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Grade 
Level Strand Sub-Strand Standard Benchmarks Curriculum Assessment 

9– 12 

I. HISTORY 
AND 
NATURE 
OF 
SCIENCE 

C. Scientific 
Enterprise 

The student will 
understand the 
relationship between 
science and technology 
and how both are used. 

1.  The student will compare and 
contrast the purposes and career 
opportunities of engineering, technology 
and science.  
2.  The student will provide an example 
of a need or problem identified by 
science and solved by engineering or 
technology. 
3.  The student will provide an example 
of how technology facilitates new 
discoveries and the development of 
scientific knowledge. 
4.  The student will know that 
technological changes and scientific 
advances are often accompanied by 
social, political, environmental and 
economic changes. 
5.  The student will recognize that 
science and technology are influenced by 
cultural backgrounds and beliefs and by 
social needs, attitudes, values and 
limitations. 

 A writing 
assignment assesses 
the understanding of 
opportunities 
presented in 
research. 
 

 
9–12 

I. HISTORY 
AND 
NATURE 
OF 
SCIENCE 

D. Historic 
Perspectives 

The student will 
recognize the historical 
and cultural context of 
scientific endeavors and 
how they influence each 
other. 
 
 

1.  The student will be able to trace the 
development of a scientific 
advancement, invention or theory and its 
impact on society. 
2.  The student will provide examples of 
scientific advancements contributed by 
other civilizations and cultures. 
3.  The student will compare and 
contrast the differences between 
scientific theories and theories from 
other bodies of knowledge, and the 
importance of each in a science 
discussion. 
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Grade 
Level Strand Sub-Strand Standard Benchmarks Curriculum Assessment 

9–12 

II. 
PHYSICAL 
SCIENCE 

A. Structure 
of Matter 

The student will 
understand the nature of 
matter including its 
forms, properties and 
interactions.  

1.  The student will identify protons, 
neutrons and electrons as the major 
components of the atom, their mass 
relative to one another, their 
arrangement and their charge.  
2.  The student will be able to explain 
the relationship of an element’s position 
on the periodic table to its atomic 
number and atomic mass. 
3.  The student will compare and 
contrast the properties of an element and 
its isotopes, and describe how isotopes 
can be used in research, medicine and 
industry. 
4.  The student will use the periodic table 
to identify regions, families, groups and 
periods. 
5.  The student will explain how neutral 
atoms become ions.  
6.  The student will be able to explain 
how atoms form compounds through 
bonding. 
7.  The student will compare and 
contrast the states of matter in terms of 
interactions between particles. 
8.  The student will differentiate between 
an atom and a molecule. 
9.  The student will differentiate between 
an element and compound. 

Students learn about 
the atom and its parts 
in a unit about 
Atomic Structure and 
the Periodic Table.  
They learn through 
reading, viewing 
graphic organizers. 
Examples of 
calculations describe 
how to find atomic 
mass.  
Self checks help 
students gauge their 
understanding of the 
atom and its parts.  
Students learn about 
isotopes in the 
readings. 
Fill in isotope charts 
give students practice 
showing the protons, 
neutrons, and 
electrons in isotopes. 
Audio presentations 
describe the periodic 
table and its regions, 
families, groups and 
periods; and also the 
trends of the Periodic 
Table. A drag and 
drop activity helps 
students study the 
different areas of the 
periodic table. 
Students learn about 
ionic, covalent and 
metallic bonds in the 
Chemical Bonding 
Unit.  Students read 
about the formation 
of molecules through 
covalently bonded

These benchmarks 
are assessed with 
multiple choice 
questions on quizzes 
and unit exams. 
Other assessments 
include a discussion 
asking students to 
ponder how their 
life would be 
different without the 
knowledge of 
atomic structure and 
a writing assignment 
where students are 
asked to research an 
element of their 
choice which 
somehow affects the 
human body and 
discuss its impact. 
Another discussion 
has students reflect 
on the depletion of 
ozone and whether 
the government 
should be involved 
in its regulation. 
Students are 
assessed with a 
writing assignment 
related to the 
sodium ion and its 
affect on the body.   
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Level Strand Sub-Strand Standard Benchmarks Curriculum Assessment 

9–12 

II. 
PHYSICAL 
SCIENCE 

B. Chemical 
Reactions 

The student will describe 
chemical reactions and 
the factors that influence 
them.  

1.  The student will describe chemical 
reactions using words and symbolic 
equations. 
2.  The student will explain the influence 
of temperature, surface area, agitation 
and catalysts on the rate of a reaction.  
3.  The student will distinguish between 
a chemical reaction and a nuclear 
reaction.  
4.  The student will explain how the 
rearrangement of atoms and molecules in 
a chemical reaction illustrates 
conservation of mass. 
5.  The student will describe how 
combining acids and bases produce a 
neutral solution.  

Students will learn 
about the different 
ways to describe 
chemical reactions 
through reading and 
examples and check 
their understanding 
with a drag and drop 
activity.  
Reaction rate is 
described in the 
readings and a 
crossword puzzle 
activity helps 
students study the 
terminology. Self 
checks help students 
gauge their 
understanding. 
Students learn about 
nuclear reactions in 
text reading.  
Students will use the 
law of conservation 
of mass as they learn 
to balance equations 
after seeing several 
examples and 
working through self 
check sample 
problems.  A ‘goat 
race” trivia game will 
help them study these 
concepts.  
Students will learn 
about acids and bases 
and how they react to 
form neutral 
solutions.  A trivia 
game helps students 
practice their 
acid/base 
terminology. Self

These benchmarks 
are assessed with 
multiple choice 
questions on quizzes 
and unit exams. 
Short answer essay 
questions are also 
used to assess these 
concepts in the unit 
exams. A writing 
assignment and a 
discussion assess 
student 
understanding of 
rate of reaction and 
how temperature, 
surface area, 
agitation and 
catalysts affect this 
rate.  
Two writing 
assignments and a 
discussion assess 
students on their 
understanding of the 
distinction between 
nuclear and 
chemical reactions. 
Two writing 
assignments assess 
students’ 
understanding of the 
neutralization 
reaction (one about 
testing home water 
sources for acid and 
the other about 
preventing 
heartburn).  A lab 
experiment and 
report is another 
assessment of 
acid/base
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9–12 

II. 
PHYSICAL 
SCIENCE 

C. Energy 
Transformati
ons 

The student will 
understand energy forms, 
transformations and 
transfers.  

1.  The student will know that potential 
energy is stored energy and is associated 
with gravitational or electrical force, 
mechanical position or chemical 
composition.  
2.  The student will differentiate between 
kinetic and potential energy and identify 
situations where kinetic energy is 
converted into potential energy and vice 
versa.  
3.  The student will differentiate between 
AC and DC current.  
4.  The student will describe the 
production, storage and transmission of 
electricity. 
5.  The student will be able to describe 
physical and chemical changes in terms 
of the law of conservation of energy. 
6.  The student will compare and 
contrast the amount of energy released 
through chemical reactions and nuclear 
fission and fusion. 
7.  The student will describe the risks 
and benefits of fossil fuels, renewable 
sources and nuclear power as sources of 
usable energy. 
8.  The student will describe applications 
of the different wavelengths of the 
electromagnetic spectrum.  
9.  The student will describe energy, 
work and power both conceptually and 
quantitatively. 

Students learn about 
nuclear fission and 
fusion in readings.  
Example problems 
show how the energy 
in nuclear reactions 
can be calculated. 
Students will learn 
about the structure of 
a power plant with an 
animated diagram. 
The law of 
conservation of 
energy is described in 
the readings. 

These benchmarks 
are assessed with 
multiple choice 
questions on quizzes 
and unit exams.  
Writing assignments 
assess student 
understanding of 
fission and fusion, 
and a discussion has 
students form an 
opinion about 
nuclear power, 
research facts about 
nuclear power and 
fossil fuels, and 
consider the debate. 
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Level Strand Sub-Strand Standard Benchmarks Curriculum Assessment 

9-12 

II. 
PHYSICAL 
SCIENCE 

D. Motion The student will 
understand the nature of 
force and motion. 

1.  The student will use Newton’s three 
laws of motion to qualitatively and 
quantitatively describe the interaction of 
objects. 
2.  The student will describe the effect of 
friction and gravity on the motion of an 
object. 

  

9–12 

II. 
PHYSICAL 
SCIENCE 

E. Forces of 
Nature 

The student will 
understand the forces of 
nature and their 
application.  

1.  The student will recognize the factors 
that affect the presence and magnitude of 
gravitational, electromagnetic, weak and 
strong nuclear forces. 
2.  The student will identify the 
dominant force or forces in a variety of 
interactions. 

Students read about 
nuclear forces. Self 
checks and example 
problems help 
students gauge their 
understanding. 

Understanding of 
nuclear forces is 
assessed with 
multiple choice and 
short answer quiz 
and exam questions. 

 


