Wall Township Public Schools Board Approval Date: 8/20/2024

Course Title: Horticulture 2

Course Description: This course provides a comprehensive exploration of the
fundamental processes and principles in plant biology, from the germination of
seeds to the design of sustainable landscapes. Students will delve into the intricate
mechanisms of photosynthesis, the dynamics of plant transport systems, and apply
this knowledge to create innovative landscape designs that promote biodiversity and
environmental sustainability.

Course Sequence & Pacing

Estimated Number of

Unit Title Instructional Periods
Seeds 18
Photosynthesis 15
Plant Transport 10

Landscape design 20




Unit 1

Stage 1 Desired Results
Unit 1: Seeds

Unit Summary: Seeds are fundamental to plant reproduction and agriculture. They contain the embryonic plant,
stored nutrients, and a protective seed coat. Seed formation begins with fertilization, where pollen meets the ovule.
After fertilization, the ovule develops into a seed.

Unit 1 Learning Standards / Targets

NJSLS Science (PE):

HS-LS1-4 Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and
maintaining complex organisms

HS-LS2-8 Evaluate evidence for the role of group behavior on individual and species chances to survive and reproduce

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

Unit Enduring Understandings: Unit Essential Questions:
e Seeds consist of three main parts: the embryo e What is the purpose of seeds in the life cycle of
(young plant), endosperm (nutrient storage), and plants?

seed coat (protective outer layer).

e Germination is the process where a seed develops
into a seedling. It requires water, oxygen, and How do humans use and impact seed diversity?
suitable temperature. Germination starts with How do climate change and environmental
water uptake, which activates enzymes to break degradation impact seed biology and plant
down stored nutrients. populations?

How do seeds adapt to different environments?
What factors affect seed germination and viability?




e Seeds are dispersed by various methods such as e What are the cultural and historical significances of
wind, water, animals, and expulsion. This seeds?
ensures the spread of plants for better survival
and colonization.

e Viability refers to the ability of a seed to
germinate under favorable conditions. Seed
viability can be affected by age, storage
conditions, and species-specific factors.

Vocabulary: seeds, embryo, endosperm, seed coat, germination, enzyme, nutrient, viability, environment, population

Interdisciplinary Connections

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

9.1.12.CFR.2: Summarize causes important to you and compare organizations you seek to support to other
organizations with similar missions.

9.1.12.EG.3: Explain how individuals and businesses influence government policies.

9.4.12.CL.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas

9.4.12.C1.3: Investigate new challenges and opportunities for personal growth, advancement, and transition
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice

9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a
service learning activity that addresses a local or global issue (e.g., environmental justice).

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects and
determine why some solutions (e.g., political. economic, cultural) may work better than other

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately

9.4.12.IML.6: Use various types of media to produce and store information on climate change for different purposes
and audiences with sensitivity to cultural, gender, and age diversity

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Computer Science & Design Thinking (CS & DT):




8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such as
procedures, modules, and/or objects.

8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications
based on input from potential consumers.

8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.
8.2.12.NT.2: Redesign an existing product to improve form or function.

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used
for the design, creation, and maintenance of a chosen product.

8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of
investigation, and propose an innovative sustainable solution.

NJSLS Companion Standards - ELA

RI.CR.11-12.1

Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as well as
interpretations of the text.

RI.MF.11-12.6

Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in order to
address a question or solve a problem.

RI.CR.11-12.8

Delineate and evaluate the reasoning in texts, including the validity of the reasoning and the relevance and
sufficiency of the evidence.

W.IW.11-12.2

Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and
accurately through the effective selection, organization, and analysis of content.

W.WR.11-12.4

Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,
focusing on addressing what is most significant for a specific purpose and audience.




W.WR.11-12.5

Conduct short as well as more sustained research projects to answer a question (including a self-generated question)
or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

SL.PE.11-12.4

Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that
listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization,
development, substance, and style are appropriate to purpose, audience, and task.

SL.UM.11-12.5

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations
to enhance understanding of findings, reasoning, and evidence and to add interest.

Connections to NJSLS - Mathematics

MP.2 Reason abstractly and quantitatively

MP.4 - model with mathematics

HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and
using technology for more complicated cases

HSF-BF.A.1 Write a function that describes a relationship between two quantities

Unit 1 Stage 2 Assessment Evidence

Formative Assessments:

notebook checks
plant logs

parts of a seed quiz
seed dispersal quiz
plant sale prepwork

Summative Assessments: (includes alternative assessments were applicable)



| e Seed germination summative assessment

Unit 1 Stage 3 Learning Plan

Potential Unit Launches

e Plants have evolved diverse strategies to disperse their seeds, ensuring that they can colonize new habitats,
escape competition, and increase their chances of germination and growth.

e Food security is a global concern influenced by factors such as climate change, economic conditions, and
agricultural practices. One critical aspect of food security is maintaining diverse seed varieties that are
resilient to various environmental conditions and pests. However, many local communities are facing
challenges related to declining seed diversity and dependence on a limited number of commercially available
seeds. This problem affects their ability to sustainably produce food and maintain agricultural resilience.

Potential Supporting Lessons

e Students will be able to identify parts of a seed

e Students will be able to describe the sequence of events involved in seed germination

e Students will be able to identify and describe different methods of seed dispersal

e Students will be able to explore and discuss examples of seed diversity, including differences in size, shape,
and adaptations for dispersal

e Students will be able to explain the role of seeds in the life cycle of plants and how they contribute to plant
reproduction and survival

e Students will be able to identify and discuss environmental factors (e.g., temperature, water, light) that
influence seed germination and growth.

e Students will be able to design and conduct a controlled experiment to investigate the effect of different
environmental factors on seed germination rates.

e Students will be able to discuss the practical applications of seed biology in agriculture, horticulture, and
conservation efforts.

e Students will be able to compare and contrast different methods of seed dispersal and their ecological
significance.




Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:

Bl Seeds: The Untolf Story
https://www.regjeringen.no/en/topics/food-fisheries-and-agriculture/svalbard-global-seed-vault/id462220/
https://shop.seedsavers.org/site/pdf/Start-Seed-Bank.pdf

B Seed Germination Rates Summative Assessment

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 - Immediate feedback - Scaffolding -
Think-pair-share - Cooperative learning groups - modified seed germination summative assessment - modified
greenhouse expectations - small tasks for plant sale prep

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.



https://docs.google.com/document/d/1sLvcFXQ46W5e0RILRhoZnptHSrmFnpP63heCA9ff0Y8/edit?usp=sharing
https://docs.google.com/document/d/13RslE6DR2BquibdRcUGw5xWR3hcYFI2AUcK9ufJZM9A/edit?usp=sharing
https://www.regjeringen.no/en/topics/food-fisheries-and-agriculture/svalbard-global-seed-vault/id462220/
https://shop.seedsavers.org/site/pdf/Start-Seed-Bank.pdf

- Pre-teaching of vocabulary and concepts - Extended Time - Simplified/Verbal Instructions - Frequent Breaks - Visual
learning, including graphic organizers - Teacher modeling - Pairing students with beginning English language skills
with students who have more advanced English language skills - Scaffolding - Think-pair-share - Cooperative learning
groups

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - Think-Pair-Share
by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone
Choice - Scaffolding in germination assessment - Modified seed quiz - Virtual seed germination simulator

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 - Alternative Assessments - Pre-Assess to provide
Differentiated Instruction to Accelerate Learning - opportunities for plant sale independent work

Unit 2 - Photosynthesis

Stage 1 Desired Results

Unit 2: Photosynthesis in Leaves




Unit Summary: The unit on photosynthesis introduces students to the fundamental process by which green
plants convert light energy into chemical energy through leaves

Unit 2 Learning Standards / Targets

NJSLS Science (PE):
HS-LS1-5 - Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy
HS-LS1-6 Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from
sugar molecules may combine with other elements to form amino acids and/or other large carbon based
molecules
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
Unit Enduring Understandings:

e Leaves have structures such as chloroplasts and

stomata that enable them to capture light energy [ Unit Essential Questions:

and carbon dioxide, converting these into glucose e What are the structural adaptations of leaves

and oxygen through photosynthesis. that make them efficient in capturing sunlight
e Photosynthesis is the primary process by which for photosynthesis?

green plants and certain organisms produce e How does photosynthesis contribute to the

energy-rich molecules (glucose) from sunlight, production of oxygen and the cycling of carbon

which supports food chains and oxygen dioxide in ecosystems?

production necessary for aerobic respiration. e What environmental factors influence the rate
e Factors such as light intensity, temperature, of photosynthesis, and how do plants adapt to

water availability, and carbon dioxide these factors?

concentration affect the rate of photosynthesis
and plant growth, illustrating the
interdependence of plants with their
environment.




Vocabulary: chloroplast, stomata, carbon dioxide, energy, glucose, oxygen, photosynthesis, food chain, aerobic
respiration, interdependence, structural adaptation, rate

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
9.4.12.CIL.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects
and determine why some solutions (e.g., political. economic, cultural) may work better than other

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately

9.4.12.IML.6: Use various types of media to produce and store information on climate change for different
purposes and audiences with sensitivity to cultural, gender, and age diversity

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Computer Science & Design Thinking (CS & DT):
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such
as procedures, modules, and/or objects.

8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are
used for the design, creation, and maintenance of a chosen product.

NJSLS Companion Standards - ELA

RI.CR.11-12.1

Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as
well as interpretations of the text.

W.IW.11-12.2

Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly
and accurately through the effective selection, organization, and analysis of content.




W.WR.11-12.4

Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,
focusing on addressing what is most significant for a specific purpose and audience.

RI.CR.11-12.1 (for evidence use in research tasks)

Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a
comprehensive analysis of an informational text.

SL.UM.11-12.5

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in
presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
Connections to NJSLS - Mathematics

none for this unit

Unit 2 Stage 2 Assessment Evidence

Formative Assessments:

e plant logs

notebook checks

leaf anatomy

leaf cross section

leaf margins

structure of a leaf quiz
greenhouse plant sale prep

Summative Assessments: (includes alternative assessments were applicable)

e Greenhouse participation grade (1 per marking period)
e photosynthesis summative assessment (choice of 2)




Unit 2 Stage 3 Learning Plan

Potential Unit Launches

e Why do leaves change color in the fall? What role does photosynthesis play in this process? How does the
amount of sunlight affect the timing and intensity of color change?

e How do different leaf structures optimize photosynthesis? What are the adaptations of leaves in plants
that grow in different environments (e.g., tropical rainforests vs. deserts)? How does leaf structure relate
to water conservation and gas exchange?

e Alocal farmer is concerned about the poor growth of plants in a specific area of their field. They notice
that the leaves of these plants are smaller and lighter in color compared to plants in other areas. How
can you explain these observations using principles of photosynthesis and leaf biology

Potential Supporting Lessons

e Students will be able to describe the basic structure of a leaf

e Students will be able to understand the role of leaves in photosynthesis, including the absorption of light
energy, carbon dioxide uptake, and production of glucose and oxygen.

e Students will be able to explain how leaf adaptations (e.g., shape, surface area, thickness, stomatal
distribution) help plants optimize photosynthesis and conserve water.

e Students will be able compare and contrast different types of leaves (e.g., simple vs. compound, broad vs.
needle-like) and analyze how their structures relate to their functions.

e Students will be able to discuss the multiple functions of leaves beyond photosynthesis, such as
transpiration, gas exchange, and nutrient storage.

e Students will be able to describe the overall process of photosynthesis, including the inputs (carbon
dioxide, water, sunlight) and outputs (glucose, oxygen).

e Students will be able to discuss environmental factors that affect the rate of photosynthesis, such as light
intensity, temperature, carbon dioxide concentration, and water availability.




Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:

https://www.esf.edu/eis/eis-leaves-color-change.php
https://bio.libretexts.org/Bookshelves/Introductory_and_General_Biology/General Biology (Boundless)/30%3A_P
lant_Form_and_Physiology/30.08%3A_Leaves_-_Leaf Structure_and_Arrangment

https://education.nationalgeographic.org/resource/photosynthesis/
B photosynthesis webquest

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 - Immediate feedback -
Scaffolding - Think-pair-share - Cooperative learning groups - virtual dissection - alternative assignments

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 - Extended Time - Simplified/Verbal Instructions - Frequent Breaks -
Visual learning, including graphic organizers - Teacher modeling - Pairing students with beginning English
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share -
Cooperative learning groups



https://docs.google.com/document/d/1snj4m0pMmcmz6ikAOG0M3ZBRQylCuYXcxtR41QcmH34/edit?usp=sharing
https://www.esf.edu/eis/eis-leaves-color-change.php
https://bio.libretexts.org/Bookshelves/Introductory_and_General_Biology/General_Biology_(Boundless)/30%3A_Plant_Form_and_Physiology/30.08%3A_Leaves_-_Leaf_Structure_and_Arrangment
https://bio.libretexts.org/Bookshelves/Introductory_and_General_Biology/General_Biology_(Boundless)/30%3A_Plant_Form_and_Physiology/30.08%3A_Leaves_-_Leaf_Structure_and_Arrangment
https://education.nationalgeographic.org/resource/photosynthesis/

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction -
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group
Instruction - Work Alone Choice - Scaffolding - Think-pair-share - Cooperative learning groups - Alternative
photosynthesis assessment - Modified greenhouse physical requirements as needed - virtual leaf dissection

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 - Alternative Assessments - Pre-Assess to provide
Differentiated Instruction to Accelerate Learning - supplemental readings - follow up activities for photosynthesis
summative assessment

Unit 3

Stage 1 Desired Results

Unit 3 - Plant Transport (stems and roots)

Unit Summary: This unit will cover the two main structures that carry out water and nutrients in plants -
stems and roots. It will cover the structure and function of each of these.

Unit 3 Learning Standards / Targets

NJSLS Science (PE):




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-LS4-6 Create or revise a simulation to test a solution to might mitigate adverse impacts of human
activity on biodiversity

Unit Enduring Understandings:

e The structure of stems and roots is closely
related to their functions in plants. Different
types of stems and roots exhibit adaptations that
optimize support, transport, and storage
functions

e Stems and roots are integral parts of the plant's
vascular system, facilitating the transport of
water, nutrients, and sugars between different
plant organs and environmental interfaces

Unit Essential Questions:

e How do the structures of stems and roots
contribute to their specific functions in plants?

e How do stems and roots collaborate in the
transport of water, nutrients, and sugars
throughout the plant?

e How do stems and roots interact with leaves,
flowers, and reproductive structures to support
plant growth and reproduction?

Vocabulary: stems, roots, function, adaptations, vascular system, structure, function, water transport, sugar

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
9.4.12.CL.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects
and determine why some solutions (e.g., political. economic, cultural) may work better than other

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately

9.4.12.IML.6: Use various types of media to produce and store information on climate change for different
purposes and audiences with sensitivity to cultural, gender, and age diversity
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Computer Science & Design Thinking (CS & DT):




8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such
as procedures, modules, and/or objects.

8.2.12.NT.2: Redesign an existing product to improve form or function.

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are
used for the design, creation, and maintenance of a chosen product.

8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of
investigation, and propose an innovative sustainable solution.

NJSLS Companion Standards - ELA

W.WR.11-12.4

Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,
focusing on addressing what is most significant for a specific purpose and audience.

W.WR.11-12.5

Conduct short as well as more sustained research projects to answer a question (including a self-generated
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on
the subject, demonstrating understanding of the subject under investigation.

Connections to NJSLS - Mathematics
none for this unit

Unit 3 Stage 2 Assessment Evidence

Formative Assessments:
Stem quiz

Roots worksheet

Plant sale participation
Monthly plant logs
Notebook checks




Summative Assessments: (includes alternative assessments were applicable)
e Student led anatomy culminating assessment - WHS Greenhouse Plant Sale

Unit 3 Stage 3 Learning Plan

Potential Unit Launches

e Root vegetables are typically harvested and stored during the early fall - most of our cultural holiday
dishes revolve around root vegetables

e Alocal farmer is experiencing water shortages and wants to optimize water use for irrigation. They are
particularly concerned about crops with shallow root systems suffering during dry periods.

e A city planner wants to enhance the sustainability and aesthetic appeal of urban parks by selecting
plants with diverse root and stem structures that can thrive in urban environments

Potential Supporting Lessons

e Students will be able to describe the basic structures of stems, including nodes, internodes, buds, and
vascular bundles.

e Students will be able to understand the primary functions of stems in plants, including support for leaves
and reproductive structures, transport of water, minerals, and nutrients, and storage of reserves.

e Students will be able to differentiate between herbaceous and woody stems, monocot and dicot stems,
and understand how these differences relate to their functions and adaptations.

e Students will be able to relate the anatomy of stems (xylem and phloem arrangement) to their role in the
transport of water, nutrients, and sugars throughout the plant.
Students will be able to describe the basic structures of roots
Students will be able to understand the primary functions of roots in plants
Students will be able to differentiate between different types of roots (e.g., taproots, fibrous roots,
adventitious roots) and understand how these variations relate to plant growth habits and adaptations to
different environments.

e Students will be able to relate the anatomy of roots (e.g., root hairs, epidermis, cortex, endodermis) to
their role in water and nutrient uptake, including mechanisms such as osmosis and active transport.




Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:
https://www.nature.com/scitable/knowledge/library/water-uptake-and-transport-in-vascular-plants-1030160
37/

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/nutrient-transport
https://www.nature.com/scitable/knowledge/library/plant-soil-interactions-nutrient-uptake-105289112/

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 - Immediate feedback -
modified roots assessment - modified greenhouse plant sale activities

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 - Extended Time - Simplified/Verbal Instructions - Frequent Breaks -
Visual learning, including graphic organizers - Teacher modeling - Pairing students with beginning English



https://www.nature.com/scitable/knowledge/library/water-uptake-and-transport-in-vascular-plants-103016037/
https://www.nature.com/scitable/knowledge/library/water-uptake-and-transport-in-vascular-plants-103016037/
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/nutrient-transport
https://www.nature.com/scitable/knowledge/library/plant-soil-interactions-nutrient-uptake-105289112/

language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share -
Cooperative learning groups

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction -
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group
Instruction - Work Alone 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 - Alternative Assessments - Pre-Assess to provide
Differentiated Instruction to Accelerate Learning - opportunity for leadership roles in greenhouse plant sale

Stage 1 Desired Results

Unit 4: Landscape Design




Unit Summary: This unit explores the principles and practices of landscape design, emphasizing the
integration of aesthetic, ecological, and functional considerations. Students will study the fundamentals of site
analysis, spatial planning, plant selection, and sustainable design strategies to create harmonious and resilient
outdoor environments.

Unit 4 Learning Standards / Targets

NJSLS Science (PE):

HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for
solutions that account for societal needs and wants

HS-ETS1-2 Design a solution to a complex real world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering

HS-ESS3-3 Create a computational simulation to illustrate the relationships among the management of
natural resources, the sustainability of human populations, and biodiversity

Unit Enduring Understandings: Unit Essential Questions:

e Landscape design blends artistic creativity with e What factors should be considered when
scientific principles such as ecology, conducting a site analysis for landscape design?
horticulture, and environmental sustainability e How can landscape design contribute to

e A successful landscape design achieves a balance environmental sustainability and resilience?
between functional considerations (such as e What are the ecological benefits and challenges
usability and maintenance) and aesthetic of using native plants in landscape design?
qualities (including beauty, harmony, and visual e What considerations are important when
appeal). designing outdoor spaces for diverse user needs

e Design decisions should consider long-term and activities?
maintenance requirements, plant growth e What ethical considerations should landscape
dynamics, and adaptability to future changes in designers take into account when making
climate and land use. design decisions?




e Well-designed landscapes contribute to human e How does well-designed outdoor space

health and well-being by providing opportunities contribute to human health and well-being?
for recreation, relaxation, social interaction, and e In what ways can landscape design promote
connection with nature. social interaction, mental well-being, and

physical activity?

Vocabulary: landscape, ecology, scientific principle, aesthetic, function, maintenance, adaptability, recreation,
social interaction, mental well-being, physical activity

Interdisciplinary Connections

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

9.1.12.CFR.2: Summarize causes important to you and compare organizations you seek to support to other
organizations with similar missions.

9.2.12.CAP.6: Identify transferable skills in career choices and design alternative career plans based on those
skills.

9.4.12.C1L.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas

9.4.12.C1.2: Identify career pathways that highlight personal talents, skills, and abilities

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice

9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design
a service learning activity that addresses a local or global issue (e.g., environmental justice).

9.4.12.DC.7: Evaluate the influence of digital communities on the nature, content and responsibilities of careers,
and other aspects of society.

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects
and determine why some solutions (e.g., political. economic, cultural) may work better than other

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately

9.4.12.IML.6: Use various types of media to produce and store information on climate change for different
purposes and audiences with sensitivity to cultural, gender, and age diversity

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.




Computer Science & Design Thinking (CS & DT):

8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such
as procedures, modules, and/or objects.

8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make
modifications based on input from potential consumers.

8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.

8.2.12.NT.2: Redesign an existing product to improve form or function.

8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are
used for the design, creation, and maintenance of a chosen product.

8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of
investigation, and propose an innovative sustainable solution.

NJSLS Companion Standards - ELA

RI.MF.11-12.6

Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in
order to address a question or solve a problem.

RI.CR.11-12.8

Delineate and evaluate the reasoning in texts, including the validity of the reasoning and the relevance and
sufficiency of the evidence.

RI.MF.11-12.6 (for synthesis across sources and simulations)

Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in
order to address a question or solve a problem.

Connections to NJSLS - Mathematics
MP.2 Reason abstractly and quantitatively
MP.4 - model with mathematics




Unit 4 Stage 2 Assessment Evidence

Formative Assessments:

plant sale

monthly plant logs
notebook checks
customer profile
landscape customer info
site analysis

bloom time

ground cover form

focus plant
supplemental plants

Summative Assessments: (includes alternative assessments were applicable)

e Greenhouse participation grade (1 per marking period)
e Landscape Design summative assessment

Unit 4 Stage 3 Learning Plan

Potential Unit Launches
e You have decided to open a new business as a residential landscape designer, and your job is to create a
landscape design containing all of the necessary components for your customer
Potential Supporting Lessons
e Students will be able to define and explain fundamental principles of landscape design, such as balance,
proportion, rhythm, unity, and focalization
e Students will be able to conduct a comprehensive site analysis to assess environmental, cultural, and
social factors influencing landscape design decisions
e Students will be able to interpret site analysis data to inform design solutions that respond effectively to




site-specific conditions.

Students will be able to develop spatial plans and design concepts that integrate functional requirements,
aesthetic considerations, and user needs

Students will be able to use conceptual sketches, diagrams, and digital tools to communicate design ideas
effectively

Students will be able to identify and select appropriate plant species based on site conditions, design
goals, and ecological considerations

Students will be able to demonstrate knowledge of plant characteristics, growth habits, maintenance
requirements, and seasonal interests.

Students will be able to apply principles of sustainability in landscape design, including water
conservation, energy efficiency, biodiversity enhancement, and use of sustainable materials.

Students will be able to present design concepts and proposals effectively through verbal presentations,
digital renderings, and written documentation.

Students will be able to critically evaluate design solutions based on established criteria, including
functionality, aesthetics, sustainability, and user satisfaction.

Core Instructional & Supplemental Materials
Texts, Readings, Online Platforms & Other Resources:
e [l flower garden project
e https://www.gardendesign.com/landscape-design/

e https://www.architecturaldigest.com/sto -you-need-to-know

Accommodations and Modifications:



https://docs.google.com/document/d/1tAzIBKtvzXIRaO5B372cxSwrGkWzR4YllLvvQC8QuHM/edit?usp=sharing
https://www.gardendesign.com/landscape-design/
https://www.architecturaldigest.com/story/landscape-design-basics-everything-you-need-to-know

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 - Immediate feedback -
modified timelines on design assessment

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 - Extended Time - Simplified/Verbal Instructions - Frequent Breaks -
Visual learning, including graphic organizers - Teacher modeling - Pairing students with beginning English
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share -
Cooperative learning groups

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction -
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group
Instruction - Work Alone Choice - Failure notices

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 - Alternative Assessments - Pre-Assess to provide
Differentiated Instruction to Accelerate Learning - modified landscape design assessment

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
broad importance within or across science or engineering disciplines, provide a key tool for understanding or



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

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)
e 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
Information
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