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Lancaster City Schools 
 

The Vision 
A community focused on student 

achievement 
 

The Mission  
To prepare students of all ages to meet 

academic, social, civic, cultural, and 
employment needs of the 21st Century. 
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Educational Philosophy 
 
 
 

The School Board believes in the dignity and uniqueness of each student and recognizing their inherent 
differences, endeavors to provide a broad curriculum enabling students to reach their maximum 
potentials. 
 
Success in education necessitates a curriculum that considers multiple learning styles and which 
encompasses a variety of teaching methods. 
 
Mental and emotional development begins at birth and continues throughout life.  Each of our schools 
must strive to create an atmosphere which fosters healthy and productive attitudes toward education 
and which encourages a life-long interest in learning. 
 
The Lancaster City Schools are committed to: 
 

1. teaching 21st century skills pertaining to reading, writing, mathematics, historical perspective, 
scientific inquiry, technology, arts, culture, health and wellness, social and vocational areas to 
meet or exceed a mastery level so that students continue intellectual growth and development; 

 
2. providing experiences which enable students to develop critical thinking, reasoning, problem 

solving and decision making skills; 
 

3. stimulating creativity, encouraging personal enrichment; 
 

4.  and providing approaches to wellness that enable students to define their individuality; 
 

5. fostering attitudes of acceptance and respect for the ideas, beliefs and goals of others; 
 

6. fostering attitudes of social responsibility so that every student contributes to their community 
in a positive way. 

 
Our ultimate goal is to generate graduates of the Lancaster City Schools who, as adults, will stand 
confidently, participate fully, learn continually and contribute meaningfully to our world.  
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Goals and Objectives 
 
 

The goal of this school system is to accept responsibility for the development of each child into 
an adult who can stand confidently, participate fully, learn continually and contribute 
meaningfully to our world.   

To achieve the desired goal, five equally important objectives with desired outcomes will be 
incorporated into our curriculum planning:  

1.  To ensure that each student develops mastery in academic skills.   
 
2.  To ensure that each student develops the capacity to recognize and analyze current and 
future challenges and opportunities.   

3.  To ensure the development of meaningful interpersonal relationships among students, staff 
and the community.   

4.  To ensure that staff, students and parents are afforded maximum feasible participation in 
the development and evaluation of programs and policies that meet the educational needs of 
all stakeholders. 

5.  To ensure maximum efficiency in the allocation of human and material resources.   
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Science Philosophy 

 
 

Science is the discovery of knowledge through a standard, logical process using observation and 
investigation. Science education must stress this structured scientific method of inquiry.   
Integration of technology is necessary to explore and deepen student understanding of 
scientific concepts. 
 
A hands-on approach that incorporates the use of inquiry, technology, and gathering data is felt 
to be the most effective instructional method. It is also believed that it is critical students ask 
questions, problem solve, use critical thinking, and communicate their findings to others. The 
Lancaster City Schools Principals of Science Course of Study details the necessary knowledge, 
concepts, skills, and scientific principles necessary to understand scientific issues of our time.  
 
The planned teaching experiences should occur in an intellectual environment developed at a 
pace and level that corresponds with individual student needs. Opportunities should be 
provided for remediation, enrichment and acceleration. 
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Lancaster City Schools 
Science Course of Study 

 
Principles of Science 

 
Principles of Science is a course that focuses on the study of the fundamental concepts of 
matter, energy and motion as they pertain within the automotive world.  This focus is guided by 
the standards set forth in the Ohio Career Field Technical Content and correlate to the ODE 
Benchmarks. 
 
(1) Science in the Automotive World  

 
(A) Review of Algebra and applicable mathematics concepts 

a. Student will be able to determine which variable in a given equation is to be 
used, solved, or manipulated. 

b. Students will be able to solve mathematic story problems using contextual 
clues within the problem 
 

(B) Standard vs. Metric Units 
a. Students will be able to use the standard and metric system to solve 

mathematic problems. 
b. Students will be able to use dimensional analysis to convert from standard 

to metric units. 
c. Students will be able to measure to 1/1000th of an inch and have an 

understanding of the factors of ten. 
 

(C) Basic Trigonometry 
a. Students will have a basic understanding of the different angles used during 

the alignment process 
i. Toe 
ii. Camber 
iii. Caster 

 
(2) Study of Matter 

 
(A) Classification of matter according to physical and chemical properties. 

a. Students will be able to describe the common physical properties of metals. 
i. Physical: conductivity. 

ii. Chemical: reactions with non-metals to produce salts. 
b. Students will be able to identify and describe acids as compounds that 

exhibit common chemical properties. 
i. Sour taste. 

ii. Color changes with litmus and other acid/base indicators. 
c. Students will be able to explain the use of the pH scale as it pertains to the 

different fluids of an automobile. 
 

(B) Differences in Physical Properties. 
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a. Students will be able to explain solids, liquids and gases by the ways the 
particles of the substances are arranged and by the forces of attraction 
between particles. 

b. Students will be able to define physical properties: color, solubility, odor, 
hardness, density, melting point and boiling point, viscosity and malleability. 

(C) Representation of Matter. 
a. Students will understand that the particulate nature of matter is 

represented by models. 
b. Students will be able to explain the phases of matter using the atomic-

molecular theory. 
(D) Atoms and Molecules. 

a. Students will understand that atomic structure determines the physical and 
chemical properties of an element. 

b. Students will understand the role, location, charge, and mass of the main 
subatomic particles: 

i. Protons (relation to atomic number and atomic mass). 
ii. Neutrons (relation to atomic mass, atomic stability and isotopes). 

iii. Electrons (relation of valence electrons to chemical bonds). 
(E) Periodic Trends. 

a. Students will understand that the Periodic Table of Elements lists the order 
of elements by increasing number of protons. 

b. Students will understand that the organization of the Periodic Table of 
Elements illustrates patterns of physical and chemical properties of the 
elements. 

i. Periods: horizontal rows. 
ii. Groups or families: vertical columns.  

1. Families with specific names and properties. 
(F) Reactions of Matter. 

a. Students will understand that bonding describes how atoms are arranged in 
molecules and how atoms rearrange in chemical reactions. 

b. Students will be able to describe and diagram the interactions of electrons 
in bonding. 

i. Ionic bonding: losing and gaining electrons; formation of ions; ionic 
compounds. 

ii. Covalent bonding: sharing of electrons; formation of molecules. 
iii. Release of energy (exothermic) or absorption of energy 

(endothermic) during chemical reactions. 
c. Students will understand the Law of Conservation of Mass in terms of: 

i. The number and type of atoms and total mass being the same 
before and after a chemical reaction. 

(3) Energy and Waves 
 
  (A)  Energy Basics. 
   a.   Students will be able to explain kinetic energy as the energy of motion. 

b.   Students will be able to explain potential energy. 
i.    Gravitational: separation of mutually attracting masses. 
ii.    Electrical: separation of mutually attracting or repelling charges. 
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c.   Students will be able to explain that thermal energy is associated with the 
disordered motion of atoms or molecules. 
d.   Students will understand energy is a scalar quantity with the unit of Joules 
(J). 
 

  (B)  Conservation of Energy. 
a.    Students will be able to explain that the total initial energy of a closed 
system is equal to the total final energy of a closed system.  
b.   Students will understand that energy is measured relative to a reference 
point of zero energy and that this reference may be adjusted to different 
situations. 
c.   Students will be able to calculate kinetic energy using the formula: Ek = 
1/2mv2. 
d.   Students will be able to calculate gravitational potential energy using the 
formula: Eg = mgh (g = 9.8 m/s2; h = height in meters above the reference point). 
 

(C) Transformation of Energy. 
a. Students will understand that work is a method of energy transfer that 

occurs when an outside force moves an object over a distance, and that the 
force and displacement must be in the same direction. 

b. Students will calculate work with the equation W = FΔx. 
 

(D) Waves 
a. Students will understand that waves transmit energy from one place to 

another and can transfer energy between objects. 
i. Total amount of energy remains constant. 

b. Students will understand the nature of wave speed and be able to calculate 
quantities associated with the speed of a wave. 

i. A wave travels at a constant speed through a particular uniform 
material (e.g. water waves at same depth). 

ii.  Wave speed depends on the medium (e.g. waves travel faster in 
solids than in gases). 

iii. For a particular uniform medium, as frequency (f) increased, the 
wavelength (λ) of a wave is decreased. 

iv. vwave = λf. 
c. Students will understand and explain the interaction of waves with the 

environment. 
i. Absorption: wave encounters a new material, resulting in energy 

transformation (usually thermal energy). 
ii. Reflection: wave bounces off solid barrier. 

iii. Refraction: wave changes direction (bends) as it travels from one 
medium into another medium. 

iv. Diffraction: wave bends around small obstacles or openings. 
v. Superposition: waves meet and occupy the same part of the 

medium will cause an algebraically added displacement.  Otherwise, 
waves will pass through each other and continue travel as before. 

vi. Doppler Effect: Wavelength and observed frequency depends on       
the relative motion of the source and the observer. 
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1. Toward: wavelength shorter, frequency higher. 
2. Away: wavelength longer, frequency lower. 

(E) Thermodynamics 
a. Students will be able to understand that heat is a form of energy 
b. Students will understand the difference between conductors and insulators.   
c. Students will understand the transfer of heat by three methods 

i. Conduction 
ii. Convection 

iii. Radiation 
(F) Electrical Systems 

a. Students will be able to calculate resistance, voltage, and current in a given 
diagram 

b. Students will understand light sensitive cells and their associated efficiency. 
c. Students will know the three components of a transistor and their purposes. 

i. Collector 
ii. Base 

iii. Emitter 
d. Students will be able to measure resistance in different circuits. 
e. Students will understand wiring parallel and series circuits 

 
(4) Motion and Forces 

 
  (A)  Straight Line Motion Basics. 

a.   Students will be able to understand the concept that motion is relative to 
the observer’s frame of reference and that there is no motionless frame from 
which to judge all motion. 
b.   Students will be able to identify quantities with both magnitude and 
direction as vector quantities, such as position, displacement, velocity and 
acceleration. 
c.   Students will be able to identify quantities with magnitude only as scalars 
quantities, such as distance, speed and time. 
 

(B)  Displacement (change in position). 
a.   Students will be able to calculate displacement by subtracting the initial 
position from the final position, Δx = xf – xi. 
b.   Students will understand that motion can be positive or negative depending 
upon the direction of motion. 
c.   Students will be able to describe examples of instances in which the 
displacement is not equal to the distance travelled. 
 

(C) Velocity (rate at which position changes). 
a. Students will be able to calculate average velocity by dividing displacement 

by the elapsed time, vavg = (xf – xi)/(tf – ti). 
b. Students will understand that motion can be positive or negative depending 

upon the direction of motion. 
c. Students will understand that objects moving with constant velocity have 

the same displacement for each successive time interval. 
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d. Students will understand that velocity changes when an object speeds up, 
slows down and/or changes direction. 

e. Students will understand that instantaneous velocity is the velocity of an 
object at any instant and may not travel for any period of time or cover any 
distance with that particular velocity. 
 

(D)  Acceleration (rate at which velocity changes). 
a. Students will be able to calculate average acceleration by dividing the 

change in velocity divided by elapsed time, aavg = (vf – vi)/(tf – ti). 
b. Students will understand that acceleration can be positive or negative but 

not the specific description of motion that causes these accelerations. 
c. Students will be able to define “zero acceleration” as either standing still or 

as moving with a constant velocity. 
 

(E) Students will be able to define “constant acceleration” as the same change of 
instantaneous acceleration for equal successive time intervals. 
Graphical Representations of Motion 

a. Students will be able to determine the specifics about speed, direction and 
change in motion by examining motion graphs with positive x-values and 
limited to constant velocity or constant acceleration. 

b. Students will understand the shape of specific velocity descriptions when 
depicted on a position vs. time graph. 

i. Constant Velocity: straight line. 
ii. Zero velocity (at rest): straight horizontal line. 

iii. Acceleration: curved line. 
c. Students will be able to calculate relative velocity by determining the slope 

of a line on a position vs. time graph. 
i. Positive slope: motion in a positive direction. 

ii. Negative slope: motion in a negative direction. 
d. Students will understand that shape of specific acceleration descriptions 

when depicted on a velocity vs. time graph. 
i. Constant acceleration: straight line. 

ii. Zero acceleration 
1. At rest: straight horizontal line on the zero y-axis. 
2. Constant velocity: straight horizontal line on non-zero y-

axis. 
iii. Non-constant acceleration: curved line. 

e. Students will be able to calculate average acceleration by determining the 
slope of a line on a velocity vs. time graph. 
 

(F) Newton’s Laws of Motion. 
a. Students will be able to use forces to understand patterns of motion 

through Newton’s Laws. 
i. Students will be able to define force as a vector quantity, having 

both magnitude and direction. 
ii. Students will understand that the unit of force is a Newton (N). 

1. One Newton of force will cause a 1 Kg object to accelerate 
at a rate of 1 m/s2 (1 N = 1 Kg·m/s2). 
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b. Students will understand that an object does not accelerate (remains at rest 
or maintains a constant velocity) unless an unbalanced force acts on it. 

i. Students will understand that the S.I. unit of mass is a kilogram (Kg). 
ii. Students will be able to define inertia as the resistance to a change 

in motion and that the mass of an object is directly related to 
inertia. 

c. Students will understand that the rate at which an object changes its speed 
or direction (acceleration) is directly proportional to the vector sum of the 
applied forces (net force) and inversely proportional to the mass. 

i. Students will be able to perform calculations using Newton’s Second 
Law of Motion, a = Fnet/m. 

ii. Students will understand that when the net force acting on an 
object is zero, the object will not accelerate. 

1. Moving objects remain moving without change in speed or 
direction. 

2. Objects at rest will remain stationary. 
iii. Students will be able to calculate weight (gravitational force) from 

mass. 
1. Weight of objects near Earth’s surface can be calculated 

with the equation Fg = mg, where g = 9.8 m/s2. 
 

(G) Types of Forces. 
a. Students will understand that force pairs are part of a single interaction. 
b. Students will be able to define friction as a force between two surfaces that 

oppose sliding. 
i. Students will understand that the friction force on an object always 

points in a direction opposite to the object’s relative motion. 
c. Students will be able to define a normal force as existing between two solid 

objects when their surfaces are pressed together due to other forces acting 
on one or both objects. 

ii. Students will understand that a normal force is always a push 
directed at right angles from the surface of the interacting objects. 

d. Students will understand that a tension force occurs when a non-slack rope, 
wire, cord, or similar device pulls on another object. 

iii. Students will understand that the tension force always points in the 
direction the device is pulling. 

iv. Students will be able to understand how stress affects different 
components of the suspension system. 

e. Students will understand that gravitational, magnetic and electrical forces 
occur continually even when objects are not touching or the objects are not 
present at all and are called forces at a distance. 

v. Students will be able to describe the field model as a representation 
of forces at a distance. 

vi. Students will understand that when an object with the appropriate 
property enters the field, the field exerts a force on it. 

1. Appropriate properties: mass for gravitational fields, charge 
for electric fields, magnetic object for magnetic fields. 
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2. The stronger the field, the larger the magnitude of force 
exerted by the field. 

f. Students will understand that hydraulics are used to multiply force 
i. Students will understand the transferring of force in a hydraulic 

system. 
(H) Levers and Mechanical Advantage 

a. Students will understand the use and advantages of levers within a given 
system. 

b. Students will understand the mechanical advantage associated with 
different the different systems of an automobile. 
 

Assessment Component 
Students may be assessed using any or all of the following formative or summative 
assessment methods: 
 
Entrance tickets   Posters 
Exit Tickets   Essays 
Graphic Organizers  Projects 
Homework   Informal individual and group lab activity reports 
Quizzes    Lab quizzes 
Chapter or Unit Tests  Lab practicals 

 


