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Chemistry in the Community  

Unit 1:Water and Chemistry Measurements 
Time Allotted: Approximately 8 Weeks  
New Jersey Student Learning Standards (NJSLS) 
HS-PS1-3 Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles 
HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. 
HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of human activities on climate change and other natural systems 
HS-ESS3-6 Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity (i.e., 
climate change). 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- What pollutants are found in water, 
how are they measured, and where 
do they come from?  

- How can we determine if two 
substances (i.e. rocks) have the same 
identity?  

- What is water pollution?   
- How can you clean water if you’re 

stranded on a deserted island? 
- What are the ethical considerations 

and obligations of companies when 
disposing of chemical waste?  

- How do we balance industry and its 
resulting pollution responsibly, and 
who do we hold accountable when 
ethical responsibilities are not 
fulfilled?  
 

- Predict and measure mass and 
volume to determine density of 
water and substances in the 
environment 

- Apply computational thinking 
and dimensional analysis to 
make unit conversion 

- Interpret a water quality report 
and units of ppm and ppb 

- Use sand, gravel, and activated 
charcoal to purify a polluted 
water sample and relate their 
purifying capabilities to their 
particle size 

- Identify common water 
pollutants and their sources 

- Evaluate information about the 
contamination of a Superfund 
site  
 

- Density of Rocks Lab: Students will use 
density measurements of rocks found in 
their environment to determine if they 
are of the same origin 

- Foul Water Inquiry Lab: students will use 
sand, gravel, and activated charcoal to 
purify a polluted water sample 

- Read a Water Quality Report from Suez 
- Water Testing Lab: students will obtain a 

sample of water from the PV Creek and 
analyze it for nitrates, phosphates, 
acidity, turbidity, fecal coliform, and 
dissolved oxygen   

- Superfund Site Project: students will 
research a Superfund site in New Jersey, 
and evaluate the damage and culpability 
of parties involved in the contamination  

              
 
 

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a 
Scientific Claim) by submitting 
Lab Reports for each lab 
conducted 

- Assessment of research and 
presentation skills by building 
the project, including 
supporting documentation. 

- Assessment of skills such as 
Problem Solving, Creating and 
Interpreting Graphs, and/or 
Creating Scientific 
Explanations by taking 
quizzes as well as the  Unit 
Test. 
  
 

Resources/Materials 
 

- Water Testing Lab Kit 
- Foul Water Lab Kit 
- Lab Equipment: balances, graduated cylinders 
- Superfund Site Online Resources 
- Presentation Technology: Google Presentation, Prezi, PowerPoint 

Interdisciplinary Connections RST.11-12.1 Accurately cite strong and thorough evidence from the text to support analysis of science and technical texts, 
attending to precise details for explanations or descriptions.  
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WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) 
or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to 
enhance understanding of findings, reasoning, and evidence and to add interest 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 
WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate 
information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and 
following a standard format for citation 

Career Readiness, Life Literacies, and Key 
Skills  

9.2.12.C.1 Review career goals and determine the steps necessary for attainment. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Model integrity, ethical leadership, and effective management. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on 
input from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Display labeled images of designs and 
parts.  

● Provide word banks 

● Provide adequate scaffolds and 
template for lab report 

● Provide word banks 

● Authenticate lab experiences by having 
students procure materials from 
environment (i.e.actual creek water to 

● Purify water further during 
foul water lab, and maximize 
volume of reclaimed water 
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● Use body movement and gestures to 
further explain concepts to students.  

● Restate directions aloud 
● Assign a native language partner 

● Provide alternative choices (i.e. 
verbal or visual) to demonstrate 
proficiency 

● Partner work  
● Preferential seating  

 

analyze in lab) 
● Student choice- i.e. allow students to 

choose Superfund sites to research 
● Provide peer mentoring to improve 

techniques.  

● Create a more detailed report 
which includes additional 
research outside of project 
requirements.  

 

 
Chemistry in the Community 

Unit 2: Atomic Structure & The Periodic Table 
Time Allotted: Approximately 4 Weeks  
New Jersey Student Learning Standards (NJSLS) 
HS-PS-1-1 Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms. 
HS-PS-1-2 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. 
HS-PS-1-7 Use mathematical representations to support the claim that atoms, and therefore mass,are conserved during a chemical reaction. 
HS-PS-2-6 Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials. 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- Why does the periodic table have 
such a strange shape? 

- How is the periodic table used to 
gather information? 

- Why are some elements reactive, 
while others are inert? 

 

- Relate the arrangement of 
electrons in principle energy levels 
to reactivity of elements  

- Use the properties of elements to 
organize them, as a precursor to 
the full periodic table 

- Model the ratio of the nucleus to 
atomic radius based on the 
Rutherford Model 

 
 

- Rutherford Lab: Students will use 
the concept of probability (using 
marbles as a model) to find that 
atoms are mostly empty space  

- Basketball demo: use a basketball 
as the “nucleus” and model where 
the radius of the atom would be 
located 

- Mendeleev Lab: Students will be 
given 30 cards containing 
properties of “unknown” elements. 
Students will create their own 
periodic tables by classifying 
elements as Mendeleev did, by 
chemical properties  

- Atomic Mass Lab: Students will 
measure actual samples of 
elements and identify the elements 
based on their atomic masses 
(note: each sample contains 1 
mole) as well as physical properties 
 

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a Scientific 
Claim) by submitting Lab Reports 
for each lab conducted 

- Assessment of skills such as 
Problem Solving, Creating and 
Interpreting Graphs, and/or 
Creating Scientific Explanations by 
taking quizzes as well as the  Unit 
Test. 
 
 

Resources/Materials - Rutherford Lab Kit (marbles, meter sticks, tape) 
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- Mendeleev Lab (printout of cards) 
- Atomic Mass Lab (Mole Sample Kit) 

Interdisciplinary Connections RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 
translate information expressed visually or mathematically (e.g., in an equation) into words 
WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing 
on addressing what is most significant for a specific purpose and audience 
MP.2 Reason abstractly and quantitatively. 

Career Readiness, Life Literacies, and 
Key Skills  

9.2.12.C.1 Review career goals and determine the steps necessary for attainment. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.2: Create scaled engineering drawings for a new product or system and make modifications to increase optimization based 
on feedback.  

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

 
● Write instructions for lab activities 

on the board   
● Restate steps  
● Assign a native language partner.  
● When possible, modify 

assignments so the ELL  student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provide a variety of texts and 
resources on curriculum topics at a 
range of reading levels. 

● Provide models of completed 
homework assignments, projects, 
etc.  

 

● Provide extended time for the 
creation of products. 

● Get a written list of instructions 
● Receive large project as smaller 

tasks with individual deadlines 
● Work or take a test in a different 

setting, such as a quiet room with 
few distractions.  

● Preferential seating 
● Use an alarm to help with time 

management 
● Work with a partner 

 
 

● Provide peer mentoring to improve 
techniques.  

● Provide an outline for project tasks. 
● Incorporate student choice  
● Use effort and achievement rubrics 
● Assure students they can be 

successful 
● Promote mastery or challenging 

tasks 
● Allow students many opportunities 

for practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of 

mastery and not one another. 
● Classroom activities should be 

noncompetitive.  

● Provide fewer “clues” during the 
Mendeleev Lab 

● Encourage more sophisticated 
explanations in labs and open 
ended questions  
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Chemistry in the Community 
Unit 3: Chemical Compounds and Reactions 

Time Allotted: 9 Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-PS-1-1 Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms. 
HS-PS-1-2 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 
HS-PS-1-7 Use mathematical representations to support the claim that atoms, and therefore mass,are conserved during a chemical reaction. 
HS-PS-2-6 Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials 
HS-ESS3-2 Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios 
HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering  
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- How are ionic compounds formed? 
- How are the ionic compounds 

named? 
- What chemical compounds are 

found in our household items? 
- Why are some metals more 

expensive than others? 
- What happens to atoms during 

chemical reactions? 
- How can the properties of 

elements be used to design 
products? 

- How are amounts of a particular 
chemical measured in the lab? 

 

- Name compounds and write their 
chemical formulas  

- Predict the results of single 
replacement reactions 

- Use the mole concept to quantify 
chemical measurements 

- Apply the law of conservation of 
mass to perform basic 
stoichiometric calculations 

- Synthesize the strengths and 
drawbacks of different materials to 
design a model coin, taking into 
account feasibility, creativity, and 
safety  
  

 

- Naming Ionic Compounds using Legos 
Activity 

- Compounds in Household Items Lab 
- Mole Sample Lab 
- Physical & Chemical Changes Lab 
- Coin Project: Students will design a coin 

metal alloy that takes into account physical 
and chemical properties of the elements, 
the cost of mining, safety, and aesthetics 

- Law of Conservation of Mass Lab- Modeling 
Reactions with Fruit Loops  

- Activity Series Lab-Students will arrive at the 
construction of the activity series based on 
experimental results with various metals 

- Stoichiometry Lab (Gizmo) 
 

- Assessment of lab skills 
(Experimental Design, 
Data Analysis, and/or 
Arguing a Scientific Claim) 
by submitting Lab Reports 
for each lab conducted 

- Assessment of research, 
design, and presentation 
skills by building the 
project, including 
supporting 
documentation. 

- Assessment of skills such 
as Problem Solving, 
Creating and Interpreting 
Graphs, and/or Creating 
Scientific Explanations by 
taking quizzes as well as 
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the  Unit Test. 
 

 
 

 
 

Resources/Materials - Naming Ionic Compounds using Legos Lab Kit 
- Compounds in Household Items Lab Kit 
- Mole Sample Lab Kit 
- Physical & Chemical Changes Lab Kit 
- Modeling Reactions- items like Fruit Loops or buttons, etc.  
- Activity Series Lab Kit 
- Explore Learning (subscription) Gizmos- Balancing Reactions, Stoichiometry 

Interdisciplinary Connections RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 
translate information expressed visually or mathematically (e.g., in an equation) into words. 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or 
technical processes 
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or 
solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation.  
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of 
constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.  

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Consider the environmental, social, and economic impacts of decisions. 
● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
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8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● When possible, modify 
assignments so the ELL student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provide models of completed 
homework assignments, projects, 
etc.  

● Assign a native language partner.  
● Use sentence/paragraph frames to 

assist with writing peer review.  
● Provide extended time for written 

responses and reports. 

● Use scaffolds 
● Provide extended time for written 

responses and reports. 
● Use a graphic organizer to 

categorize concepts. 
● Get a written list of instructions 
● Receive large project as smaller 

tasks with individual deadlines 
● Work or take a test in a different 

setting, such as a quiet room with 
few distractions 

● Preferential seating 
● Use an alarm to help with time 

management 
● Work with a partner 

 

● Use a graphic organizer to categorize 
concepts.  

● Provide an outline for research and design 
tasks. 

● Provide extended time for written 
responses and reports.  

● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be successful 
● Promote mastery or challenging tasks 
● Allow students many opportunities for 

practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of mastery 

and not one another. Classroom activities 
should be noncompetitive 

● Name compounds 
involving transition metals  

● Name covalent 
compounds 

● Provide fewer scaffolds  

 
 

Chemistry in the Community 
Unit 4: Chemical Solutions 

Time Allotted: 4 Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles. 
HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- What makes the taste of beverages 
different?  

- What makes the strength of acids 
different?  

- How much sugar and caffeine are 
found in common beverages? 

- How can the rate of dissolving a 
solute be changed?  

- Calculate concentration in 
terms of mg/mL or g/L 

- Distinguish between 
concentration (g/mL)  of a 
solute and total solute 
concentration (g) 

- Evaluate the healthiness of 
beverages based on their 

- Design a Beverage Activity- Students will 
design the caffeine concentration and sugar 
concentration and use ratios to determine 
total amounts in a fictitious beverage of 
their own creation 

- Create a Beverage Lab- Students will create 
three different solutions (lemonade, iced 
tea etc) of varying concentrations  

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a 
Scientific Claim) by submitting Lab 
Reports for each lab conducted 

- Assessment of research, problem 
solving, and/or presentation skills 
by completing the project, 
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sugar and caffeine content 
and concentration 

- Design and carry out a 
procedure and analyze the 
results   

 

- Rate of Dissolution Lab- students will write 
their own procedures to determine the 
factors (agitation, solvent concentration, 
temperature, surface area) that increase 
the rate at which a solute dissolves  
 

 

including supporting 
documentation. 

- Assessment of skills such as 
Problem Solving, Creating and 
Interpreting Graphs, and/or 
Creating Scientific Explanations by 
taking quizzes as well as the  Unit 
Test. 
 

 
Resources/Materials - Create a Beverage Lab Materials (mix)  

- Sugar, Balances, Hot Plates, Beakers, Thermometers, Stirring Rods  
Interdisciplinary Connections RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the 

author makes and to any gaps or inconsistencies in the account 
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or 
solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; 
assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format 
for citation 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
 

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Model integrity, ethical leadership, and effective management. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
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and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● Provide a word bank  
● Provide extended time for written 

responses and reports.  
● Provide models of completed 

homework assignments, projects, 
etc.  

● Assign a native language partner.  
● Use sentence/paragraph frames to 

assist with writing reports.  

● Use scaffolds, such as 
prompting to assist with the 
design process and with the 
writing process.  

● Provide extended time for 
written responses and 
reports. 

● Use a graphic organizer to 
categorize concepts.  

● Get a written list of 
instructions 

● Receive large project as 
smaller tasks with individual 
deadlines 

● Work or take a test in a 
different setting, such as a 
quiet room with few 
distractions 

● Sit where they learn best 
(for example, near the 
teacher) 

● Use an alarm to help with 
time management 

● Work with a partner 
 

● Use a graphic organizer to categorize 
concepts.  

● Provide an outline for research and design 
tasks. 

● Provide extended time for written 
responses and reports. 

● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be successful 
● Promote mastery or challenging tasks 
● Allow students many opportunities for 

practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of mastery 

and not one another. Classroom activities 
should be noncompetitive  

● Take on additional variables or 
more trials to investigate in rate of 
dissolution lab to create a more 
robust procedure  
 

 
Chemistry in the Community  

Unit 5: Gases, Earth’s Atmosphere & Weather and Radiation 
Time Allotted: 6 Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate. 
HS-PS4-5 Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and 
capture information and energy. 
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HS-PS4-1 Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and speed of waves traveling in various media. 
HS-PS4-2 Evaluate questions about the advantages of using a digital transmission and storage of information 
HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be described either by a wave model or a particle model, and that for 
some situations one model is more useful than the other 
HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of electromagnetic radiation have when absorbed by matter 
HS-PS4-5 Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and 
capture information and energy 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- What is the nature of air? Does it 
have mass? What happens when 
air is removed?  

- Can footballs actually lose pressure 
with lower temperatures? If so, by 
what amount? 

- How can engineers successfully 
prepare an effective and safe 
airbag? 

- What is Earth’s atmosphere 
composed of?  

- How do devices transmit 
information using radiation?  

 
 

 
 

 
 

- Apply computational thinking to by 
using the gas laws and performing 
unit conversions 

- Model the gas laws using graphs 
and interpolation 

- Design a model airbag using the 
ideal gas law 

- Describe the structure of Earth’s 
atmosphere 

- Describe the regions of the 
electromagnetic spectrum using 
frequency and wavelength 

- Bell Jar Lab- Students will evacuate a bell 
jar using a pump system to show that 
mass has air, and that molecular motion 
creates pressure 

- Gas Law Stations Lab- students will 
investigate how pressure, volume, and 
temperature interact in everyday 
phenomena, such as air expanding in 
warm temperatures  

- Is Tom Brady a Cheater?-Students will 
apply the relevant gas laws to determine 
how much a temperature drop can affect 
pressure 

- Graphing the Gas Laws Lab-Students will 
collect data to produce graphs as models 
of the gas laws 

- Online Gas Law Simulator Activity 
- Uses of Electromagnetic Radiation in 

Technology Project-Students will 
investigate a form of technology that 
uses electromagnetic radiation to send 
and receive data 

- Project: Design a model of an airbag 

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a 
Scientific Claim) by 
submitting Lab Reports for 
each lab conducted 

- Assessment of research, 
problem solving, and/or 
presentation skills by 
completing the project, 
including supporting 
documentation. 

- Assessment of skills such as 
Problem Solving, Creating 
and Interpreting Graphs, 
and/or Creating Scientific 
Explanations by taking 
quizzes as well as the  Unit 
Test. 
 

Resources/Materials - Bell Jar Lab Kit (Bell Jar Lab) 
- Balances 
- Gas Law Station Lab Kit 
- Pasco Pressure Sensor (Graphing the Gas Laws Lab) 
- https://www.grc.nasa.gov/WWW/K-12/airplane/Animation/frglab.html 
- Microsoft Excel (to produce graphs) 
- https://scied.ucar.edu/atmosphere-layers 
- Ramps, Low Friction Car, Eggs, Vinegar, Baking Soda for Airbag Lab 

Interdisciplinary Connections RST.9-10.8 Determine if the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific 
or technical problem 
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RST.11-12.1 Write arguments focused on discipline-specific content 
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, 
video, multimedia) in order to address a question or solve a problem 
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible 
and corroborating or challenging conclusions with other sources of information 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or 
technical processes 
WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; 
assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format 
for citation 
MP.2 Reason abstractly and quantitatively 
MP.4 Model with mathematics 
HSA-SSE.A.1 Interpret expressions that represent a quantity in terms of its context 
HSA-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by 
the expression.  
HSA.CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations.  
HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can 
be solved through engineering.  
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of 
constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.  

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Consider the environmental, social, and economic impacts of decisions. 
● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Model integrity, ethical leadership, and effective management. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
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maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 
8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.  
8.2.12.NT.2: Redesign an existing product to improve form or function 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● When possible, modify 
assignments so the ELL student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provie word banks 
● Provide models of completed 

homework assignments, projects, 
etc.  

● Assign a native language partner.  
● Provide extended time for written 

responses and reports. 

● Provide additional time for project 
development.  

● Preferential Seating  
● Work with a peer  
● Provide word banks 
● Utilize graphics to support learning. 
● Supplemental material posted on 

Canvas 
● Provide written list of instructions 
● Break down large project as smaller 

tasks with individual deadlines 
● Use an alarm to help with time 

management 
 

 
 

 

● Use a graphic organizer to categorize 
concepts.  

● Provide an outline for research and 
design tasks. 

● Provide extended time for written 
responses and reports.  

● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be successful 
● Promote mastery or challenging tasks 
● Allow students many opportunities for 

practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of 

mastery and not one another. Classroom 
activities should be noncompetitive 

● Provide fewer scaffolds in 
labs and in Tom Brady 
DeflateGate Activity 

● Perform more design 
iterations in the airbag lab 
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Chemistry in the Community  
Unit 6: Petroleum and Climate Change Chemistry 

Time Allotted: 4 Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate. 
HS-ESS3-1 Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural hazards, and climate change have influenced human 
activity 
HS-ESS3-2 Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios 
HS-ESS3-3 Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human populations, and biodiversity 
HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or regional climate change and 
associated future impacts to Earth systems. 
HS-ESSS-6 Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity.  
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- Why is crude oil so valuable? 
- How do human activities impact 

Earth’s systems? 
- What are the consequences of 

climate change? 
 

 
 

 
 

 
 

- Represent molecules using  Lewis 
Dot Structures 

- Predict properties of molecules 
based on their polarity/nonpolarity 

- Describe the burning of 
components of crude oil and its 
effects on climate change 

- Describe the major indicators of 
climate change 

- Evaluate evidence about the 
Earth’s changing climate  

- Describe the ramifications of 
climate change 

- Carry out an investigation to 
demonstrate the destructiveness of 
rain acidifications 

- Molecular Models Lab 
- M&M Pigment Dissolving Lab 
- “Making Scents” Activity 
- Alkane Isomers Lab 
- Acid Rain Lab- students will 

investigate the effects of rain 
acidification (resulting from human 
activity) on various materials  

- Climate Change 
Presentation/Debate: Students will 
perform research about climate 
change. They will evaluate 
information and use it to defend a 
position and engage in debate with 
their classmates. Students must 
use high quality sources (ie 
subscription databases) and cite all 
sources meticulously. Students 
must readily provide sources for all 
claims made in debate. 

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a Scientific 
Claim) by submitting Lab Reports 
for each lab conducted 

- Assessment of research, 
argumentation, and/or 
presentation skills by completing 
the project, including supporting 
documentation. 

- Assessment of skills such as 
Problem Solving, Creating and 
Interpreting Graphs, and/or 
Creating Scientific Explanations by 
taking quizzes as well as the  Unit 
Test.  
 

Resources/Materials - Molecular Models Kit 
- M&M Lab Kit 
- Acid Rain Lab Kit  
- Online Subscription-based Databases for Research  
- Climate Change NASA Resources: 

- http://www.youtube.com/watch?v=fv11W5OODeM) 
- http://www.youtube.com/watch?v=VEuEqgdJXHg 
- http://climate.nasa.gov/evidence 
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- http://climate.nasa.gov/causes 
Interdisciplinary Connections RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the 

author makes and to any gaps or inconsistencies in the account.  
RST.11-12.2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented 
in a text by paraphrasing them in simpler but still accurate terms. 
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, 
video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible 
and corroborating or challenging conclusions with other sources of information. 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or 
technical processes. 
MP.2 Reason abstractly and quantitatively.  
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.  
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.  
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.  

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a service learning 
activity that addresses a local or global issue  
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
9.4.12.IML.6: Use various types of media to produce and store information on climate change for different purposes and audiences 
with sensitivity to cultural, gender, and age diversity 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as climate change  
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects and determine why 
some solutions (e.g., political. economic, cultural) may work better than others 
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Consider the environmental, social, and economic impacts of decisions. 
● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Model integrity, ethical leadership, and effective management. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
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8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 
8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.  

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● When possible, modify 
assignments so the ELL student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provie word banks 
● Provide models of completed 

homework assignments, projects, 
etc.  

● Assign a native language partner  
● Provide extended time for written 

responses and reports 
● Provide the option of doing a 

presentation instead of a debate 
for the performance assessment 

● Provide additional time 
● Preferential Seating  
● Work with a peer  
● Provide word banks 
● Utilize graphics to support learning. 
● Supplemental material posted on 

Canvas 
● Provide written list of instructions 
● Break down large project as smaller 

tasks with individual deadlines 
● Use an alarm to help with time 

management 
 

 
 

 

● Use a graphic organizer to 
categorize concepts.  

● Provide an outline for research and 
design tasks. 

● Provide extended time for written 
responses and reports.  

● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be 

successful 
● Promote mastery or challenging 

tasks 
● Allow students many opportunities 

for practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of 

mastery and not one another. 
Classroom activities should be 
noncompetitive 

● Include more variables and/or trials 
in the acid rain lab 

● Provide a more nuanced debate 
prompt for the debate 
performance assessment  

● Provide less scaffolding in alkane 
isomer lab or have students create 
more isomers  
 
 

 
 

Chemistry in the Community  
Unit 7: Nuclear Chemistry 

Time Allotted: 2 Weeks 
New Jersey Student Learning Standards (NJSLS) 
HS-PS-1-8: Nuclear processes, including fusion, fission, and radioactive decays of unstable nuclei, involve release or absorption of energy. The total number of neutrons plus 
protons does not change in any nuclear process. In nuclear processes, atoms are not conserved, but the total number of protons plus neutrons is conserved. 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  
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- Are we exposed to radiation in our 
daily lives? If so, how? 

- How does a nuclear power work?  
- What are the pros and cons of 

using nuclear power? 
- What nuclear incidents have 

occurred? Do the benefits of 
nuclear power outweigh the 
dangers?  

 
 

 
 

 
 

- Write nuclear equations 
- Perform Half Life Calculations  
- Evaluate pros and cons of nuclear 

power 
 

- Half Life Lab: students will model the 
nuclear decay of a radioactive isotope 
using pennies and quantify the decay 

- “Eyes of Nye” Video 
- Radiation Exposure Survey 
- Nuclear Decay ExploreLearning Gizmo 
- Performance Assessment: Nuclear 

Disaster- Students will deliver a 
presentation that describes a nuclear 
meltdown  

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a 
Scientific Claim) by 
submitting Lab Reports for 
each lab conducted 

- Assessment of research, 
problem solving, and/or 
presentation skills by 
completing the project, 
including supporting 
documentation. 

- Assessment of skills such as 
Problem Solving, Creating 
and Interpreting Graphs, 
and/or Creating Scientific 
Explanations by taking 
quizzes as well as the  Unit 
Test. 
 

Resources/Materials - Half Life Lab Kit 
- Explore Learning Gizmo - Nuclear Decay 
- https://www.youtube.com/watch?v=aDdPk0-SDmI 
- https://www.epa.gov/radiation/calculate-your-radiation-dose 

Interdisciplinary Connections RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 
translate information expressed visually or mathematically (e.g., in an equation) into words 
WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing 
on addressing what is most significant for a specific purpose and audience. 
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or 
solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 
SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to 
enhance understanding of findings, reasoning, and evidence and to add interest. 
MP.2 Reason abstractly and quantitatively 
MP.4 Model with mathematics 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.  
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
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9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as climate change  
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Consider the environmental, social, and economic impacts of decisions. 
● Demonstrate creativity and innovation. 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Model integrity, ethical leadership, and effective management. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 
8.2.12.NT.1: Explain how different groups can contribute to the overall design of a product.  

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● When possible, modify 
assignments so the ELL student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provie word banks 
● Provide models of completed 

homework assignments, projects, 
etc.  

● Assign a native language partner  
● Provide extended time for written 

responses and reports 
● Provide the option of doing a 

presentation instead of a debate 
for the performance assessment 

● Provide additional time 
● Preferential Seating  
● Work with a peer  
● Provide word banks 
● Utilize graphics to support learning. 
● Supplemental material posted on 

Canvas 
● Provide written list of instructions 
● Break down large project as smaller 

tasks with individual deadlines 
● Use an alarm to help with time 

management 
 

 
 

● Use a graphic organizer to categorize 
concepts.  

● Provide an outline for research and 
design tasks. 

● Provide extended time for written 
responses and reports.  

● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be successful 
● Promote mastery or challenging tasks 
● Allow students many opportunities for 

practice and learning 
● Use scaffolding for complex tasks  

● Include more variables 
and/or trials in the acid rain 
lab 

● Provide a more nuanced 
debate prompt for the 
debate performance 
assessment  

● Provide less scaffolding in 
alkane isomer lab or have 
students create more 
isomers  
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 ● Evaluate students on the basis of 
mastery and not one another. Classroom 
activities should be noncompetitive 

 
 
 
 
 

Chemistry in the Community  
Unit 8: Food and Medicine 

Time Allotted: 4 Weeks 
New Jersey Student Learning Standards (NJSLS) 
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. 
HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy 
flows in and out of the system are known.  
HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy. 
HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two components of different temperature are combined within a closed 
system results in a more uniform energy distribution among the components in the system (second law of thermodynamics). 
HS-PS1-5. 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. 
HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions that would produce increased amounts of products at equilibrium. 
 
 

Essential Questions Student Learning Objectives Suggested Tasks/Activities Evidence of Learning (Assessment)  

- How can we determine the number 
of calories in a Dorito? 

- How can we make medicines work 
more quickly?   

- What household items are acids 
and bases, and what are their pH 
levels?  

- How does the fat, carbohydrate, 
and protein content of food impact 
its calorie content?  

 

- Apply computational thinking to 
relate H+ concentration to acids 
and bases on the pH Scale 

- Predict and determine the quantity 
of energy that a sample contains 
using calorimetry 

- Compare results of calorimetry 
calculations to food calories 
calculations using the “4-4-9” rule 

- Apply concepts of caloric content 
to real life decision making  
 

- Calories in a Snack Activity 
- Dorito Burning Lab 
- pH of Household Substances Lab 
- BMR Calculation Activity 
- Eat This Not That Project 
- Performance Assessment: Rate of 

Reaction Alka Seltzer Lab 

- Assessment of lab skills 
(Experimental Design, Data 
Analysis, and/or Arguing a 
Scientific Claim) by 
submitting Lab Reports for 
each lab conducted 

- Assessment of skills such as 
Problem Solving, Creating 
and Interpreting Graphs, 
and/or Creating Scientific 
Explanations by taking 
quizzes as well as the  Unit 
Test. 

Resources/Materials - Dorito Burning Lab Kit 
- Scales, Thermometers, Hot Plates, Alka Seltzer 
- Explore Learning pH Indicator Acids & Bases Gizmo  
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Interdisciplinary Connections RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and 
translate information expressed visually or mathematically (e.g., in an equation) into words 
RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the 
author makes and to any gaps or inconsistencies in the account 
WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; 
assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format 
for citation.  
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics.  
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.  
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),  
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

Career Readiness, Life Literacies, and 
Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions 
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as climate change  
 
Career Readiness, Life Literacies, and Key Skills Practices 

● Act as a responsible and contributing community member and employee 
● Utilize critical thinking to make sense of problems and persevere in solving them. 
● Use technology to enhance productivity, increase collaboration, and communicate effectively. 
● Work productively in teams while using cultural/global competence.   

Computer Science and Design Thinking 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of 
real-world phenomena.  
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications based on input 
from potential consumers.  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, 
constraints, trade-offs, and aesthetic and ethical considerations and share this information with an appropriate audience. 
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, 
and constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, 
maintenance and repair, ergonomics). 
8.2.12.EC.3: Synthesize data, analyze trends, and draw conclusions regarding the effect of a technology on the individual, culture, 
society, and environment and share this information with the appropriate audience.  
8.2.12.ETW.4: Research historical tensions between environmental and economic considerations as driven by human needs and 
wants in the development of a technological product and present the competing viewpoints 

Modifications 
English Language Learners Special Education At-Risk Gifted and Talented 

● When possible, modify ● Provide additional time ● Use a graphic organizer to categorize ● Expand pH discussion to POH 
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assignments so the ELL student 
writes less, has simpler questions 
to answer, fewer spelling words, 
etc.  

● Provie word banks 
● Provide models of completed 

homework assignments, projects, 
etc.  

● Assign a native language partner  
● Provide extended time for written 

responses and reports 
● Provide the option of doing a 

presentation instead of a debate 
for the performance assessment 

● Allow for reduced number of trials 
in labs  

● Preferential Seating  
● Work with a peer  
● Provide word banks 
● Utilize graphics to support learning. 
● Supplemental material posted on 

Canvas 
● Provide written list of instructions 
● Break down large project as smaller 

tasks with individual deadlines 
● Use an alarm to help with time 

management 
 

 
 

 

concepts.  
● Provide an outline for research and 

design tasks. 
● Provide extended time for written 

responses and reports.  
● Incorporate student choice  
● Provide peer mentoring to improve 

techniques 
● Use effort and achievement rubrics 
● Assure students they can be successful 
● Promote mastery or challenging tasks 
● Allow students many opportunities for 

practice and learning 
● Use scaffolding for complex tasks  
● Evaluate students on the basis of 

mastery and not one another. Classroom 
activities should be noncompetitive 

discussion and calculations  
● Encourage more creativity 

and ingenuity in “Eat This Not 
THat”  

● Perform more trials of Dorito 
Burning lab and/or provide 
less scaffolding  
 
 

 
 


