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Unit Overview Template
Content Area: Science  Grade Level: 6 Unit Title: Engineering, Design, & Investigation

Unit Summary: Scientists use tools, math, inquiry skills, methods, and processes to investigate the
world around them. They conduct scientific investigations and experiments, ask questions, and take
measurements in order to gain knowledge and understanding to make new discoveries. During the
course of this unit students will utilize the steps of the scientific method to investigate a question. The
scientific method will stand as a process used for investigating and acquiring new knowledge, or
correcting and inlegrating prior knowledge. Students will be introduced to the intricate tools
scientists use to gather accurate data, learn to accurately map out a science experiment, differentiate
hetween controlled and experimental variables, and, in addition, understand the importance of
proper lab etiquette.

Primary Interdisciplinary Connections: Mathematics

21# Century Themes B Creativity and Innovation B Critical Thinking and Problem Solving B IGT Literacy

& Information Literacy B Life and Career Skills B Communication and Collaboration & Media Literacy

Unit Rationale: Innovation and discovery are predicated on the principles of scientific investigation
and processes. The systematic and comprehensive approach to problems and questions is the basis of
all scientific inquiry. Scientists use specific skill sets and techniques to aid them in this process.
Teaching and consistently reinforcing the importance of proper lab safety ensures that students learn
in a safe environment. The importance of making accurate measurements will allow students to
gather correct data and arrive at a valid conclusion. Making accurate measurements also enables
others to recreate experiments (which is an important part of science). The scientific method provides
an objective, a standardized approach to conducting experiments and, in doing so, improves student
results. By using a standardized approach in investigating, scientists (students) can feel confident that
they will stick to the facts and limit the influence of personal, preconceived notions. Reinforcing
proper lab safety ensures that students learn in a safe environment, Accurate measurements lead to
accurate data.

Career Readiness (Standard 9):

9.4.2.CT.1: Gather information aboul an issue, such as climate change, and collaboratively brainstorm
ways to solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGl.2)

9.4.CT.: Use a variety of types of thinking Lo solve problems (e.g., inductive, deductive)

9.1.2.CAP.1: Make a list of different types of jobs and describe the skills associated with cach job
9.1.2,CAP.3: Define entrepreneurship and social entrepreneurship.

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify careers that might be suited to personal
likes.

9.2.5.CAP.3: Identify qualificalions needed to pursue traditional and non-traditional careers and
occupations.

9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and
personal behavior affect income

9.4.2.DC.2: Explain the importance of respecling the digital content of others.

9.4.2.DC.3: Explain how to be safe online and follow safe practices when using the internet (e.g.,
8.1.2.NL.3, 8.1.2.NL4).
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public.

9.4.2.DC.4: Compare information that should be kept privale lo information that might be made

9.4.2.TL.1: Identify the basic features of a digital tool and explain the purpose of the tool

9.4.2.TL.2: Create a document using a word processing application.

9.4.2.TL.3: Enter information into a spreadsheet and sort the informaltion.

9.4.5.CT'.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).

9.4.5.CT.2: Identify a problem and list the types of individuals and resources (e.g., school, community
agencies, governmental, online) that can aid in solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies to different types of problems such
as personal, academie, community and global (e.g., 6.1.5.CiviesCM.3)

Learning Targets

Standards: MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4

Content Statements: Engincering Design

CPH#: Cumulative Progress Indicator (CPI):

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision Lo
ensure a successful solution, taking into account relevant scientific principles and
potential impacts on people and the natural environment that may limit possible
solutions.

MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine how
well they meet the criteria and constraints of the problem.

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several
design solutions to identify the best characleristics of each that can be combined
into a new solution to better meet the criteria for success.

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.

8.2.8.LED.2 Identify the steps in the design process thal could be used to solve a problem

8.2.8I1TH

Explain how the development and use of technology influences economic,
polilical, social, and cultural issues.

8.2.8.ITH.2 Compare how technologies have influenced society over time.

8.2.8.ITH.4 Identify technologies that have been designed to reduce the negative
consequences of other technologies and explain the change in impact.

8.2.8.ITH.5 Compare the impacts of a given technology on different societies, noting factors
that may make a technology appropriate and sustainable in one society but not in
another.

8.2.8.NT.3 Examine a system, consider how each part relates to other parts, and redesign it
for another purpose.

8.2.8.NT.4 Explain how a product designed for a specific demand was modified to meet a new

demand and led to a new product.
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8.2.8.ETW.1 Ilustrate how a product is upcycled into a new product and analyze the short- and
long-term benefits and costs.

8.2.8.FTW.3 Analyze the design of a product that negatively impacts the environment or society
and develop possible solutions Lo lessen its impact.

8.2.8ETW.4 Compare the environmenlal effects of two alternative technologies devised Lo
address climate change issues and use data to justify which choice is best.

6.5P.B.4 Display numerical data in plots on a number line, including dot plots, histograms,
and box plots.

6.SP.B.5 Summarize numerical data sels in relation to their context, such as by:

a. Reporting the number of observations,

b. Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.

c. Giving quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall
paltern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

Science and Engineering Practices:

Asking Questions and Defining Problems
Asking questions and defining problems in grades 6—8 builds on K—5 experiences and progresses to
specilying relationships between variables and clarifying arguments and models.
e Define a design problem that can be solved through the development of an object, Lool, process
or system and includes multiple criteria and constraints, including scientific knowledge that
may limit possible solutions. (MS-ETS1-1)

Developing and Using Models
Modeling in 6—8 builds on K-5 experiences and progresses to developing, using, and revising models
to describe, test, and predict more abstract phenomena and design systems.
e Develop a model to gencrale data to test ideas about designed systems, including those
representing inputs and oulputs. (MS-ETS1-4)

Analyzing and Interpreting Data
Analyzing data in 6—8 builds on K—5 experiences and progresses to extending quantitative analysis to
investigations, distinguishing between correlation and causalion, and basic statistical techniques of
data and error analysis.

e Analyze and interpret data to determine similarities and differences in findings. (MS-ETS1-3)

Engaging in Argument from Evidence

Engaging in argument from evidence in 6—8 builds on K—5 experiences and progresses to
constructing a convincing argument that supports or refutes claims for either explanations or
solutions about the natural and designed world.

L
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e Evaluate competing design solutions based on jointly developed and agreed-upon design
criteria. (MS-ETS1-2)

Disciplinary Core Ideas (DICs):

ETS1.A: Defining and Delimiting Engineering Problems
® The more precisely a design task’s criteria and constraints can be defined, the more likely it is
that the designed solution will be successful. Specification of constraints includes
consideration of scientific principles and other relevant knowledge that are likely to limit
possible solutions. (MS-ETS1-1)

ETS1.B: Developing Possible Solutions

e A solution needs Lo be tested, and then modified on the basis of the Lest results, in order to
improve it. (MS-ETS1-4)

e There are systematic processes for evaluating solutions with respect to how well they meet the
criteria and constraints of a problem. (MS-ETS1-2), (MS-ETS1-3)

e Sometimes parts of different solulions can be combined to create a solution that is better than
any of its predecessors. (MS-ETS1-3)

e Models of all kinds are important for testing solutions. (MS-ETS1-4)

ETS1.C: Optimizing the Design Solution

e Although one design may not perform the best across all lests, identifying the characteristics of
the design that performed the best in each test can provide useful information for the redesign
process—that is, some of those characteristics may be incorporated into the new design.
(MS-ETS1-3)

e ‘'The iterative process of testing the most promising solutions and modifying whal is proposed
on the basis of the test results leads to greater refinement and ultimately to an optimal
solution. (MS-ETS1-4)

Crosscutting Concepts:

Influence of Science, Engineering, and Technology on Society and the Natural World
e All human activity draws on natural resources and has both short and long-term
conscquences, positive as well as negative, for the health of people and the natural
environment. (MS-ETS1-1)
e ‘The uses of technologies and limitations on their use are driven by individual or societal needs,
desires, and values; by the findings of scientific research; and by differences in such factors as
climate, natural resources, and economic conditions. (MS-ETS1-1)

Unit Essential Questions:
o How do scientists use tools and math?
e What are science inquiry skills?
e What methods & processes do scientists use?
e How do we create a safe science environment?
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e How is the scientific method used to investigate and solve questions?
e What specific scientific equipment is used in making length, time, temperature, volume, and
mass measurements?

Unit Enduring Understandings:
e Scientists use tools and math to record and communicate data.
e Inquiry skills help scientists conduct investigations, record data, and communicate the results.

e Scientists use the scientific process heginning with the hypothesis formation, followed by
observing, gathering and recording data, drawing conclusions, and communicating results.

Utilize all safety precautions and concepts in a lab environment.
Identify the proper tools scientists use to colleel accurate data.
Convert measurements between various melric units.

Use inquiry skills to ask and solve scientific questions.

Utilize the steps of the scientific method to successfully map out the steps of a controlled
experiment to investigate a problem, analyze data, and arrive at a conclusion,

Unit Learning Targets:
Students will....
e Describe some tools used in scientific investigations.
Describe some ways math is used to analyze, interprel, and report data.
Define some of the inquiry skills used in scientific investligations.
Describe how to use inquiry skills in an investigation or experiment.
Identify a relationship between the dependent and independent variables in an investigation.
Carry out a simple investigalion and draw valid conclusions from it.
Explain the scientific method & process.
Describe how experiments and investigations use the scientific process.
Explain and observe proper safety procedures during investigations.
Identify and use proper safety precautions within a laboratory environment,
Creale an experiment using the steps of the scientific method that incorporates the usage of
both controls and variables.

® 2 & @ & @ & @ @ @
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Evidence of Learning
Summative Assessment: Unit Assessment and Labs

Equipment Needed: Student iPads, laboralory materials and supplies, safety equipment, measuring
tools, calculators

Teacher Resources: Teacher laptop, lextbook, laboratory materials and supplies, safely equipment,
measuring tools, calculators

Formative Assessments:

e Exit/Admit cards
Class discussion/observation
Self-assessing lab activities
Lab reports/summary questions
Test/Quiz
Online Gizmo questions
Homework
Adult/student modeling
Peer/Self Assessments
Presentations
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Lesson Time Frame
Lesson 1: Lab Safety 3 days
Lesson 2: Scientific Method 3 days
Lesson 3: Making Drop Prints 3 days

Teacher Notes: In order to help obtain accurate measurements it is important the teacher focuses
on breaking down which tool to use and how to use it correctly. In addition, students need to know
how to read and identily proper scale. Interactive tools such as Gizmos or PhET to visually explain
each concept.

Curriculum Development Resources/Technology Resources:

Click the links below to access additional resources used to design this unit:

www.explorelearning.com

www.brainpop.com
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Lesson Plan 1 Template
Content Area: Science Lesson Title: Lab Safety Manual Time Frame: 3 days

Lesson Components

21 Century Themes
B Global Awareness [ Financial, Econornic, Business and Entrepreneurial Literacy

K Civic Literacy B Health Literacy

21 Century Skills

[A Creativity and Innovation Critical Thinking and Problem Solving B Information Literacy

& Life and Career Skills B Communication and Collaboration [J Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use iPads to view digital lab safety videos, analyze safety scenarios, complete
interactive safely aclivilies, and create a digital safety manual or presentation.
e Students will use mullimedia tools to communicate scientific ideas and demonstrate
understanding of laboratory procedures.

Equipment Needed:
e iPads
e Safety goggles
Beakers, graduated cylinders, and common laboratory glassware

L

e Aprons and gloves

e Eyewash station and safety shower

e Fire extinguisher and fire blanket

e First aid kit

e [Laboratory safety symbols and scenario cards

e Poster paper and markers or digital presentation tools

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
1. Anchoring e Participation in safety

e Understand the Phenomenon: Students discussions and scenario
importance of laboratory observe images and a analyses.
safety and recognize that short video of real e Completion of laboratory
scientists use procedures laboratory accidents safety scavenger hunt.
and equipment to reduce and discuss how a e Safely scenario responses
fiSIfﬁ and prevent simple mistake can and group discussions.
accidents. result in injury or e Laboratory Safety Manual,

e Identify and explain the damaged malerials. poster, infographic, or
purpose and location of 2, Students participale in iMovie.

a class discussion

10
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classroom safety
equipment.

Demonstrate proper
handling and use of
common laboratory
materials and equipment.
Distinguish between safe
and unsale laboralory
praclices.

Apply laboratory safety
rules to authentic
scenarios and justify
appropriate responses.
Collaboratively create a
laboratory safety manual
that communicates
expectations for scientific
investigations.

aboul why safety
procedures are
essential in science
laboratories around
the world.

. Students review

lahoratory rules and
analyze various safe
and unsafe classroom
SCENArios.

. Students discuss

questions and concerns
regarding laboratory
equipment and proper
safety techniques.

. The teacher

demonstrates the
location and
appropriate use of
classroom safety
equipment.

. Students participate in

a laboratory safety
scavenger hunt to
locate and identify
safety equipment and
emergency procedures.
Students rotate
through stations
practicing proper
techniques such as
carrying glassware,
wearing goggles
correctly, and handling
materials safely.

. In small groups,

students analyze safety
scenarios and
determine the safest
course of action.

. Students create a

laboratory safety
manual, poster,
infographic, or iMovie
depicting laboratory

e Laboratory Safety Practical

Quiz.

e Signed Safety Contract and

acknowledgment of
classroom rules.

11
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safety symbols, rules,
and their meanings.

10. Students participate in
a hands-on laboratory
salely practical in
which they
demonstrate correct
procedures and
identify potential
hazards.

Differentiation:

All students will view the laboratory safety video and review classroom expectations.

Students may demonstrate understanding by creating a poster, digital presentation,
infographic, or iMovic.

Visual supports, safety symbol charts, and step-by-step directions will be provided.

Students may work independently, with partners, or in small groups during activities.
Teacher modeling and guided practice will be provided before independent tasks.

Modified templates, graphic organizers, and addilional practice opportunities will be provided
according to individual student needs.

Extension activities may include designing additional laboratory scenarios and proposing
solutions to prevent accidents,

Resources Provided:

Textbook

Digital lab safety video

Safety contract and classroom rules

Laboratory salely symbols and scenario cards
Lab supplies and safely goggles

iPads and presentation tools

Graphic organizers and manual templates
Classroom safety equipment for demonstralions

12
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Lesson Plan 2 Template

Content Area: Science Lesson Title: Scientific Method Time Frame: 3 days

Lesson Components

21% Century Themes
Bd Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy

KX Civic Literacy B Health Literacy

21% Century Skills

B Creativity and Innovation B Critical Thinking and Problem Solving B Information Literacy
B Life and Career SkillsBd Communication and Collaboration [ Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Gizmos interactive simulation Lo investigate variables, experimental
design, and data collection.
e Students will use iPads to record observations, analyze data, create graphs, and communicate
findings.
e Students may use spreadsheet applications to organize experimental data and generate graphs.

Equipment Needed:
e iPads

e (Gizmos access
e Labware and glassware
e Safcly goggles
e Paper towels (multiple brands)
e Graduated cylinders
o Beakers or cups
e Water
e Timers or stopwatches
e M&M candies
e Data collection sheets
e Graph paper
e Measuring tools and other classroom lab materials
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Outline and apply the 1. Anchoring e Scienlific Method
steps of the scientific Phenomenon: Present Experiment
method. students with several e Paper Towel Investigation
e Differentiate between different brands of data table
independent, paper towels and a

13



SPrINGFIELD PuBLic ScHooLs

ENGAGING STUDENTS » FOSTERING ACHIEVEMENT » CULTIVATING 21sr CENTURY GLOBAL SKILLS

dependent, and
controlled variables.
Distinguish between
controlled and
non-controlled
experiments.

Design and conduct an
investigation Lo answer
a scientific question.
Collect, organize, and
communicate
quantitative and
qualitative data.
Analyze experimental
results and evaluate the
reliability of
conclusions.

Revise experimental
procedures based on
evidence and propose
future invesligations.
Collaborate with peers
to solve problems and
communicate scientific
findings.

spilled cup of water.
Ask, "Why do some
paper towels seem to
absorb more water than
others, and how could
we scientifically
determine which is
best?"

. Students participate in

a class diseussion about
how scientists answer
questions and solve
problems using
evidence.

3, Students review the

steps of the scientific
method, inquiry skills,
and methods of
communicating
scientific data.

. Students use the

Gizmos simulation to
identify variables and
examine how changing
one variable affects
experimental outcomes.

. Students work

collaboratively to
develop a testable
question regarding
paper towel
absorbency.

. Student groups design

an investigation,
identify independent,
dependent, and
controlled variables,
and create a procedure.
Students conduct the
paper towel
investigation by
measuring and
recording the amount
of waler absorbed by

Variable identification
practice

M&M Graphing Analysis
Lab Report

Group presentation of
findings

Reflection on experimental
improvementls

Exil ticket explaining Lthe
purpose of controlled
variables

14
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different paper towel
brands.

8. Students organize data
into tables and
construct graphs to
compare results.

9. Students complete an
M&M graphing aclivily
to practice creating and
interpreting data
displays.

10. Student groups present
their findings and
justify their conclusions
using evidence from
Ltheir investigations.

11. Students evaluate
sources of error and
discuss how the
experimenl could be
improved or exlended
into future
investigations.

12. Students reflect on how
the scientific method is
used to solve everyday
problems and make
evidence-based
decisions.

Differentiation:

Provide tiered assignments with varying levels of complexity and scaffolding based on student
readiness.

Provide graphic organizers outlining the steps of the scienlific method and experimental
variables.

Offer partially completed data tables and graph templates for students who require additional
support.

Allow students to communicale findings through written reports, presentations, diagrams, or
digital products.

Use heterogeneous grouping to encourage peer collaboration and problem solving,.

Provide extension activities in which advanced learners design and conduct an additional
invesligation using a new testable question.

Offer teacher conferencing and guided questioning to support students throughout the
investigation process.

Resources Provided:

Texthook

15
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Gizmos access

Lab supplies, glassware, and safety goggles
Scientific method graphic organizer
Variable identification practice sheels
Data tables and graph templates

Lab report template

Classmmn notes and l'EfETEl'ICE materials

16
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Lesson Plan 3 Template

Content Area: Science Lesson Title: Making Drop Prints Time Frame: 3 days

Lesson Components

21 Century Themes

& Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy

Bd Civic Literacy B Health Literacy

21% Century Skills

[4 Creativity and Innovation & Critical Thinking and Problem Solving B Information Literacy
B4 Life and Career SkillsB Communication and Collaboration [0 Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Gizmos interaclive simulation to investigate cause-and-effect

relationships and experimental design.

e Students will use iPads to record observations, photograph drop print patterns, analyze data,
and communicate findings.

e Students may use digital graphing tools or spreadsheel applications to organize measurements
and display trends.

Equipment Needed:
e iPads
(izmos access
Safety goggles
Colored water
Droppers or pipettes
Meter sticks or rulers
White paper or chart paper
Measuring tape or rulers
Data collection sheets
Graph paper
Lab trays or protective coverings
General lab materials and classroom supplies

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e (Carry out a scientific 1. Anchoring Phenomenon: e Drop Print lab data sheet
investigation and draw Display several colored e Mecasurements and data
evidence-based water drop prints of tables
conclusions. different sizes and shapes. e (Graph of experimental
Ask students, "Why are results

17
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Explain and apply the
steps of the scientific
method.

Identify independent,
dependent, and
controlled variables in an
experiment.

Investigate
cause-and-effect
relationships by
examining how drop
height affects drop print
size.

Collect, organize, and
analyze quantitative and
qualitative dala.
Construct graphs and
identify patterns and
trends in experimental
resulls.

Communicate scientific
findings using
appropriate evidence and
reasoning,

Collaborate with peers to
evaluate procedures and
improve experimental
designs.

some splatters larger than
others? What might cause
these differences?"

. Students make initial

observations and
predictions about what
factors may affect the size of
a water drop prinl.

. Students review Lhe

scientific method and
discuss how scientists
investigate cause-and-effect
relationships.

. Students identify the

independent variable (drop
height), dependent variable
(drop print width), and
controlled variables.

. Student groups design and

conduct an investigation by
dropping colored water
from various heights onto

paper.

. Students measure the

diameter of each drop print,
record observations, and
repeat trials to improve
reliability.

. Students organize their data

into tables and create
graphs showing the
relationship between drop
height and drop print width.

. Students use the Gizmos

simulation to explore
additional examples of
variables and experimental
design.

. Student groups analyze

patterns in their data and
discuss whether their
evidence supports their
original predictions.

10. Students communicate their

findings and explain how

Analyze and conclude
questions

Communication of findings
to the class

Scienlific explanation of
cause-and-effect relationship
Experiment results on lab
sheet

Drop Print Lab report

18
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the scientific method helped
them answer the
investigation question.

11. Students reflect on how
repealing lrials and
controlling variables
improve the quality of
scientific
investigations.

Differentiation:

Provide tiered assignments with varying levels of complexity and scaffolding based on student
readiness.

Provide partially completed data tables and graph templates for students requiring additional
support.

Use teacher-guided mini lessons to reinforce concepts such as variables, graphing, and data
interpretation.

Allow sludents to communicale findings through written explanations, diagrams, oral
presenlalions, or digital products.

Use heterogeneous grouping to promote collaboration and peer support.

Provide extension opportunities in which advanced learners investigate additional variables,
such as droplet volume or surface type.

Offer teacher conferencing and guided questioning throughout the investigation process.

Resources Provided:

Textbook

Gizmos access

Lab supplies and safety goggles

Data collection sheets

Graph templates

Lab report template

Classroom notes and reference malerials
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Lesson Reflection

Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately or
Weakly meets the criteria below,
Lesson Activities Strongly Moderately | Weakly
Are challenging and require higher order thinking and _
; ; & O O

problem solving skills
Allow for student choice O O
Provide scaffolding for acquiring targeted knowledge/skills B O 0O
Integrate global perspectives m = O
Integrate 21st century skills = O O
Provide opportunities for interdisciplinary connection and 5 0 =
transfer of knowledge and skills
FFoster student use of technology as a tool to develop

g S i : : 2 = O O
critical thinking, erealivity and innovation skills
Are varied to address different student learning styles and R - -
preferences
Are differentiated based on student nceds 3 O O
Are student-centered with leacher acting as a facilitator 0 0 O
and co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and

: : ; ; b & a O
skills and progress in meeting learning goals and ohjectives
Provide opportunities for student reflection and self- 2 0 »
assessment
Provide data to inform and adjust instruclion to better - & 0
meet the varying needs of learners '

Curriculum Design Template

Content Area: Science Grade Level: 6 Unit Title: Engineering, Design, &
Investigation
Created: 2026 Board Approved on:
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Unit Overview Template
Content Area: Science  Grade Level: 6 Unit Title: Space Systems

Unit Summary: The Earth’s rotation on its axis and revolution around the sun cause daily, monthly,
and seasonal cycles. The moon’s revolution around Earth causes eclipses and is mostly responsible
for tides. The moon appears to change shape as it revolves. How much light we see reflected from
the moon’s surface depends on where the moon is in its revolution around Earth. Also unigue are the
characteristics of the inner and outer planets, their composition, and the presence of moons (satellite
bodies). Satellite bodies orbit most planets and there are asteroids, meteors, comets, and dwarf
planets orbiting the sun. Stars differ in color, surface lemperature, mass, and brightness, and each
star has a unique life cycle. Galaxies contain billions of stars and are classified by shape. Scientists
hypothesize how the universe was formed and what its future may be.

Primary Interdisciplinary Connections: Mathemalics

21% Century Themes [ Creativity and Innovation [ Critical Thinking and Problem Solving & ICT Literacy

Bd Information Literacy BJ Life and Career Skills & Communication and Collaboration X Media Literacy

Unit Rationale: Bodies in space have constant motion and unique characteristics that we can observe
with telescopes (some orbiting the Earth or satellites sent on planctary missions). Many things are
caused by the interaction of Earth, moon, and sun. Day changes into night as Earth rotates on its
axis. A year passes as Earth revolves around the sun. The seasons also change as Earth revolves,
tilted on its axis. And the positions of the Earth, sun, and moon sometimes cause eclipses. These
rotations and revolutions also cause the phases of the moon. Asteroids, meteors, and comets are all
parts of the solar system. Stars have a life cycle and are classified by their size and temperalure.

Career Readiness (Standard 9):

9.4.2.CT.1: Gather information about an issue, such as climate change, and collaboratively
brainstorm ways to solve the problem (e.g., K-2-ETS81-1, 6.3.2.GeoGI.2)

0.4.CT.3 : Use a variety of types of thinking to solve problems (e.g., inductive, deductive)
9.1,2,CAP.1: Make a list of different types of jobs and describe the skills associated with each job
0.1.2,CAP.3: : Define entrepreneurship and social entrepreneurship.

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify careers that might be suited to personal
like

9.2.5.CAP.3: Identify qualifications needed to pursue traditional and non-traditional careers and
occupations.

9.2.8.CAP.3: : Explain how career choices, educational choices, skills, economic conditions, and
personal behavior affect income

9.4.2.DC.2: Explain the importance of respecting the digital content of others.

0.4.2.DC.3 Explain how to be safe online and follow safe practices when using the internet (e.g.,
8.1.2.NL3, 8.1.2.NL.4).

9.4.2.DC.4: Compare informalion that should be kept private to information that might be made
public.

9.4.2.TL.1: : Identify the basic features of a digital tool and explain the purpose of the tool
9.4.2.TL.2: Create a document using a word processing application.

0.4.2.TL.3: Enter information into a spreadsheet and sort the information.
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9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EI1.4, 4-E883-1, 6.3.5.CiviesPD.2).

9.4.5.CT.2: Identify a problem and list the types of individuals and resources (e.g., school, community
agencies, governmental, online) that can aid in solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies lo different types of problems such
as personal, academic, communily and global (e.g., 6.1.5.CivicsCM.3)

Learning Targets

Standards: MS-ESS1; MS-ETS1
Content Statements: Earth’s Place in the Universe, Engineering Design

CPHt: Cumulative Progress Indicator (CPI):

MS-ESS1-1 Develop and use a model of the Earth-sun-moon system to describe the cyclic
patterns of lunar phases, eclipses of the sun, the moon, and seasons.

MS-ESS1-2 Develop and use a model to describe the role of gravity in the motions within
galaxies and the solar system.

MS-ESS1-3 Analyze and interpret data to delermine scale properties of objects in the solar
system.

8.2.8.ED.2 Identify the steps in the design process that could be used to solve a problem

6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms,
and box plots.

6.SP.B.5 Summarize numerical data sets in relation to their context, such as by:

a. Reporting the number of observations.

b. Describing the nature of the attribute under investigation, including how it
was measured and ils units of measurement,

c. Giving quanlilative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall
pattern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

Science and Engincering Practices:

Developing and Using Models
Modeling in 6—8 builds on K—5 experiences and progresses to developing, using, and revising models
to describe, test, and predict more abstract phenomena and design systems.

e Develop and use a model to describe phenomena. (MS-ESS1- 1), (MS-ESS1-2)

Analyzing and Interpreting Data

Analyzing data in 6-8 builds on K—5 experiences and progresses to extending quantitative analysis to
investigations, distinguishing belween correlation and causation, and basic slatistical techniques of
datla and error analysis.
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e Analyze and interpret data to delermine similarities and differences in findings. (MS-ESS1-3)

Disciplinary Core Ideas (DICs):

ESS1.A: The Universe and Its Stars
e Patterns of the apparent motion of the sun, the moon, and stars in the sky can be observed,
described, predicted, and explained with models. (MS-ESS1-1)
e Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in

the universe, (MS-ESS1-2)

ESS1.B: Earth and the Solar System
e The solar system consists of the sun and a collection of objects, including planets, their moons,

and asteroids that are held in orbit around the sun by its gravitational pull on them.
(MS-ESS1-2), (MS-ESS1-3)

e This model of the solar system can explain eclipses of the sun and the moon. Earth’s spin axis
is fixed in direction over the short-term but tilted relative to its orbit around the sun. The
seasons are a resull of that tilt and are caused by the differential intensily of sunlight on
different arcas of Earth across the year. (MS-ES51-1)

e The solar system appears to have formed from a disk of dust and gas, drawn together by
gravity. (MS-ESS1-2)

Crossculling Concepis:

Patterns
e Patterns can be used to identify cause-and-cffect relationships. (MS-ESS1-1)

Scale, Proportion, and Quantity
e Time, space, and energy phenomena can be observed at various scales using models to study
systems that are too large or too small. (MS-ESS1-3)

Systems and System Models
e Models can be used to represent systems and their interactions. (MS-ESS1-2)

Connections to Engineering, Technology, and Applications of Science

Interdependence of Science, Engineering, and Technology
e Engineering advances have led to important discoveries in virtually every field of science and
scientifie discoveries have led Lo the development of entire industries and engineered systems.

(MS-ESS1-3)
Connections [o Nature of Science
Scientific Knowledge Assumes an Order and Consistency in Natural Systems

e Science assumes that objects and events in natural systems oceur in consistent patterns that
are understandable through measurement and observation. (MS-ESSi-1), (MS-ESS1-2)
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Unit Essential Questions:

What are some Earth-sun-moon interactions?
What causes Lhe phases of the moon?

What is in the solar system?

What is beyond the solar system?

Unit Enduring Understandings:

The Earth’s rotalion on its axis and revolution around the sun cause daily, monthly, and
seasonal cycles.

The moon’s revolution around Earth causes eclipses and is mostly responsible for tides.

The moon appears to change shape as it revolves,

The amount of light we see reflected from the moon'’s surface depends on where the moon is in
ils revolution around Earth.

The characteristics of the inner and outer planets, their composition, and presence of
satellites.

Satellites orbit most planets and there are asteroids, meteors, comets, and dwarf planets
orbiting the sun.

Stars differ in color, surface lemperature, mass, and brightness, and each star has a unique life
cycle.

Galaxies contain hillions of stars and are classified by shape.

Scientists hypothesize how the universe was formed and whal its future may be.

Unit Learning Targets:
Students will....

Construct a model of an elliplical orbit.

Define day, year, season, eclipse, and tide.

Explain interactions between Earth, the moon, and the sun.

IMustrate one complete lunar cycle.

Name and describe the moon’s phases.

Explain why the moon has phases.

Construct a scale model of the distances in the solar system.

Compare the sizes, positions, and motions of bodies in the solar system.
Describe the composition and motions of asteroids, meteors, and comets.
Identify variables that affect apparent brightness.

Describe types of stars and their life cycles.

Define types of galaxies and explain theories of how the universe formed.
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Evidence of Learning

Summative Assessment: Unit Assessment and Labs
Equipment Needed: Student iPads, laboralory materials and supplies, safety equipment, measuring
tools, caleulators

Teacher Resources: Teacher laptop, textbook, laboratory materials and supplies, safety equipment,
measuring tools, calculators

Formative Assessments:

e Exit/Admit cards
Class discussion/observation
Self assessing lab activities
Lab reporls/summary questions
Test/Quiz
Online Gizmo questions
Homework
Adult/student modeling
Peer/Self Assessments
Presentations
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Lesson Plans

Lesson Time Frame
Lesson 1: Displaying the Moon’s Cycle 2-3 days
Lesson 2: Modeling the Solar System 5-7 days
Lesson 3: Experimenting with Brightness | 1-2 days

Teacher Notes: Be sure to gather and organize all supplies ahead of time to facilitate the
management of the lesson activities. Gizmos and PhET are helpful interactive tools to visually

explain each concept.

Curriculum Development Resources/Technology Resources:
Click the links below to access additional resources used to design this unit:

www.explorelearning.com
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Lesson Plan 1 Template

Content Area: Science Lesson Title: Displaying the Moon’s Cycle Time Frame: 2-3 days

Lesson Components

212 Century Themes

Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy
[ Civic Literacy B Health Literacy

212 Century Skills
B4 Creativity and Innovation
[ Life and Career SkillsB Communication and Collaboration

B Information Literacy
B ICT Literacy

B Critical Thinking and Problem Solving
1 Media Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Gizmo Interactive Lab to model the positions of the Earth, Moon, and

Sun and investigate the causes of lunar phases.
e Students will use iPads to research the current phase of the Moon, record observations, and

create digital or paper-based representations of the lunar cycle.
¢ Students may use online astronomy resources and moon phase trackers to compare their
models with real-world observations.

Equipment Needed:

e iPads
Gizmo Inleractive Lab access
Textbook and classroom reference materials
Moon phase observation chart
Construction paper or index cards
Scissors and glue
Markers or colored pencils
Flashlights
Styrofoam balls or foam spheres
Pencils
General classroom and lab supplies

e & & @ &2 & o & » @

Learning Activities/ Formative Assessment Tasks

Instructional Strategies

Goals/Objectives

Students will: Lesson Sequence

Ilustrate one complete
lunar cycle.

Name and describe each
phase of the Moon.

1.

Anchoring
Phenomenon: Display
photographs of the
Moon taken over several
weeks showing different
phases. Ask students,

Lunar eycle observation
chart

Moon phase modeling
activity

Lunar Cycle Flip Book
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Explain why the Moon
appears to change
shape throughout the
month.

Develop and use models
to demonstrate the
positions of the Earth,
Moon, and Sun during
different lunar phases.
Analyze patterns in
lunar observations and
identify the cyclical
nature of the Moon's
phases.

Use evidence from
observations and
models to explain that
the Moon's phases are
caused by changing
viewing angles rather
than changes in the
Moon itself.
Communicate scientific
explanations using
diagrams, models, and
wrilten responses.

"Why does the Moon
seem to change shape
throughout the month?"
Students share prior

. knowledge and make

predictions about why
the Moon's appearance
changes.

. Students create an

observation chart to
record and organize
information about the
lunar cycle.

. Students use internet

resources and moon
phase Lrackers to
idenlify and record the
current phase of the
Moon.

Sludents participate in a
hands-on modeling
activity using flashlights
and foam spheres to
represent the Sun,
Earth, and Moon and
observe how different
lunar phases occur.

. Studenls use the Gizmo

Interactive Lab to
manipulate the
positions of the Earth,
Moon, and Sun and
investigate patterns in
the lunar cycle.
Students create a lunar
eycle flip book
illustrating each phase
of one complete lunar
cycle.

. Students use their flip

books and models to
answer conclusion
questions and explain
the cause of the Moon's
phases.

Responses to conclusion
questions

Class discussion and
explanations

Moon Gizmo
investigation responses
Lunar Cycle Quiz
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9. Students compare their
observations and
models with real-world
lunar data and discuss
palterns they observed.

10. Students communicate
their explanations
through class discussion
and written responses.

Differentiation:

L]
L]
L ]

All students complete a lunar cycle observation chart and participate in the modeling activity.
Students may choose to create a digital or paper-based lunar cycle representation.

Provide labeled diagrams, moon phase reference cards, and partially completed charts for
students requiring additional support.

Use teacher-guided mini lessons and small-group instruction to reinforce the relationship
hetween the Earth, Moon, and Sun.

Allow students to demonstrate understanding through drawings, written explanations, oral
presentations, or digital products.

Provide extension opportunities for advanced learners to investigate lunar eclipses or
compare lunar cycles to other cyclical astronomical phenomena.

Use heterogencous grouping to encourage peer collaboration and scientific discourse.

Resources Provided:

L]

Textbook

Gizmo Interactive Lab access

Lab supplies

Moon phase charts and diagrams
Online moon phase resources
Classroom notes and reference materials
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Lesson Plan 2 Template

Content Area: Science Lesson Title: Modeling the Solar System Time Frame: 5-7 days

Lesson Components

21 Century Themes

B Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy
Bd Civic Literacy B Health Literacy

21% Century Skills
Bd Creativity and Innovation B Critical Thinking and Problem Solving B Information Literacy
B4 Life and Career SkillsB Communication and Collaboration [0 Media Literacy [ ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use Gizmos and PhET simulations lo investigate the relative sizes, distances, and
motions of objects within the solar system.
e Students will use iPads to access planetary data, perform scale calculations, record
observations, and communicate findings.
e Students may use digital measurement and spreadsheet tools to organize and analyze
planctary distance and size data.

Equipment Needed:
e iPads

e (Gizmos access
e PhET simulation access
e Texthook and classroom reference materials
e Balloons of varying sizes
e Meter sticks and measuring tapes
e String or rope
e Planet data tables
e Calculators
e Chart paper
e Markers
e Labels orindex cards
e (General classroom and lab materials
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Construct a scale 1. Anchoring e Scale model of the solar
model of the solar Phenomenon: Display system
system. an image showing all of e Planetary distance
the planets lined up caleulations
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Compare the
relative sizes,
positions, and
motions of bodies
within the solar
system.

Calculate scaled
distances between
planels using
mathematical
models and
proportional
reasoning.
Differentiate
hetween rotation
and revolution and
explain how these
motions affect
planetary systems.
Describe the
compositions and
motions of
asteroids, meteors,
and comets.
Analyze patterns
within the solar
system and explain
how models help
scientists
understand systems
that are too large to
observe directly.
Communicale
scientific
explanations using
models, diagrams,
calculations, and
evidence-based
reasoning.

closely together and ask
students, "Does our
solar system actually
look like this? How far
apart are the planets
really?"

. Students discuss prior

knowledge and make
predictions aboul the
relative sizes and
distances of objects in
the solar system.

. Studenls examine

planctary data tables
and determine an
appropriate scale for
representing planetary
distances and sizes.

. Students calculate

scaled distances using
proportional reasoning
and record their
calculations.

Studenls participate in
a hands-on engineering
activity by constructing
a large-scale model of
the solar system using
balloons, labels, and
measured distances.

. Students position

planetary models
according to calculated
distances and compare
the immense scale of
the solar system.
Students use physical
models to demonstrate
planetary rotation and
revolution and discuss
how these molions
ditfer.

. Students use Gizmos

and PhET simulations
to observe planetary

Data charts and
observations

Planetary model
explanations

Responses to conclusion
questions

Class discussions and
explanations

Planetary Scale Quiz
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motion and investigate
the relative movement
of objects within the
solar system.

9. Students analyze
images and data related
to asteroids, meteors,
and comets and
compare their
compositions and
motions with those of
planets.

10. Students record
observations, complete
conclusion questions,
and communicate
findings through
discussion and written
explanations.

Differentiation:

Provide tiered assignmenls with varying levels of complexity and scaffolding based on student
readiness.

Provide partially completed data tables and guided calculation examples for students requiring
additional support.

Use teacher-guided mini lessons to reinforce proportional reasoning and scale calculations.
Allow students to demonstrate understanding through physical models, diagrams, written
explanations, oral presentations, or digital products.

Use helerogeneous grouping to encourage peer collaboration and shared problem solving.
Provide extension opportunities for advanced learners to invesligate dwarf planets, exoplanets,
or the scale of galaxies beyond our solar system.

Offer additional support through graphic organizers, reference charts, and teacher
conferencing throughoul the investigation.

Resources Provided:

Textbook

(Gizmos access

PhET simulation access

Lab supplies

Planetary data tables

Scale calculation guides

Classroom notes and reference materials
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Lesson Plan 3 Template

Content Area: Science Lesson Title: Experimenting with Brightness  Time Frame: 1-2 days

Lesson Components

21 Century Themes
B Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy
B Civic Literacy B Health Literacy

212 Century Skills
B Creativity and Innovation B Critical Thinking and Problem Solving & Information Literacy

[& Life and Career SkillsEd Communication and Collaboration O Media Literacy ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:

Students will use the Gizmo Interactive Simulation to investigate how distance and intrinsic
propertics affect the apparent brightness of stars.

Students will use iPads to record observations, organize data, create graphs, and communicate
findings.

Students may use digital graphing tools and astronomy resources to compare their
observations with real astronomical objects and star data.

Equipment Needed:

iPads

Gizmo Interactive Simulation access
‘Texthook and classroom reference materials
Flashlights

Meter sticks or measuring tapes

Light meters (if available) or brightness comparison charts
Wax paper or transparencies

Index cards

Graph paper

Data collection sheets

Calculators

General classroom and lab materials

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Identify variables that affect 1. Anchoring e Observation chart and
the apparent brightness of Phenomenon: Display data tables
stars. images of bright stars in e [Lxperiment results on lab
e Explain how the distance the night sky and ask sheel
between an observer and a studenlts, "Why do some
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light source influences
observed brightness.
Investigate how changes in
a light source's properties
affect its observed
brightness.

Collect and analyze data to
identify patterns between
distance and apparent
brightness.

Describe major types of
stars and summarize the
stages of stellar life cycles.
Define different types of

galaxies and compare their

characteristics.

Explain scientific theories
describing the formation
and evolution of the
universe,

Construct evidence-hased
explanations using
observations, models, and
data analysis.

stars appear much
brighter than others?
Are the brightest stars
always the closest
stars?"”

. Students discuss prior

knowledge and develop
hypotheses about
factors that influence
apparent brightness.

. Students create an

observalion charl and
identify variables that
may affect how bright a
light source appears.

. Students participate in

a hands-on
investigation using
flashlights positioned at
varying distances to
model how the
brightness of stars
changes as distance
increases.

. Students collect

quantitative
observations and record
changes in apparent
brightness at each
measured distance.

. Students use the Gizmo

Interactive Simulation
to investigate addilional
variables affecting star
brightness and compare
their findings with the
physical investigation.
Students organize and
graph their data to
identify patterns and
relationships between
distance and brightness.

. Students examine

diagrams and models of
stellar evolution and

Graphs of brightness and
distance relationships
Answers to analyze and
conclude questions

Class discussions and
scientific explanations
Responses to conclusion
queslions
Communication of
experimental findings
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discuss how stars differ
in size, temperature,
brightness, and life
cycle stages.

9. Students analyze
images of spiral,
elliptical, and irregular
galaxies and compare
their characteristics.

10. Students discuss
evidence supporting
theories of the origin
and evolution of the
universe, including how
observations of stars
and galaxies help
scientists understand
the cosmos.

11. Students complete
conclusion questions
and communicate
tindings through
writlen explanations
and class discussions.

Differentiation:

Provide tiered assignments with varying levels of complexily and scaffolding based on student
readiness.

Provide partially completed data tables, graph templates, and guided questions for students
requiring additional supporl.

Use teacher-guided mini lessons to reinforce concepts such as variables, graph interpretation,
and stellar evolution.

Allow students to demonstrate understanding through written explanations, diagrams, oral
presentations, physical models, or digital products.

Use heterogeneous grouping to encourage collaboration and peer support during
investigations.

Provide extension opportunities for advanced learners to investigate how astronomers
determine distances to slars or explore additional evidence related to galaxy formation and the
expanding universe.

Offer teacher conferencing and guided questioning throughout the investigation process.

Resources Provided:

Textbook
Gizmo Interactive Simulation access

Lab supplies
Data collection sheets
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e Graph templates
e Astronomy diagrams and reference materials
e Classroom notes and reference materials
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Lesson Reflection

Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately or

Weakly meets the criteria below.

Lesson Activities Strongly Moderately | Weakly
Are challenging and require higher order thinking and
. : B L M
problem solving skills
Allow for student choice O O
Provide scaffolding for acquiring targeted 5 0 .
knowledge/skills
Integrate global perspectives O i O
Integrate 21st century skills = O O
Provide opportunities for interdisciplinary connection
j & 0 (W
and transfer of knowledge and skills
Foster student use of technology as a tool to develop
s S g : ; : (= B O
critical thinking, creativity and innovation skills
Are varied to address different student learning styles and - [] ]
preferences
Are differentiated based on student needs X 0 0
Are student-centered with teacher acting as a facilitator
; : : ] O O
and co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge
and skills and progress in meeting learning goals and O O
objectives
Provide opportunities for student reflection and self- - - -
dassessment =
Provide data to inform and adjust instruction to better
; L] = O
meet the varying needs of learners

Curriculum Design Template
Unit Title: Space Systems

Content Area: Science Grade Level: 6

Created: 2026 Board Approved on:
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Unit Overview Template
Content Area: Scicnee Grade Level: 6 Unit Title: Weather & Climate

Unit Summary: Earth’s almosphere is made up of several gases needed for life to exist. Itis
composed of five layers, and the Sun affects it. Large air masses form and move over Earth’s surface,
air masses collide along fronts, and weather changes often result. Global winds blow across long
distances in predictable patterns. Precipitation, temperature, and ocean currents influence climate.
Meteorologists are weather scientists who use specialized equipment to gather and analyze weather
data. They use these data to forecast short-term and long-term weather conditions.

Primary Interdisciplinary Connections: Mathematics
212 Century Themes [ Creativity and Innovation B Critical Thinking and Problem Solving B ICT Literacy
B Information Literacy B Life and Career Skills [ Communication and Collaboration [ Media Literacy

Unit Rationale: Faclors in the almosphere interact to cause changes in wealher condilions and may
cause sudden and severe storms. The gases in the atmosphere make life possible. The sun warms the
atmosphere and influences the weather within it. An air mass is a body of air that has the same
overall characteristics, including relative humidity, temperature, and air pressure. The movement of
these air masses causes changes in weather. Meteorologists use weather maps, Doppler radar, radio
waves, satellites, and other data collected from high above Earth’s surface to make predictions and
accurate forecasts.

Career Readiness (Standard 9):

9.4.2.CT.1:Gather information about an issue, such as climate change, and collaboratively brainstorm
ways to solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).

0.4.CT.3: : Use a variely of types of thinking to solve problems (e.g., inductive, deductive)
9.1.2.CAP.1: Make a list of different types of jobs and describe the skills associated with each job
9.1.2.CAP.3: Define entrepreneurship and social entrepreneurship

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify careers that might be suited to personal
likes.

9.2.5.CAP.3: Identify qualifications needed to pursue traditional and non-traditional careers and
occupations.

9.2.8.CAP.3: : Explain how career choices, educational choices, skills, economic conditions, and
personal behavior affect income.

9.4.2.DC.2: Explain the importance of respecting digital content of others.

9.4.2.DC.3: Explain how to be safe online and follow safe practices when using the internet (e.g.,
8.1.2,NL3, 8.1.2.NIL.4).

9.4.2.DC.4: Compare information that should be kept private to information that might be made
public. An individual’s digital footprint reflects the various actions an individual makes online, both
positive and negative,

9.4.2.DC.5: Explain what a digital footprint is and how it is created
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Learning Targets
Standards: MS-ESS2

Content Statements: Earth’s Systems. Earth and Human Activity.

CPI#: Cumulative Progress Indicator (CPI):

MS-ESS2-1 Develop a model to deseribe the cycling of Earth's materials and the flow of energy
that drives this process.

MS-ESS2-4 Develop a model to deseribe the cycling of water through Earth's systems driven
by energy from the sun and the force of gravity.

MS-ESS2-5 Collect data to provide evidence for how the motions and complex interactions of
air masses result in changes in weather conditions.

MS-ESS2-6 Develop and use a model to deseribe how unequal heating and rotation of the
Farth cause palterns of atmospheric and oceanic circulation that delermine

regional climales.

8.2.8.ED.z Identify the steps in the design process that could be used to solve a problem

6.5P.B.4 Display numeriecal data in plots on a number line, including dot plots, histograms,
and box plots.

6.SP.B.5 Summarize numerical data sets in relation to their context, such as by:

a. Reporting the number of ohservations.

b. Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.

c. Giving quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as
describing any overall paltern and any striking deviations from the overall
pattern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

Science and Engineering Practices:

Developing and Using Models
Modeling in 6—8 builds on K—5 experiences and progresses to developing, using, and revising models
Lo describe, test, and predict more abstract phenomena and design systems.

e Develop and use a model to describe phenomena. (MS-ESS2-1), (MS-ESS2-6)

e Develop a model to deseribe unobservable mechanisms. (MS-ESS2-4)

Planning and Carrying Out Investigations
Planning and carrying out investigations in 6—8 builds on K—5 experiences and progresses to include
investigations that use multiple variables and provide evidence to support explanations or solutions.
e Collect data to produce dala Lo serve as the basis for evidence to answer scientific questions or
test design solutions under a range of conditions. (MS-ESS2-5)
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Disciplinary Core Ideas (DICs):

ESS2.A: Earth’s Materials and Systems
e All Earth processes are the result of energy flowing and matter cycling within and among the
planet’s systems. This energy is derived from the sun and Earth’s hot interior. The energy that
flows and matter that cycles produce chemical and physical changes in Earth’s materials and
living organisms. (MS-ESS2-1)

ESS2.C: The Roles of Water in Earth’s Surface Processes

e Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation,
condensation and crystallization, and precipitation, as well as downhill flows on land.
(MS-LESS2-4)

e The complex patterns of the changes and the movemenl of water in the almosphere,
determined by winds, landforms, and ocean temperatures and currents, are major
determinants of local weather patterns. (MS-ESS2-5)

e Global movements of water and its changes in form are propelled by sunlight and gravity.
(MS-ESS2-4)

e Variations in density due to variations in temperature and salinity drive a global pattern of
interconnected ocean currents, (MS-ESS2-6)

ESSz2.D: Weather and Climate

e Weather and climate are influenced by interactions involving sunlight, the ocean, the
atmosphere, ice, landforms, and living things. These interactions vary with latitude, altitude,
and local and regional geography, all of which can affect oceanic and atmospheric flow
patterns. (MS-ESS2-6)

e Because these patterns are so complex, weather can only be predicted probabilistically.
(MS-ESS2-5)

e The ocean exerts a major influence on weather and climate by absorbing energy from the sun,
releasing it over time, and globally redistribuling it through ocean currents. (MS-ESS52-6)

Crossculling Concepts:

Cause and Effect
e Cause and effecl relationships may be used to predict phenomena in natural or designed

systems. (MS-ESS2-5)

Systems and System Models
e Models can be used to represent systems and their interactions— such as inputs, processes and
outputs—and energy, matter, and information flows within systems. (MS-ESS2-6)

Energy and Matter
e Within a natural or designed system, the transfer of energy drives the motion and/or cycling of
matter. (MS-ESS2-4)
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Stability and Change
e Explanations of stability and change in natural or designed systems can be constructed by
examining the changes over time and processes at different scales, including the atomic scale.

(MS-ESS2-1)

Unit Essential Questions:

e What makes up the atmosphere?
What are the characterislics of each atmospheric layer?
What is weather?
How do temperature and pressure interact within fluids?
How can you track a severe storm?
e How do scientists predict the paths of hurricanes?

Unit Enduring Understandings:

e Earth’s atmosphere is made up of several gases needed for life to exist,

e [tis composed of five layers, and the Sun affects it.

e Large air masses form and move over Earth’s surface, air masses collide along fronts, and
weather changes often result.
Global winds blow across long distances in predictable patterns.
Precipitation, temperature, and ocean currents influence climate.
Meteorologists are weather scientists who use specialized equipment to gather and analyze
weather data.

e This data is used to forecast short-term and long-term weather conditions.

Unit Learning Targets:
Students will....

e Map the composition of the atmosphere.
Identify the layers of the atmosphere.
Recognize how the sun affects the atmosphere.
Invesligate the effects of air pressure.
Understand air masses and how they cause weather.
Identify global wind patterns and other factors that affect climate.
Understand how to lrack the path of a hurricane.
Understand how weather is forecasted.
Describe different types of severe storms.
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Evidence of Learning

Summative Assessment: Unit Assessment and Labs

Equipment Needed: Student iPads, laboratory materials and supplies, safety equipment, measuring

tools, calculators

Teacher Resources: Teacher laptop, texthbook, laboratory materials and supplies, safety equipment,

measuring tools, calculators

Formative Assessments:

e [Exit/Admit cards
Class discussion/observation
Sclf assessing lab activities
Lab reports/summary questions
Tesl/Quiz
Online Gizmo questions
Homework
Adult/student modeling
Peer/Self Assessmenls
Presentations

e & & 2 o @ & =2 @
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Lesson Plans

Lesson Time Frame
Lesson 1: Layers of the Atmosphere 2-3 days
Lesson 2: Air Pressure 1-2 days
Lesson 3: Tracking Hurricanes 2-3 days

Teacher Notes: Be sure to gather and organize all supplies ahead of time to facilitate the
management of the lesson activities. Gizmos and PhET are helpful interactive tools to visually

explain each concepl.
Curriculum Development Resources/Technology Resources:
Click the links below to access additional resources used to design this unit:

www.explorelearning.com
www.brainpop.com
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Lesson Plan 1 Template

Content Area: Science Lesson Title: Layers of the Atmosphere ~ Time Frame: 2-3 days

Lesson Components

212 Century Themes
B Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy
B Civic Literacy B Health Literacy

212 Century Skills
[ Creativity and Innovation B Critical Thinking and Problem Solving [ Information Literacy

B4 Life and Career SkillsB Communication and Collaboration [J Media Literacy O ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use Gizmo Interactive Simulations to explore the structure, composition, and
temperature changes within Earth’s atmospheric layers.
e Students will use iPads to collect, organize, and graph temperature data at different altitudes.
e Students may use digital graphing tools to compare atmospheric trends and identify patterns
in large datasets.

Equipment Needed:
e iPads
Gizmo Interactive Simulation access

L]
e Graph paper or digital graphing tools
e Rulers
e Pencils and colored pencils/markers
e Atmospheric temperature data charts
e Texthook and reference materials
e Flipbook materials (paper, staples, scissors, glue)
e C(lassroom lab materials
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Plol temperature dala at 1. Anchoring e Temperature vs. altitude
various altitudes on a Phenomenon: Display graph
graph. images of weather e Graph analysis questions
e Analyze graphical data occurring at Earth’s e Data interpretation
to identify patterns and surface while responses
relationships between commercial aircraft fly e Atmospheric layer fliphook
altitude and above clouds and ask, e (Group presentation of
temperature., "Why does the findings
e Draw evidence-based temperature change so e (Class discussion responses
conclusions about how
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temperalure changes
through Earth’s
atmospheric layers.
Describe the
characteristics and
structure of the major
atmospheric layers.
Construct a model
(flipbook) representing
the layers of the
atmosphere and their
key features.

Use data analysis to
explain how and why
atmospheric conditions
change with altitude.
Communicate scienlific
understanding through
graphs, models, and
wrilten explanations.

. Students share prior

. Students plot

. Students analyze the

. Students complete

. Students construct a

. Students compare

much as you go higher
in the sky?"

ideas about air
lemperature and
altitude.

Students review a
temperalure vs. altitude
data table and discuss
initial observations.

temperature data on
graph paper or using a
digital graphing tool.

graph to idenlify
patterns, including
temperature changes
across different
atmospheric layers.

guiding questions that
require interpretation
of the data and
explanation of observed
trends.

Students use Gizmo
Interactive Simulation
Lo model the structure
of Earth’s atmosphere
and compare
simulation data with
their graph.

flipbook illustrating
each atmospheric layer,
including drawings and
key characteristics.

flipbooks and discuss
how atmospheric layers
differ in temperature,
composition, and
function.
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10. Students present
findings in small
groups and explain how
data supports their
conclusions.

Differentiation:

All students complete a temperature graph using provided data sets.

Students may choose digital or paper-based graphing tools.

Provide partially completed graphs, labeled axes, and scaffolded data tables for students
needing supportl.

Use tiered questioning during analysis to match student readiness levels.

Allow students to demonstrate understanding through flipbooks, written responses, oral
explanations, or digital presentations.

Provide extension opportunities for advanced learners to investigate weather patterns in
different atmospheric layers or compare Earth’s atmosphere to other planets.

Use small-group instruction and conferencing to support data interpretation and graphing
skills.

Resources Provided:

s @ ° 2 @

Textbook

Gizmo Interactive Simulation access
Atmospheric data charts

Graph paper and digital Lools
Flipbook materials

Classroom reference notes
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Lesson Plan 2 Template

Content Area: Science Lesson Title: Air Pressure Time Frame: 1-2 days

Lesson Components

212 Century Themes
B Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy

& Civic Literacy [ Health Literacy

21 Century Skills

B4 Creativity and Innovation B Critical Thinking and Problem Solving B Information Literacy
& Life and Career SkillsBl Communication and Collaboration [J Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use Gizmo Interactive Simulations to invesligale the relationships among air
pressure, temperature, and density.
e Students will use iPads to collect, organize, and analyze cxperimental data.

e Students may use digital graphing tools and presentation software to communicate scientific

findings.

Equipment Needed:

e iPads
Gizmo Interactive Simulation access
Balloons
Plastic bottles or jars
Thermometers
Hot and cold water containers
Syringes (without needles) or sealed containers for pressure demonstrations
Data collection sheets
Graph paper
Calenlators
Texthook and reference materials
General classroom lab equipment

e & & » & = & 0 02 @® @

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Discover the 1. Anchoring e (Observation charls
relationship between Phenomenon: Display e Data tables and graphs
temperature and air images and videos of a e Analysis and conclusion
pressure. weather balloon gueslions
¢ Explain the correlation expanding as it rises e Small-group discussions
aMong pressure, through the
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temperature, and
density.

Collect and analyze
gquanlitative data
related to changes in
atmospheric
conditions.

Use evidence from
investigations to
identify patterns and
relationships among
variahles,

Construct explanations
for how changes in
temperature can affect
air movement and
weather.
Communicate scientific
findings using graphs,
models, and
evidence-based
reasoning,.

atmosphere and ask,
"Why does a balloon get
larger as it moves
higher into the sky?"

. Students share prior

ideas about how air
behaves when it is
heated, cooled,
compressed, or allowed
to expand.

3. Students ereate an

observation chart and
identify variables that
may affect air pressure.

. Students participate in

a hands-on
investigation by placing
balloons on bottles and
observing how the
balloons respond when
bottles are placed in hot
and cold water.

5. Students conduct a

second investigation
using syringes or sealed
containers to model
how compressing air
changes pressure and

density.

. Students record

observations and collect
data throughout each
invesligalion.

Students use the Gizmo
Interactive Simulation
to manipulate
temperature and
pressure variables and
compare the simulation
results with their
physical invesligalions.

. Students organize data

into tables and graphs
and identify patterns
and relationships

e Communication of
experimental findings to the
class

e Written explanations
supported by evidence
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among pressure,
temperature, and
density.

g. Students analyze their
findings and complete
conclusion questions
using evidence from
their investigations.

10. Students communicate
their results to the class
and compare
explanations among
groups.

11, Students discuss how
understanding air
pressure helps
scientists predict
weather patterns and
make informed
decisions that protect
communities during
scvere weather events.

Differentiation:

Students may communicate findings through a verbal presentation, digital presentation,
scientific sketch, infographic, poster, or written explanation.

Provide partially completed data tables, guided questions, and graph lemplates for students
requiring additional support.

Use tiered assignments with varying levels of complexity and scaffolding based on student
readiness.

Provide small-group instruction and teacher conferencing during data collection and analysis.
Allow students to work independently, with partners, or in collaborative groups based on

learning needs.
Provide extension opportunities for advanced learners lo investigate how changing air pressure

contributes to weather events such as storms, hurricanes, and changes in wind patterns.
Offer multiple methods for demonstrating understanding through written, visual, oral, and
digital formats.

Resources Provided:

Textbook

Gizmo Interactive Simulation access
Lab supplies and equipment

Dala collection sheets

Graph templates

Classroom notes and reference materials
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Lesson Plan 3 Template

Content Area; Science Lesson Title: Tracking Hurricanes Time Frame: 2-3 days

Lesson Components

21% Century Themes
[ Global Awareness B Financial, Economic, Business and Entrepreneurial Literacy

A Civic Literacy B Health Literacy

21 Century Skills

& Creativity and Innovation Critical Thinking and Problem Solving B Information Literacy
K Life and Career SkillsBd Communication and Collaboration B Media Literacy X ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use Gizmo Interactive Simulations to investigate the environmental conditions

that contribute to hurricane formation and movement.

e Students will use iPads to collect, organize, graph, and analyze weather data associated with
hurricanes.

e Students may use digital weather maps, satellite imagery, and hurricane tracking tools to
examine real-world storm events and communicate findings.

Equipment Needed:
e 1Pads
Gizmo Interactive Simulation access

L

e Clear jars or bottles with lids

e Water

e Food coloring

e Glitter or confetti

e Ice cubes

e Trays or paper towels

e Data collection sheets

e Graph paper

e Calculators

e Textbook and reference materials

e General classroom lab materials

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence

e Describe the conditions 1. Anchoring e Observation charts
necessary for Phenomenon: Display e Ilurricane model investigation
hurricanes to form and satellile images and results
intensify. video footage of a major | ¢ Data lables and graphs

hurricane and ask,
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Investigate how
temperature differences
and the movement of
air contribute to
hurricane development.
Analyze patterns in
hurricane movement
and interpret weather
data associated with
storms.

Construct and use
models to explain how
hurricanes develop and
move through Earth's
systems.

Use evidence from
invesligations and
simulations to explain
the interactions among
the atmosphere,
oceans, and weather
systems.

Evaluate how scientific
information and
weather forecasting
help communities
prepare for severe
wealher events.
Communicate scientific
findings through
graphs, models, and
evidence-based
explanations.

"How can a storm that
begins over warm ocean
water grow into one of
the most powerful and
destructive weather
events on Earth?"
Students discuss prior
knowledge about
hurricanes and
generate questions
about how and why
hurricanes form,
Students create an
observation chart and
identify variables that
may influence
hurricane formation
and movement.
Students participate in
a "Hurricane in a Jar"
invesligation by
creating a rotating
water model using jars,
water, and food
coloring to observe
patterns of circular
motion and energy
transfer.

Students record
observations at each
stage of the
investigation and
compare their model to
real hurricane systems.
Students use the Gizmo
Interactive Simulalion
to investigale
conditions that
contribute to hurricane
development, including
ocean temperature, air
movement, and storm
intensity.

Students examine maps
and historical hurricane

Analysis and conclusion
questions

Communication of findings to
the class

Written explanations supported
by evidence

Responses to class discussion
questions
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Lracks to identify
patterns in hurricane
formation and
movement.

8. Students organize and
analyze data, answer
conclusion questions,
and explain how
interactions between
Earth's atmosphere and
oceans contribute to
severe weather.

9. Studenls discuss how
scientists use models
and data to predict
hurricane paths and
issue warnings that
help protect people and
communities.

10. Students communicate
findings through
presentations, scientific
explanations, and class
discussions.

Differentiation:

Students may communicate findings through verbal presentations, digital presentalions,
scientific illustrations, infographics, posters, or written explanations.

Provide partially completed data tables, guided questions, and graphic organizers for students

requiring additional support.

Use tiered assignments wilh varying levels of complexity and scaffolding based on student
readiness.

Provide small-group instruction and teacher conferencing during investigations and data
analysis.

Allow students to work independently, with partners, or in collaborative groups based on
learning needs.

Provide extension opportunities for advanced learners to investigate historical hurricanes,
compare hurricane impacts across regions, or evaluate improvements in weather forecasting
technology.

Offer multiple methods for demonstrating understanding through written, visual, oral, and
digital formats.

Resources Provided:

Textbook

Gizmo Interactive Simulation access
Lab supplies and materials

Data collection sheets
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e Weather maps and satellite images
e C(lassroom notes and reference materials
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Lesson Reflection

Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately or

Wealkly mects the criteria below,

Lesson Activities Strongly | Moderately | Weakly
Are challenging and require higher order thinking and = . D
problem solving skills
Allow for student choice = O O
Provide scaffolding for acquiring targeted knowledge/skills & O O
Integrate global perspectives O O
Integrate 21st century skills X O O
Provide opportunities for interdisciplinary connection and
2 Bd O O
transfer of knowledge and skills
Foster student use of technology as a tool to develop critical
s e : . ; 7} O O
thinking, creativity and innovation skills
Are varied to address different student learning styles and - - C
preferences
Are differentiated based on student needs & O O
Are student-centered with teacher acling as a facilitator and
: : g O Ed O
co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and - O 0
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and self- - . 0
asscssment
Provide data to inform and adjust instruction to better meet - - 0

the varying needs of learners

Curriculum Design Template

Content Area: Science Grade Level: 6

Unit Title: Weather & Climate

Created: 2026 Board Approved on:
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Unit Overview Template
Content Area: Science  Grade Level: 6 Unit Title: Waves and Electromagnetic Radiation
Unit Summary: During the course of this unit students will identify and compare the three main
types of waves, describe how a wave’s speed is related to its wavelength, and use frequency to
calculate a wave’s speed.
Primary Interdisciplinary Connections: Mathematics
21% Century Themes [ Creativity and Innovation B Critical Thinking and Problem Solving B ICT Literacy
E Information Literacy Life and Career Skills B Communication and Collaboration B Media Literacy

Unit Rationale: Wave theory is derived from observations of the nalural world. The understanding of
wave theory has led to advancements in construction, sound amplification/acoustics,
communications, and medicine. Through the study of wave theory, students see that ordinary people
develop these theories. They should take away a new understanding of how our world works and
identify waves that occur all around them. Often middle school students view science in a purely
academic context. This compartmentalization of scientific knowledge can and does lead to student
disengagement. Many students simply tune out and lose the natural interest in exploration they
possessed earlier in life, This unit is designed Lo use living applications Lo introduce and connecl Lo
abstract physics concepts.

Career Readiness (Standard 9):

9.4.2.CT.1: Gather information ahout an issue, such as climate change, and collaboratively brainstorm
ways to solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGl.2)

9.4.CT.3 : Use a variety of types of thinking to solve problems (e.g., inductive, deductive)

9.1.2.CAP.1: Make a list of different types of jobs and describe the skills associated with each job
9.1.2.CAP.3: : Define entrepreneurship and social entrepreneurship.

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify carcers that might be suited Lo personal
like

9.2.5.CAP.3: Identify qualifications needed to pursue traditional and non-traditional careers and
accupations.

9.2.8.CAP.3: : Explain how career choices, educational choices, skills, economic conditions, and
personal behavior affect income

9.4.2.DC.2: Explain the importance of respecting digital content of others.

9.4.2.DC.3 Explain how to be safe online and [ollow safe practices when using the internet (e.g.,
8.1.2.NIL.3, 8.1.2.N1.4).

9.4.2.DC.4: Compare information that should be kept private to information that might be made

public.
9.4.2.T1L.1: : Identify the basic features of a digital tool and explain the purpose of the tool

9.4.2.T1..2: Create a documenl using a word processing application.

9.4.2.TL.3: Enter information into a spreadsheet and sort the information.

9.4.5.CT.1: Identify and gather relevant dala that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).

9.4.5.CT.2: Identify a problem and list the types of individuals and resources (e.g., school, community
agencies, governmental, online) that can aid in solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1).
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0.4.5.CT.4: Apply critical thinking and problem-solving strategies to different Lypes of problems such
as personal, academic, community and global (e.g., 6.1.5.CivicsCM.3).

Standards: MS-PS3

Content Statements: Waves and Their Applications in Technologies for Information Transfer

CPI#: Cumulative Progress Indicator (CPI):

MS-PS3-1 Construct and interpret graphical displays of data to describe the relationships of
kinetic energy to the mass of an object and to the speed of an ohject.

MS-PS3-2 Develop a model to deseribe that when the arrangement of objects interacting at a
distance changes, dillerent amounts of potential energy are stored in the system.

MS-PS3-3 Apply scientific principles to design, construct, and test a device that either
minimizes or maximizes thermal energy transfer.

MS-PS3-4 Plan an investigation to determine the relationships among the energy transferred,
the type of matter, the mass, and the change in the average kinetic energy of the
particles as measured by the temperature of the sample.

MS-PS3-5 Construct, use, and present arguments to support the claim that when the kinetic
energy of an object changes, encrgy is transferred Lo or from the objecl.

8.2.8.ED.2 Identify the steps in the design process that could be used to solve a problem

6.5P.B.4 Display numerical data in plots on a number line, including dot plots, histograms,
and box plots.

6.5P.B.5 Summarize numerical dala sels in relation Lo their context, such as by:

a. Reporting the number of observations.

b. Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.

c. Giving quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall
pattern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

Science and Engineering Practices:

Developing and Using Models
Modeling in 6—8 builds on K—5 and progresses to developing, using and revising models to describe,
Lest, and predict more abstract phenomena and design systems.

e Develop a model to deseribe unobservable mechanisms. (MS-PS3-2)
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Planning and Carrying Out Investigations

Planning and carrying out investigations to answer questions or test solutions to problems in 6—8
builds on K—5 experiences and progresses to include investigations that use multiple variables and
provide evidence to support explanations or design solulions.

e Plan an investigation individually and collaboratively, and in the design: identify independent
and dependent variables and controls, what tools are needed to do the gathering, how
measurements will be recorded, and how many data are needed to support a claim.
(MS-PS3-4)

Analyzing and Interpreling Data
Analyzing data in 6—8 builds on K-5 and progresses to extending quantitative analysis to
investigations, distinguishing between correlation and causation, and basic statistical techniques of
data and error analysis.
e Construct and interpret graphical displays of data to identify linear and nonlinear
relationships. (MS-PS3-1)

Constructing Explanations and Designing Solutions

to include construcling explanations and designing solutions supported by multiple sources of
evidence consistenl with scientific ideas, principles, and theories.
e Apply scientific ideas or principles to design, construct, and test a design of an object, tool,
process or system. (MS-PS3-3)

Engaging in Argument from Evidence
Engaging in argument from evidence in 6—8 builds on K—5 experiences and progresses to
constructing a convincing argument that supports or refutes claims for either explanations or
solutions about the natural and designed worlds.
e Construct, use, and present oral and written arguments supported by empirical evidence and
scientifie reasoning to support or refute an explanation or a model for a phenomenon.
(MS-PS3-5)

Disciplinary Core Ideas (DICs):

PS3.A: Definitions of Energy

e Motion energy is properly called kinetic energy; it is proportional to the mass of the moving
object and grows with the square of its speed. (MS-PS3-1)

e A system of ohjects may also contain stored (polential) energy, depending on their relative
positions. (MS-PS3-2)

e Temperature is a measure of the average kinetic energy of particles of matter. The relationship
between the temperature and the total energy of a system depends on the types, states, and
amounts of matler present. (MS-PS3-3), (MS-PS3-4)

PS3.B: Conservation of Energy and Energy Transfer
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e When the motion energy of an ohject changes, there is inevitably some other change in energy
at the same time. (MS-PS3-5)

e The amount of energy transfer needed to change the temperature of a matter sample by a given
amount depends on the nature of the matter, the size of the sample, and the environmenl.
(MS-PS3-4)

e Energy is spontancously transferred out of hotter regions or objects and into colder ones.
(MS-PS3-3)

PS3.C: Relationship Between Energy and Forces
e When two objects interact, each one exerts a force on the other that can cause energy to be
transferred to or from the object. (MS-PS3-2)

ETS1.A: Defining and Delimiting an Engineering Problem
e The more precisely a design task’s criteria and constraints can be defined, the more likely it is
that the designed solution will be suceessful. Specification of constraints includes
consideration of scientific principles and other relevant knowledge that is likely Lo limit
possible solutions. (secondary to MS-PS3-3)

ETS1.B: Developing Possible Solutions
e A solution needs Lo be lested, and then modified on the basis of the Lest results in order to
improve it. There are systemalic processes for evaluating solulions with respect to how well
they meet criteria and constraints of a problem. (secondary to MS-PS3-3)

Crosscutting Concepts:

Scale, Proportion, and Quantity
e Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among
different types of quantities provide information about the magnitude of properties and

processes. (MS-PS3-1), (MS-PS3-4)

Systems and System Models
e Models can be used to represent systems and their interactions — such as inputs, processes,
and outputs — and energy and matter flows within systems. (MS-PS3-2)

Energy and Matter
e [Lnergy may take different forms (e.g. energy in fields, thermal energy, energy of motion).
(MS-PS3-5)
e The transfer of energy can be tracked as energy flows through a designed or natural system.
(MS-PS3-3)

Connections to Nalure of Science
Scientific Knowledge is Based on Empirical Evidence

e Science knowledge is based upon logical and conceptual connections between evidence and
explanations (MS-PS3-4), (MS-PS3-5)
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Unit Essential Questions:
e What are waves?
¢ How do waves travel?
¢ How do waves interact?
¢ Whal causes seismic waves?

Unit Enduring Understandings:

e A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude.

e A sound wave needs a medium through which it is transmitled.

e When light shines on an object, it is reflected, absorbed, or transmilted through the object,
depending on the object’s material and the frequency (color) of the light.

e The path that light travels can be traced as straight lines, except at surfaces hetween different
transparent materials (e.g., air and water, air and glass) where the light path bends.

e A wave model of light is useful for explaining brightness, color, and the frequency-dependent
bending of light at a surface between media.

e [lowever, because light can travel through space, it cannot be a matter wave, like sound or
water waves.

e Digitized signals (sent as wave pulses) are a more reliable way to encode and transmit
information.

Unit Learning Targets:
Students will....
e Define waves and identify what causes them.
Identify and compare the three main types of waves.
List and describe the basic properties of waves.
Describe how a wave’s speed is related to its wavelength and frequency and caleulate a wave’s
speed.
Identify and compare reflection, refraclion and diffraction.
Describe the two types of interface of waves.
Identify and describe standing waves and resonance.
Describe what creales seismic waves.
Identify the different types of seismic waves.
Explain how a seismograph works.
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Evidence of Learning

Summative Assessment: Unit Assessment and Labs

Equipment Needed: Student iPads, laboratory materials and supplies, safety equipment, measuring

tools, calculators

Teacher Resources: Teacher laptop, textbook, laboratory materials and supplies, safety equipment,

measuring tools, calculators

Formative Assessments:

e Exit/Admit cards
Class discussion/observation
Self assessing lab activities
Lab reports/summary questions
Test/Quiz/Unit Exam
Online Gizmo questions
Homework
Adult/student modeling
Peer/Self Assessments
Presentations
Kinesthetic Assessments
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Lesson Plans
Lesson Time Frame
Lesson 1: Properties of Waves 5 days
Lesson 2: Interactions of Waves 5 days
Lesson 3: Seismic Waves 5 days

Teacher Notes: In order to help obtain accurate measurements it is important the teacher focuses
on breaking down which tool to use and how to use it correctly. In addition, how to read and identify
proper scale, Gizmos and PhET are helpful interactive tools to visually explain each concept.

Curriculum Development Resources/Technology Resources:
Click the links below to access additional resources used to design this unit:

www.cxplorelearning.com
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Lesson Plan 1 Template

Content Area: Science Lesson Title: Properties of Waves Time Frame: 5 days

Lesson Components

21% Century Themes

[ Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy

B Givic Literacy [ Health Literacy
21% Century Skills
B Creativity and Innovation B Critical Thinking and Problem Solving E Information Literacy

B Life and Career SkillsB Communication and Collaboration B Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Waves Gizmo to manipulate wavelength, frequency, amplitude, tension,
and density and observe their effects on wave behavior.
e Students will use iMovie or another digital presentation tool to create a short explanation of
wave properties using images, diagrams, and data collected during investigations.
e Students will evaluate digital models and simulations as representations of real-world wave
phenomena and communicate findings using technology.

Equipment Needed:
e iPads
Slinky Loys
String
Stopwatches
Meter sticks or measuring tapes
Data tables and graph paper
Lab notebooks
Mystery lab materials and classroom science supplies

* ® @ 2 & & @

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies

Students will: Lesson Sequence

e Identify and describe the 1. Anchoring e Slinky investigation data
basic properties of waves, Phenomenon: Students sheet and conclusion
including wavelength, observe a slow-motion questions.
frequency, amplitude, and video of waves traveling e Wave property diagrams
wave speed. through a stadium and labeled models.

e Differentiate between crowd and a slinky. e Wave speed calculations
ransverse and longitudinal Students discuss: "How and graphing activities.
waves. can cnergy move across e Gizmo investigation

an entire system when questions and data tables.
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Investigate how changing
wavelength and frequency
affects wave speed.
Calculate wave speed using
measured wavelength and
frequency data.

Develop and use models to
explain how energy is
transferred through waves.
Collect, organize, and
analyze data from
invesligations and
simulations.
Communicate
evidence-based
explanations of wave
hehavior using scientific
vocabulary and digital
tools.

Collaborate to design
investigations and solve
problems related to wave
motion and energy
transfer.

the individual people or
coils barely move from
their positions?"

. Students participate in

a class discussion to
activate prior
knowledge about waves
they encounler every
day, including sound,
water waves, light, and
earthquakes.

. Students use slinky toys

to create transverse and
longitudinal waves and
record observations
about particle motion
and energy transfer.

. Students investigate

how increasing
frequency affects the
number of waves
produced over time and
how increasing
amplitude affects the
amount of energy
transferred.

5. Students use string and

stopwatches to create
waves of different
frequencies and
measure wavelength
and period.

. Sludents collect

quantitative data and
calculate wave speed
using the relationship
between wavelength
and frequency.
Students use the Waves
Gizmo Lo manipulate
variables including
amplitude, frequency,
spring density, and
tension and analyze

Group digital presentation
explaining a wave property.
Teacher observation of
group discussions and
investigalions.

Exit ticket: "How does
changing frequency or
amplitude change the
behavior of a wave?"
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how each variable
affects wave behavior.

8. Students construct
diagrams and models
illustrating transverse
and longitudinal waves
and label amplitude,
wavelenglth, and
direction of energy
transfer.

9. Student groups create a
brief iMovie or digital
presentation explaining
one property of waves
and present their
findings to the class.

10. Students participate in
a class debrief
connecting wave
properties to
technologies such as
medical imaging,
communication
systems, and
earthquake monitoring.

Differentiation:

Tiered assignments will provide varying levels of scaffolding and support while maintaining
common learning goals.

Students may work individually, with partners, or in small groups based on readiness and
instructional needs.

Visual models, demonstrations, and guided notes will support learners who require additional

structure.

Extension opportunities will allow advanced learners to investigate wave applications such as
fiber optics, ultrasound, and seismic monitoring systems.

Students may communicate understanding through written responses, diagrams, oral
explanations, or digital presentations.

Mini-lessons and teacher conferencing will be provided to reinforce concepts and address
misconceptions.

Sentence frames, data templates, and partially completed calculations will be available as
needed.

Resources Provided:

Textbook
Waves Gizmo
iMovie or digital presentation software
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Lab supplies

Slinky toys

String

Stopwatches

Meter sticks

Graph paper and data tables

Videos of real-world wave phenomena
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Lesson Plan 2 Template

Content Area: Science Lesson Title: Interactions of Waves Time Frame: 5 days

Lesson Components

21% Century Themes
B Global Awareness [ Financial, Economic, Business and Entrepreneurial Literacy

B Civic Literacy Health Literacy

21% Century Skills

4 Creativity and Innovation B Gritical Thinking and Problem Solving & Information Literacy
[4 Life and Career SkillsB Communication and Collaboration B Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:

Students will use the Ripple Tank Gizmo to investigate reflection, refraction, diffraction,
interference, standing waves, and resonance.

Students will manipulate variables such as wavelength, amplitude, barriers, and damping to
observe how waves interact under different conditions.

Students will use 1Pads to record observations, collect data, and communicate evidence-based
explanalions of wave interactions.

Students will analyze digital simulations and compare virtual models to physical wave
investigations.

Equipment Needed:

e iPads
e Ripple tanks
o Water
e Small rocks or pebbles
e Assorted barriers and objects
e Construction paper
e Markers
e Mecler sticks or rulers
e Data tables and lab notebooks
e Safety goggles
e (Classroom lab materials and supplies
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Identify and compare 1. Anchoring Phenomenon: e "Waves Can Travel" lab
reflection, refraction, and Students watch videos of data sheet and
diffraction. ocean waves bending conclusion questions.
around a jetty, echoes in a
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Describe constructive and
destructive interference.
Identify and describe
standing waves and
resonance.

Investigate how waves
interact with barriers,
openings, and other waves.
Develop and use models to
explain wave behavior and
energy transfer.

Collect, analyze, and
interpret data from
physical and digital
investigations.

Construct evidence-based
explanations of wave
interactions using
observations and data.
Collaborate to solve
problems and
communicate findings
about wave phenomena
and their applications.

L

canyon, and
noise-canceling
headphones. Students
discuss: "Why do waves
sometimes bounce, bend,
spread out, or even seem
to disappear?"

Students participate in a
class discussion connecting
prior knowledge of water
waves, sound waves, and
light waves to the observed
phenomena.

Students complete the
"Waves Can Travel" 1ab by
creating a model occan
using ripple tanks and
generating small waves
with rocks or hand
disturbances.

Students investigate wave
reflection by observing
waves bouncing off
barriers and recording
changes in direction.
Students investigate
diffraction by creating
openings of different
widths and observing how
waves spread after passing
through gaps.

Students investigate
refraction by placing
submerged objects into the
ripple tank and observing
changes in wave speed and
direclion.

Students create
constructive and
destructive interference
patterns by generating
waves from two different
sources and observing
areas of reinforcement and
cancellalion.

Ripple Tank Gizmo lab
packet and data tables.
Student-generated
diagrams of wave
inleraclions.

Group explanations of
reflection, refraction,
diffraction, and
interference
phenomena.

Teacher observations
during investigations
and discussions.
Pre-assessment and
post-assessment of wave
interaction concepts.
Exit ticket: "Describe
one real-world example
of wave interaction and
explain the type of
interaction taking
place.”
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8. Students use construction
paper and markers to
create diagrams modeling
reflection, refraction,
diffraction, and
interference patterns
observed during
investigations.

9. Students use the Ripple
Tank Gizmo to explore
additional scenarios
involving barriers,
mulliple wave sources, and
changes in wavelength and
damping,.

10. Students compare
observations from physical
models and digital
simulations and discuss
how scientists and
Eﬂgil’lﬂ&fﬂ use wave
behavior in
communication
Lechnologies, medical
imaging, and earthquake
monitoring systems.

11. Student groups
communicate findings
through diagrams,
discussions, and
evidence-hased
explanations.

Differentiation:

Tiered assignments will provide varying levels of supporl and complexity while maintaining
common learning goals.

Students may work independently, with partners, or in collahorative groups based on
readiness and instructional needs.

Visual models, demonstrations, and guided notes will support students who require additional
scaffolding.

Extension opportunities will allow advanced learners to investigate technologies that rely on
wave interactions, such as medical ultrasound, sonar, {iber oplics, and noise-canceling devices.
Students may demonstrate understanding through wrilten explanations, diagrams, oral
presentations, or digital products.

Mini-lessons and teacher conferencing will be provided to reinforce concepts and address
misconceptions.
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e Sentence starters, partially completed diagrams, and graphic organizers will be available as
needed.

Resources Provided:
e Texthook
Ripple Tank Gizmo
iPads
Ripple tanks
Lab supplies and glassware
Safety goggles
Construction paper and markers
Data tables and lab notebooks
Videos and images of real-world wave interactions

69




SPRINGFIELD PuBLIC ScHooLs
ENGAGING STUDENTS » FOSTERING ACHIEVEMEMT = CULTIVATING 21 CENTURY GLOBAL SKILLS

Lesson Plan 3 Template

Content Area: Science Lesson Title: Scismic Waves Time Frame: 5 days

Lesson Components

21% Century Themes

B Global Awareness B Financial, Economic, Business and Entrepreneurial Literacy

B Civic Literacy B Health Literacy

21% Century Skills

[ Creativity and Innovation [ Critical Thinking and Problem Solving & Information Literacy
M Life and Career SkillsB Communication and Collaboration Media Literacy Bd ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:

L ]

Students will use the "Earthquake Proof Homes" Gizmo to investigate how building design can

reduce damage from seismic events.
Students will use iPads to analyze seismic data, determine earthquake epicenters, and

communicate findings.
Students will view and analyze the California Earthquake video to observe real-world impacts

of seismic waves and engineering responses.
Students will use digital maps and simulations to model earthquake detection and mitigation
strategies.

Equipment Needed:

iPads

"Earthquake Proof Homes" Gizmo
Earthquake recording station materials
Seismograph models or templates
Slinkies and ropes for wave modeling
Meter sticks or rulers

Stopwatches

String and compasses for triangulation activities
Maps of earthquake recording stations
Graph paper

Lab materials and data sheets

Colored pencils and markers

Safety goggles

Goals/Objectives Learning Activities/ Formative Assessment Tasks

Instructional Strategies

Students will: Lesson Sequence

e Describe how earthquakes 1. Anchoring Phenomenon: e "Making Waves" lab
generate seismic waves Students watch short video conclusion questions.
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through the release of
energy in Earth's crust.
Identify and compare the
characterislics of P-waves,
S-waves, and surface
waves.

Explain how a
seismograph records
seismic activity.

Analyze seismic data to
determine the distance
between an earthquake
and a recording station.
Use data from multiple
recording stations to locate
an earthquake epicenter
through triangulation.
Develop and use models to
explain wave behavior and
energy transfer during
earthquakes.

Evaluate how engineers
design structures and
technologies to reduce the
impacts of earthquakes on
communities.
Communicate scientific
findings using dala,
evidence, and

models.

clips of buildings shaking
during an earthquake and
discuss: "How can
scientists locate an
earthquake that happens
hundreds of miles away,
and how can engineers
design buildings thal
better withstand
earthquakes?"

. Students participate in a

class discussion about
earthquakes they have
heard about and
brainstorm how energy
might travel through
Earth.

3. Students complete the

"Making Waves" lab by
using slinkies and ropes to
model longitudinal and
transverse wave motion
and relate these models to
seismic waves.

. Students compare the

movement of P-waves and
S-waves and determine
which type of wave travels
faster.

. Students participate in the

"Earthquake Recording
Station" lab by analyzing
arrival times of primary
and secondary waves to
calculate the distance from
an earthquake's epicenter.

. Students perform a

hands-on triangulation
activity by using
compasses, string, and
maps to locate the
epicenter of an earthquake
using data from three
recording stations.

"Earthquake Recording
Station" lab packet and
data tables.

Epicenter triangulation
maps and conclusion
questions.
Seismograph model
diagrams and
annotalions.

Group discussions and
presentations of
engineering solutions.
Teacher observations
during investigations
and data analysis.
Pre-assessment Hﬂd
post-assessment
questions.

Exit ticket: "Why do
scientists need
information from several
recording stations to
locate an earthquake's
epicenter?"
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7. Students examine
seismograph models and
create simple diagrams
showing how ground
motion is recorded.

8. Students analyze the
California Earthquake
video and discuss how
seismic data help
communities prepare for
and respond to
earthquakes.

9. Students investigate the
"Earthquake Proof Homes"
Gizmo and test how
different building designs
and materials affect
structural stability during
simulated earthquakes.

10. Student groups evaluate
engineering trade-offs,
including safety, materials,
and cost considerations
when designing
earthquake-resistant
structures.

11. Student groups
communicate findings
through diagrams, data
analysis, and
evidence-based
explanations.

Differentiation:

Tiered assignments will provide varying levels of support and complexity while maintaining
common learning goals.

Students may work independently, with partners, or in collaborative groups based on
readiness and instructional needs.

Visual models, demonstrations, and guided notes will support students who require additional
scaffolding.

Graphic organizers and partially completed data tables will be available as needed.
Extension opportunities will allow advanced learners to investigate famous earthquakes,
compare engineering solutions from different countries, or evaluate emerging earthquake
prediction technologies.

Students may demonstrate understanding through written explanations, diagrams, oral
presentalions, digilal products, or physical models.
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e Mini-lessons and leacher conferencing will be provided to reinforce concepts and address
misconceptions.

Resources Provided:

Textbook

"Earthquake Proof Homes" Gizmo
California Earthquake video

iPads

Earthquake recording station materials
Slinkies and wave models

Maps and triangulation materials

Lab supplies and data sheets

Graph paper and colored pencils
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Lesson Beflection

Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately or
Weakly meets the criteria below.
Lesson Activities Strongly | Moderately | Weakly
Are challenging and require higher order thinking and
2 ; & O 1
problem solving skills
Allow for student choice O O
Provide scaffolding for acquiring targeted knowledge/skills B O O
Integrate global perspectives O B O
Integrate 21st century skills & 0 0
Prowvide opportunities for interdisciplinary connection and
: = O (l
transfer of knowledge and skills
Foster student use of technology as a tool to develop eritical
i A e : : : ) d 0
thinking, creativity and innovation skills
Are varied to address different student learning styles and 5 o -
preferences
Are differentiated based on student needs E O O
Are student-centered with teacher acting as a facilitator . - 0
and co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and - 0 -
skills and progress in meeting learning goals and objectives
Provide opportunities for student reflection and self- . - -
assessment
Provide data to inform and adjust instruction to better 0 - -
meet the varying needs of learners

Curriculum Design Template

Content Area: Science Grade Level: 6 Unit Title: Waves and
Electromagnetic Radiation

Created: 2026 Board Approved on:

74



SpPRINGFIELD PuBLic ScHooLs
ENGAGING STUDENTS = FOSTERING ACHIEVEMENT = CULTIVATING 21s- CENTURY GLOBAL SKILLS

Unit Overview Template
Content Area: Science Grade Level: 6 Unit Title: Energy and Ecosystems

Unit Summary: During the course of this unil sludents will explore the different combinalions of
factors that interact sometimes, causing dramatic changes in ecosystems. Resources that arc
necessary for humans to meet their needs are found in nature. Humans can have both positive and
negative effects on these natural resources.

Primary Interdisciplinary Connections: Mathematics
21% Century Themes B Creativity and Innovation B Critical Thinking and Problem Solving B ICT Literacy
& Information Literacy M Life and Career Skills & Communication and Collaboration & Media Literacy

Unit Rationale: All the factors - biotic and abiolic - in an ecosystem interact to define the system and
change it. Living things interact in ways to obtain energy for growth and reproduction. Biomes are
regional ecosystems defined by climate and soil.

Career Readiness (Standard 9):

9.1.8.CR1: Compare and contrast the role of philanthropy, volunteer service, and charities in
community development and the quality of life in a variety of cultures.

9.1.8.CR2: : Compare various ways to give back through strengths, passions, goals, and other personal
factors.

9.1.8.CR3 Relate the importance of consumer, business, and government responsibility to the
economy and personal finance

9.1.8.CR4: Examine the implicalions of legal and ethical behaviors when making financial decisions
9.1.12.CFR.1:Compare and contrast the role of philanthropy, volunteer service, and charities in
community development and quality of life in a variety of cultures.

9.4.2.CT.1: Gather information about an issue, such as climate change, and collaboratively brainstorm
ways Lo solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).

9.4.CT.3: : Use a variety of types of thinking Lo solve problems (e.g., inductive, deduclive).
9.1.2,CAP.1:Make a list of different types of jobs and describe the skills associated with each job.
9.1.2.CAP.3 Define entrepreneurship and social entrepreneurship.

9.2.5.CAP.1: Evaluale personal likes and dislikes and idenlily careers that might be suited to personal
likes.

9.2.5.CAP.3: Identify qualifications needed to pursue traditional and non-traditional careers and
occupations.

9.2.8.CAP.3:: Explain how career choices, educational choices, skills, economic condilions, and
personal behavior affect income.

9.4.2.DC.2:Explain the importance of respecting digital content of others

9.4.2.DC.3: Explain how to be safe online and follow safe practices when using the internet (e.g.,
8.1.2.NL3, 8.1.2.NL.4). »

9.4.2.DC.4: Compare information that should be kept private to information that might be made
public

9.4.2.IML.1: Identify a simple search term to find information in a search engine or digital resource
9.4.2.IML.2: Represent data in a visual formal to tell a story about the data (e.g., 2.MD.D.10).
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9.4.2.TL.1: Identify the basic fealures of a digital tool and explain the purpose of the tool (e.g.,
8.2.2,ED.1).

9.4.2.TL.2: Create a document using a word processing application.

9.4.2.TL.3: Enter information into a spreadsheet and sort the information. »

9.4.2.TL.4: Navigate a virtual space to build context and describe the visual content.

9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).

9.4.5.CT.2: Identify a problem and list the types of individuals and resources (e.g., school, community
agencies, governmental, online) that can aid in solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies to different types of problems such
as personal, academic, community and global (e.g., 6.1.5.CivicsCM.3).

Learning Targets

Standards: MS-LS1 & 2
Content Statements: Tcosystems: Interactions, Energy, and Dynamics
CPI#: Cumulative Progress Indicator (CPI):

MS-1.51-4 Use argument based on empirical evidence and scientific reasoning to support an
explanation for how characteristic animal behaviors and specialized plant
struetures affect the probability of successful reproduction of animals and plants

respectively.

MS-1.81-5 Conslruct a scientific explanation based on evidence for how environmental and
genetic factors influence the growth of organisms.

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

MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions

forming new molecules that support growth and/or release energy as this matter
moves through an organism.

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

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

MS-1.82-3 Develop a model to deseribe the eyeling of matter and flow of energy among living
and nonliving parts of an ecosystem.

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

MS-LS2-5 Evaluate compeling design solutions for maintaining biodiversity and ecosystem
services.

8.2.8.ED.2 Identify the steps in the design process that could be used to solve a problem

6.5P.B.4 Display numerical data in plols on a number line, including dot plots, histograms,
and hox plots.

6.SP.B.5 Summarize numerical data sets in relation to their context, such as by:
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a. Reporting the number of observalions.

b. Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.

¢. Giving quantitative measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall
pattern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the
data distribulion and the context in which the data were gathered.

Science and Engineering Praclices:

Developing and Using Models
Modeling in 6—8 builds on K—5 experiences and progresses to developing, using, and revising models
to describe, test, and predict more abstract phenomena and design systems.

e Develop a model to deseribe unobservable mechanisms. (MS-LS1-7)

¢ Develop a model to describe phenomena. (MS-1.52-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6—8 builds on K-5 experiences and progresses
to include constructing explanations and designing solutions supported by multiple sources of
evidence consistenl with scientific knowledge, principles, and theories.

e Construct a scientific explanation based on valid and reliable evidence obtained from sources
(including the students’ own experiments) and the assumption that theories and laws that
describe the natural world operate today as they did in the past and will continue to do so in
the future. (MS-LS1-5), (MS-LS1-6)

e Construct an explanation that includes qualitative or quantitative relationships between
variables that predict phenomena. (MS-LSz2-2)

Engaging in Argument from Evidence

Engaging in argument from evidence in 6—8 builds on K—5 experiences and progresscs to
constructing a convineing argument that supports or refutes claims for either explanations or
solutions aboul the natural and designed world(s).

e Use an oral and written argument supported by empirical evidence and scientific reasoning to
support or refute an explanation or a model for a phenomenon or a solution to a problem.
(MS-181-4)

e Construct an oral and written argument supported by empirical evidence and scientific
reasoning to support or refute an explanation or a model for a phenomenon or a solution to a
problem. (MS-LS2-4)

e Evaluate competing design solutions based on jointly developed and agreed-upon design
criteria. (MS-LS2-5)

Analyzing and Interpreting Dala

Analyzing data in 6—8 builds on K-5 experiences and progresses to extending quantitative analysis to
investigations, distinguishing between correlation and causation, and basic statistical techniques of
dala and error analysis.
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e Analyze and interprel dala to provide evidence for phenomena. (MS-LS2-1)

Disciplinary Core Ideas (DICs):

LS1.B: Growth and Development of Organisms
e Animals engage in characteristic bchaviors that increase the odds of reproduction. (MS-1LS1-4)
e Plants reproduce in a variety of ways, somelimes depending on animal behavior and
specialized features for reproduction. (MS-1LS1-4)
e Genetic factors as well as local conditions affect the growth of the adult plant. (MS-LS1-5)

1.581.C: Organization for Matter and Energy Flow in Organisms

e Plants, algac (including phytoplankton), and many microorganisms use the energy from light
to make sugars (food) from carbon dioxide from the atmosphere and water through the
process of pholosynthesis, which also releases oxygen. These sugars can be used immediately
or stored for growth or later use. (MS-LS1-6)

e Within individual organisms, food moves through a series of chemical reactions in which it is
broken down and rearranged to form new molecules, to support growth, or to release energy.
(MS-LS1-7)

PS3.D: Energy in Chemical Processes and Everyday Life
e The chemical reaction by which plants produce complex food molecules (sugars) requires an
energy input (i.e., from sunlight) to occur. In this reaction, carbon dioxide and water combine
to form carbon-based organic molecules and release oxygen. (secondary to MS-LS1-6)
e Cellular respiration in plants and animals involve chemical reactions with oxygen that release
stored energy. In these processes, complex molecules containing carbon react with oxygen to
produce carbon dioxide and other materials. (secondary to MS-LS1- 7)

LS2.A: Interdependent Relationships in Ecosystems Organisms, and populations of
organisms, are dependent on their environmental interactions both with other living things and with
nonliving factors. (MS-1.Sz2-1) In any ccosyslem, organisms and populations with similar
requirements for food, water, oxygen, or other resources may compete with each other for limited
resources, access to which consequently constrains their growth and reproduction. (MS-LS2-1)
¢ Growth of organisms and population increases are limited by access to resources. (MS-LSz2-1)
e Similarly, predatory interactions may reduce the number of organisms or eliminate whole
populations of organisms. Mutually beneficial interactions, in contrast, may become so
interdependent that cach organism requires the other for survival. Although the species
involved in these compelitive, predatory, and mutually beneficial interactions vary across
ecosystems, the patterns of inleraclions of organisms with their environments, both living and
nonliving, are shared. (MS-1.52-2)

LSz.B: Cycle of Matter and Energy Transfer in Ecosystems
e Food webs are models that demonstrate how matter and energy is transferred between
producers, consumers, and decomposers as the three groups interact within an ecosystem.
Transfers of matter into and out of the physical environment occur at every level.
Decompaosers recycle nutrients from dead plant or animal matter back to the soil in terrestrial
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environments or to the waler in aquatic environments. The atoms that make up the organisms
in an ecosystem are cycled repeatedly between the living and nonliving parts of the ecosystem.
(MS-LS2-3)

LS2.C: Ecosystem Dynamies, Functioning, and Resilience
e Fcosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any
physical or biological component of an ecosystem can lead to shifts in all its populations.
(MS-1.82-4)
e Biodiversity describes the variety of species found in Earth’s terrestrial and oceanic
ecosystems. The completeness or integrity of an ecosystem’s biodiversity is often used as a
measure of its health. (MS-LS2-5)

LS4.D: Biodiversity and Humans
¢ Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines,
as well as ecosystem services that humans rely on—for example, water purification and
recycling. (secondary to MS-LS2-5)

ETS1.B: Developing Possible Solutions
e There are systematic processes for evaluating solutions with respect to how well they meet the

criteria and constraints of a problem. (secondary to MS-1.S2-5)

Crosscutting Concepts:

Patterns
e Patterns can be used to identify cause and effect relationships. (MS-LS2-2)

Causec and Effect
e Phenomena may have more than one cause, and some cause and effect relationships in

systems can only be described using probability, (MS-1.81-4), (MS-LS1-5)
e Cause and effect relationships may be used to predict phenomena in natural or designed
systems. (MS-LS2-1)

Energy and Matter
e Matter is conserved because atoms are conserved in physical and chemical processes.

(MS-LS1-7)

e Within a natural system, the transfer of energy drives the motion and/or eycling of matter.,
(MS-LS1-6)

e The transfer of energy can be lracked as energy flows through a natural system. (MS-LS2-3)

Stability and Change
e Small changes in one part of a system mighl cause large changes in another part. (MS-LS2-4),
(MS-L82-5)

Connections to Engineering, Technology, and Applications of Science
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Influence of Science, Engineering, and Technology on Society and the Natural World
e The use of technologies and any limitations on their use are driven by individual or societal
needs, desires, and values; by the findings of scientific research; and by differences in such
factors as climate, natural resources, and economic conditions. Thus, technology use varies
from region to region and over time. (MS-LS2-5)

Connections to Nature of Science

Scientific Knowledge is Based on Empirical Evidence
e Science knowledge is based upon logical connections between evidence and explanations.
(MS-LS1-6)
e Science disciplines share common rules of obtaining and evaluating empirical evidence.
(MS-LSz-4)

Scientific Knowledge Assumes an Order and Consistency in Natural Systems
e Science assumes that objects and evenls in natural systems occur in consistent patterns that
are understandable through measurement and observation. (MS-LS2-3)

Science Addresses Questions About the Natural and Material World
¢ Scientific knowledge can describe the consequences of actions but does not necessarily
prescribe the decisions that society takes. (MS-LS2-5)

Unit Essential Questions:
e What are ccosystems?
e How do organisms get energy?
e ITow do organisms interact?

® What are biomes?

Unit Enduring Understandings:

e (Organisms and populations are dependent on their environmental interactions both with
other living things and nonliving factors, any of which can limit their growth.

e Competitive, predatory, and mutually beneficial interactions vary across ccosystems but the
patterns are shared.

e The atoms that make up the organisms in an ecosystem are cycled repeatedly between the
living and nonliving parts of the ecosystem.

e Food webs model how matter and energy are transferred among producers, consumers, and
decomposers as the three groups interact within an ecosystem.

e Fcosystem characleristics vary over time. Disruptions to any part of an ecosystem can lead to
shifts in all of its populations.

e The completeness or integrity of an ecosystem’s biodiversily is often used as a measure of its
health.

Unit Learning Targets:
Students will....
e Compare different climates.
e Describe how an ecosystem works.
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Explain how climate affects ecosystem diversity.

Learn how animals obtain nutrients.

Identify an ecosystem’s energy source.

Describe how energy moves through an ecosystem.

Observe how organisms help each other.

Describe how organisms compete within an ecosystem.

Explain symbiotic relationships.

Describe a biome.

Learn about different biomes.

Explain how plants and animals are adapted to live in different biomes.

81




SPRINGFIELD PuBLICc ScHooLs
ENGAGING STUDENTS = FOSTERING ACHIEVEMENT » CULTIVATING 211 CENTURY GLOBAL SKILLS

Evidence of Learning

Summative Assessment: Unit Assessment and Labs

Equipment Needed: Student iPads, laboratory materials and supplies, safely equipment, measuring
tools, calculators

Teacher Resources: Teacher laptop, textbook, laboratory materials and supplies, safety equipment,
measuring tools, calculators

Formative Assessments:

Class discussion/observation

Test/Quiz/Unil Exam

Adult/student modeling

Exit/Admit cards

Self assessing lab aclivities
Lab reports/summary questions

Online Gizmo questions
Homework

Peer/Self Assessments
Presentations
Kinesthetic Assessments
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Lesson Plans
Lesson Time Frame
Lesson 1: What are ecosystems? 5 days
Lesson 2: How do organisms get energy and 5 days
interact?
Lesson 3: What are biomes? 5 days

Teacher Notes: In order to help obtain accurate measurements it is important the teacher focuses
on breaking down which tool to use and how to use it correctly. In addition, how to read and identify
proper scale. Gizmos and PhET are helpful interactive tools to visually explain each concept.

Curriculum Development Resources/Technology Resources:
Click the links below to access additional resources used to design this unit:

www.explorelearning.com
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Lesson Plan 1 Template

Content Area: Science Lesson Title: What are Ecosystems? Time Frame: 5 days

Lesson Components

21% Century Themes

@ Global Awareness B Financial, Economic, Business and Entrepreneurial Literacy

[ Civic Literacy B Health Literacy

21# Century Skills

B Greativity and Innovation B Critical Thinking and Problem Solving B Information Literacy
B4 Life and Career SkillsB® Communication and Collaboration Media Literacy & ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Pond Ecosystem Gizmo to investigate relationships among temperature,

dissolved oxygen, and aquatic organisms.
e Students will use the Forest Ecosystem Gizmo to explore interactions among organisms and

environmental factors within ecosystems.
e Students will use iPads to analyze climate data, create graphs, conduct research, and

communicate findings.
e Students will use iMovie or other digital presentation tools to create an Ecology Picture Project

that explains ecosystem components and interactions.

Equipment Needed:
e iPads

e Pond Ecosystem Gizmo
e Forest Ecosystem Gizmo
o (Climate data tables
e Graph paper
e Colored pencils and markers
e Poster paper or chart paper
e Ecosystem photographs and organism cards
e Lab notebooks and data sheets
e Textbook
e C(Classroom lab materials and supplies
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Compare the climates of 1. Anchoring Phenomenon: e "Comparing Climates"
different regions and Students view images graphs and conclusion
identify patterns in and videos of a tropical questions.
rainforest and a local
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temperature and
precipitation.

Describe the biotic and
abiotic components of
ecosystems.

Explain how organisms
interact with one another
and with their physical
environment.

Investigate how climate
influences bhiodiversity and
ecosystem health.

Analyze relationships
between environmental
conditions and organism
survival.

Develop and use models lo
explain interactions within
ecosystems.

Collect, graph, and
interpret ecological data to
identify patterns and draw
conclusions.

Communicate scientific
explanations using
evidence gathered from
investigations and
simulations.

l'._?l

New Jersey forest and
discuss: "Why can one
ecosystem support
thousands of different
organisms while another
supports fewer species?"”
Students brainstorm the
living and nonliving
things that make up
ecosystems and identify
examples from local
environments.

Students participate in
the "Comparing
Climates" lab by
analyzing monthly
temperature and rainfall
data from New Jersey
and a tropical rainforest
ecosystem.

Students construet
graphs of climate data
and identify patterns that
may influence the types
and numbers of
organisms living in each
ecosystem.

Students use the Pond
Ecosystem Gizmo to
investigate how changes
in temperature and
oxygen levels allect the
organisms thal can
survive in aquatic
environments,

Students manipulate
environmental variables
and observe changes in
fish populations and
ecosystem condilions.
Students use the Foresl
Ecosystem Gizmo to
explore interactions
among plants, animals,

Pond Ecosystem Gizmo
online assessment and
data tables.

Forest Ecosystem Gizmo
investigation responses.
Ecology Picture Project
rubric and presentation.
Teacher observations
during investigations and
discussions.

Student explanations of
relationships among
organisms and
environmental factors.
Pre-assessment and
post-assessment
questions.

Exit ticket: "Ilow do
changes in climate affect
the organisms that can
survive in an ecosystem?"
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decomposers, and
environmental factors.

8. Students create an
"Ecology Picture Project”
by construeting a model,
diagram, or digital
presentation illustrating
the relationships among
organisms and abiotic
factors within an
ecosystem.

9. Student groups compare
ecosystems from around
the world and discuss
how environmental
changes can impact
biodiversity and
ccosystem stability.

10. Students communicate
findings through
presentations, diagrams,
and evidence-based
explanations.

Differentiation:

e Tiered assignments will provide varying levels of support and complexity while maintaining
common learning goals.

e Students may work independently, with partners, or in collaborative groups based on
readiness and instructional needs.

e Visual models, graphic organizers, and guided noles will support students who require
additional scaffolding.

e Climate data tables may be modified by reducing data points or providing partially completed
graphs.

e Extension opportunities will allow advanced learners to investigate human impacts on
ecosystems, compare global biodiversity hotspots, or analyze ecological changes caused by
climate shifts.

e Students may demonstrate understanding through written explanalions, diagrams, oral
presentations, digital products, or physical ecosystem models.

e Mini-lessons and teacher conferencing will be provided to reinforce concepts and address

Resources Provided:
e Textbook
e Pond Ecosystem Gizmo
e Forest Ecosystem Gizmo
e iPads
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Climale dala Lables
Graph paper and colored pencils

Ecosystem photographs and organism cards

Lab supplies and dala sheels
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Lesson Plan 2 Template
Content Area: Science Lesson Title: How do Organisms Get Energy and Interact?  Time Frame: 5
days

Lesson Components

212 Century Themes

B Global Awareness B Financial, Economic, Business and Entrepreneurial Literacy

B Civic Literacy B Health Literacy

212 Century Skills

B Creativity and Innovation Critical Thinking and Problem Solving & Information Literacy
B Life and Career SkillsBd Communication and Collaboration B Media Literacy B ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:

e Students will use the Food Web Gizmo to investigate how energy flows through ecosystems
and how changes in populations affect ecosystem stability.

e Students will use iPads to record observations, analyze data, and communicate findings from
investigations.

e Students will view an owl pellet video to observe how scientists study predator-prey
relationships and energy transfer within ecosystems.

e Students will use digital resources to research examples of symbiotic relationships and
ecosystem interactions.

Equipment Needed:
e iPads
Food Web Gizmo
Owl pellets
Owl pellet disseclion tools (forceps, probes, trays)
Identification charts for bones and prey species
(Gloves and safety goggles
Hydra and Hydra-Daphnia Microslides
Microscopes and prepared slides
Lab notebooks and data sheets
Colored pencils and markers
Textbook
Classroom lab materials and supplies

Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Explain how organisms 1. Anchoring Phenomenon: e Owl pellet packet and
obtain energy and Students observe a identification charts.
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nutrients needed for
survival.

Identify the Sun as the
primary source of energy
for most ecosystems.
Describe how energy
moves through food chains
and food webs.

Investigate predator-prey
relationships and how
organisms depend on one
another for survival,
Describe how organisms
compete for limited
resources within
ecosystems.

Identify and explain
different types of symbiotic
relationships, including
mutualism,
commensalism, and
parasitism.

Analyze how changes to
one population can affect
the entire ecosystem.
Develop and use models to
explain interactions among
organisms and the flow of
energy through
ecosystems.

Communicate scientific
explanations using
evidence collected from
investigations and
simulations.

':_.T!

photograph of a thriving ®

ecosystem and then
examine an image of the

same ecosystem after the °

disappearance of one
species. Students discuss:

"How can the loss of just °

one organism affect an
entire ecosystem?"

Students brainstorm where @

organisms get their energy
and create an initial model

of a simple food chain. °

Students participate in
"The Diet of Owls"

investigation by dissecting °

owl pellets and identifying
bones and remains of prey

organisms. .

Students use identification
charts to determine what
the owl consumed and
construct food chains
showing how energy
moved from producers to
consumers.

Students observe
Microslides of a hydra and
a hydra interacting with
Daphnia to investigate
predator-prey interactions
and relationships among
organisms.

Students discuss how
organisms may cooperate,
compele, or depend on one
another for survival.
Students use the Food Web
Gizmo to manipulate
populations of hawks,
snakes, rabbits, and grass
and observe how changes
affect energy flow and
population stability.

Hydra and Daphnia lab
packet and observation

notes.

Food Web Gizmo online

assessment and data
tables.
Student-created food
chains and food web
models.

Group discussions and

presentations explaining

ecosystem interactions
Teacher observations
during investigations
and simulations.
Pre-assessmenl and
post-assessment
questions.

Exit ticket: "Why can a
change in one

population affect many

other organisms in an
ecosystem?"
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8. Students introduce
environmental changes
and disease into the
simulation and analyze the
resulting effects on
ecosystem dynamics.

g. Student groups create food
web models that illustrate
energy transfer and
interactions among
organisms.

10. Students communicate
findings through diagrams,
data tables, and
evidence-based
explanations.

Differentiation:

Tiered assignments will provide varying levels of support and complexity while maintaining
common learning goals.

Students may work independently, with partners, or in collaborative groups based on
readiness and instructional needs.

Visual models, food web templales, vocabulary supports, and guided notes will support
students who require additional scaffolding,

Graphic organizers and partially completed food chains and food webs will be available as
needed.

Extension opportunities will allow advanced learners to invesligate keystone species, invasive
species, or human impacts on food webs and ecosystem stability.

Students may demonstrate understanding through written explanations, diagrams, oral
presentations, digital products, or physical ecosystem models.

Mini-lessons and teacher conferencing will be provided to reinforce concepts and address
misconceptions.

Students may choose to communicate findings through posters, presentations, videos, or
digital infographics.

Resources Provided:

Textbook

Food Web Gizmo

Owl pellet video

iPads

Owl pellets and dissection materials
Identification charts and data sheets
ITydra and Hydra-Daphnia Microslides
Microscopes and lab supplies

Safety goggles
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Lesson Plan 3 Template

Content Area: Science Lesson Title: What are biomes? Time Frame: 5 days

Lesson Components

21% Century Themes
B Global Awareness B Financial, Economic, Business and Entrepreneurial Literacy

[ Civic Literacy O Health Literacy

21% Century Skills

B4 Creativity and Innovation B Critical Thinking and Problem Solving [ Information Literacy
[ Life and Career SkillsB Communication and Collaboration B Media Literacy O ICT Literacy

Interdisciplinary Connections: Mathematics

Integration of Technology:
e Students will use the Prairie Ecosystem Gizmo to investigate how populalions within a biome

change over lime and how organisms depend on one another for survival.

e Students will use Go Temp! probes to collect and compare environmental data, such as
temperature, and relate these conditions to different biomes.

e Students will use iPads to research globhal biomes, collect evidence, and create digital
presenlations explaining biome characteristics and adaptations.

e Students will use digital maps, images, and videos to examine the geographic distribution of
biomes around the world.

Equipment Needed:
e iPads

e Prairie Ecosystem Gizmo
e Go Temp! probes
e World biome maps
e Reading station materials and informational texts
e Thermometers and climale data cards
e Chart paper and colored pencils
e Lab notcbooks and data sheets
e Posler malerials
e Safety goggles
e Textbook
e (lassroom lab materials and supplics
Goals/Objectives Learning Activities/ Formative Assessment Tasks
Instructional Strategies
Students will: Lesson Sequence
e Define a biome and 1. Anchoring Phenomenon: ¢ Biome lab packet and
describe the characteristics Students compare images climate comparison
that distinguish one biome of a cactus in a desert, a charts.
from another. polar bear in the Arctic,
and a monkey in a tropical
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Explain how temperature,
precipitation, and
geographic location
influence the formation of
biomes.

Identify and compare
major terrestrial biomes
throughout the world.
Analyze how plants and
animals have structural
and behavioral adaptations
that allow them to survive
in different environmenls.
Investigate feeding
relationships and the
movemenl of energy within
ecosystems found in
different biomes.

Interpret graphical data to
identify patterns and
changes in populations
over time.

Develop and use models to
explain interactions
between environmental
conditions and living
organisms.

Communicale scientific
explanations using
evidence gathered from
investigations, simulations,
and research.

rainforest. Students
discuss: "Why can certain
organisms survive in one
part of the world but not in
another?"

. Students participate in a

World Biome Activity by
examining maps, climate
data, and photographs to
identify factors that create
different biomes
throughout the globe.

3. Students use Go Temp!

probes to measure
environmental conditions
and compare their data to
climate conditions found in
various biomes.

. Students rotate through

World Biome Reading
Slations to investigate the
climate, organisms, and
adaptations associated
with major terrestrial
biomes.

5. Students create a biome

comparison chart that
summarizes climate
conditions, representative
organisms, and
adaptations for survival.

. Sludents use the Prairie

Ecosystem Gizmo to
investigate feeding
relationships among
grasses, prairic dogs,
ferrets, and foxes within a
prairie biome.

Students manipulate
populations within the
simulation and analyze
how changes affect energy
flow and ecosystem
stability.

World Biome Reading
Station notes and
graphic organizers.
Prairie Ecosystem
Gizmo online
assessment and data
tables.

Interpretation of
population bar graphs
and line graphs.
Biome PowerPoint
activity or alternative
presentalion product.
Group presentations
explaining organism
adaptations and biome
characteristics.
Teacher observations
during investigations
and discussions.
Pre-assessment and
post-assessment
questions.

Exit ticket: "How do
environmental
conditions determine
which organisms can
survive in a biome?"
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8. Students interpret bar
graphs and line graphs to
identify trends in
population changes over
time.

9. Student groups create
models, posters, or digital
presenlations explaining
how environmental
conditions shape
biodiversity within a
selected biome.

10. Students communicate
findings through
presentations and
evidence-based
discussions.

Differentiation:

Tiered assignments will provide varying levels of support and complexity while maintaining
common learning goals.

Students may work independently, with partners, or in collaborative groups based on
readiness and instructional needs.

Visual supports, vocabulary cards, guided notes, and partially completed graphic organizers
will support students who require additional scaffolding.

Reading materials may be differentiated by complexity level and supplemented with videos
and images.

Extension opportunities will allow advanced learners to investigate the effects of climate
change, human activities, and conservation efforts on global hiomes and biodiversity.
Students may demonstrate understanding through written explanations, diagrams, oral
presentations, digital products, or physical biome models.

Mini-lessons and teacher conferencing will be provided to reinforce concepts and address
misconceptions.

Students may choose to communicate findings through posters, presentations, videos,
infographics, or three-dimensional biome models.

Resources Provided:

Textbook

Prairie Ecosystem Gizmo

Go Temp! probes

iPads

World biome maps and climate data cards
Reading station materials and informational texts
Lab supplies and safety goggles

Graph paper and data sheets

iMovie and digital presentation tools
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Lesson Reflection

Reflect on the lesson you have developed and rate the degtee to which the lesson Strongly, Moderately or

Weakly meets the criteria below.,

Lesson Activities Strongly | Moderately Weakly
Are challenging and require higher order thinking and
. : | O O
problem solving skills
Allow for student choice ® O 0
Provide scaffolding for acquiring targeted knowledge/skills P O O
Integrate global perspectives O b4 O
Integrate 21st century skills = O O
Provide opportunities for interdisciplinary connection and s
: O O
transfer of knowledge and skills
Foster student use of technology as a tool to develop
A e i 2 2 ; & a O
critical thinking, creativity and innovalion skills
Are varied Lo address different student learning styles and 5 0 0
preferences
Are differentiated based on student needs & O a
Are student-centered with teacher acting as a facilitator 0 - u
and co-learner during the teaching and learning process
Provide means for students to demonstrate knowledge and
; : : . o, i & W O
skills and progress in meeling learning goals and objectives
Provide opportunities for student reflection and self- - - -
assessment
Provide data to inform and adjust instruction to belter - - -
meet the varying nceds of learners ]

Curriculum Design Template
Content Area: Science Grade Level: 6

Unit Title: Energy and Ecosystems

Created: 2026 Board Approved on:
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IEP AND 504 ACCOMMODATIONS AND MODIFICATIONS FOR EARLY
CHILDHOOD AND ELEMENTARY SCHOOL STUDENTS:

Large print textbooks

Textbooks for at-home use

Additional time for assignments

Review of directions

Use of mnemonics

Have student reslate information

Conerete examples

Adaplive writing utensils

Support auditory presentations with visuals

Use of a study carrel

Assislance in maintaining unclutiered space

Weekly home-school communication tools (nolcbook. daily log. phone calls or email
Messages)

Space for movement or breaks

Study sheets and tcacher outlines

EExtra visual and verbal cues and prompls

Math sheets with highlighted instructions

Graph paper to assist in organizing or lining up math problems
Use of computers and calculators

Books on tape

Graphic organizers

Quiet corner or room to calm down and relax when anxious
Preferential seating

Alteration of the classroom arrangement

Reduction of distractions

Answers Lo be dictated

Hands-on activitics

Use o manipulatives

Mo penalty for spelling errors or sloppy handwriting
Follow a routine/schedule

Alternate quiet and active time

Teach time management skills

Rest breaks

Verbal and visual cues regarding dircetions and staying on lask
Apenda book and checklists

Adjusted assipnment timelines

Visual daily schedule
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Varied reinforcement procedures
Immediate feedback
Work-in-progress check
Personalized examples

TESTING AND ASSESSMENT ACCOMMODATIONS AND
MODIFICATIONS:

Answers to be dictated

Frequent rest breaks

Additional time

Oral testing

Untimed tests

Choice of test format (multiple-choice. essay. true-lalse)
Allernate ways to evaluate (projects or oral presentations instead ol written tests)
Accept short answers

Open-book tests

Read test and directions to student

Provide study outline prior to lesls

Highlight key directions

Test in alternative site

Use of calculator

Extra eredit option

Preview test procedures

Simplified test wording; rephrased test questions and/or directions

GENERAL ACCOMMODATIONS AND MODIFICATIONS:

Use ol alternative books or materials on the topic being studied
Compulerized spell-check support

Word bank of choices for answers o test questions

Provision ol calculator and/or number line for math tests
Reworded questions in simpler language

Projects instead of writlen reports

Highlighting important words or phrases in reading assignments
Modilied workload or length of assignments/tests

Modilied time demands

Modilied grades based on IEP

BEHAVIOR ACCOMMODATIONS MODIFICATIONS:
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Breaks betwecen tasks

Cue expected behavior

Daily feedback to student

Have contingency plans

Use de-escalating stratepies

Use positive reinforcement

Use proximity/touch control

Use peer supports and mentoring
Model expected behavior by adults
Have parent sign homework
Have parent sign behavior charl
Set and post class rules

Charl progress and maintain data
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IEP AND 504 ACCOMODATIONS AND MODIFICATIONS FOR MIDDLE
AND HIGH SCHOOL STUDENTS:

Large print textbooks

Textbooks for at-home use

Additional time for assignments

A locker with adapted lock

Review of directions

Review sessions

Use of mnemonics

Have student restate information

Provision of notes or outlines

Concrete examples

Adaptive writing utensils

Support auditory presentations with visuals

Weekly or bi-weekly home-school communication

Space for movement or breaks

Study sheets and teacher outlines

Extra visual and verbal cues and prompts

Lab and math sheets with highlighted instructions

Graph paper to assist in organizing or lining up math problems
Use of tape recorder for lectures

Use of Interactive notebook

Use of a scribe

Use of computers and calculators

Books on tape

Graphic organizers

Quiet corner or room to calm down and relax when anxious
Preferential seating

Alteration of the classroom arrangement

Reduction of distractions

Answers to be dictated

Hands-on activities

Ability to type all assignments

Follow a routine/schedule

Teach time management and organizational skills

Rest breaks

Verbal and visual cues regarding directions and staying on task
Agenda book and checklists

Daily check-in with case manager or special education teacher
Adjusted assignment timelines

Visual daily schedule
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Varied reinforcement procedures
Immediate feedback
Work-in-progress check
Personalized examples

TESTING AND ASSESSMENT ACCOMMODATIONS AND
MODIFICATIONS:

Answers to be dictated

Frequent rest breaks

Additional time

Oral testing

Choice of test format (multiple-choice, essay, true-false)

Alternate ways to evaluate (projects or oral presentations instead of written tests)
Accept short answers

Open-book or open-note tests

Read test and directions to student

Provide study guides prior to tests

Highlight key direclions

Test in alternative site

Use of calculator

Extra credit option

Pace long-term projects

Preview test procedures

Simplified test wording; rephrased test questions and/or directions

GENERAL ACCOMMODATIONS AND MODIFICATIONS:

Allow outlining, instead of wriling for an essay or major project
Use of alternative books or materials on the topic being studied
Compulerized spell-check support

Word bank of choices for answers to test questions

Provision of calculator for math tests

Film or video supplements in place of reading lext

Reworded questions in simpler language

Projects instead of written reports

Highlighting important words or phrases in reading assignments
Modified workload or length of assignments/tests

Modified time demands
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Pass/no pass oplion
Modified grades based on IEP

BEHAVIOR ACCOMMODATIONS FOR STUDENTS:

Breaks between tasks

Cue expected behavior

Daily feedback to student

Have contingency plans

Use de-escalating strategies

Use positive reinforcement

Use proximity/touch control

Use peer supports and mentoring
Model expected behavior by adults
Have parent sign homework

Set and post class rules

Chart progress and maintain data
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Accommodations and Modifications for ESL Students

Give tests orally

Give instructions/directions in writing and orally

Assign a peer tutor, same language or English speaking

Allow use of bilingual/translation dictionary

Provide summaries of text or study guides of particular chapters
Allow errors in speaking

Allow errors in writing

Accept writing in first language

Highlight key vocabulary

Reduce amount of work required

Assess comprehension through demonstration or other alternative means
(gestures, drawings)

Rephrase questions, directions, and explanations

Reduce multiple choices on assessments

Provide study guides and/ or outlines

Shorten reading assignments

Allow extended time for test/project completion

Use of audio books

Use of graphic organizers

Use reduced text, so that print is not dense

Use visuals/pictures throughout lesson/unit/assignemt

Adapt homewark to reflect language proficiency/home support
Adapt homework to reflect home support

Provide hands-on activities and explanations

Allow extended time to answer questions, and permit drawing, as an
explanation

Use of translation dictionaries to locate words in the native language
Use anecdotal records and portfolio of work as forms of assessment
Use story retellings to assess comprehension
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Cultivating compassionate and exiraordinary learners!

What Does the Gifted and Talented Experience Look Like?
Springfield Public Schools

Mission Statement

The Gifted and Talented Program of the Springfield Public Schools aims to provide a
meaningful and rigorous education that instills the value of lifelong learning and
empowers all students to reach their full potential and become self-fulfilled creative
leaders in accordance with the comprehensive standards of our state. We accomplish
this by offering challenging, real-world experiences in a student-centered environment.

We recognize that students come from diverse socioeconomic, cultural, and ethnic
backgrounds, and the mission of the gifted and talented program is to provide
opportunities for students to explore their intellectual, creative, and artistic gifts and
talents within the classroom and with beyond-the-classroom experiences. It is
essential to provide diverse, appropriate, and ongoing learning experiences and
environments that incorporate students' academic, psychological, and social needs.
Our responsibility is to provide students with educational alternatives that teach,
challenge, and expand their knowledge, while simultaneously stressing the
development of independent and self-directed learners who continuously generate
questions, analyze, synthesize, and evaluate information and ideas.

New Jersey Administrative Code 6A:8-3.1 defines students who are gifted and talented
as those students who possess or demonstrate high levels of ability in one or more
content areas when compared to their chronological peers in the local district and who
require modification of their educational program if they are to achieve in accordance
with their capabilities.



Goals:

To support our mission, we have established the following goals to guide our work:

> To infuse into the general education program a broad range of activities for
high-level learning that will challenge all students to perform at advanced levels,
and provide extended opportunities, resources, and support in particular areas
where student interest or talent is demonstrated.

> To provide a continuum of gifted education services that will strengthen the total
school program, offer enriching and challenging learning opportunities for all
students, and provide specialized learning experiences

> To promote achievement of students' best potentials and increased ability.

Through a productive and collaborative relationship among the building principals,
classroom teachers, and the Gifted and Talented teacher, our schools can create
programming that will enhance the learning experience for every student and serve the
unigue and specialized needs of students currently demonstrating gifted behaviors.

Elements of the Schoolwide Enrichment Model, W.I.N (What | Need), differentiated
instruction, advanced classes, or individual programs into a student's regular
instruction program are integral to this overarching framework for gifted education in
the Springfield School District.

Reference Board Policy and Regulation 2464 — Gifted and Talented Pupils (M)

ildhood Center
Edward V. Walton

Schoolwide Virtual Enrichment

All first and second grade students have access to the Gifted and Talented Virtua
Classroom. This virtual classroom is a space for students to complete various
challenges and enrichment opportunities at their own pace. Students can receive
feedback and additional adaptable resources to meet their individual learning needs.
The virtual classroom design expands accessibility to enrichment resources and allows
students to choose learning activities according to their unique interests and abilities.
The purpose of the activities is to encourage problem-solving, develop critical thinking



skills, and expand curicsity and imagination. Activities are aligned to the New Jersey
Student Learning Standards.

Gifted and Talented Teacher as a Besource

The Gitted and Talented teacher serves as a resource to all teachers within Edward V.
Walton School. Teachers seeking rescurces for theair high-ability learners will receive
actditionat support from the Gitted and Talented teacher in various ways. This suppaort
may include additionat units of stedy, challenging resources, and student projects.

Elementary Schools
James Caldwell
Thelma L. Sandmeier

The goal is to engage small groups of studends in intensive learning experiences
through standards-based, rigorous, and relevant units of study that supplement, not
supplant, the grade-leveat curricutum and support students’ unigue learning needs.

Enrichment Experience Grade 3

Beginning in third grade, the G&T teacher will cycle through all classrcoms to work on
proflem-solving and enrdchmeant tasks with students. Driven by assessment data,
academic performance, student inferest, and teacher ohsearvation, small groups of
students will meet with the G&T teacher during WL.LN. (What | Need) periods throughout
the week that the teacher is assigned to their classroom teacher. Groupings will be
fiexible and monitored to best meset each student's needs throughoit the school year,
Activities will include brain teasers, puzzies, strategic thinking, problem-sclving, and
STEM challenges.

Iargeted Gifted and Talented Programing Grades 4-5
Students may become identified as Giffed and Talented in fourth grade. Students that

are identified may receive support from the G&T Teacher for up to five periods (200
minutes) 2 wesk during WLLN. What | Need) periods. ldentified students will mest to
explore grade-level content while incorporating depth and complexity in a
student-centeraed, problem-based environment. The Gified and Talented Program aims
o provide students with various advanced and challenging learning experiences
across content areas to promote independent thinking skills, refing critical thinking and
communication skilis, cultivate joy in learning, and expand student interests through
problem-solving. The instruction that students receive incorporates 21st Century Skilis
and advanced content that is challenging, hands-on, and relevant to the real world,



Strategre& and Practices that Support Gifted and Talented Students
Adjusted Pace of Lessons
Inquiry-Based Instruction
Higher-Order Thinking Activities
Interest-Based Content
Real World Problem Solving/Problem Based Learning
Independent Study/Passion Projects
Units of Study with Like-Minded Peers

Schoolwide Virtual Enrichment

All JCS and TLS students have access to grade level-specific Gifted and Talented
Virtual Classrooms. These virtual classrooms are a space for students to complete
various challenges and enrichment opportunities at their own pace. Students are able
to receive feedback and additional opportunities based on their needs. The virtual
classrooms have expanded the accessibility of enrichment resources directly to the
students and allows for students to choose opportunities according to their interests
and abilities. The purpose of the activities is to encourage problem solving, develop
critical thinking skills, and expand curiosity and imagination in conjunction with the
MNew Jersey Student Learning Standards.

Gifted and Talented Teacher as a Resource

In addition to classroom support, the Gifted and Talented teacher also serves as a
resource to all teachers in the building. Teachers that are seeking resources for their
high ability learners will receive additional support from the Gifted and Talented teacher
in various ways. This may include additional units of study, challenging resources,
student projects, and meeting with the G&T teacher as needed.

Additional Enrichment Opportunities

Across all grade levels 3-5, as recommended by the classroom teacher, students
exhibiting a need for additional enrichment may have the opportunity to meet with the
G&T teacher as the schedule allows. Groupings will be flexible and monitored to best
meet the students’ needs throughout the school year. Activities will include, brain
teasers, puzzles, strategic thinking activities, problem-solving challenges, and STEM
challenges. Students engage in an extended process of asking guestions, using
resources, and developing answers that lead to thinking about what and how they are
learning. Students are held accountable for how they work and use their time by
demonstrating their learning through products or presentations.

Students self-select to participate in individual and/or group projects based on interest
and commitment. The classroom teacher and/or the enrichment teacher will help guide
and monitor student exploration of chosen topics, facilitating their learning with
resources and teaching of needed skills.



Secondary Schools
Florence M. Gaudineer Middie School
Jonathan Dayton High School

Grades 6-12: Access to specific content programs with higher levels of academic
chalienges {i.e. Pre-Algebra, Accelerated Communication Arts, and Advanced

Placement Classes}

Dual Credit Courses provide stutdents the opporiunity to obtain high school credit, and
college credit, simultaneously through partnerships with several institutions,

Project Lead the Way (PLTW) students become builders of technology by engaging in
real world activities. Students are empowered as design thinkers colfaborating on real
warlt projects.

Gifted and Talented Identification Criteria

The Springfield Schools Gifted and Talented Program recognizes that students require
differentiated learning experiences beyond the core curriculum being taught because
of their advanced abilities in ohe or more content areas. Thase students may also have
other cognitive qualities such as curiosity, creativity, motivation, leadership, and
passion that require modifications to their academic experience,

Multiple Measures of Eliqibiily

Kindergarten through grade twelve identification process for gifted and talented
students includes multiple measures. Multiple measures may include but are not
Emited to: achievement test scores; grades; student performance or products;
intelligence testing; parent, student, and/or teacher recommendation; and cther
appropriate measures. The identification methodology is developmentally appropriate,
non-discriminatory, and refated to the programs and services offered by the Springfield
School District. The identification procedures are reviewed annually.

According fo N.LA.C. BA:8-3.1, alf public schod! districts must have a board-approved
gifted and talented identification process and provide services for identified studenis
enrolled in the grades of that school district. The regulations require that identification
and setvices he made avaifable to students in grades K-12.

When students are recommended for the Gified and Talented Program there are
multipte measures that are considered to determine i services are necessary and
appropriate. The assessments used are as follows:



DRAZ2 Level

e & & @2 @0 @

Cognitive Abilities Test (CogAT)
Classroom Performance/Student Portfolios

iReady Diagnostic Scores
Gifted Indicators Checkilist
Start Strong/NJSLA Assessment Data

The N.J.A.C. requires that students be compared to their chronological peers in the
local school district. The New Jersey Department of Education has not established
state-level criteria for identifying students who are gifted, such as mandated tests or
assessments, grade point averages, or IQ scores. Local school districts must use
multiple measures to identify students.

Procedures

https://www.straussesmay.com/seportal/Public/DistrictPolicy.aspx?policyid=2464&id=

b8a33a9f505e4998a6db3fb8e1de778b

Gifted and Talented Program Identification Matrix
Minimum Score Required for Consideration: 14 Points

1 Point

2 Points

3 Points

Cogat Assessment
QOverall Stanine Score ofa 7

Cogat Assessment
Overall Stanine Score of an 8

Cogat Assessment
QOverall Stanine Score ofa 9

iReady Math Assessment
Just Below Current Grade
Level

iReady Math Assessment
On Grade Level

iReady Math Assessment
1% Year + Above Current
Level

Approaching Expectations

Met Expectations

IReady ELA IReady ELA IReady ELA

On Grade Level 14 Year Above Current Level | One Full Grade Level +
Above Current Level

MJSLA Math MNJSLA Math MNJSLA Math

Exceed Expectations

MNJSLA ELA
Approaching Expectations

MNJSLA ELA
Met Expectations

NJSLA ELA
Exceed Expectations

HOPE Teacher Rating Scale
Raw Score: 11 -29

HOPE Teacher Rating Scale
Raw Score: 30 - 49

HOPE Teacher Rating Scale
Raw Score: 50-66




Team meetings present the opportunity to review data and assess the educational
needs of all students. Teacher provides examples of student work exhibiting above and
beyond grade level expectations, creativity, leadership, critical and abstract thinking.
Programs for gifted and talented students will be periodically evaluated for their
continuing efficacy and adjusted accordingly. The parent of any student identified as
gifted or talented shall be consulted regarding any program designed to address the
student’s particular needs.

Resource Links

h firiversideinsights.com nitive abilities test
hitps:/fiwww.curriculumassociates.com/programs/i-ready-learning

hitps:/ v.ni.aov/ ion/ smenbiresources/
hitps:fiwww.routledge.com/HOPE-Teacher-Rating-Scale-Involving-Teachers-in-Equitable-ldentifi
cation/Gentry-Pereira-Peters-Mcintosh-Fugate/p/book/9781618214522#:.~:text=The%20HOPE
%620Teacher%%20Rating%20Scale. making%:20it%20easy%20t0%20use.

Gifted and talented student: The “Strengthening Gifted and Talented Education Act”
defines a gifted and talented student as a “student who possesses or demonstrates a
high level of ability in one or more content areas when compared to their chronological
peers in the school district and who require modifications of their educational program
if they are to achieve in accordance with their capabilities.”

Twice-exceptional (2E) students: A twice-exceptional (2E) student is defined as “a
student who is both gifted and a student with a disability. These students may also be
referred to as having dual exceptionalities or as being gifted with learning disabilities
(GT/LD). This also applies to students who are gifted with ADHD or gifted with autism™
(New Jersey Association for Gifted Children, www.nagc.org).

Instructional adaptation: An adjustment or modification to instruction enabling a
student who is gifted and talented to participate in, benefit from, and demonstrate
knowledge and application of the New Jersey Student Learning Standards in one or
more content areas at the instructional level of the student, not just the student’s grade
level.

Identifying gifted and talented students: The focus of identification is to provide
programming and services in which students' specific learning needs and potential are
appropriately addressed and met. In every New Jersey school district, there are
students who require modifications to the general education curriculum if they are to
achieve in accordance with their abilities. By identifying a student’s general intellectual
ability, creativity, or specific academic area aptitudes, we are acknowledging that they
need programming and services outside of the general education/grade level
curriculum to advance their learning.



MJDOE Fast Facts

hitps://www.nj.gov/education/standards/qgifted/

hitps://www.nj.gov/education/standards/qifted/legislation.shtml

Supplemental Resources/Programming for Gifted Students

Edward V. Walton

PETS Program - Primary Education Thinking Skills

Group Solutions/Group Solutions 2 — Cooperative Logic Activities
Lollipop Logic

Beginning Thinking Skills

AIMS Education Programming

James Galdwell and Thelma L. Sandmeier
Math/ELA
s Project M3: Mentoring Mathematical Minds
Junior Great Books
AIMS Education Programming
Borenson Hands on Equations
BizWorld
Perplexors
Advanced Math Explorations grade 3-5
Challenging Units for Gifted Learners (ELA and Math)
Creative Curriculum Extenders
Differentiated Lessons & Projects
Challenge Math Grades 4+
Differentiating Instruction with Menus (All Content Areas)
Jacob's Ladder
Genius Hour/Passion Project
Spatial Reasoning
Logic Puzzles, Brain Games, Analogies

STEM

Engineering is Elementary
Engineer Throughout the Year
PBS Design Squad
DefinedSTEM

Project Lead the Way (PLTW)



Emrichment Events

Experience for all students to be enriched through evants related to the curricular or
extracurricular activities. Examples include after school clubs, PTA-sponsored svents,
leadership opportunities, visual and performing arts, and community service
opporiunities.



