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COURSE DESCRIPTION:
This course provides an introduction to the application of the principles of physics in technology. Topics include fundamentals of mechanics, properties of matter, heat and temperature, electricity, and modern physics.  Upon completion students should have a thorough understanding of the principles of physics. 
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



1 hour  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Apply Ohm’s law in real world circumstances.
· Convert various units of measurement to comparable units of measurement.
· Comprehend the relationship between speed, velocity, and acceleration.
· Comprehend the relationship between force and momentum.
· Comprehend the relationship between energy, work, and power.
· Comprehend rotational motion.
· Comprehend the use of machines that create force.
· Describe the mechanical properties of various materials.
· Describe temperature and heat, and ways in which you measure and control it.
· Comprehend the physics of heat.
· Describe common types of waves.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to Principles of Technology.
· Psychomotor – Apply principles of Principles of Technology.
· Affective – Value the importance of adhering to policy and procedures related to Principles of Technology.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – FUNDAMENTAL ELECTRONICS REVIEW

	MODULE DESCRIPTION – The purpose of this module is to teach the students to apply Ohm’s law in real world circumstances.  Topics include measuring voltage, current, resistance, and in various problem solving techniques.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Apply Ohm’s law in real world circumstances.
	A1.1
This competency is measured cognitively
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Define various electrical terms.

A1.1.2
Describe the relationship between voltage, current, and resistance.

A1.1.3
Solve for unknowns in voltage, current, and resistance.


	1
2

3

	MODULE A OUTLINE:
·  Measuring, and problem solving voltage, current, resistance 

· Ohms law

· Problem solving techniques


	MODULE B – UNITS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to convert various units of measurement to comparable units of measurement.  Topics include scientific notation, units of length, surface area, volume, mass and weight, and time.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Convert various units of measurement to comparable units of measurement.
	B1.1
This competency is measured cognitively
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Identify various units of measurement.

B1.1.2
Convert various units of length, volume, mass, weight, time, force, velocity, and surface area. 

B1.1.3
Identify the conversion ratios necessary for accurate conversion. 


	1
3

2

	MODULE B OUTLINE:
· Scientific notation
· Units of length
· Surface area
· Volume calculations
· Mass and weight
· Time


	MODULE C – LINEAR MOTION

	MODULE DESCRIPTION – The purpose of this module is to teach the students to comprehend the relationship between speed, velocity, and acceleration.  Topics include definitions, the laws of motion, and calculating speed, velocity, and acceleration.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Comprehend the relationship between speed, velocity, and acceleration.
	B1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Define motion and describe concepts of position, time displacement, velocity, speed, frame of reference and acceleration.
C1.1.2
Calculate the speed for various objects.

C1.1.3
Differentiate between speed and velocity.

C1.1.4
Calculate the velocity of various objects.

C1.1.5
Calculate the acceleration of various objects.
C1.1.6
Define and distinguish between vector and scalar quantities.

C1.1.7
Define the 3 laws of motion.

C1.1.8
Solve problems dealing with laws of motion.
	1
2

2

2

2

3

3

3

	MODULE C OUTLINE:
· Speed

· Velocity
· Acceleration


	MODULE D – FORCE AND MOMENTUM

	MODULE DESCRIPTION – The purpose of this module is to teach the students the relationship between force and momentum.  Topics include force, mass & weight, Newton’s law, multiple forces, static equilibrium, friction, and momentum.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Comprehend the relationship between force and momentum.
	D1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Define various terms such as force, friction, and momentum.
D1.1.2
Calculate force, mass, weight, friction, momentum.

D1.1.3
Explain and apply Newton’s law.
D1.1.4
Explain the concept of multiple forces.

D1.1.5
Explain the concept of static equilibrium.
	1
2

2

3

3

	MODULE D OUTLINE:
· Force

· Mass & weight

· Newton’s Law

· Multiple forces

· Static equilibrium

· Friction

· Momentum


	MODULE E – ENERGY, WORK, AND POWER

	MODULE DESCRIPTION – The purpose of this module is to teach the students the relationship between energy, work, and power.  Topics include units of energy, efficiency, conversions, potential energy, and kinetic energy.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Comprehend the relationship between energy, work, and power.
	D1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain, differentiate and calculate the various units of energy.

E1.1.2
Explain, differentiate and calculate the various units of efficiency.
E1.1.3
Explain, differentiate and calculate the various units of potential energy.

E1.1.4
Explain, differentiate and calculate the various units of kinetic energy.

E1.1.5
Covert between various units of energy.
	1
2

2

2

2

	MODULE E OUTLINE:
· Energy

· Units

· Efficiency
· Conversions

· Potential
· Kinetic


	MODULE F – ROTATIONAL MOTION

	MODULE DESCRIPTION – The purpose of this module is to teach the students the concept of rotational motion.  Topics include measuring angles, angular velocity, circular velocity, and torque.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Comprehend rotational motion.
	F1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Define angular measurement, angular velocity, and circular velocity.

F1.1.2
Differentiate between angular velocity and circular velocity.

F1.1.3
Explain, differentiate and calculate angular measurement.

F1.1.4
Explain, differentiate and calculate angular velocity.
F1.1.5
Explain, differentiate and calculate circular velocity.

F1.1.6
Explain, differentiate and calculate torque.
	1
2

2

2

3

3

	MODULE F OUTLINE:
· Measuring angles
· Angular Velocity

· Circular velocity

· Torque


	MODULE G – MACHINES

	MODULE DESCRIPTION – The purpose of this module is to teach the students the use of machines that create force.  Topics include mechanical advantage through the use of efficiency, levers, pulleys, wheels and axles, inclined planes, screws, and wedges.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Comprehend the use of machines that create force.
	G1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Define mechanical advantage.

G1.1.2
Define efficiency.

G1.1.3
Explain how a lever increases mechanical advantage.

G1.1.4
Explain how a pulley increases efficiency.

G1.1.5
Describe the use of wheels and axles in terms of mechanical advantage.

G1.1.6
Describe what an inclined plane does to efficiency.

G1.1.7
Explain the use of a screw and wedge.
G1.1.8
Explain, differentiate and calculate machine efficiencies.

	1
1

2

2

2

2

2

2



	MODULE G OUTLINE:
· Mechanical advantage

· Efficiency

· Lever

· Pulley

· Wheel and Axle

· Inclined plane

· Screw

· Wedge

· Compound machines


	MODULE H – STRENGTH OF MATERIALS

	MODULE DESCRIPTION – The purpose of this module is to teach the students the mechanical properties of various materials.  Topics include elastic properties, elastic limits, spring limits, plastic range, ultimate strength, breaking strength, stress, strain, bulk modulus, shear modulus, hardness, malleability, and ductility.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Describe the mechanical properties of various materials.
	H1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	H1.1.1
Explain, differentiate and calculate elastic properties.

H1.1.2
Explain, differentiate and calculate elastic limits.
H1.1.3
Explain, differentiate and calculate spring limits.

H1.1.4
Explain, differentiate and calculate plastic range.
H1.1.5
Explain, differentiate and calculate ultimate strength.
H1.1.6
Explain, differentiate and calculate breaking strength.
H1.1.7
Explain, differentiate and calculate stress.

H1.1.8
Explain, differentiate and calculate strain.

H1.1.9
Explain, differentiate and calculate bulk modulus.

H1.1.10
Explain, differentiate and calculate shear modulus.

H1.1.11
Explain, differentiate and calculate hardness.

H1.1.12
Explain, differentiate and calculate malleability.

H1.1.13
Explain, differentiate and calculate ductility.

	1
1

1

1

1

1

1

1

2

2

2

2

2

	MODULE H OUTLINE:
· Elastic Properties
· Elastic limit

· Springs

· Plastic range

· Ultimate strength

· Breaking strength

· Stress

· Strain

· Bulk modulus

· Shear modulus

· Hardness
· Malleability

· Ductility


	MODULE I – TEMPERATURE AND HEAT

	MODULE DESCRIPTION – The purpose of this module is to teach the students the ways in which you measure and control temperature and heat.  Topics include temperature scales, heat transfer, thermal insulation, convection, radiation, specific heat capacity, and changing the state of a substance.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0
Describe temperature and heat, and ways in which you measure and control it.
	I1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	I1.1.1
Explain, differentiate and calculate using various temperature scales.

I1.1.2
Explain different ways to measure temperature.

I1.1.3
Explain, differentiate and calculate heat.

I1.1.4
Explain, differentiate and calculate heat transfer.
I1.1.5
Explain, differentiate and calculate thermal insulation.

I1.1.6
Explain, differentiate and calculate convection.

I1.1.7
Explain, differentiate and calculate radiation.

I1.1.8
Explain different ways in which we control temperature.

I1.1.9
Explain, differentiate and calculate specific heat capacity.

I1.1.10
Explain how a substance changes based on varying the temperature.
	1
1

1

1

1

2

2

2

3

3

	MODULE I OUTLINE:
· Temperature scales

· Measuring temperature

· Heat

· Heat transfer

· Thermal insulation

· Convection

· Radiation

· Controlling temperature

· Specific heat capacity

· Changing the state of a substance


	MODULE J – THERMAL DYNAMICS:  HEAT ENGINES, HEAT PUMPS AND THERMAL EXPANSION

	MODULE DESCRIPTION – The purpose of this module is to teach the students the physics of heat.  Topics include heat engines, heat pumps, and thermal expansion of gases, liquids, and solids.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	J1.0
Comprehend the physics of heat.
	J1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	J1.1.1
Explain, differentiate and calculate heat engines.

J1.1.2
Explain, differentiate and calculate heat pumps.

J1.1.3
Explain, differentiate and calculate thermal expansion in gases.

J1.1.4
Explain, differentiate and calculate thermal expansion in liquids.

J1.1.5
Explain, differentiate and calculate thermal expansion in solids.
	2
2

3

3

3

	MODULE J OUTLINE:
· Heat engines

· Heat pumps

· Thermal expansion of gases, liquids, and solids


	MODULE K – WAVES

	MODULE DESCRIPTION – The purpose of this module is to teach the students the common types of waves.  Topics include velocity, frequency, wave length, wave types, general wave properties, distance and velocity measurements with waves, and sound waves.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	K1.0
Describe common types of waves.
	K1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	K1.1.1
Explain, differentiate and calculate wave velocity.

K1.1.2
Explain, differentiate and calculate wave frequency.

K1.1.3
Explain, differentiate and calculate wave length.

K1.1.4
Explain, differentiate and calculate wave types.

K1.1.5
Describe general wave properties.
K1.1.6
Explain, differentiate, and calculate distance and velocity measurements with waves.

K1.1.7
Explain, differentiate and calculate different aspects of sound waves.
	2
2

2

2

2

3

3

	MODULE K OUTLINE:
· Velocity
· Frequency

· Wave length

· Wave types

· General wave properties

· Distance and velocity measurements with waves

· Sound waves


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	33%
	33%
	34%
	

	Module B
	33%
	33%
	34%
	

	Module C
	12.5%
	50%
	37.5%
	

	Module D
	20%
	40%
	40%
	

	Module E
	20%
	80%
	
	

	Module F
	17%
	50%
	33%
	

	Module G
	25%
	75%
	
	

	Module H
	62%
	38%
	
	

	Module I
	50%
	30%
	20%
	

	Module J
	
	40%
	60%
	

	Module K
	
	71%
	29%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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