Wall Township Public Schools

Course Title: Horticulture 1

Board Approval Date:8/20/2024

Course Description: This course serves as an introduction to Horticulture including
jobs in the field as well as an introduction to Greenhouse maintenance. This course
will also cover asexual and sexual reproduction of plants through the use of flowers

and fruits.

Course Sequence & Pacing

Estimated Number of

Unit Title Instructional Periods
Introduction to Horticulture 15
Plant Propagation and Growing Requirements 18
Plant Reproduction 13
Fruits 17




Unit 1 Introduction to Horticulture

Stage 1 Desired Results

Unit 1: Introduction to Horticulture

Unit Summary: The introduction of Horticulture encompasses the study and practice of cultivating plants for human use and
enjoyment. It involves a broad spectrum of activities, including growing fruits, vegetables, flowers, ornamental plants, and
herbs. This unit will also explore careers in Horticulture

Unit 1 Learning Standards / Targets

NJSLS Science (PE):

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

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

HS -LS4-5 Evaluate the evidence supporting claims that changes in environmental conditions may result in (1)
increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the
extinction of other species.

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

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 - ETS1-3 - Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that
account for a range of constraints, including cost, safety, reliability, and aesthetics as well as possible social, cultural,
and environmental impacts.




HS-ESS3-2Evaluate competing design solutions for developing, managing and utilizing energy and mineral resources
based on cost-benefit ratios.

Unit Enduring Understandings:

e Recognizing the wide range of career paths
available in horticulture, including but not
limited to: crop production, landscape design and
maintenance, plant breeding, research and
development, education and outreach, urban
forestry, nursery management, and floriculture

e Exploring entrepreneurial opportunities in
horticulture, including starting and managing
businesses such as nurseries, landscaping
companies, specialty crop production ventures,
agri-tourism operations, and consulting services.

e Appreciating the significant impact that
horticulture careers can have on society and the
environment. Recognizing the role of
horticulturists in enhancing food security,
promoting public health and well-being,
fostering biodiversity, mitigating climate change,
and creating aesthetically pleasing landscapes

Unit Essential Questions:

e What are the various career paths available in
horticulture, and how do they differ in terms of job
responsibilities, required skills, and educational
backgrounds?

e How can individuals identify their interests,
strengths, and values to match them with suitable
career opportunities in horticulture?

e What are the ethical considerations and
sustainability implications associated with various
horticulture careers, and how can individuals
integrate principles of environmental stewardship
and social responsibility into their professional
practices?

Vocabulary: horticulture, crop production, landscape, maintenance, plant breeding, nursery, urban forestry,
floriculture, specialty crop, agri-tourism, venture, food security, public health, biodiversity, climate change,
sustainability, environmental stewardship

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.

9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth.

9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.

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

RL.IT.11-12.3

Analyze a complex set of ideas or sequence of events and explain how specific individuals, ideas, or events interact
and develop over the course 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.

Connections to NJSLS - Mathematics

MP.2 Reason abstractly and quantitatively

MP.4 - model with mathematics

HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).

HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a random
sample from that population

HSS-IC.B.6 Evaluate reports based on data

Unit 1 Stage 2 Assessment Evidence

Formative Assessments:

Opening day activities (housekeeping)
Plant log info

Branches of horticulture quiz
Notebook checks

Plant anatomy quiz

Plant logs

Summative Assessments: (includes alternative assessments were applicable)



e Greenhouse Participation Grade (1 per marking period)

Unit 1 Stage 3 Learning Plan

Potential Unit Launches

e Problem: Increased pest infestation in community gardens

e Problem: Designing a garden that minimizes water use and maximizes biodiversity

e Problem: Depleted soil nutrients affecting crop yield.

e Problem: Limited space for growing food in urban areas.

Potential Supporting Lessons

e Students will be able to communicate the principles of fruit tree biology, including anatomy, physiology, and
growth patterns
students will be able to identify the growth cycles and biological requirements of common vegetable crops.
Students will be able to communicate the anatomy, physiology, and growth requirements of flowering plants.
Students will be able to learn about greenhouse management and environmental control for flower
production

e Students will be able to demonstrate proficiency in propagation techniques such as seed sowing, cuttings, and
tissue culture.

e Students will be able to compare and contrast the principles of landscape design, including plant selection,
spatial arrangement, and aesthetics.
Students will be able to promote sustainability through the use of eco-friendly landscaping practices.
Students will be able to identify the principles of tree biology, including anatomy, physiology, and life cycles
Students will be able to create a plan for grapevine biology, including growth stages, physiology, and
environmental requirements.
Students will be able to identify the anatomy of a plant
Students will be able to plant and maintain 3 different species of plants

‘ e Horticulture Business Proposal




Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:

https://www.hortjobs.com/

https://www.hirehorticulture.com/
(3 plant anatomy notes.pdf
B unit 1 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 - modified summative
assessment - alternative plant logs (pictures instead of descriptions)

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



https://drive.google.com/file/d/12v52hJC3gZC-nxOi3oWDqY9y_uDGjJ7b/view?usp=sharing
https://docs.google.com/document/d/10uOxffCdvXxelWzSo7dM8xs-NWe2NrBRTDUDnrQH45w/edit?usp=sharing
https://www.hortjobs.com/
https://www.hirehorticulture.com/

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 - follow up activities for summative assessment - follow up activities
for plant logs

Unit 2 -Plant Propagation and Growth Requirements

Stage 1 Desired Results

Unit 2: Plant Propagation and Growth Requirements

Unit Summary: This unit explores the fundamental principles and techniques of plant propagation along with
the essential growth requirements for plants. It is designed to provide students with a comprehensive




understanding of how plants reproduce and what they need to thrive. The unit covers asexual propagation
methods, as well as key factors influencing plant growth.

Unit 2 Learning Standards / Targets

NJSLS Science (PE):

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

HS-LS1-3 Plan and conduct an investigation to provide evidence that feedback mechanisms maintain
homeostasis

HS-LS2-3 Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in
aerobic and anaerobic conditions

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

HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create feedback
that causes changes to other Earth systems.

HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based
forecast of the current rate of global or regional climate change and associated future impacts to Earth systems.

Unit Enduring Understandings: Unit Essential Questions:

e Different propagation methods (seeds, cuttings, e What are the advantages and disadvantages of
grafting) affect plant growth and development. different propagation techniques such as seed

e Light intensity, quality, and duration are critical propagation, vegetative propagation (cuttings,
for photosynthesis and overall plant health. grafting), and tissue culture?

e Temperature affects metabolic processes and e How do environmental conditions influence the
growth rates. success rate of different propagation methods?

e Water availability influences nutrient uptake e How do light intensity, quality, and duration
and turgor pressure. affect photosynthesis and overall plant growth?




e Plants require essential nutrients (nitrogen, e What role does temperature play in influencing
phosphorus, potassium, etc.) for growth. plant metabolic processes and growth rates?

e How does water availability impact nutrient
uptake, plant turgor pressure, and overall plant
health?

Vocabulary: propagation, light intensity, temperature, metabolic processes, growth rate, nutrient uptake, turgor
pressure, essential nutrients, vegetative propagation, grafting, photosynthesis, light intensity, plant health

Interdisciplinary Connections

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

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

9.4.12.CL.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.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.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.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.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 systemic plan of
investigation, and propose an innovative sustainable solution.

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different
interpretations of real-world phenomena.

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.KI.11-12.2

Determine two or more central ideas of a text and analyze their development over the course of the text,
including how they interact and build on one another to provide a complex analysis.

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.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.




W.SE.11-12.6

Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and
audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and
overreliance on any one source and following a standard format for citation.

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

HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).

HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a
random sample from that population

HSS-IC.B.6 Evaluate reports based on data

HSN-Q.A.1 - Use units as a way to understand problems and to guide the solution of multi-step problems;
choose and interpret units consistent;y in formulas; choose and interpret the scale and the origin in graphs and
data displays

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

Unit 2 Stage 2 Assessment Evidence

Formative Assessments:
Monthly plant logs
Hardiness zone quiz
Asexual reproduction quiz
Soil questions




Soil quiz

Fertilizer worksheet
Plant logs

Notebook checks

Summative Assessments: (includes alternative assessments were applicable)

e Greenhouse participation grade (1 per marking period)
e Growing conditions summative assessment (abiotic factor experiment)

Unit 2 Stage 3 Learning Plan

Potential Unit Launches

e One fascinating phenomenon in plant propagation and growth requirements is the concept of
photoperiodism. Photoperiodism refers to the response of plants to the relative lengths of day and night,
which influences their growth, flowering, and reproduction.

e You are part of a team of agronomists working in a region where climate change is affecting traditional
agricultural practices. Farmers are experiencing unpredictable weather patterns, including irregular
rainfall and temperature fluctuations. This has impacted crop yields and the timing of planting and
harvesting.

Potential Supporting Lessons
e Students will be able to apply the essential factors influencing plant growth such as light, water, soil,
nutrients, temperature, and air
Students will be able to identify factors affecting seed viability and germination rates.
Students will be able to identify the different types of asexual reproduction
Students will be able to explain how hardiness zones have changed over the years
Students will be able to identify soil types
Students will be able to conduct a soil test
Students will be able to determine the proper fertilization needs for their plant log plants




e Students will be able to grow and maintain 3 different plants in the greenhouse
e Students will be able to determine the water and sun exposure for their plants

Core Instructional & Supplemental Materials
Texts, Readings, Online Platforms & Other Resources:
https://www.nesdis.noaa.gov/learn-about-soil-types
https://tobebright.com/beginners-guide-to-plant-propagation-part-one/
https://planthardiness.ars.usda.gov

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 summative assessment - alternative plant logs (pictures instead of descriptions) - modified greenhouse
expectations - modified plant propagation method based on ability

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://www.nesdis.noaa.gov/learn-about-soil-types
https://tobebright.com/beginners-guide-to-plant-propagation-part-one/
https://planthardiness.ars.usda.gov/

- 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 -

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 - follow up activities for summative assessment - follow up
activities for plant logs -modified plant propagation method based on ability

Stage 1 Desired Results
Unit 3 - Plant Reproduction




Unit Summary: Plant sexual reproduction involves the production of male and female gametes, their fusion
during fertilization, and the development of seeds and fruits that ensure the propagation and dispersal of
offspring plants

Unit 3 Learning Standards / Targets

NJSLS Science (PE):

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

HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are supported by
multiple lines of empirical evidence

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

HS-ESS2-7 Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems
and life on Earth

Unit Enduring Understandings: Unit Essential Questions:

e Different plant species have evolved various e What are the different types of pollinators, and
mechanisms for pollination, including wind, how do they contribute to plant reproduction?
insects, birds, and mammals. Understanding e How do flowers attract pollinators, and what
these mechanisms elucidates how plants ensure adaptations have evolved to facilitate successful
successful fertilization and reproduction in pollination?
diverse habitats. e What are pollination syndromes, and how do

e Pollination represents a mutualistic relationship they illustrate the co-evolution of plants and
between plants and pollinators (such as insects, pollinators?
birds, bats, and even some mammals), where e How does climate change affect pollination
both parties benefit: plants receive pollination dynamics and plant-pollinator relationships?
services, and pollinators receive food (nectar or e What are the economic and ecological
pollen). implications of pollination for agriculture and

biodiversity?




e Plants and pollinators have evolved specific e How do human activities, such as habitat

adaptations to enhance the efficiency of destruction and pesticide use, affect pollinator
pollination. These include flower morphology, populations and pollination services?
color, scent, nectar production, and behaviors e What are the ethical considerations
such as pollinator attraction and reward. surrounding the management and
e Different pollinators are attracted to specific conservation of pollinators?

flower traits, leading to the concept of
pollination syndromes. Understanding these
syndromes helps predict pollinator behavior and
plant-pollinator relationships across diverse
ecosystems.

Vocabulary: pollination, fertilization, reproduction, habitat, mutualistic relationship, pollinators, insects
mammals, nectar, pollinators, adaptation, efficiency, morphology, attraction, reward, pollination syndromes,
coevolution, agriculture, pesticide, ethical consideration

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

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

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving

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 others

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately
9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for
accomplishing a specific task

9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the
data




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.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 systemic plan of
investigation, and propose an innovative sustainable solution.

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different
interpretations of real-world phenomena.

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.AW.11-12.1

Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and
relevant and sufficient 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.

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.

Unit 3 Stage 2 Assessment Evidence

Formative Assessments:

Flower quiz
Flower dissection
Sexual reproduction quiz
Monthly plant logs
Notebook checks
Summative Assessments: (includes alternative assessments were applicable)
e Greenhouse participation grade (1 per marking period)
e Pollinator summative assessment - Students are to create their own fruit to solve world hunger - the
flower that produces that fruit - the pollinator that pollinates that flower

Unit 3 Stage 3 Learning Plan

Potential Unit Launches
e Imagine you are a team of ecologists and botanists tasked with investigating and addressing the decline
in pollinator populations and its impact on plant reproduction in a specific local ecosystem.
e Plants and their pollinators often develop specialized relationships over time. This co-evolution can lead
to adaptations such as flower shapes, colors, and scents that attract specific pollinators, while the
pollinators benefit from a reliable food source.




Potential Supporting Lessons

e Students will be able to identify and label the parts of a flower using a diagram.

e Students will be able to conduct a flower dissection and identify the reproductive structures

e Students will be able to participate in activities such as planting and caring for flowers, conducting
experiments related to flower growth or pollination, or creating floral arrangements.

e Students will be able to describe how pollen is transferred from the male to the female parts of flowers,
leading to fertilization.

e Students will be able to recognize various animals (bees, butterflies, birds, etc.) and their roles in
pollination.

e Students will be able to communicate how flowers have evolved specific characteristics to attract
different types of pollinators.

e Students will be able to explain the ecological and economic significance of pollination, including its role
in food production and ecosystem health.

e Students will be able to analyze data related to pollinator behavior, flower structures, and environmental
factors affecting pollination.

e Students will be able to propose solutions to challenges facing pollinators, such as habitat loss or
pesticide use, considering ecological impacts.

e Students will be able to effectively communicate their findings and understanding of pollination
phenomena through presentations, reports, or discussions.

e Students will be able to foster awareness of the environmental issues affecting pollinators and the
broader implications for ecosystems and human societies.

e Students will be able to engage in practical activities such as setting up pollinator-friendly gardens or
conducting experiments related to pollination.

Core Instructional & Supplemental Materials



Texts, Readings, Online Platforms & Other Resources:
https://www.scienceworld.ca/resource/flower-dissection/

https://letstalkscience.ca/educational-resources/backgrounders/plant-reproduction

https://organismalbio.biosci.gatech.edu/growth-and-reproduction/plant-reproduction/

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 summative assessment - alternative plant logs (pictures instead of descriptions) - modified greenhouse
expectations - virtual dissection - digital microscope

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



https://www.scienceworld.ca/resource/flower-dissection/
https://letstalkscience.ca/educational-resources/backgrounders/plant-reproduction
https://organismalbio.biosci.gatech.edu/growth-and-reproduction/plant-reproduction/

- 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 - follow up activities for summative assessment - follow up
activities for plant logs

Stage 1 Desired Results
Unit 4: Fruits

Unit Summary: This unit explores the cultivation, propagation, and management of fruit-bearing plants in
horticulture. Students will delve into the diverse world of fruits, including their botanical classifications,
growth requirements, and economic significance.

Unit 4 Learning Standards / Targets

NJSLS Science (PE):




HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity

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

Unit Enduring Understandings: Unit Essential Questions:

e Fruits hold cultural significance worldwide, e What distinguishes a botanical fruit from a
often symbolizing fertility, abundance, and culinary fruit, and how does this affect how we
celebration in various traditions and use them in cooking?
ceremonies. e How do different types of fruits (e.g., berries,

e Understanding the botanical classification of citrus, stone fruits) vary in terms of their
fruits helps clarify their culinary uses and botanical characteristics and culinary
benefits, distinguishing between botanical and applications?
culinary fruits. e How do climate and geography influence which

e Recognizing the seasonal availability of fruits fruits are grown in different regions?
encourages sustainable consumption practices e What role can biotechnology play in improving
and supports local agriculture. the nutritional content and sustainability of

fruits?

Vocabulary: fruit, botanical classification, culinary, consumption, local agriculture, biotechnology,
sustainability

Interdisciplinary Connections

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

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

9.4.12.CL.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.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.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.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

MP.2 Reason abstractly and quantitatively.

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose
and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data
displays.

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

Unit 4 Stage 2 Assessment Evidence

Formative Assessments:

Intro to fruit quiz

Simple dry fruit worksheet
Fruit quiz

Veggie garden check ins
Monthly plant logs
Notebook checks

Summative Assessments: (includes alternative assessments were applicable)




e Greenhouse participation grade (1 per marking period)
e Culinary arts fruit project
e Veggie (fruit) garden project

Unit 4 Stage 3 Learning Plan

Potential Unit Launches

e Your local community garden has been experiencing challenges in maximizing fruit production. Despite
efforts to grow various types of fruits, the yields have been inconsistent, and pests have been a recurring
issue. Your task is to design a comprehensive plan to enhance fruit production sustainably in the
community garden.

e Students will investigate the lifecycle of a specific fruit (e.g., apple, strawberry, mango) from its growth in
the orchard or farm to its consumption on the table. They will explore various aspects such as plant
biology, environmental factors affecting growth, agricultural practices, distribution chains, nutritional
benefits, cultural significance, and economic impacts.

Potential Supporting Lessons
e Students will be able to distinguish between different types of fruits (simple, aggregate, multiple)
Students will be able to identify the structure and function of fruits in plant reproduction
Students will be able to determine optimal harvest times for different fruits
Students will be able to identify and classify different types of fruits based on botanical characteristics
Students will be able to apply appropriate techniques for the propagation and cultivation of fruit-bearing
plants
e Students will be able to evaluate the economic and nutritional significance of various fruits in
horticulture




Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:
https://ospi.k12.wa.us/sites/default/files/2023-08/fruita-z.pdf

e [@planting-time-chart.pdf

e [Elveggie garden spacing

e [@ outdoor-Planting-Schedule-for-Sping-and-Summer-Crops.pdf
e [@ Spring-Seed-Starting-Schedule.pdf

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 summative assessment - alternative plant logs (pictures instead of descriptions) - modified greenhouse
expectations - chunking of information for vegetable garden - frequent check ins on long term 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://drive.google.com/file/d/1bsFgtsKK3L2M_8oE041C7qplHopeZ93Y/view?usp=sharing
https://docs.google.com/document/d/1l3eE00HHHy3YOfFlhDbsNPnXKmzdZ5oMxubjcrUcUCk/edit?usp=sharing
https://drive.google.com/file/d/1-3a5cF1ncxdA83Pmi9VgskMpkGz66nvz/view?usp=sharing
https://drive.google.com/file/d/1-1XzsPPXH8WyoPJMXQJF4cn-wx0YX3Il/view?usp=sharing
https://ospi.k12.wa.us/sites/default/files/2023-08/fruita-z.pdf

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 - follow up activities for summative assessment - follow up
activities for plant logs

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
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



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

Planning and Carrying Out Investigations
Analyzing and Interpreting Data
Developing and Using Models

Constructing Explanations and Designing
Solutions

Engaging in Argument from Evidence
Using Mathematics and Computational
Thinking

Obtaining, Evaluating, and Communicating
Information

Cause and Effect: Mechanism and Explanation
Scale, Proportion, and Quantity

Systems and System Models

Energy and Matter

Structure and Function

Stability and Change
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