
 

Greene County Public Schools 
Science 8 Pacing and Curriculum Guide 

  

Course Outline: 
Quarter 1 Quarter 2 Quarter 3 Quarter 4  
PS.1 Scientific Reasoning PS.10 Laws of Motion / PS.3 Atoms PS.7 Temperature and Heat 
PS.7 Metric System Speed, Velocity and Acceleration PS.4 Periodic Table PS.8 Sound Waves 
PS.2 Matter / PS.6 Machines, Energy, and Power PS.5 Changes in Matter PS.9 Transverse Waves 
Solutions PS.11 Electricity and Magnetism 

  

Quarter 1 
Time/Dates SOL/Strand Objective/Content/Essential 

Questions/Cognitive Level 
Vertical 

Alignment 
Vocabulary Cross-curricular 

Connections 
 
August - 
Sept 
 
 
 
 
 
 

PS.1a, b, f-n 
 
Scientific 
Investigation 

PS.1       The student will demonstrate an 
understanding of scientific reasoning, 
logic, and the nature of science by 
planning and conducting investigations 
in which  
  demonstrate = Bloom’s 3rd = Apply 
  planning = Bloom’s 6th = Create 
a) chemicals and equipment are used  
            safely; 
b) length, mass, volume, density,  
            temperature, weight, and force are  
            accurately measured; 
f) independent and dependent 
variables,  
            constants, controls, and repeated  
            trials are identified ; 
g) data tables showing the independent  
            and dependent variables, derived  
            quantities, and the number of trials  
            are constructed  and interpreted ; 

SOL 6.1 
b) hypotheses are stated 
in ways that identify the 
independent and 
dependent variables; 
e) a method is devised to 
test the validity of 
predictions and 
inferences 
f)  one variable is 
manipulated over time, 
using many repeated 
trials; 
h) data are analyzed and 
communicated through 
graphical representation; 
 
 
 
SOL LS.1 
a)  data are organized into 
tables showing repeated 
trials and means; 

scientific method, 
predict 

hypothesize 
independent variable 
dependent variable 

constant 
 control 

qualitative 
quantitative 
 circle graph 

bar graph 
histogram 
line graph 
scatterplot  

mean 
median 
range 

temperature 
weight 
force 

Math: measuring 
simple items using 
metric system 
 
Math: construct 
data tables 
 
Math: calculate 
mean, median & 
range 
 
Lang.Arts: 
summary 
paragraph 
 
LA: 
use evidence for 
persuasive writing 



 

identified = Bloom’s 1st = Remember 
h) data tables for descriptive statistics  
            showing specific measures of 
central  
            tendency,  the range of the data set,  
            and the number of repeated trials 
are  
            constructed  and interpreted ; 
i)                frequency distributions, scatterplots,  
             line plots, and histograms are  
             constructed  and interpreted ; 
constructed = Bloom’s 6th = Create 
interpreted = Bloom’s 5th = Evaluate 
j)                 valid conclusions are made after  
             analyzing data; 
analyze = Bloom’s 4th = Analyze 
k) research methods are used to  
            investigate practical problems and  
            questions; 
l) experimental results are presented 
in  
            appropriate written form; 
m)            models and simulations are  
            constructed and used to illustrate and  
            explain phenomena; and 
n) current applications of physical  
            science concepts are used. 
 
 

e)   sources of 
experimental error are 
identified; 
f)  dependent variables, 
independent variables, 
and constants are 
identified; 
g)   variables are 
controlled to test 
hypotheses, and trials are 
repeated; 
h)  data are organized, 
communicated through 
graphical representation, 
interpreted, and used to 
make predictions; 
i)   patterns are identified 
in data and are 
interpreted and evaluated; 
and 
 
 

 
August 
-Sept.  

 
 
 
 
 

PS.1c, d & e 
 

Metric 
System 

PS.1       The student will demonstrate an 
understanding of scientific reasoning, 
logic, and the nature of science by 
planning and conducting investigations 
in which  
  demonstrate = Bloom’s 3rd = Apply 
  planning = Bloom’s 6th = Create 
 

SOL 6.1 
b) precise and 
approximate 
measurements are 
recorded; 
c) scale models are used 
to estimate distance, 
volume, and quantity; 

measure 
meter 
liter 
gram 
mass 

volume 
density 

Newtons (N) 

Math:  use tools 
to measure mass, 
length & mass 
 
Math:  express 
values in scientific 
notation and 
convert sci. 



 

 
 
 
 
 
 
 
 
 

Sept.  
 
 
 
 

c) conversions are made among metric  
            units, applying appropriate prefixes; 
d) triple beam and electronic balances,  
            thermometers, metric rulers,  
            graduated cylinders, probeware, and  
            spring scales are used to gather 
data; 
e) numbers are expressed in scientific  
            notation where appropriate; 
 
PS.7       The student will investigate and 
understand  temperature scales, heat, and 
thermal energy transfer.  Key concepts 
include: 
understand = Bloom’s 2nd = Understand 
a)               Celsius and Kelvin temperature  
             scales and absolute zero; 
b)               phase change, freezing point, 
melting  
             point, boiling point, vaporization,  
             and condensation; 
 

g)  data are collected, 
recorded, analyzed, and 
reported using metric 
measurements and tools; 
 
SOL LS.1 
c) triple beam and 
electronic balances, 
thermometers, metric 
rulers, graduated 
cylinders, and probeware 
are used to gather data; 
h)  data are organized, 
communicated through 
graphical representation, 
interpreted, and used to 
make predictions;  
 

Celsius 
Kelvin 

Absolute Zero 
Entropy 

Scientific Notation 
Thermometer 
Meter stick 

Triple Beam Balance 
Electronic Balance 
Graduated Cylinder 

Probware 
Spring Scale 

Data 
Phase Change 
Freezing Point 
Melting Point 
Condensation 
Vaporization 

 

notation to 
standard form 
 
Math:  estimate 
values to 
determine relative 
size 
 
Math:  convert 
values to Celsius 
from Fahrenheit 
and vice-versa 

Sept - 
October  
 
 

 
 
 
 
 

PS.2a-f 
 

Matter 
and Solutions 

PS.2       The student will investigate and 
understand  the nature of matter. Key 
concepts include 
understand = Bloom’s 2nd = Understand 
a) the particle theory of matter; 
b) elements, compounds, mixtures,  
            acids, bases, and salts; 
c) solids, liquids, and gases; 
d) physical properties; 
e) chemical properties; and 
f) characteristics of types of matter based  
            on physical and chemical properties. 
 

SOL 6.5  
a)   atoms of a 
particular element 
are alike but are 
different from atoms 
of other elements; 
b)   elements may be 
represented by 
chemical symbols; 
d)   two or more atoms 
interact to form new 
substances, which 
are held together by 
electrical forces 
(bonds); 

Matter 
Element 

Compound 
Mixture 
pH scale 

Acid 
Base 

Neutral 
Alkaline 

Solid 
Liquid 

Gas 
 

Health: 
alkalinity/acidity 
of everyday foods 
 
Health:  chemical 
properties and the 
nature of the foods 
we eat 



 

e)   compounds may 
be represented by 
chemical formulas; 
g) a limited number 
of elements comprise 
the largest portion of 
the solid Earth, living 
matter, the oceans, 
and the atmosphere. 
SOL 6.6  
c)air as a mixture of 
gaseous elements and 
compounds 
 

Oct.  Solutions PS.2       The student will investigate and 
understand  the nature of matter. Key 
concepts include 
understand = Bloom’s 2nd = Understand 
b) elements, compounds,  mixtures,  
            acids, bases, and salts; 
d) physical properties; 
e) chemical properties; 
f) characteristics of types of matter based  
            on physical and chemical properties 

SOL 6.5  
a)       water as the 
universal solvent; 
b)  the properties of 
water in all three 
phases 
SOL 6.6  
c)air as a mixture of 
gaseous elements and 
compounds 

Solutions 
Solvent 
Solute 

Geography : 
Desalinization 
Plants 
 
Math : Solubility 
Curves 

 
 
 

Quarter 2 
Time/Dates SOL/ 

Stran
d 

Objective/Content/Essential 
Questions/Cognitive Level 

Vertical 
Alignment 

Vocabulary Cross-curricular 
Connections 



 

 
Oct. - Nov  

 
 
 
 
 

PS.10a-d 
 

Newton’s 
Laws of 
Motion 

PS.10     The student will investigate 
and understand  the scientific 
principles of work, force, and 
motion. Key concepts include 
understand = Bloom’s 2nd = 
Understand 
b) Newton’s laws of motion; 

 

SOL 6.2 
a)       potential and 
kinetic energy; 
 

speed 
velocity 

acceleration 
work 

 

LA: Primary 
sources: Newton’s 
Principia 
Mathematica 
 
Math : Solving 
linear equations 
 
Math:  Order of 
operations 

 
 

Nov. 
 
 
 
 

Speed, 
Velocity and 
Acceleration 

PS.10     The student will investigate 
and understand  the scientific 
principles of work, force, and 
motion. Key concepts include 
a) speed, velocity, and 
acceleration; 

 

SOL 6.2 
a)       potential and 
kinetic energy; 

 

force 
distance 

mechanical 
advantage 

 

Math : Solving 
linear equations 
and 
solving/creating 
ratios 
 
Math:  Order of 
operations 

 
Nov.-Dec. 

 
 

 
 

Machines, 
Energy, and 
Power 

PS.10     The student will investigate 
and understand  the scientific 
principles of work, force, and 
motion. Key concepts include 
c) work, force, mechanical 
advantage, efficiency, and power; and 
d) technological applications of 
work, force, and motion. 

 

SOL 6.2 
a)       potential and 
kinetic energy; 

 

efficiency 
friction 
power 
mass 

weight 
simple machines 
unbalanced force 
balanced force 

Geography 
Impact of 
technology on 
societies and 
economies 
 
Math : Solving 
linear equations 
 
Math:  Order of 
operations 
 

 
 
 
 
 



 

Quarter 3 
Time/D

ates 
SOL/Str

and 
Objective/Content/Essential 

Questions/Cognitive Level 
Vertical 

Alignment 
Vocabulary Cross-curricular 

Connections 
 
 
Jan. 
 
 
 
 

atoms PS.3       The student will investigate and 
understand  the modern and historical 
models of atomic structure. Key concepts 
include 
a) the contributions of Dalton,  
            Thomson, Rutherford, and Bohr in  
            understanding the atom; and 
b) the modern model of atomic  
            structure. 
 
 
 
 

SOL 6.4 
a) atoms consist of 
particles, including 
electrons, protons, 
and neutrons; b) 
atoms of a 
particular element 
are alike but are 
different from 
atoms of other 
elements  
 

Proton 
Neutron 
Electron 
Quark 
Positive Charge 
Negative Charge 
Electron Cloud 
Atomic Mass Unit 

Math :Finding 
valence electron 
numbers. 
 
Math/Art : 
Geometric 
patterns of 
electron shells. 
 
 

 
 
 

Jan. -Feb.  
 
 
 

Periodic 
Table 

PS.4       The student will investigate and 
understand the organization and use of 
the periodic table of elements to obtain 
information. Key concepts include 
a) symbols, atomic numbers, atomic  
            mass, chemical families (groups),  
            and periods; 
b) classification of elements as metals,  
            metalloids, and nonmetals; and 
c) formation of compounds through  
            ionic and covalent bonding.  

SOL 6.4 
c) elements may be 
represented by 
chemical symbols; 
d) two or more 
atoms interact to 
form new 
substances, which 
are held together by 
electrical forces 
(bonds); e) 
compounds may be 
represented by 
chemical formulas; 
f) chemical 
equations can be 
used to model 
chemical changes; 
and g) a limited 
number of elements 

Atomic Number 
Atomic Mass 
Atomic Symbol 
Valence Electron 
Reactivity 
Metals 
Metalloids 
Nonmetals 
Group/Family 
Period 
Periodicity 
Ion 
Isotope 
Ionic Bond 
Covalent Bond 

Geography: 
International 
efforts to identify 
elements and 
subatomic 
particles. 
 
LA : Classical 
greek and latin 
roots of element 
names. 
 
Poetry/written 
assignment on 
behaviors of 
various elements:  
http://www.everyp
oet.com/absurditie
s/elements/ 



 

comprise the largest 
portion of the solid 
Earth, living matter, 
the oceans, and the 
atmosphere.  
SOL 6.6 
a) air as a mixture 
of gaseous elements 
and compounds; 
SOL LS.5 
b) transformation of 
water and carbon 
dioxide into sugar 
and oxygen; and  
SOL LS.6 
a) the carbon, 
water, and nitrogen 
cycles 

Students can 
submit their own 
ideas for elemental 
properties. 

 
Feb. 

 
 
 
 
 

Changes in 
Matter 

PS.5       The student will investigate and 
understand changes in matter and the 
relationship of these changes to the Law 
of Conservation of Matter and Energy. 
Key concepts include: 

a) physical changes; 
b) chemical changes; and 
c) nuclear reactions.  

 Chemical  
    Equation/Formula 
Reactants 
Products 
Endothermic 
Exothermic 
Nuclear Fission 
Nuclear Fusion 
Conservation of  
      Mass/Matter 
Conservation of  
       Energy 

Geography : What 
is the source of 
your electricity? 
Chemical 
reactions, nuclear 
reactions, and 
their distributions 
in VA. 
 
Math : Balanced 
chemical 
equations. 

 
 
 
 

Quarter 4 



 

Time/D
ates 

SOL/Str
and 

Objective/Content/Essential 
Questions/Cognitive Level 

Vertical 
Alignment 

Vocabulary Cross-curricular 
Connections 

 
Feb. - Mar 

 
 
 
 
 

Temp and 
heat 

PS.7       The student will investigate and 
understand temperature scales, heat, and 
thermal energy transfer.  Key concepts 
include 
c)                  conduction, convection, and  
               radiation; and 
d)                   applications of thermal energy  
               transfer. 

SOL 6.3 
a) Earth’s energy 

budget; b) the role 
of radiation and 
convection in the 
distribution of 
energy; c) the 
motion of the 
atmosphere and the 
oceans; d) cloud 
formation; and e) 
the role of thermal 
energy in 
weather-related 
phenomena 
including 
thunderstorms and 
hurricanes.  

Heat 
Thermal energy 
Kinetic energy 
Temperature 
Celsius scale 
Kelvin scale 
Absolute zero 
Conduction 
Convection 
Radiation 
Phase Change 
Freezing Point 
Melting Point 
Boiling Point 
Freezing 
Melting 
Condensing 
Evaporating 
Boiling 
Vaporizing 

 

Health : Exercise 
and temperature 
regulation. 
 
Geography: 
Weather and the 
uneven heating of 
the Earth’s 
surface. 
 
Math : The sun 
and angle of 
incidence. 
 
Math: 
Temperature scale 
conversion 

Mar.  
 
 
 
 
 
 

Sound 
Wave

s 

PS.8       The student will investigate and 
understand  the characteristics of sound 
waves.  Key concepts include 
a) wavelength, frequency, speed,  
            amplitude, rarefaction, and  
            compression; 
b) resonance; 
c) the nature of compression waves; 
and 
d) technological applications of sound. 

 

 Frequency 
Wavelength 
Amplitude 
Resonance 
Compression Wave 
Longitudinal Wave 
Compression 
Rarefaction 
Medium 
Reflection 
Interference Pattern 
Ultrasound 
Sonar 

Music : Pitch and 
frequency. 
 
Math:  Frequency 
ratios and pitch. 
 
Math : How does 
the length a guitar 
string impact 
frequency? 
 
Geography: 
Compression 



 

waves and 
earthquakes. 
 
LA: Pitch, 
amplitude, 
cadence, and 
reading with 
inflection/conveyi
ng emotion. 

Apr.  
 
 
 
 
 
 

Transvers
e 

Wave
s 

 PS.9       The student will investigate and 
understand the characteristics of 
transverse waves.  Key concepts include 
a) wavelength, frequency, speed,  
            amplitude, crest, and trough; 
b) the wave behavior of light; 
c) images formed by lenses and 
mirrors; 
d) the electromagnetic spectrum; and 
e)         technological applications of light. 
 

 Transverse Wave 
Crest 
Trough 
Refraction 
Reflection 
Diffraction 
Interference 
Lense 
Mirror 
Convex 
Concave 
Converge 
Diverge 
Electromagnetic Waves 
Visible Light 
Gamma Ray 
X-Ray 
Ultraviolet Light 
Infrared Light 
Radio Wave 
Microwave 

Math:  Parabolic 
reflection and 
focal points. 
 
Geography : EM 
radiation and 
global 
communication. 
 
 

Apr.  Electricit
y and 
Magn
etism 

PS.11       The student will investigate and 
understand  basic principles of electricity 
and magnetism. Key concepts include  
a) static electricity, current electricity, and 
circuits;  
b) relationship between a magnetic field and 
an electric current; 

 Static Electricity 
Series Circuit 
Parallel Circuit 
Electromagnet 
Magnetic Field 
Electric Current 
Voltage 

Geography: - 
Earth’s magnetic 
field & its 
significance. 
Global efforts to 
utilize alternative 
energy sources 



 

 c) electromagnets, motors, and generators 
and their uses.; and  
d) conductors, semiconductors, and 
insulators. 

 

Resistance 
Generator 
Motor 
Conductor 
Semiconductor 
Insulator 
Diode 
Solar Cell 
LED 
Transmitter 
Transistor 

 

(solar power, wind 
power, etc.) in the 
production of 
electricity. 

 
 
 
 
RESOURCES:  
Science Explorer: Physical Science Textbook 
Explore Learning 
Interactive Achievement 
Google Docs 
SOLpass.org 
Quizlet 
ReadWorks 
Jefferson Science Lab 
VDOE SCI 8 Blueprints 

http://www.doe.virginia.gov/testing/sol/blueprints/science_blueprints/2010/2010_blueprint_science_8.pdf 
VDOE Science Sample Lesson Plans 

http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml 
VDOE SOL Results and how to guide instruction http://www.doe.virginia.gov/testing/sol/performance_analysis/index.shtml 



 

VDOE Sci Crosswalk 
http://www.doe.virginia.gov/testing/sol/frameworks/science_framewks/2010/science_sol_crosswalk_03_10.pdf 

VDOE Science Instructional Resources http://www.doe.virginia.gov/instruction/science/index.shtml#science_resources 
 
 
COMMON ASSESSMENTS: 
Pre/Post Exam 
Quarter 1 Benchmark 
Quarter 2 Benchmark 
Quarter 3 Benchmark 
Mousetrap Car 
SOL Science 8 Exam 
 


