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New Jersey Student Learning Standards

Practice 1. Asking questions (for science) and defining problems (for engineering)
Asking questions and defining problems in 9-12 builds on K-8 experiences and progresses to formulating,
refining, and evaluating empirically testable questions and design problems using models and simulations.

Ask questions that arise from careful observation of phenomena, or unexpected results, to clarify and/or seek additional
information.

Ask questions that arise from examining models or a theory, to clarify and/or seek additional information and
relationships.

Ask questions to determine relationships, including quantitative relationships, between independent and dependent
variables.

Ask questions that can be investigated within the scope of the school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate, frame a hypothesis based on a model or theory.

Practice 3. Planning and carrying out investigations
Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include
investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models.

Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis for evidence,
and in the design: decide on types, how much, and accuracy of data needed to produce reliable measurements and
consider limitations on the precision of the data (e.g., number of trials, cost, risk, time), and refine the design
accordingly.

Select appropriate tools to collect, record, analyze, and evaluate data.
Practice 4. Analyzing and interpreting data

Analyzing data in 9-12 builds on K-8 experiences and progresses to introducing more detailed statistical
analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data.

Analyze data using tools, technologies, and/or models (e.g., computational, mathematical) in order to make valid and
reliable scientific claims or determine an optimal design solution.

Apply concepts of statistics and probability (including determining function fits to data, slope, intercept, and correlation
coefficient for linear fits) to scientific and engineering questions and problems, using digital tools when feasible.

Consider limitations of data analysis (e.g., measurement error, sample selection) when analyzing and interpreting data.
Compare and contrast various types of data sets (e.g., self-generated, archival) to examine consistency of

measurements and observations.

Practice 5. Using mathematics and computational thinking
Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using algebraic



thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, exponentials
and logarithms, and computational tools for statistical analysis to analyze, represent, and model data. Simple
computational simulations are created and used based on mathematical models of basic assumptions.

Use mathematical, computational, and/or algorithmic representations of phenomena or design solutions to describe
and/or support claims and/or explanations.

Apply techniques of algebra and functions to represent and solve scientific and engineering problems.

Practice 6. Constructing explanations (for science) and designing solutions (for engineering)
Constructing explanations and designing solutions in 9-12 builds on K-8 experiences and progresses to
explanations and designs that are supported by multiple and independent student-generated sources of
evidence consistent with scientific ideas, principles, and theories.

Make a quantitative and/or qualitative claim regarding the relationship between dependent and independent variables.

Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including
students’ own investigations, models, theories, simulations, peer review) 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.

Apply scientific ideas, principles, and/or evidence to provide an explanation of phenomena and solve design problems,
taking into account possible unanticipated effects.

Apply scientific reasoning, theory, and/or models to link evidence to the claims to assess the extent to which the
reasoning and data support the explanation or conclusion.

Design, evaluate, and/or refine a solution to a complex real-world problem, based on scientific knowledge, student-
generated sources of evidence, prioritized criteria, and tradeoff considerations.

Practice 8. Obtaining, evaluating, and communicating information
Obtaining, evaluating, and communicating information in 9-12 builds on K-8 experiences and progresses to
evaluating the validity and reliability of the claims, methods, and designs.

Critically read scientific literature adapted for classroom use to determine the central ideas or conclusions and/or to
obtain scientific and/or technical information to summarize complex evidence, concepts, processes, or information
presented in a text by paraphrasing them in simpler but still accurate terms.

Compare, integrate and evaluate sources of information presented in different media or formats (e.g., visually,
quantitatively) as well as in words in order to address a scientific question or solve a problem.

Communicate scientific and/or technical information or ideas (e.g. about phenomena and/or the process of development
and the design and performance of a proposed process or system) in multiple formats (i.e., orally, graphically, textually,
mathematically).

SCI.HS-PS1 Matter and Its Interactions

LA.K-12.NJSLSA.R2 Determine central ideas or themes of a text and analyze their development; summarize
the key supporting details and ideas.

LA.K-12.NJSLSA.R3 Analyze how and why individuals, events, and ideas develop and interact over the course
of a text.
LA.K-12.NJSLSA.R4 Interpret words and phrases as they are used in a text, including determining technical,

connotative, and figurative meanings, and analyze how specific word choices shape
meaning or tone.

LA.K-12.NJSLSA.R10 Read and comprehend complex literary and informational texts independently and
proficiently with scaffolding as needed.

SCI.HS-PS1-2 Construct and revise an explanation for the outcome of a simple chemical reaction based
on the outermost electron states of atoms, trends in the periodic table, and knowledge of
the patterns of chemical properties.

Key Ideas and Details



LA.RST.11-12.2

LA.RST.11-12.3

LA.RST.11-12.4

LA.RST.11-12.10

SCI.HS-PS1-5

Determine the central ideas, themes, or conclusions of a text; summarize complex
concepts, processes, or information presented in a text by paraphrasing them in simpler
but still accurate terms.

Follow precisely a complex multistep procedure when carrying out experiments, taking
measurements, or performing technical tasks; analyze the specific results based on
explanations in the text.

Craft and Structure

Determine the meaning of symbols, key terms, and other domain-specific words and
phrases as they are used in a specific scientific or technical context relevant to grades 11-
12 texts and topics.

Integration of Knowledge and Ideas

By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR
text complexity band independently and proficiently.

Apply scientific principles and evidence to provide an explanation about the effects of
changing the temperature or concentration of the reacting particles on the rate at which a
reaction occurs.

Integration of Career Readiness, Life Literacies and Key Skills

CRP.K-12.CRP1
CRP.K-12.CRP2
CRP.K-12.CRP3
CRP.K-12.CRP4
CRP.K-12.CRP5
CRP.K-12.CRP6
CRP.K-12.CRP7
CRP.K-12.CRP8
CRP.K-12.CRP9
CRP.K-12.CRP10
CRP.K-12.CRP11
CRP.K-12.CRP12

Act as a responsible and contributing citizen and employee.

Apply appropriate academic and technical skills.

Attend to personal health and financial well-being.

Communicate clearly and effectively and with reason.

Consider the environmental, social and economic impacts of decisions.
Demonstrate creativity and innovation.

Employ valid and reliable research strategies.

Utilize critical thinking to make sense of problems and persevere in solving them.
Model integrity, ethical leadership and effective management.

Plan education and career paths aligned to personal goals.

Use technology to enhance productivity.

Work productively in teams while using cultural global competence.

Technology / Integration of Computer Science and Design Thinking

TECH.8.1.12

TECH.8.1.12.A

TECH.8.1.12.A.4

Educational Technology: All students will use digital tools to access, manage, evaluate, and
synthesize information in order to solve problems individually and collaborate and to
create and communicate knowledge.

Technology Operations and Concepts: Students demonstrate a sound understanding of
technology concepts, systems and operations.

Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the
data on the worksheet, and use mathematical or logical functions, charts and data from all
worksheets to convey the results.



Interdisciplinary Connections: NJSLS for ELA, Social Studies, Science and/or Math

Section

LA.K-12.NJSLSA.R1

LA.K-12.NJSLSA.R2

LA.K-12.NJSLSA.R4

LA.K-12.NJSLSA.R8

LA.K-12.NJSLSA.W
LA.RI.9-10.1

LA.RI.9-10.2

LA.K-12.NJSLSA.W1

LA.K-12.NJSLSA.W2

LA.RI.9-10.4

LA.K-12.NJSLSA.W5

LA.K-12.NJSLSA.W6

LA.RI.9-10.8

LA.K-12.NJSLSA.W9

LA.W.9-10.1

LA.K-12.NJSLSA.SL
LA.W.9-10.1.A

Key Ideas and Details

Read closely to determine what the text says explicitly and to make logical inferences and
relevant connections from it; cite specific textual evidence when writing or speaking to
support conclusions drawn from the text.

Determine central ideas or themes of a text and analyze their development; summarize
the key supporting details and ideas.

Craft and Structure

Interpret words and phrases as they are used in a text, including determining technical,
connotative, and figurative meanings, and analyze how specific word choices shape
meaning or tone.

Delineate and evaluate the argument and specific claims in a text, including the validity of
the reasoning as well as the relevance and sufficiency of the evidence.

Writing
Accurately cite strong and thorough textual evidence, (e.g., via discussion, written
response, etc.) and make relevant connections, to support analysis of what the text says

explicitly as well as inferentially, including determining where the text leaves matters
uncertain.

Determine a central idea of a text and analyze how it is developed and refined by specific
details; provide an objective summary of the text.

Text Types and Purposes

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

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

Determine the meaning of words and phrases as they are used in a text, including
figurative, connotative, and technical meanings; analyze the cumulative impact of specific
word choices on meaning and tone (e.g., how the language of a court opinion differs from
that of a newspaper).

Develop and strengthen writing as needed by planning, revising, editing, rewriting, or
trying a new approach.

Use technology, including the Internet, to produce and publish writing and to interact and
collaborate with others.

Describe and evaluate the argument and specific claims in a text, assessing whether the
reasoning is valid and the evidence is relevant and sufficient; identify false statements and
reasoning.

Draw evidence from literary or informational texts to support analysis, reflection, and
research.

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

Speaking and Listening

Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that establishes clear relationships among claim(s), counterclaims,
reasons, and evidence.

Comprehension and Collaboration



LA.K-12.NJSLSA.SL1

LA.W.9-10.1.C

LA.W.9-10.1.D

LA.W.9-10.1.E

LA.W.9-10.2

LA.K-12.NJSLSA.SL4

LA.W.9-10.2.A

LA.W.9-10.2.B

LA.W.9-10.2.D

LA.W.9-10.2.F

LA.W.9-10.5

LA.W.9-10.6

LA.W.9-10.9

LA.SL.9-10.1

LA.SL.9-10.1.A

LA.SL.9-10.4

Prepare for and participate effectively in a range of conversations and collaborations with
diverse partners, building on others’ ideas and expressing their own clearly and
persuasively.

Use transitions (e.g., words, phrases, clauses) to link the major sections of the text, create
cohesion, and clarify the relationships between claim(s) and reasons, between reasons
and evidence, and between claim(s) and counterclaims.

Establish and maintain a style and tone appropriate to the audience and purpose (e.g.,
formal and objective for academic writing) while attending to the norms and conventions
of the discipline in which they are writing.

Provide a concluding paragraph or section that supports the argument presented.
Presentation of Knowledge and Ideas

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

Present information, findings, and supporting evidence such that listeners can follow the
line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Introduce a topic; organize complex ideas, concepts, and information to make important
connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures,
tables), and multimedia when useful to aiding comprehension.

Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions,
concrete details, quotations, or other information and examples appropriate to the
audience’s knowledge of the topic.

Use precise language and domain-specific vocabulary to manage the complexity of the
topic.

Provide a concluding paragraph or section that supports the information or explanation
presented (e.g., articulating implications or the significance of the topic).

Develop and strengthen writing as needed by planning, revising, editing, rewriting, trying a
new approach, or consulting a style manual (such as MLA or APA Style), focusing on
addressing what is most significant for a specific purpose and audience.

Use technology, including the Internet, to produce, share, and update individual or shared
writing products, taking advantage of technology’s capacity to link to other information
and to display information flexibly and dynamically.

Draw evidence from literary or nonfiction informational texts to support analysis,
reflection, and research.

Initiate and participate effectively in a range of collaborative discussions (one-on-one, in
groups, and teacher-led) with peers on grades 9—-10 topics, texts, and issues, building on
others’ ideas and expressing their own clearly and persuasively.

Come to discussions prepared, having read and researched material under study; explicitly
draw on that preparation by referring to evidence from texts and other research on the
topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.

Present information, findings, and supporting evidence clearly, concisely, and logically.
The content, organization, development, and style are appropriate to task, purpose, and
audience.

Integration of Diversity, Equity and Inclusion; Climate Change; Informational and Media

LiteracyNew Section




see Crosswalks

21st Century Life and Careers

CRITICAL THINKING AND PROBLEM SOLVING:

OUTCOME: Students plan and conduct scientific investigations and write detailed explanations based on their
evidence. Students compare their explanations to those made by scientists and relate them to their own
understandings of the natural and designed worlds.

EXAMPLE: Students research how the physical and chemical properties of different natural and human-
designed materials affect their decomposition under various conditions. They compare their findings to the
material evidence used by scientists to reconstruct the lives of past cultures, as well as create a map of their
classroom as a future archeological site (including written descriptions of artifacts) discovered by scientists.

INFORMATION AND COMMUNICATIONS TECHNOLOGY LITERACY:

OUTCOME: Students can articulate how technology is essential to science for such purposes as sample
collection and treatment, measurement, data collection and storage, computation, and communication of
information.

EXAMPLE: Students participate in an established national or international e-science initiative that uses
distributed ICT networks to collect scientific data. Students gather and analyze local data or deploy local
sensors that contribute to a larger computer-network enabled database. Examples include studies of butterflies,
amphibians, bird migrations, local climate variations, and radioastronomy signal analyses.

PRODUCTIVITY AND ACCOUNTABILITY:

OUTCOME: Students can articulate the importance of accurate data collection and record keeping in science,
and are able to demonstrate good practices for data collection, and identify common sources of error.

EXAMPLE: Student groups in a physical science class design experiments to examine how different sources
of error can impact the results of a lab activity focused on the relationship between force, mass, and
acceleration. Groups document both the experiment design and their results, then give their descriptions to
another group to repeat the experiment based solely on their instructions. Groups compare methods and data
for their different trials and discuss similarities and differences in their results.



Stage I: Desired Results

Transfer/Overview/Rationale

Transfer / Overview / Rationale

Unit Rationale
The purpose of this unit...

is to understand chemical reactions in terms of stoichiometric calculations.

Meaning

Essential Questions

Essential Questions

How does a chemical equation represent chemical reactions, both quantitatively and qualitatively?

Why is it important to have balance in a chemical reaction?

How can chemical quantities be manipulated?

Why is it useful to be able to use one quantity in a chemical reaction to predict another?



Enduring Understanding/Indicators of Understanding

Enduring Understanding/Indicators of Understanding

Students will understand that:

Chemistry is the interaction between the smallest units of matter

Physical properties of substances can be explained in terms of chemical bonds and intermolecular forces.

Balance is the driving force behind chemical reactions occurring.

Compounds can be differentiated by their chemical and physical properties.

Acquisition (Student Learning Objectives)

Knowledge

Knowledge
Students will know...

chemical equation

reactant

product

aqueous solution
coefficients

balanced equation
combination reaction
decomposition reaction
single-replacement reaction
double-replacement reaction
combustion reaction

redox reaction
stoichiometry

mole ratio

limiting reagent

excess reagent

theoretical yield

actual yield

percent yield



Students will know the following:

« how to balance chemical equations

« how to differentiate between different types of equations
« mole ratios for conversions

« how to create ICE charts to perform conversions

Skills

Skills
Student will be skilled at ...

interpret and balance chemical equations

write an equation from a word problem

identify a reaction as synthesis, decomposition, combustion, single replacement or double replacement
perform a precipitation reaction

« perform various reactions and determine type

« manipulate moles and grams

« calculate molar mass

«» use balanced equations to convert between reactants and products
« determine the molecular formula of a compound

« use mole ratios to convert grams to grams

« determine the limiting reactant in conversion problems

« create ICE charts for conversions

« calculate actual yield & percent yield

« perform conversions using limiting reactants

Stage 3: Learning Plan

Resource and Mentor Texts

Resources and Mentor Texts



Wilbraham, A.C., Staley, D.D., Matta, M.S. & Waterman, E.L. Chemistry. Massachusetts: Boston, Pearson Education
Inc. 2008.

Writing and Observing Chemical Reactions Lab

Types of Chemical Reactions Lab

Moles of Chalk Lab

Precipitation Lab

Balancing Equations Race from www.chemfiesta.com

Formative Assessment Strategies

Formative Assessment Strategies

Daily Do Nows & Class review

In-class practice problems and discussion

Pre-lab Review Questions

Teacher questioning

Student questioning

Thumbs up/Thumbs down



Checkpoints

Demo questions

Lab checks

Exit ticket

Door Quizzes

Homework checks

Classwork assignments

Learning Activities/Unit of Study

Learning Activities/Unit of Study

Activities

Cartoon Chemistry
Balancing Challenge
Balancing Act

Stoichiometry Practice

[.C.E. Charts

Final Exam Review (P.P.)
POGIL ~ Types of Reactions

Demos



Types of Reactions
« Lab Final Demo

Labs

Types of Chemical Reactions
Precipitation Lab
Moles of Chalk Lab

Assessments:

« Quiz ~ Balancing
« Converting Quiz
« Final Exam ~ Lab |.C.E. Charts

Conversions HW.doc
Conversions PP mole to mole.doc
Converting Group Work.doc
Converting Quiz 2014.docx

LR Practice Problems.doc

Quiz ~ Balancing2017.doc
Balancing Challenge.doc
CartoonChemistry.doc
ChemBalancer Worksheet.doc
Reactions Packet.doc

Modifications and/or Accommodations

Suggested Modifications (ELL, Sp. Ed, Gifted, At-risk of Failure)

English Language Learners

Native language support: The teacher provides auditory or written content to students in their native
language.

Adjusted Speech: The teacher changes speech patterns to increase student comprehension. This
could include facing the students, paraphrasing, clearly indicating the most important ideas, and
speaking more slowly.

Visuals: The teacher uses graphics, pictures, visuals, and manipulatives. This helps ELL students
better understand and comprehend the subjects at hand.


https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=AACA26AA-2859-4C4F-B369-6C27AE3CC11F&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=D8264C3B-050F-452E-9084-039ADE5C3013&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=8B736D7A-5B1B-465B-8512-EDFCDE6128AE&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=114F007B-521A-4377-99C7-20B34C322257&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=D9018708-0CD9-477E-A76F-CE66065D7F00&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=C42A925D-64A5-420B-9132-45CEC3AB190B&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=17F0E71E-A64B-4C87-A907-1E356F411C1F&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=06F53ECB-EAC3-49DD-B87A-1A67693E398D&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=3324E291-657F-4E0B-A32A-4867B62D77BB&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=A25ED829-1786-41B7-AFE6-29F3FCA3A60B&YearID=2025&

Front-Loading Vocabulary: The teacher front loads vocabulary. This means providing students with
a list of important vocabulary words they will need to know for a book, lesson, etc. prior to the lesson
being taught. Including pictures to go with the vocabulary words is also very beneficial for the
students.

Special Education Students

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.

Oral Reading: The teacher will read work orally to students. Class work such as tests and literature
circles may need to be read aloud to the student.

Timers: The teacher will use timers as an instructional tool. The use of timers is beneficial for
students who have trouble completing tasks. Timers can be helpful so the student is aware of how
much time they have to complete an assignment.

Students with 504 Plans

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.

Gifted & Talented Strategies

Extensions/Enrichments: Teachers will provide gifted and talented students with
extension/enrichment projects. Students will be challenged to further their understanding, to apply



acquired knowledge, and/or to produce something in reference to acquired knowledge.

Modify/Change Activities: Teachers will monitor and modify activities to accommodate those
students who need to be challenged further. Additional reading, problem-solving, writing, or project
work is necessary for those students who are ready to move on at a rate more accelerated than their
peers. In this way, G & T students are provided the same opportunity for support as special needs
students.

Students at Risk of School Failure

Directions or Instructions: Make sure directions and/or instructions are given in limited numbers.
Give directions/instructions verbally and in simple written format. Ask students to repeat the
instructions or directions to ensure understanding occurs. Check back with the student to ensure
he/she hasn't forgotten.

Peer Support: Peers can help build confidence in other students by assisting in peer learning. Many
teachers use the 'ask 3 before me' approach. This is fine, however, a student at risk may have to
have a specific student or two to ask. Set this up for the student so he/she knows who to ask for
clarification before going to you.

Alternate or Modified Assignments: Always ask yourself, "How can | modify this assignment to
ensure the students at risk are able to complete it?" Sometimes you'll simplify the task, reduce the
length of the assignment or allow for a different mode of delivery. For instance, many students may
hand something in, the at-risk student may jot notes and give you the information verbally. Or, it just
may be that you will need to assign an alternate assignment.

Increase One to One Time: When other students are working, always touch base with your students
at risk and find out if they're on track or needing some additional support. A few minutes here and
there will go a long way to intervene as the need presents itself.

Contracts: It helps to have a working contract between you and your students at risk. This helps
prioritize the tasks that need to be done and ensure completion happens. Each day write down what
needs to be completed, as the tasks are done, provide a checkmark or happy face. The goal of
using contracts is to eventually have the student come to you for completion sign-offs.

Hands On: As much as possible, think in concrete terms and provide hands-on tasks. This means a
child doing math may require a calculator or counters. The child may need to tape record
comprehension activities instead of writing them. A child may have to listen to a story being read
instead of reading it him/herself.

Tests/Assessments: Tests can be done orally if need be. Break tests down in smaller increments by
having a portion of the test in the morning, another portion after lunch and the final part the next
day.

Seating: Seat students near a helping peer or with quick access to the teacher. Those with hearing
or sight issues need to be close to the instruction which often means near the front.






