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Standards Alignment

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 to clarify and refine a model, an explanation, or an engineering problem.
 
 
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.
 
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.
 
Apply ratios, rates, percentages, and unit conversions in the context of complicated measurement problems involving 
quantities with derived or compound units (such as mg/mL, kg/m3, acre-feet, etc.).
 
 
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.
 
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.
 
 
Practice 7. Engaging in argument from evidence
Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate 
and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 
natural and designed world(s). Arguments may also come from current scientific or historical episodes in 
science.
 
Evaluate the claims, evidence, and/or reasoning behind currently accepted explanations or solutions to determine the 
merits of arguments.
 
 
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.
 
 
Connections to the Nature of Science: Most Closely Associated with Practices
Scientific Investigations Use a Variety of Methods
 
Science investigations use diverse methods and do not always use the same set of procedures to obtain data.
 
Scientific inquiry is characterized by a common set of values that include: logical thinking, precision, open-mindedness, 
objectivity, skepticism, replicability of results, and honest and ethical reporting of findings.
 
 
Scientific Knowledge is Based on Empirical Evidence
 
Science knowledge is based on empirical evidence.
 
Science disciplines share common rules of evidence used to evaluate explanations about natural systems.
 
Science includes the process of coordinating patterns of evidence with current theory.
 
Science arguments are strengthened by multiple lines of evidence supporting a single explanation.
 

SCI.HS-PS1 Matter and Its Interactions 

SCI.HS-PS1-4 Develop a model to illustrate that the release or absorption of energy from a chemical 
reaction system depends upon the changes in total bond energy. 

Integration of Career Readiness, Life Literacies and Key Skills

CRP.K-12.CRP1 Act as a responsible and contributing citizen and employee. 

CRP.K-12.CRP2 Apply appropriate academic and technical skills. 

CRP.K-12.CRP3 Attend to personal health and financial well-being. 

CRP.K-12.CRP4 Communicate clearly and effectively and with reason. 

CRP.K-12.CRP5 Consider the environmental, social and economic impacts of decisions. 

CRP.K-12.CRP6 Demonstrate creativity and innovation. 

CRP.K-12.CRP7 Employ valid and reliable research strategies. 

CRP.K-12.CRP8 Utilize critical thinking to make sense of problems and persevere in solving them. 

CRP.K-12.CRP9 Model integrity, ethical leadership and effective management. 

CRP.K-12.CRP10 Plan education and career paths aligned to personal goals. 

CRP.K-12.CRP11 Use technology to enhance productivity. 

CRP.K-12.CRP12 Work productively in teams while using cultural global competence. 

Technology / Integration of Computer Science and Design Thinking

TECH.8.1.12 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. 



TECH.8.1.12.A Technology Operations and Concepts: Students demonstrate a sound understanding of 
technology concepts, systems and operations. 

TECH.8.1.12.A.3 Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

TECH.8.1.12.D Digital Citizenship: Students understand human, cultural, and societal issues related to 
technology and practice legal and ethical behavior. 

TECH.8.1.12.D.1 Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

TECH.8.1.12.D.2 Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

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

LA.K-12.NJSLSA.R Reading 

Key Ideas and Details 

LA.RL.11-12.1 Cite strong and thorough textual evidence and make relevant connections to support 
analysis of what the text says explicitly as well as inferences drawn from the text, including 
determining where the text leaves matters uncertain. 

LA.K-12.NJSLSA.R1 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. 

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.R7 Integrate and evaluate content presented in diverse media and formats, including visually 
and quantitatively, as well as in words. 

LA.RL.11-12.8 (Not applicable to literature) 

LA.K-12.NJSLSA.R8 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. 

LA.RI.11-12 Reading Informational Text 

LA.RI.11-12.1 Accurately cite strong and thorough textual evidence, (e.g., via discussion, written 
response, etc.), to support analysis of what the text says explicitly as well as inferentially, 
including determining where the text leaves matters uncertain. 

LA.K-12.NJSLSA.W Writing 

Text Types and Purposes 

LA.RI.11-12.2 Determine two or more central ideas of a text, and analyze their development and how 
they interact to provide a complex analysis; provide an objective summary of the text. 

LA.K-12.NJSLSA.W1 Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient evidence. 

LA.RI.11-12.3 Analyze a complex set of ideas or sequence of events and explain how specific individuals, 
ideas, or events interact and develop over the course of the text. 

LA.K-12.NJSLSA.W2 Write informative/explanatory texts to examine and convey complex ideas and 
information clearly and accurately through the effective selection, organization, and 
analysis of content. 



LA.K-12.NJSLSA.W3 Write narratives to develop real or imagined experiences or events using effective 
technique, well-chosen details, and well-structured event sequences. 

LA.RI.11-12.7 Integrate and evaluate multiple sources of information presented in different media or 
formats (e.g., visually, quantitatively) as well as in words in order to address a question or 
solve a problem. 

LA.W.11-12.1 Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient evidence. 

LA.W.11-12.1.A Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), 
distinguish the claim(s) from alternate or opposing claims, and create an organization that 
logically sequences claim(s), counterclaims, reasons, and evidence. 

LA.K-12.NJSLSA.SL Speaking and Listening 

Comprehension and Collaboration 

LA.W.11-12.1.B Develop claim(s) and counterclaims avoiding common logical fallacies and using sound 
reasoning and thoroughly, supplying the most relevant evidence for each while pointing 
out the strengths and limitations of both in a manner that anticipates the audience’s 
knowledge level, concerns, values, and possible biases. 

LA.K-12.NJSLSA.SL1 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. 

LA.W.11-12.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and 
analysis of content. 

LA.K-12.NJSLSA.SL4 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. 

LA.W.11-12.2.B Develop the topic thoroughly by selecting the most significant and relevant facts, 
extended definitions, concrete details, quotations, or other information and examples 
appropriate to the audience’s knowledge of the topic. 

LA.W.11-12.3.E Provide a conclusion that follows from and reflects on what is experienced, observed, or 
resolved over the course of the narrative. 

LA.SL.11-12.1 Initiate and participate effectively in a range of collaborative discussions (one-on-one, in 
groups, and teacher-led) with peers on grades 11–12 topics, texts, and issues, building on 
others’ ideas and expressing their own clearly and persuasively. 

LA.SL.11-12.1.A 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. 

LA.SL.11-12.1.B Collaborate with peers to promote civil, democratic discussions and decision-making, set 
clear goals and assessments (e.g., student developed rubrics), and establish individual 
roles as needed. 

LA.SL.11-12.1.C Propel conversations by posing and responding to questions that probe reasoning and 
evidence; ensure a hearing for a full range of positions on a topic or issue; clarify, verify, or 
challenge ideas and conclusions; and promote divergent and creative perspectives. 

Presentation of Knowledge and Ideas 

LA.SL.11-12.4 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

Stage I: Desired Results

Transfer/Overview/Rationale
Transfer / Overview / Rationale

Unit Rationale
The purpose of this unit…
 
To understand the chemistry of the world around them, students must understand what atoms and elements are and 
how they can interact to change properties.

 

Meaning

Essential Questions
Essential Questions

 

• What makes up matter?
• How do you read the periodic table?
• What is the difference between an element, a mixture, and a compound?
• How can atoms of the same element be different?
• When do chemical vs physical changes occur in life?

 

 



Enduring Understanding/Indicators of Understanding
Enduring Understanding/Indicators of Understanding

Students will understand that:

 

• Matter is made of atoms
• Each element has a unique make up of its atoms
• Physical changes do not change the chemical bonds of substances
• Atoms combine to form compounds in chemical changes
• Atoms are made of protons, neutrons, and electrons

 

Acquisition (Student Learning Objectives)

Knowledge
Knowledge 
Students will know…
 

• Elements
• Compounds
• Atoms
• Electrons
• Protons
• Neutrons
• Nucleus
• Electron cloud
• Chemical formula
• Periodic table
• Atomic model
• Isotope
• Mass number
• Average atomic mass
• Atomic number
• Ion
• Charge
• Energy levels
• Chemical change
• Physical change
• Homogeneous mixture
• Heterogeneous mixture
• Qualitative 
• Quantitative
• Measurement



• Volume
• Lab equipment
• Chromatography
• Temperature
• Atomic interactions
• Triple point
• Energy phase change diagrams
• Melting
• Freezing
• Vaporization
• Condensation
• Sublimation
• Solid
• Liquid
• Gas
• Endothermic
• Exothermic
• Energy
• Chemical bonds

 

Skills
Skills
Student will be skilled at …
 

• Evaluate the structure of an atom
• Compare and contrast subatomic particles
• Describe elements and compounds based on qualitative and quantitative properties
• Determine a substances identity based on testable parameters 
• Evaluate how charge relates to subatomic particle composition of an atom
• Evaluate how mass relates to subatomic particle composition of an atom
• Explain how average atomic mass is determined by the percent abundance of each isotope
• Identify a change as chemical or physical based on characteristics observed
• Differentiate between compounds and mixtures at the atomic level
• Transform mixtures back to pure substances through physical changes
• Justify how atoms behave at various temperatures based on kinetic theory
• Interpret energy diagrams to establish which state of matter a substance is
• Describe states of matter at the atomic level
• Interpret temperature changes during exothermic or endothermic reactions

 

 

Stage 3: Learning Plan



Resource and Mentor Texts
Resources and Mentor Texts

 

• Dominiak YouTube Channel for videos with notes: 
https://www.youtube.com/channel/UC31uEMjXuiA8uPp-esCz6Jw?view_as=subscriber

• BrainPOP for educational videos, quizzes, activites: www.brainpop.com
• University of Colorado interactive labs: build an atom
• A Demo a Day (text)
• Argument Driven Inquiry- Chemistry (text)
• Active Chemistry (text)

 

Formative Assessment Strategies
Formative Assessment Strategies

 

• Hand Signals - students use hand signals to indicate their understanding
• One-Minute Essay
• Misconception Check - students are presented with a common misconception about a concept and then 

asked to agree or disagree and explain why.
• Student Conference - one on one conversation with students to check for understanding
• Observation - observe students as they work to check for learning
• Exit Card - written student responses to questions posed at the end of a class or learning activity.
• Topic Assessments - brief quizzes on one or two topics
• Choral Response - students respond verbally at the same time in response to a question
• Debriefing - students reflect on their work immediately following an activity
• White Board Game - groups present “solutions” to practice problems that include an intentional 

mistake. Other groups must identify the mistake.
• Exploratory online modules- demonstrate topics and allow students to manipulate lab circumstances to 

develop their own interpretation of how matter appears at the atomic level
• Demonstrations- showing science with question and answer time for students

 

 

Learning Activities/Unit of Study
Learning Activities/Unit of Study

https://www.youtube.com/channel/UC31uEMjXuiA8uPp-esCz6Jw?view_as=subscriber


 

• Demonstrations to visualize concepts before teaching with question and answer time for students
o Sodium and water
o Corn starch and water
o Dry ice

• Lecture with notes packet
o What is matter?
o Structure of the atom and the periodic table
o Atomic number and mass number
o Average atomic mass
o Calculating subatomic particles
o Pure substances vs mixtures
o Physical vs chemical changes
o Phase changes
o Endothermic vs exothermic 

• Labs per topic to include
o Safety insrucions
o Hands on activity
o Analysis questions

• Assessments
o Lab reports
o Quizzes
o Benchmark project

 

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. 

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 I 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.

 


