemming
from historical abuse.

Asian American & Pacific Islanders

e Connect traditional AAPI agricultural practices (e.g., intercropping, terracing) to efficient photosynthesis
and sustainable growth.

Climate Change

e Model the role of plants in carbon cycling and greenhouse gas reduction.
e Include the impact of deforestation on cell processes like photosynthesis.

LGBTQ & People with Disabilities

e Make use of animation and visual supports for accessibility.
e Discuss inclusion in science research and bioethics.

Diversity, Equity & Inclusion (DEI)

e Engage students in creating analogies and digital models that allow multiple ways to demonstrate
understanding of abstract processes.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):




9.4.8.CI.1 Use appropriate communication technologies to collaborate with others.

Computer Science & Design Thinking (CS & DT): 8.2.8.ED.2 Evaluate function, value, impact of technological
products or systems.

NJSLS Companion Standards - ELA

RI.C1.7.2

Determine two or more central ideas in a text and analyze their development over the course of the text;
provide an objective summary of the text.

RI.MF.7.6

Evaluate the choices made by the author in presenting information and the advantages and disadvantages of
using different mediums or formats (e.g., visually, quantitatively).

W.IW.7.2

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through
the selection, organization, and analysis of relevant content.

W.WR.7.5

Conduct short research projects to answer a question, drawing on several sources and generating additional
related, focused questions for further research and investigation.

Connections to NJSLS - Mathematics

e 7.RP.A.2b
Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal
descriptions of proportional relationships.

e 7.SP.B.4
Use measures of center and measures of variability for numerical data from random samples to draw
informal comparative inferences about two populations




Unit # Stage 2 Assessment Evidence

Formative Assessments:

Photosynthesis and cellular respirations comparison chart
equation set up manipulatives

cell division story/ comic strip sequence

word wall hunts

matching

reading exercises using informational text,

informative quizzes

feedback/conferencing

Summative Assessments: (includes alternative assessments were applicable)

e Cell Processes Chart and Map Project,
e formal assessment/ standardized

*Common Benchmark Assessment
Unit # Stage 3 Learning Plan

Potential Unit Launches
e Design a Digital Model of Photosynthesis in Action. How can we model photosynthesis to show how
plant cells capture and store energy? Project: Students design interactive digital or physical models (e.g.,
Scratch animation, Tinkercad model, Google Slides diagram) that show how energy, carbon dioxide, and
water turn into glucose and oxygen through photosynthesis.
e “How can a single seed grow into a massive tree?” Leads to photosynthesis + cell division.
e “What happens when a plant doesn't get enough sunlight or water?”Hook for photosynthesis
investigation.
e “How does your body heal a cut?” Leads to mitosis and cell division.
Potential Supporting Lessons




Explain how cells produce new cells. Highlight the differences in unicellular and multicellular
organisms’s cell division.

Distinguish the difference between binary fission and mitosis.

Discuss the importance of mitosis.

Explain how cell division differs in animal and plant cells

Describe the energy needs of various types of organisms.

Describe photosynthesis and cellular respiration. Provide the formula for each process.
Compare photosynthesis and cellular respiration. Discuss the relationship between the two
processes.

Describe the process of fermentation.

BrainPOP

PBS Learning Media

Scholastic Study Jams

Potential Summative Assessments
e “Cell Processes Chart and Map” Project, formal assessment/ standardized

Stage 1 Desired Results

Unit # 5

Unit 5: Heredity: Inheritance and Variation of Traits

Unit Summary: students explore how traits are inherited and why individuals of the same species vary in their
characteristics. They investigate Mendelian genetics, using models and Punnett squares to predict the
probability of traits appearing in offspring and to explain patterns of dominant and recessive inheritance.




Through data analysis, modeling, and evidence-based reasoning, students learn how genetic information is
passed from parents to offspring and how variation arises through the inheritance of genes.

Unit #5 Learning Standards / Targets

NJSLS Science (PE):

e MS-LS3-1 Develop and use a model to describe why structural changes to genes (mutations)
located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral
effects to the structure and function of the organism.

e MS-LS3-2 Develop and use a model to describe why asexual reproduction results in offspring with
identical genetic information and sexual reproduction results in offspring with genetic variation.

Unit Enduring Understandings:

e Traits are inherited through the transfer of
genetic information from parents to offspring

e Sexual reproduction results in offspring with
genetic variation, while asexual reproduction
produces genetically identical offspring

e Models such as Punnett squares help explain and
predict the probability of inherited traits in
future generations

e Variations in traits contribute to the diversity of
life and can result from genetic recombination or
mutations.

Unit Essential Questions:

e How is genetic information passed from
parents to offspring

e Why do offspring from the same parents
sometimes look alike and sometimes look
different?

e How do models like Punnett squares help us
predict patterns of inheritance?

e What role does reproduction play in the
variation of traits within a population?

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ
and People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad




e Teach about the legacy of Henrietta Lacks and the HeLa cells, focusing on bioethics and informed consent.

Holocaust

e Examine how genetic science was misused to promote eugenics and Nazi ideology.

Asian American & Pacific Islanders

e Include examples of inherited traits or conditions studied within AAPI populations; highlight AAPI geneticists and
physicians.

Climate Change

e Discuss how genetic variation can influence species’ adaptability to changing climates.

LGBTQ & People with Disabilities

e Use inclusive language around genetic diversity, including inherited disabilities.

e Include modern discussions around genetics and identity.

Diversity, Equity & Inclusion (DEI)

e Offer choices in assessments (e.g., escape rooms, coin labs, presentations).

e Represent diverse family structures in Punnett square activities.




Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS): 9.4.8.C1.1 — Use communication technologies to
collaborate.

Computer Science & Design Thinking (CS & DT): 8.1.8.DA.1 — Organize and transform data for analysis.
8.2.8.ED.2 — Evaluate function, value, impact of technological systems.

NJSLS Companion Standards - ELA

e RIVIL7.4
Determine the meaning of words and phrases as they are used in a text, including figurative,
connotative, and technical meanings.

e RI.CR.7.1
Cite several pieces of textual evidence and make relevant connections to support analysis of what an
informational text says explicitly as well as inferences drawn from the text.

o W.IW.7.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information
through the selection, organization, and analysis of relevant content.

Connections to NJSLS - Mathematics

7.SP.C.5

Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of
the event occurring.

7.SP.C.6

Approximate the probability of a chance event by collecting data on the chance process that produces it and
observing its long-run relative frequency, and predict the approximate relative frequency given the probability.




Unit #5 Stage 2 Assessment Evidence

Formative Assessments:

Punnett square word problems,

using a pedigree chart activity,

identifying mutations
example/manipulatives,

word wall hunts,

matching,

reading exercises using informational text,
informative quizzes
feedback/conferencing.

Summative Assessments: (includes alternative assessments were applicable)

e “Flip a Coin” Inheritance Lab, Genetics “Escape Room” Activity, “Genetic Disease or Condition” Project,
formal assessment/ standardized

*Common Benchmark Assessment
Unit #5 Stage 3 Learning Plan

Potential Unit Launches
e Genetics Counselor for Fictional Families Students act as genetic counselors for fictional families, using
Punnett squares to predict inheritance patterns and create family genetic reports.
e Solve the Mystery of Trait Variation: Students analyze fictional family pedigrees and genetic data to solve
a trait inheritance mystery, presenting their evidence in a digital presentation.

Potential Supporting Lessons
e Explain the experiments of Gregor Mendel; their significance and importance to modern day




genetics.

Define and distinguish between the terms dominant and recessive traits.
Explain how genes and alleles are related to genotype and phenotype.
Use the information in a Punnett square.

Describe the basic structure of a DNA molecule.

Explain how DNA molecules can be copied.

Define mutation and give examples.

Evaluate a pedigree chart and the information obtained from it.

Potential Summative Assessments

“Flip a Coin” Inheritance Lab,
Genetics “Escape Room” Activity,
“Genetic Disease or Condition” Project,
formal assessment/ standardized

Unit # 6

Stage 1 Desired Results

Unit 6: Biological Evolution: Unity and Diversity

Unit Summary: In this unit, students explore how life on Earth has changed over time and what evidence
supports these changes. They analyze fossil records, anatomical structures, embryological development, and
genetic variation to understand patterns of unity and diversity among species. Through data interpretation,
modeling, and argumentation from evidence, students explain how natural selection, mutations, and
technological advances influence traits, survival, and reproduction in populations.




Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-LS4-1 Analyze and interpret data for patterns in the fossil record that document the existence,
diversity, extinction, and change of life forms throughout the history of life on Earth under the
assumption that natural laws operate today as in the past.

e WMS-LS4-2 Apply scientific ideas to construct an explanation for the anatomical similarities and
differences among modern organisms and between modern and fossil organisms to infer evolutionary
relationships.

e MS-LS4-3 Analyze displays of pictorial data to compare patterns of similarities in the embryological
development across multiple species to identify relationships not evident in the fully formed anatomy.

e 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.

e MS-LS4-5 Gather and synthesize information about the technologies that have changed the way humans
influence the inheritance of desired traits in organisms.

Unit Enduring Understandings: Unit Essential Questions:

e The fossil record provides evidence for the e How does the fossil record help us understand
existence, diversity, extinction, and change of life the history of life on Earth?
forms throughout Earth’s history. e What do anatomical and embryological

e Anatomical and embryological similarities similarities reveal about relationships among
among species reveal evolutionary relationships species?
and common ancestry. e How do genetic variation and natural selection

e Genetic variation and natural selection drive contribute to the evolution of populations?
evolution, increasing the survival and
reproductive success of some individuals in e In what ways have humans used technology to
specific environments. influence the inheritance of traits in other

e Human technologies can influence inheritance organisms?
patterns and traits in organismes.




Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ
and People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad

e Highlight African American evolutionary biologists and paleontologists (e.g., Dr. Joseph L. Graves).

Holocaust

e Discuss how pseudoscience and false evolutionary claims were used to justify genocide.

e Include lessons on ethics and scientific integrity.

Asian American & Pacific Islanders

e Use fossil discoveries in Asia (e.g., feathered dinosaurs in China) as examples of evolutionary evidence.

Climate Change

e Analyze how species evolve in response to climate pressures.

e Use climate models and projections to discuss future biodiversity challenges.

LGBTQ & People with Disabilities

e Highlight diverse scientists working in evolutionary biology and paleontology.




e Use accessible modeling tools for timeline and anatomy projects.

Diversity, Equity & Inclusion (DEI)
e Compare adaptations from a global lens, including species from multiple continents.

e Ensure group modeling projects are inclusive and collaborative.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
9.4.8.CI.1 — Use communication technologies to collaborate with others.

Computer Science & Design Thinking (CS & DT):

8.2.8.ED.2 — Evaluate function, value, and impact of a technological system.

8.1.8.DA.6: Analyze climate change computational models and propose refinements.
8.2.8.ETW.4: Compare the environmental effects of two alternative technologies devised
to address climate change issues and use data to justify which choice is best.

NJSLS Companion Standards - ELA

e RI.MF.7.6
Evaluate the choices made by the author in presenting information and the advantages and
disadvantages of using different mediums or formats (e.g., visually, quantitatively).

e RI.CT.7.8
Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound
and the evidence is relevant and sufficient.

e W.AW.7.1
Write arguments to support claims with clear reasons and relevant evidence.




e W.SE.7.6
Gather relevant information from multiple print and digital sources; assess the credibility and accuracy
of each source; and integrate the information while avoiding plagiarism.

Connections to NJSLS - Mathematics

e 7.SP.C.7
Develop a probability model and use it to find probabilities of events; compare probabilities from a model
to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy.

e 7.RP.A3
Use proportional relationships to solve multistep ratio and percent problems.

Unit # Stage 2 Assessment Evidence

Formative Assessments:

Making and identifying “Different Fossil Types” Lab,
word wall hunts,

matching,

Peppered Moth Lab,

reading exercises using informational text,
informative quizzes

feedback/conferencing.

Summative Assessments: (includes alternative assessments were applicable)

e “Animal Adaptation” Project,
e formal assessment/ standardized

*Common Benchmark Assessment



Unit # Stage 3 Learning Plan

Potential Unit Launches

e Reconstruct an Evolutionary Timeline: Students analyze fossil records and create a timeline that shows
major events in biological evolution, supported by data, diagrams, and models.

e Design a Species Survival Plan: Students model natural selection under different environmental
conditions and design strategies for protecting biodiversity (e.g., habitat restoration, selective breeding
plans).

e Why do human embryos and fish embryos look alike at certain stages?

e Why do some bacteria survive antibiotics while others die?

Potential Supporting Lessons

Explain how fossils are dated.

Describe the geological time scale and the important information it provides scientists.
Explain how fossils provide evidence that organisms have evolved over time.

Identify three ways that organisms can be compared to support the theory of evolution.
Describe the steps of Darwin’s theory of evolution by natural selection.

Explain how mutations are important to evolution.

Give examples of natural selection in action.

Outline the process of speciation

Sea Level Rise Lesson

Climate Time Machine

Potential Summative Assessments
e “Animal Adaptation” Project,
e formal assessment/ standardized




Unit # 7

Stage 1 Desired Results

Unit #7: From Molecules to Organisms Structures & Processes: Maintaining Biodiversity and Individual Species Role
within an Ecosystem

Unit Summary:

Students explore how organisms, including humans, are part of complex systems that depend on resource
availability and species interactions. They analyze data to understand how resource distribution affects
populations and biodiversity, and they predict interaction patterns that sustain ecosystems. Students also
investigate how the body functions as a system of interacting subsystems, drawing connections between
individual species’ roles within ecosystems and the interdependence of parts within an organism.

Unit # Learning Standards / Targets
NJSLS Science (PE):

e MS-LS2-1 Ecosystems: Analyze and interpret data to provide evidence for the effects of resource
availability on organisms and populations of organisms in an ecosystem.

e MS-LS2-2 Construct an explanation that predicts patterns of interactions among organisms across
multiple ecosystems.

e MS-LS1-3 Use argument supported by evidence for how the body is a system of interacting subsystems
composed of groups of cells.

Unit Enduring Understandings: Unit Essential Questions:
e The availability of resources affects the growth,
survival, and biodiversity of organisms in an e How does the availability of resources affect
ecosystem. populations and biodiversity within
e Ecosystems are dynamic systems where ecosystems?
organisms interact in predictable patterns, e What patterns of interaction exist among
including competition, predation, and symbiosis. Organisms across ecosystems?




e The human body, like an ecosystem, is made of e How does the human body function as a

subsystems that work together to maintain life system of interacting subsystems?
and health. e Why is biodiversity important for ecosystem
e Biodiversity and healthy species interactions stability and resilience?

contribute to the resilience of ecosystems.

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ
and People with Disabilities, Diversity, Equity & Inclusion [DEI])

Amistad

e Connect to environmental activism in African American communities and leaders fighting for biodiversity and clean
environments.

Holocaust

e Frame human body systems within discussions of ethical science and the misuse of human biology in Nazi experiments.

Asian American & Pacific Islanders

e Study biodiversity preservation in Southeast Asian national parks or marine conservation efforts in the Pacific Islands.

Climate Change

e Directly address impacts of climate change on biodiversity, endangered species, and human health.

e Explore mitigation efforts and bioindicator species.




LGBTQ & People with Disabilities

e Ensure representation in discussions about careers in ecology and health science.

e Use multimodal instruction to support accessibility in modeling systems.

Diversity, Equity & Inclusion (DEI)
e Use the “Endangered Species” and “Body Ecosystem” projects to reflect diverse global species and human perspectives.

e Encourage civic engagement through conservation solutions.

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS): 9.4.8.CT.1 — Evaluate diverse solutions for a problem
based on prioritized criteria and trade-offs.

Computer Science & Design Thinking (CS & DT): 8.1.8.DA.6 — Create/refine computational models.

NJSLS Companion Standards - ELA

RI.MF.7.6

Evaluate the choices made by the author in presenting information and the advantages and disadvantages of
using different mediums or formats.

RI.CR.7.1

Cite several pieces of textual evidence and make relevant connections to support analysis of what an
informational text says explicitly as well as inferences drawn from the text.

W.AW.7.1

Write arguments to support claims with clear reasons and relevant evidence.




SL.PE.7.4
Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent
descriptions, facts, details, and examples.

Connections to NJSLS

e 7.SPB.4
Use measures of center and measures of variability for numerical data from random samples to draw
informal comparative inferences about two populations.

e 7.EEB.4
Use variables to represent quantities in a real-world or mathematical problem, and construct simple
equations and inequalities to solve problems by reasoning about the quantities.

Unit # Stage 2 Assessment Evidence

Formative Assessments:

Word wall hunts,

matching,

reading exercises using informational text,

informative quizzes

and feedback/conferencing.

Key Stone Species Investigations- Wolves of Yellowstone, Otters of the Specific, Sea Stars of the Tidepools,
Invasive species

Keystone species project and impact to ecology

Brainpop- Climate Change- Challenge and Q&A

Bioindicator Species




e Exploring National Parks and their influence in protecting.
e Endangered Species Project

Summative Assessments: (includes alternative assessments were applicable)

e Putting it all together “Endangered Species” Project,

e formal assessment/ standardized

e Performance Assessment: Have students watch a phenomenon such as Attack of the Killer Fungi.
Students discuss and share how changes to a single organism can shape the whole population and what
effects that might have on the ecosystem. Students can then be given an age appropriate version of a
reading similar to this or other video that highlights the increase in range of diseases and pests as a
result of climate change. Students should then be asked to construct and argument supported by textual
evidence that climate changes can have indirect impacts on ecosystems.

*Common Benchmark Assessment
Unit # Stage 3 Learning Plan

Potential Unit Launches
e Design a Biodiversity Action Plan Students analyze data on a chosen ecosystem, identify threats to
biodiversity, and propose an action plan supported by models and data.
e Model Your Body as an Ecosystem Students create models (physical or digital) showing how body
systems interact to maintain health, drawing parallels to ecosystems.
e How does coral bleaching affect the balance of reef ecosystems?
e How does the heart work with other systems to deliver what cells need
Potential Supporting Lessons
Students will learn about specific topics such as why biodiversity is important and why
conserving biodiversity and biogeography is so essential to preserving the environment.
Explain the principles of conservation biology.
Explain the concepts of extinction, species conservation, and biodiversity.




Explain how the human dimension (human behavior, economics, land use, and others)
affects the conservation of species.

Evaluate strategies and tools used to conserve species or habitat at risk of extinction or
destruction.

Wonder of Science Fish Canon Phenomena

Environmental Impacts of food Data Explorer

Potential Summative Assessments
e Putting it all together “Endangered Species” Project, formal assessment/ standardized
e look at Various careers and vocations in the field of Ecology, Environmental Conservation,
Conservationist, Wildlife Zoologist

Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:
e Open Sci Ed as a reference

Unit 1: The Study of Living Things (Classification)

Microscopes (compound light microscopes or digital alternatives)
Prepared slides (onion skin, cheek cells, pond water protozoa)
Glass slides and cover slips

Pond water samples / droppers

Dichotomous keys (paper or digital)

Classification and kingdom charts




Digital resources: cladogram/phylogenetic tree builders, virtual microscope slides
Lab safety supplies (goggles, gloves)

Unit 2: Ecosystems: Interaction, Energy & Dynamics

Materials for food web and food chain activities (charts, templates, digital simulations)
Fox/rabbit population simulation (digital or card-based)

Chart paper or whiteboards for symbiotic relationship diagrams

Local environmental samples (soil, leaves, water for biodiversity study)

BrainPOP / PBS Learning Media / Scholastic Study Jams access

Supplies for model ecosystem design (poster boards, modeling materials, markers)
Regenerative farming project visuals or videos

Unit 3: From Molecules to Organisms: Cell Structures & Processes

Microscopes and prepared cell slides (plant vs animal cells)

Organelle diagrams and model kits (plastic or 3D printed)

Cell analogy project materials (poster paper, craft supplies, digital tools like Canva/Google Slides)
Venn diagram and foldable templates

Coloring supplies for cell diagrams

Digital resources: BrainPOP, PBS Learning Media, Scholastic Study Jams

“CSI Cell Investigation” kit or printable case-study resources

Unit 4: From Molecules to Organisms: Photosynthesis & Cell Division

Lab materials for photosynthesis (leaf disks, baking soda solution, water, light source)
Plant samples (spinach, elodea, or other fast-growing plants)
Cell division microscope slides (onion root tip, whitefish blastula)




Modeling supplies for photosynthesis (colored beads, manipulatives for equation building)
Chart paper / graphic organizers for comparison charts

Digital tools: BrainPOP animations, PBS Learning Media clips

Comic strip templates for sequencing mitosis

Unit 5: Heredity: Inheritance & Variation of Traits

Punnett square templates and manipulatives (colored cubes, coins, playing cards)
Pedigree chart templates

DNA model kits or paper cut-outs for modeling mutations

Genetics “Escape Room” activity materials (envelopes, puzzles, codes)

Digital resources for virtual labs or simulations

Case study materials on genetic diseases

Whiteboards/markers for quick problem solving

Unit 6: Biological Evolution: Unity & Diversity

Fossil samples or replica kits

Fossil type identification lab materials (shells, imprints, preserved insects/plants)
Charts for anatomical comparisons (human vs bat vs whale forelimbs, etc.)

Peppered moth simulation materials (printed moth cutouts, camouflage backgrounds)
Geological time scale posters or manipulatives

Digital resources: Climate Time Machine, BrainPOP, interactive simulations

Craft materials for evolutionary timelines

Unit 7: Structures & Processes — Biodiversity & Body Systems

Keystone species case study resources (wolves, otters, sea stars, etc.)




Invasive species articles or visuals

Body system model kits or interactive simulations (digital or 3D)

Endangered species project supplies (poster boards, digital presentation tools)
National Parks biodiversity resources (maps, guides, online databases)

Data sets for climate change and conservation activities

Phenomenon-based videos (e.g., “Attack of the Killer Fungi”)

Accommodations and Modifications:
Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities:
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In
addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's needs. The
IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner.
- Small group/One to one - Additional time - Review of directions - Student restates information - Space for movement or
breaks - Extra visual and verbal cues and prompts - Preferential seating - Follow a routine/schedule - Rest breaks - Verbal
and visual cues regarding directions and staying on task - Checklists - Immediate feedback

Specific Strategies and Practices that Support English Language Learners

English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often

preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.
- Pre-teaching of vocabulary and concepts - Personal Glossary - Extended Time - Simplified/Verbal Instructions - Frequent
Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - Teacher modeling -
Pairing students with beginning English language skills with students who have more advanced English language skills
- Scaffolding - Word walls - Think-pair-share - Cooperative learning groups

Students at Risk of Failure




- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics -
Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work Choice

Students with 504 Plans

Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.

504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily
activities in a major way. Students' accommodations are outlined in their individual 504 plan.

Specific Strategies and Practices that Support Gifted & Talented Students
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in
instruction.
-Homogenous Grouping - Small Group In-Depth Instruction - Differentiated Online Practice - Alternative Assessments -
Pre-Assess to provide Differentiated Instruction to Accelerate Learning

e Unitl:
o Provide sentence stems when classifying organisms or describing characteristics

e Unit2
o Use visual food webs and flow charts with color-coded arrows
o Use templates to Simplify food web construction

o Use labeled cell models and virtual cell tours

o Provide color-coded diagrams of photosynthesis and mitosis
o Use animations to demonstrate cell division step-by-step

o Use Punnett square templates with guided practice
o Provide real-world examples of traits and inheritance
o Focus only on dominant/recessive traits




o Provide simplified timelines of evolutionary milestones
o Use picture comparisons for homologous structures and adaptations
o Focus on observable changes over time
e Unit7
o Use labeled diagrams and foldables for body systems
o Interactive models or virtual simulations (e.g., Body Systems Explorer)

New Jersey Student Learning Standards - Science

Science

Scientific and technological advances have proliferated and now permeate most aspects of life in the 21st century. It
is increasingly important that all members of our society develop an understanding of scientific and engineering
concepts and processes. Learning how to construct scientific explanations and how to design evidence-based
solutions provides students with tools to think critically about personal and societal issues and needs. Students can
then contribute meaningfully to decision-making processes, such as discussions about climate change, new
approaches to health care, and innovative solutions to local and global problems.

Three Dimensions of NJSLS Science

Performance Expectations (PE) are student learning standards devised with the three dimensions or
components described below. For detailed information regarding the research and design behind the standards
click here.

Disciplinary Core Ideas (DCI)

The fundamental ideas that are necessary for understanding a given science discipline. The core ideas all have



https://nap.nationalacademies.org/catalog/18290/next-generation-science-standards-for-states-by-states

broad importance within or across science or engineering disciplines, provide a key tool for understanding or
investigating complex ideas and solving problems, relate to societal or personal concerns, and can be taught over
multiple grade levels at progressive levels of depth and complexity.

Disciplinary Core Ideas in Physical Science (PS)

Disciplinary Core Ideas in Life Science (LS)

Disciplinary Core Ideas in Earth and Space Science (ESS)

Disciplinary Core Ideas in Engineering, Technology, and the Application of Science (ETS)
Science and Engineering Practices (SEP)
The practices are what students DO to make sense of phenomena. They are both a set of skills and a set of
knowledge to be internalized. The SEPs reflect the major practices that scientists and engineers use to investigate
the world and design and build systems.
Crosscutting Concepts (CCC)
These are concepts that hold true across the natural and engineered world. Students can use them to make
connections across seemingly disparate disciplines or situations, connect new learning to prior experiences, and
more deeply engage with material across the other dimensions. The NGSS requires that students explicitly use their
understanding of the CCCs to make sense of phenomena or solve problems.

Science and Engineering Practices (SEP) Crosscutting Concepts (CCC)
Asking Questions and Defining Problems e Patterns
e Planning and Carrying Out Investigations e (Cause and Effect: Mechanism and Explanation
e Analyzing and Interpreting Data e Scale, Proportion, and Quantity
e Developing and Using Models e Systems and System Models
e Constructing Explanations and Designing e Energy and Matter
Solutions e Structure and Function
Engaging in Argument from Evidence e Stability and Change

Using Mathematics and Computational
Thinking
e Obtaining, Evaluating, and Communicating
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