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STATEMENT OF PURPOSE 
The purpose of this course . . . 
 
 
The ESL 2 Curriculum is designed as a full year science course offered to students with more advanced ability to read or write in the English 
language than students in ESL 1 Science.  It is open to students of all grade levels and is intended as a general science course focusing on 
developing skill with laboratory equipment and advanced laboratory procedures in a sheltered environment at the high school level. The program 
will introduce the student to the basic concepts of science including lab safety and skills in Biology, Earth Science, Chemistry and Physics while 
focusing on improving their writing skills in science.   This course will emphasize skills used in other ESL programs to strengthen each student’s 
vocabulary skills in both written and verbal form. 
      
The curriculum is designed to incorporate strategies that facilitate the learning process for both visual and kinesthetic learners. Students will 
participate in authentic experiences that strengthen their ability to reason, write and problem solve in the areas related to science and 
technological literacy. 
      
The ESL Science course will serve as a transition to help students develop the proficiencies they need to succeed in other science courses they will 
take at the high school level.  
 
Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 12 are 
administered in the form of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at the end of quarter 
courses and semester courses.  
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THE LIVING CURRICULUM 

Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as 
the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as implemented in the 
classroom and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 
 
 
 

AFFIRMATIVE ACTION 

During the development of this course of study, particular attention was paid to material, which might discriminate on the basis of sex, race, 
religion, national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the 
content, the texts and the instruction inherent in this course. 
 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education 
Plans (IEPs) must adhere to the recommended modifications outlined in each individual plan.  
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GENERAL GOALS 

The students will: 
 

1. develop a strong proficiency in using the English language especially in terms of science vocabulary and laboratory skills.  
 
 

2. be able to develop a deeper understanding of the major topics of science including Biology, Earth Science, Chemistry and Physics.   
 
 

3. examine the impact that science has on their daily lives as well as on the world them. 
 
 

4. learn to communicate scientific information and understanding in the English language, both in written and verbal form. 
 
 

5. prepare themselves for transition into non-ESL science classes and develop the skill sets needed to be successful in the course. 
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GRADING PROCEDURES 
 
 
Student grades are based on the following: 

 
Marking Period Grades 

 

Long and Short Term Assessments which may include: 90% 

• Tests, quizzes, and/or worksheets 
• Authentic assessments 
• Technology applications 
• Projects, reports, presentations 
• Laboratory investigations 
• Data Analysis 
• Analysis of assigned readings 

 

Daily Assessments which may include: 10% 

• Active engagement in class activities 
• Demonstration of knowledge and understanding of course material 
• Skills and safety practices during lab investigations 
• Do Now/Exit Questions 
• Homework 
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES  

 
Course: SCN212 Title:  ESL Science II 
 
In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student Learning 
Standards, the following are proficiencies required for the successful completion of the above named course. 
 
The student will: 
 

1. Plan and conduct an investigation to gather and analyze evidence  
2. Apply scientific principles to understand the structure and function of tools used in a science laboratory. 
3. Demonstrate and analyze the use of scale, proportion, and quantity when applied to scientific concepts. 
4. Use mathematical representations to support and communicate scientific information. 
5. Identify and evaluate the use of safety equipment in a science laboratory. 
6. Develop a model to illustrate the structure and function of the cell identifying its parts. 
7. Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. 
8. Develop a model to illustrate the essential functions of life through the systems of the human body and the necessity of cellular respiration. 
9. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex organisms. 
10. Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins and amino acids and the role 

of chromosomes in heredity. 
11. Communicate scientific information that biological evolution is suggested by multiple lines of empirical evidence and construct an 

explanation on how natural selection leads to adaptations. 
12. Use a model to illustrate the reasoning behind the standard classification system of living organisms. 
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13. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population.  (Punnett squares and 
genetic variations) 

14. Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem. (trophic 
levels) 

15. Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity, biodiversity, and 
populations in ecosystems of different scales.construct an explanation of the Big Bang Theory based on astronomical evidence of universe 
expansion and communicate scientific ideas about the way stars, over their life cycles, produce elements.   Use a mathematical 
representation to demonstrate the motion and effects on Earth (i.e. tides /seasons) of orbiting objects in the solar system. 

16. Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other planetary surfaces to construct an account of 
Earth’s formation and early history.   

17. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection.  
18. Evaluate evidence of the past and current movements of Continental and oceanic crust and the theory of plate tectonics to explain the ages 

of crustal rocks.  
19. Plan and conduct an investigation of how water and weathering have an effect on water on Earth materials and surface processes. 
20. Construct an argument based on evidence about the simultaneous coevolution of the Earth’s systems and life on Earth.    
21. Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in climate.  
22. Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due 

to human activity. (global warming, acid rain, and ozone depletion) 
23. Evaluate solutions for developing and managing the natural resources of the Earth based on cost-benefit ratios and in such a way that 

promote sustainability for future generations.  (renewable and nonrenewable energy). 
24. Differentiate between states of matter, physical and chemical properties, and physical and chemical changes. 
25. Plan and conduct an investigation to gather evidence to observe matter and how it changes between states. 
26. 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. 
27. Compare and contrast pure substances vs. mixtures, heterogeneous vs. homogeneous mixtures, elements vs. compounds, and solvent vs. 

solute. 
28. 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. (acids and bases) 
29. Develop a model to illustrate that the release or absorption of energy from a chemical reaction results in equilibrium thus proving the law of 

conservation of mass. 
30. 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.  
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31. Develop models to illustrate the changes in the composition of the nucleus of the atom and the energy released during the processes of 
fission, fusion, and radioactive decay. 

32. Use mathematical representations to support the claim that forces can be measured and that net forces can be calculated.  
33. Analyze data to support the Claim that Newton’s 3 Laws of Motion can demonstrate the effect forces have on objects in motion, including the 

use of simple machines.   
34. Use mathematical representation to support a claim regarding the relationships among frequency, wavelength and speed of waves traveling 

in various media. (electromagnetic spectrum) 
35. Design, build and refine a device that works within given constraints to convert one form of energy into another form of energy and identify 

each form as the change takes place. 
36. Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that changing magnetic 

fields can produce an electric current.   
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I. SCIENCE BASICS/BIOLOGY– 9 weeks:   
Essential Question(s): a) How do Scientists conduct scientific investigations safely? 

b) How do the building blocks of organisms facilitate the life’s necessities? 
c) How does a generation pass on its characteristics to another generation? 
d) How do organisms interact and use energy in an ecosystem? 
e) What is the relationship between biodiversity of an ecosystem and the health and individual carrying 

              Capacity of individuals within that ecosystem?   
Enduring Understanding(s): a) Understanding and respect for the safety rules in a laboratory are vital to a successful Science 

experience. Safety guidelines are designed to prevent accidents from occurring, and yield quality 
results. 

b) Cells are the basic units of life.  Systems of cells work together to enable life’s functions. 
c) During the process of cellular division, DNA and chromosomes pass traits to the next generation.  

Variation among populations is crucial for survival and evolution. 
d) Matter is cycled within organisms and ecosystems.    
e) Natural selection and the process of evolution result in biodiversity. 

 
SCIENCE BASICS/BIOLOGY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
1. plan and conduct an 

investigation to gather and 
analyze evidence  

SEP1-8 
CRP2,4 

● students will design a lab to 
determine how many recycling 
cans in the school are being 
used properly. They should 
collaborate in groups first to 
develop an hypothesis.   

Make a list of what 
information you will need to 
find out. (location of cans, 
frequency of use, what is 
acceptable)  Students should 
incorporate the terms 
problem, hypothesis, 

This lab will let students 
work in cooperative groups 
and allow the newer 
students to learn more 
about the school.  
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materials, experiment, data, 
analysis and conclusion.   

Since this is the first lab, it 
does not require any 
specific equipment or skill 
and will establish a baseline 
for student understanding.   

2. apply scientific principles to 
understand the structure and 
function of tools used in a 
science laboratory. 

SEP1-8 ● Identifying Lab Equipment 
(Miller) 

● Laboratory Techniques (Miller) 

Go over answers as a class Lab Manual A p.3 
 
Lab Manual A p.318--22 

3. demonstrate and analyze the 
use of scale, proportion, and 
quantity when applied to 
scientific concepts. 

SEP1-8 ● measurements and Calculations 
(Miller) 

Go over answers as a class Lab Manual A p.315-7 

4. use mathematical 
representations to support and 
communicate scientific 
information. 

SEP4,5 
CCC3 

● presenting Data (Miller) Go over answers as a class Lab Manual A p.310-4 

5. identify and evaluate the use of 
safety equipment in a science 
laboratory. 

SEP1-8 ● safety Contract 
● lab Equipment and Safety 

Quiz on identify and 
correctly spelling lab 
equipment. 
 

 
Lab Manual A p.1-2, 4 

6. develop a model to illustrate the 
structure and function of the cell 
identifying its parts. 

HS-LS1.A ● complete coloring plate, 
Animal Cell/Plant Cell (Griffin).   

● view cell structure using a 
microslide viewer.  They will 
then answer teacher-
generated questions. 

Accuracy of organelle 
identification 

 
Accuracy of written 
answers/drawings 

 

7. use a model to illustrate how 
photosynthesis transforms light 

HS-LS1-5 
SEP3,4,6 

● perform iodine (starch 
indicator) test on plant 

Scientific explanations 
will be assessed for 
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energy into stored chemical 
energy. 

 leaves, both light exposed 
and non light exposed. Work 
in pairs/groups and 
determine possible 
explanations for results. 

accuracy and 
understanding 

 
 

8. develop a model to illustrate the 
essential functions of life 
through the systems of the 
human body and the necessity 
of cellular respiration. 

HS-LS1-1 
SEP3,4,6 

 

● conduct lab, Relating Cell 
Structure to Function (Holt) 

● group project on choice of 
human body system 

● Conduct lab, Photosynthesis 
and Cellular Respiration 
(Miller) 

Teacher assessment for 
accuracy 
Rubric 
 
Questions assessed for 
accuracy. 
 

 
 
 
 
Miller Lab Manual A p.233-
7. 

9. use a model to illustrate the role 
of cellular division (mitosis) and 
differentiation in producing and 
maintaining complex organisms. 

HS-LS1-4  
SEP2 

 

● generate drawings of each 
stage of mitosis using 
microslide viewer/microscope. 

● given models, place cells in 
proper sequence. 

Drawings will be 
assessed for accuracy 

 
Peer assessment for 
accuracy 

 

10. construct an explanation based 
on evidence for how the 
structure of DNA determines the 
structure of proteins and amino 
acids and the role of 
chromosomes in heredity. 

HS-LS1-1 
 

● create a flowchart showing 
the steps involved in making a 
protein 

● Conduct lab, From DNA to 
Protein Synthesis (Miller) 

Chart will be assessed for 
accuracy 
 
Answers will be checked for 
accuracy 

 
 
 
Miller Lab Manual p.78 Part 
A #1 and #2 

11. communicate scientific 
information that biological 
evolution is suggested by 
multiple lines of empirical 
evidence and construct an 

HS-LS4-1 
SEP1-6 

 

● conduct lab, Competing for 
Resources (Miller) 

Class discussion with 
teacher survey for 
understanding of 
simulation 

 

Miller Lab Manual p.101-6 
Use beads instead of seeds 
if students have allergies. 
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explanation on how natural 
selection leads to adaptations. 

 

12. use a model to illustrate the 
reasoning behind the standard 
classification system of living 
organisms. 

HS-LS1-4 
8.1.12.A.5 
SEP2 

 

● classify a randomly assigned 
animal into the appropriate 
taxonomy placement. 

● investigate a specified website 
to classify a bear, an orchid, 
and a sea cucumber according 
to descriptions of selected 
kingdoms, phyla, classes, 
orders, families, genera and 
species by navigating through 
the website. 

Self-assess using 
teacher-provided key 

 
Self-assess using website-
provided feedback 

Write common names of 
different animals on 
index cards and distribute 
randomly. 

Develop key for student 
self- assessment 
http://www.pbs. 
org/wgbh/nova/ 
orchid/classifying 

.html 

13. apply concepts of statistics and 
probability to explain the 
variation and distribution of 
expressed traits in a 
population.  (Punnett squares 
and genetic variations) 

HS-LS3-3  
 

● solve Punnett Square 
problems that depict the 
various modes of inheritance. 

Genotypic and phenotypic 
ratios will be assessed for 
accuracy 

 

14. use mathematical 
representations to support 
claims for the cycling of matter 
and flow of energy among 
organisms in an ecosystem. 
(trophic levels) 

HS-LS2-4  
 

● compare a food chain and a 
food web, draw each, and 
label the organisms in each 
as producer, primary 
consumer, secondary 
consumer or tertiary 
consumer.  Include trophic 
levels. 

Assess for accuracy  
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15. use mathematical and/or 
computational representations 
to support explanations of 
factors that affect carrying 
capacity, biodiversity, and 
populations in ecosystems of 
different scales. 

HS-LS2-1 
HS-LS2-2 

 

● conduct lab, The Growth Cycle 
of Yeast (Miller) 

● ask “Are humans at their 
carrying capacity/” 

Questions and graph will be 
assessed for accuracy, 
Class discussion 
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II. EARTH SCIENCE – 7 weeks:   
Essential Question(s): a) What evidence exists today that supports our understanding of how the Universe formed and how the 

planet Earth was effected during this formation and how these effects continue today?  
b) How does the internal thermal convection of the Earth work and how does it affect processes on the 

surface?   
c) What role has energy played to maintain the processes of the Earth’s systems (lithosphere, hydrosphere, 

and atmosphere) and how have these processes helped formed the basis of life on the planet, particularly 
over the course of climatic changes throughout history?   

d) How can human activity lead to both positive and negative changes in the environment and the use 
natural resources and what steps need to be taken to reverse the negative processes and move towards 
sustainability for future generations?   

Enduring 
Understanding(s): 

a) While the expanding Universe supports the Big Bang theory, additional evidence in the form of fossils, 
geology and evolution demonstrate how the Earth itself slowly formed through a series of geological time 
periods of dramatic geological, biological and climatic change.  

b) As the Earth formed, the pressure of the outer layers on the inner layers created a permanent state of 
molten rock material  that is responsible for volcanoes, continental plates, the movement of these plates 
and in turn earthquakes.  In addition to constant changes to the internal portion of the Earth, water, wind 
and other climatic elements are constantly changing the external surface of the planet. 

c) The dynamic systems of the Earth, fueled by energy and based on land, water and air, have been a driving 
force in the development of life on our planet and the evolution of that life to allow survival despite 
dramatic and subtle changes in the planet’s climate.   

d) As society demands more of our natural resources to survive, we run the risk of heating up the 
atmosphere, raising the pH of our water, damaging the protective layer of Ozone and using up our 
nonrenewable resources.   There are many things that humans can do stop these destructive practices and 
reverse the damage, but action must be taken soon.    
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EARTH SCIENCE 

CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
16. construct an explanation of the 

Big Bang Theory based on 
astronomical evidence of 
universe expansion and 
communicate scientific ideas 
about the way stars, over their 
life cycles, produce elements.    

HS- ESS1-3 
 

● recreate the birth, life and 
death of a star using an 
interactive app showing the H-
R diagram.  They will then 
diagram their own graph 
showing the changes (they 
may do this while observing 
the app)   

 
● write a story explaining how 

they think the universe began 
based on current evidence 
found on the stars and planets 
we know 

Being able to interpret the 
data on the website and 
diagramming accurately the 
H-R Diagram of star 
luminosity.   
 
 
 
 
English writing skills will be 
assessed by teacher.  

https://lcogt.net/files/flas
h/hr-diagram/main.html 
 
This activity can lead to a 
discussion about the Big 
Bang origin of the Earth 
Theory.   

17. use a mathematical 
representation to demonstrate 
the motion and effects on Earth 
(i.e. tides /seasons) of orbiting 
objects in the solar system. 

HS-ESS1-4 
 

● students will view the phases 
of the Moon on the website: 
NGSS phenomena.  They will 
diagram each phase. 

 
● students will use large balls or 

cut outs of the Sun, Moo and 
Earth to demonstrate the 

Class discussion of how the 
Moon affects ocean tides.  
 
 
Teacher evaluation of 
student understanding.  

www.ngss.phenomena.co
m 
 

https://lcogt.net/files/flash/hr-diagram/main.html
https://lcogt.net/files/flash/hr-diagram/main.html
http://www.ngss.phenomena.com/
http://www.ngss.phenomena.com/
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position of all three during 
each of the four seasons.   

18. apply scientific reasoning and 
evidence from ancient Earth 
materials, meteorites, and other 
planetary surfaces to construct 
an account of Earth’s formation 
and early history.   

HS-ESS1-6 
 

● engineer a core drilling on 
artificial substrate (layers of 
clay, bread etc) using a variety 
of tools and determine which 
one is best (straws, tubing 
etc.) 

 
● demonstrate understanding by 

competing interactive 
Geological timeline on web.  

● make a model of a time line on 
adding machine paper with 
diagrams and dates  

Evaluated on ability to 
design a test and to analyze 
their results.   
 
 
Students will complete 
accompanying worksheets 
 
 
 
Accurate data  

NGSS Earth Science 
Activity:  
 
http://www.earthsciweek.
org/classroom-
activities/a-bit-of-
engineering 
 
http://www.ei.lehigh.edu/
eli/cc/sequence/day15.ht
ml 

19. develop a model based on 
evidence of Earth’s interior to 
describe the cycling of matter by 
thermal convection.  

HS-ESS2-3 
 

● be able to describe and model 
how convection currents 
cause tectonic plate motion  

 
● Diagram, label and show 

distances depicting the layers 
of the Earth.   

Using hot and cold water 
and food coloring , students 
will create a model and  
diagram the direction of 
convection. 
 
Accurate diagram  

http://www.thetech.org/s
ites/default/files/pdfs/Sci
ence-Labs/EfE-Lab-
Convection_Currents.pdf 

20. evaluate evidence of the past 
and current movements of 
Continental and oceanic crust 
and the theory of plate tectonics 
to explain the ages of crustal 
rocks.  

HS-ESS1-5  
 

● use combined multimedia 
resources with a variety of 
hands on activities to 
demonstrate how plates 
move, model the 3 types of 
plate boundaries and 

Completion of all 3 parts of 
lesson.  
 
 
 
 

http://www.pbslearningm
edia.org/resource/ess05.s
ci.ess.earthsys.lp_platetec
tonics/plate-tectonics/ 
 

http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering
http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering
http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering
http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering
http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/
http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/
http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/
http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/
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understand how the theory of 
Plate Tectonics was 
developed. 

● cut out 3 different sets of 
continents.  On first paper, 
paste them as Pangea, on the 
second paper, paste them mid 
movement and on the third 
paper paste them they are 
today. Label the continents 
and oceans.   

 
 
 
3 accurate and well done 
diagrams with labels.  

**media resources 
available on website.  

21. plan and conduct an 
investigation of how water and 
weathering have an effect on 
water on Earth materials and 
surface processes. 

HS-ESS2-5 
SEP1,3,6 

 

● use skittles as material that 
they will weather physically 
and chemically.  This is an 
Inquiry lab, the student must 
discover what is happening.  

 
● go outside and find examples 

of chemical and physical 
weathering.  

Correct lab procedure and 
reasonable guesses about 
what is happening.  
 
 
Class discussion and 
reasonable examples.   
 

www.myips.org/cms/lib8/.../
8123/SkittlesWeatheringan
dErosionLabActivity.docx 

22. construct an argument based on 
evidence about the 
simultaneous coevolution of the 
Earth’s systems and life on 
Earth.    

HS-ESS2-7 
 

● use Phenol red indicator to 
demonstrate whether CO2 is 
consumed or produced during 
photosynthesis.   

 
● complete graphing activity 

showing how Oxygen has 

Complete lab and analyze 
data.  Present findings in an 
oral report.  (How did the 
Earth get its Oxygen?) 
 
 
Graphing skills will be 
assessed 

https://www.biologycorne
r.com//worksheets/photo
synthesis_phenol.html 
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replaced other gases over the 
geological time periods  

23. 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-ESS2-4 
 

● design a model that 
demonstrates how the Sun’s 
radiation at different latitudes 
results in the variety of Biomes 
on the Earth.   

 
● identify the components of 

different biomes and make a 
Venn Diagram of 2 choices.  

Model can be diagram or 3-
D and must be presented 
orally to the class.   
 
 
 
Venn Diagram  

 

24. use a computational 
representation to illustrate the 
relationships among Earth 
systems and how those 
relationships are being modified 
due to human activity. (global 
warming, acid rain, and ozone 
depletion) 

HS-ESS3-6 
 

● choose one of the main 
environmental impacts of 
human activity (global 
warming, acid rain or Ozone 
depletion) and they will design 
a lab demonstrating the 
effects on biotic and abiotic 
components.  

Lab design should be 
reasonable, student must 
run demonstration and 
explain it to the rest of the 
class.   

 

25. evaluate solutions for 
developing and managing the 
natural resources of the Earth 
based on cost-benefit ratios and 
in such a way that promote 
sustainability for future 
generations.  (renewable and 
nonrenewable energy). 

HS-ESS3-2 
HS-ESS3-3  

 

● choose one aspect of 
environmental responsibility 
related to the school and find 
a way to make it more 
efficient and measuring that 
efficiency.   

Students must identify a 
problem, find a solution 
and quantify that solution 
to show it is effective.   

Examples : recycling, 
energy efficient lighting , 
heat loss during winter, 
insolation during summer, 
composting  



SCN212 ESL SCINECE II        23 
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III. CHEMISTRY – 8 weeks:   
Essential Question(s): a) How can one decipher the configuration and properties of matter? 

b) How do substances react to become new substances?  

Enduring 
Understanding(s): 

a)        The structure of the atom plays an important role in explaining the properties, reactivity, and stability 
an atom. 

b)        The periodic table is a device to understand the properties of elements. 
c)         The collisions of molecules and the movement of atoms drive chemical reactions. 

 
CHEMISTRY 

CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
26. differentiate between states of 

matter, physical and chemical 
properties, and physical and 
chemical changes. 

HS-PSI.A ● mix two solids and a liquid in a 
closed container and observe 
a dramatic series of changes. 
Determine what interactions 
are responsible for each 
observation and if the changes 
independent of one another. 
(This inquiry-based activity is 
an engaging way to introduce 
chemical and physical changes 
while reinforcing that 
experimentation is not a rigid 
path, it is a process of 
discovery.) 

Activity results and 
participation will be 
assessed for level of 
understanding. 
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27. plan and conduct an 
investigation to gather evidence 
to observe matter and how it 
changes between states. 

HS-PS1-3 
 

● Creation of a Heating Curve – 
monitor the temperature as 
ice transitions from ice to 
water to vapor and from the 
data collected generate and 
then interpret a heating curve 
of water. 

● calculate the energy values 
associated with temperature 
changes or phase changes of a 
substance. 

● be provided with a set of 
phase diagrams and asked to 
interpret them. 

Creation of a Heating Curve 
Lab – Purpose, Data, and 
Conclusion 
 
 
 
 
 
 
 
 
 
 

 

28. 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-PS1-1 
 

● brainstorm a list of 50 items 
your supermarket will sell, 
record this list, and diagram a 
map showing the locations of 
all 50 items in your store , 
making connections to the 
logical arrangement of 
elements in the periodic table 

● observe, test (conductivity, 
acid reactivity, magnetism, 
metal/nonmetal), record and 
analyze physical and chemical 
properties of several 

Ability to make 
connection to Periodic 
Table arrangement will 
be assessed 
 
 
 
 
Lab report will be 
assessed for accuracy 
and understanding 
 
 
 

Periodicity (Ionization 
Energy, Atomic Radius, 
and Electronegativity) 
Activity – (Flinn) 
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elements.  Compose a lab 
report. 

● plot the trends of the periodic 
table to visually depict their 
patterns.  

● Demonstrate the ability to 
order selected atoms/ions in 
increasing/decreasing size. 

● Demonstrate the ability to 
order elements in sequence of 
increasing/decreasing 
ionization energy, 
electronegativity. 

Plotted patterns will be 
assessed for accuracy 

 
 
Contributions to class 
discussion, questions  
responses will be 

assessed for understanding 

29. compare and contrast pure 
substances vs. mixtures, 
heterogeneous vs. 
homogeneous mixtures, 
elements vs. compounds, and 
solvent vs. solute. 

HS.PS1.A 
SEP1-8 

NJSLSA.W.4 

● use a flow chart to classify 
various materials as an 
element, a compound, or a 
mixture. 

● -first examine the physical 
properties of salt, sand, iron, 
and stearic acid. Then use 
collected data to design and 
carry out a procedure for 
separating a mixture of these 
substances. 

Quiz – 
Classification of 
Matter 

 
 
 
 
Separation of a Mixture 
Lab 

– Purpose, Procedure, Data, 
and Conclusion 

 

30. construct and revise an 
explanation for the outcome of a 
simple chemical reaction based 
on the outermost electron states 

HS-PS1-2 
 

● explore the difference 
between ionic and covalent 
bonds through pattern 
recognition related to 

Student responses will 
be assessed for 
accuracy and 
understanding 

Bonding Simulation 
(Molecular Workbench: 
mw.concord.org) 
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of atoms, trends in the periodic 
table, and knowledge of the 
patterns of chemical properties. 
(acids and bases) 

placement of elements in 
bond on periodic table. 

● observe electron clouds of 
bonding atoms as properties 
such as atomic size and 
electronegativity change in 
order to understand the 
difference among ionic, polar 
covalent, and covalent bonds 
at the atomic scale, then 
compose a written description 
of the electrostatic force 
between the ions in an ionic 
bond. 

 
Teacher designed quiz 
 
 
 
 
 
 
 
 
 
 
 
 
 

31. develop a model to illustrate 
that the release or absorption of 
energy from a chemical reaction 
results in equilibrium thus 
proving the law of conservation 
of mass. 

HS-PS1-4 
 

● explore the nature of chemical 
equilibrium with two different 
reversible reactions, and 
identify the conditions that 
affect the position of 
equilibrium.   

● investigate the effect of 
different stressors on a 
reversible reaction. 

Formal laboratory 
report rubric 
 

Investigation data will be 
assessed for clarity and 
accuracy 

Flinn Scientific 
ChemtopicTM Labs, Vol. 
15, Lab 1 “Exploring 
Equilibrium” 

32. apply scientific principles and 
evidence to provide an 
explanation about the effects of 
changing the temperature or 

HS-PS1-5 
 

● observe the effects of catalysts, 
concentration, and temperature 
on the rate of a chemical 
reaction by performing, The 
Clock Reaction, lab activity.  

Lab report rubric Conceptual Chemistry Lab 
Book, p. 91 Activity Manual 
9.4-9.6;9b, 9d 

pp. 331-360 
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concentration of the reacting 
particles on the rate at which a 
reaction occurs.  

Gather data, and draw written 
conclusions about the effect of 
each item on reaction rates. 

33. develop models to illustrate the 
changes in the composition of 
the nucleus of the atom and the 
energy released during the 
processes of fission, fusion, and 
radioactive decay. 

HS-PS1-8 
 

● model the relationships 
between fission, fusion, and 
radioactive decay in terms of 
the changes in the 
composition of the nucleus 
and the energy released 
during each process. 

Model designs will be 
assessed for 
understanding 
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IV. PHYSICS – 8 weeks:   
Essential Question(s): a)              How can a force be defined and measured and how do these measurements help explain Newton’s  

3 Laws of Motion?  
b)              What are the characteristic properties of a wave and how do the characteristics determine the effects 

of energy formed on the Electromagnetic Spectrum?   
c)       What are the different types of energy and what occurs when they change from one form to another?   
 

Enduring 
Understanding(s): 

a)               Force is a phenomenon that can be measured by its’ effect and these measurements can be used to 
calculate the presence of inertia, the amount of force needed to move objects and the net force 
resulting in the meeting of 2 forces.   

b)               Each wave of energy can be identified by its’ frequency, length and speed and these properties 
determine what effect that wave will have as it passes through different mediums.  Each wave on the 
Electromagnetic Spectrum is different because of these defining characteristics and therefore each 
produces a different result during its’ use.   

c)               There are many different types of energy all emanating from potential and kinetic energy and as one 
type of energy transfers itself to a different type of energy, it must follow the constraints of the Law of 
Conservation of Energy.   

 
PHYSICS 

CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   
34. use mathematical 

representations to support the 
claim that forces can be 
measured and that net forces 
can be calculated.  

HS-PS2-2  
SEP1-8   

 

● learn the different components 
regarding Force and Motion. 
They will design a car powered 
by a balloon to determine the 
fastest and most accurate 
vehicle.  

Students will be evaluated 
on how their design was 
made to produce speed 
based on a knowledge of 
forces . They must calculate 

www.resa.net 
(NGSS lesson plans)  
Wayne, MI 
Regional educational 
service agency  

http://www.resa.net/
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speed, acceleration and 
velocity. 
 

Forces and motion.  

35. analyze data to support the 
Claim that Newton’s 3 Laws of 
Motion can demonstrate the 
effect forces have on objects in 
motion, including the use of 
simple machines.   

HS-PS2-1    
 

● PURPOSE: 
to design and create a virtual 
roller coaster and model roller 
coaster using g-forces and 
centripetal acceleration and 
explain why their coaster 
would be preferred over any 
other roller coaster. 

● using plastic spoons, blocks of 
wood, rubber bands and 
marshmallows students will 
create a catapult and compete 
for distance.  

Students must be able to 
incorporate Newton's’ 3 
laws of motion into their 
explanation of their design.   
 
 
 
 
 
Reasonable design and 
distance measurements.  

www.resa.net  
Roller coaster engineering 

36. use mathematical 
representation to support a 
claim regarding the relationships 
among frequency, wavelength 
and speed of waves traveling in 
various media. (electromagnetic 
spectrum) 

HS-PS4-1  
 

● demonstrate wave types and 
their characteristics through a 
variety of activities such as 
modeling with ropes and coils, 
activating tuning forks, and 
interpreting data on seismic 
waves. 

 
● demonstrate wave 

interactions including 
interference, polarization, 

Class discussion and quiz on 
wave properties.  
Creating a musical 
instrument and being able to 
identify how waves are 
responsible for the music.   
 
 
 
 
 

http://www.myips.org/cm
s/lib8/IN01906626/Centri
city/Domain/8123/wunit.
pdf 
 
 
 

http://www.resa.net/
http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf
http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf
http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf
http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf
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reflection, refraction and 
resonance within various 
materials. 

▪ demonstrate the application of 
acoustic principles such as in 
echolocation, musical 
instruments, noise pollution 
and sonograms.  

 
● diagram and explain orally the 

different wavelengths of the 
ELECTROMAGNETIC 
SPECTRUM.  Identify 10 real 
life items that use the waves 
from the spectrum to perform 
their activities.   

 

 
 
 
 
Accurate diagram and choice 
of 10 objects that rely on 
waves.   

37. design, build and refine a device 
that works within given 
constraints to convert one form 
of energy into another form of 
energy and identify each form as 
the change takes place. 

HS-PS3-3 
 

● convert energy from one form 
to another through a series of 
changes as they heat water 
and use the steam to move a 
feather.  

Students must design their 
own lab to move the feather 
and correctly identify the 
type of energy found at each 
step of the process.   

Can use a hot plate, a 
bunsen burner or an 
alcohol burner as the heat 
source.   

38. plan and conduct an 
investigation to provide 
evidence that an electric current 
can produce a magnetic field 

HS-PS2-5  
 

● understand the relationship 
between electrons, static 
electricity, electricity and 
circuits. 

Complete worksheets and 
correctly build and identify 
the parts of 2 types of 
electrical circuits.   

https://www.swlauriersb.
qc.ca/Schools/mccaig/Tea
chers/dstrina/BOOKLETEL
ECTRICITYSTUDENT.pdf 
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and that changing magnetic 
fields can produce an electric 
current.   

● build a series circuit and a 
parallel circuit to light a small 
light bulb.  
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http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering 
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http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/ 
http://www.thetech.org/sites/default/files/pdfs/Science-Labs/EfE-Lab-Convection_Currents.pdf 
www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx 
https://www.biologycorner.com//worksheets/photosynthesis_phenol.html 
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http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf 
https://www.swlauriersb.qc.ca/Schools/mccaig/Teachers/dstrina/BOOKLETELECTRICITYSTUDENT.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.pbs.org/wgbh/nova/orchid/classifying.html
http://mw.concord.org/
https://lcogt.net/files/flash/hr-diagram/main.html
http://www.ngss.phenomena.com/
http://www.earthsciweek.org/classroom-activities/a-bit-of-engineering
http://www.ei.lehigh.edu/eli/cc/sequence/day15.html
http://www.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_platetectonics/plate-tectonics/
http://www.thetech.org/sites/default/files/pdfs/Science-Labs/EfE-Lab-Convection_Currents.pdf
http://www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx
http://www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx
http://www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx
http://www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx
http://www.myips.org/cms/lib8/.../8123/SkittlesWeatheringandErosionLabActivity.docx
https://www.biologycorner.com/worksheets/photosynthesis_phenol.html
http://www.resa.net/
http://www.myips.org/cms/lib8/IN01906626/Centricity/Domain/8123/wunit.pdf
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APPENDIX A   AUTHENTIC ASSESSMENT 
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YOU ARE WHAT YOU EAT!   (REALLY) 
 

     You are working in a high school cafeteria as nutritionist.  (Look up Nutritionist and see what they do and where they work) in your school, you 
meet a student who is from your native country but they are just learning English.    Your job is to make sure all the students are eating healthy and 
are learning about what good foods can do for their bodies.   You want to teach this new student what foods are healthy and why.  

     You have access to any foods you would like and you have cooks that are very talented and can cook anything for you.  Your job is to translate a 
nutritional diet from your language to English (you may write both languages on your final assignment, but English is the language that will be 
graded.)   YOU MAY USE FOODS FROM AMERICA, THE SCHOOL CAFETERIA AND FOODS THAT ARE FROM YOUR NATIVE COUNTRIES, AS LONG AS 
THEY ARE NUTRITIOUS AND YOU THINK TEENAGERS WOULD LIKE THEM.    MAKE YOUR MENU INTERESTING AND UNIQUE.   

YOU MUST FOLLOW THESE GUIDELINES: 

I.  Make a list of food that would be healthy and create a breakfast, lunch, snack and dinner menu that a teenager would like and that would 
be the most nutritious for their bodies.   Put this information in the form of a MENU.   

II.  Determine which part of the body each type of food you are using is good for and explain using Biochemistry how the food works in the 
body.    Be sure to be specific about cells, organs and organ systems.   

III.    Put this information in a booklet form and include at least 3 diagrams showing how macromolecules of lipids, carbohydrates, proteins, 
vitamins and minerals each play an important role in helping us stay healthy.  
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IV. Create one of the following in make believe:  Facebook Page, Twitter Tweets or an Instagram series to spread the information to other 
teenagers.   How do think you would present your ideas, teach them about nutrition and what do you think their response would be.   
Would all teenagers respond the same?    Write both parts showing your information and what you think some of the responses would be.  

 

 

The purpose of this assignment is to show the teacher what you have learned, so the more details you write the more you show you knowledge.   

 

 

 

       

 

 

 

 

 

 

Research Nutritionist and see what they do and where they work. 
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APPENDIX B NEW JERSEY STUDENT LEARNING STANDARDS 
 

3 - English Language Arts 
4 - Mathematics 
5 - Science 
8 - Technology 
9 - 21st Century Life and Careers 

 
 
 
 
 
 

http://www.state.nj.us/education/cccs/2016/ela/
http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/cccs/2016/science/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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APPENDIX C CURRICULUM MODIFICATIONS & ADAPTATIONS 
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