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Avionics  AVT 100



This course may be taught in its entirety or individual instructional modules may be taught for short-term training.  Contents of this course may be used in adult education work based project learner activities, adult education workplace education, career/technical education degree and non-degree programs, noncredit training, and customized training.  

COURSE DESCRIPTION:  This course is designed to introduce the student to the basic concepts, terminology, and procedures associated with applied analytical skills. Specifically, the course provides students with applicable math, physics, and report writing skills.  Upon completion, students will have the foundational knowledge needed to solve practical problems and exercises encountered in class and throughout the Avionics Program.  
COURSE PREFIXS/NUMBERS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
AVT 100

CONTACT/CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  

Theory
1 Credit hour
Lab

2 Credit hours

Credit

3 Credit hours

NOTE: Colleges may schedule lab hours as manipulative (3:1) or experimental (2:1).  Adjustments in contact hours must be made accordingly.

PREREQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
As required by program.
CO-REQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
As required by program.
INDUSTRY COMPETENCIES

Solve practical problems using math skills

Solve practical problems involving application of physics laws and principles

Research and write a technical report

COURSE OBJECTIVES  

The cognitive objective of this course is for each student to comprehend foundational knowledge needed to perform stated entry-level industry competencies.

The performance objective of this course is for each student to apply foundational knowledge to electronic problems and exercises encountered in class. 
INDUSTRY COMPETENCIES AND CRITERION OBJECTIVES
	INDUSTRY COMPETENCIES
	CRITERION OBJECTIVES

	MODULE A: MATHEMATICAL APPLICATIONS

	Solve practical problems using technical math skills
	Given the knowledge taught in this class, practical problems requiring the use of technical math solve the problems achieving 70% of the problems correct.  

	Locally-identified industry competencies
	Locally-developed criterion objectives

	MODULE B: ELECTRONICS PHYSICS

	Solve practical problems using physics skills
	Given the knowledge taught in this class, practical problems requiring the use of physics, solve the problems achieving 70% of the problems correct.

	Locally-identified industry competencies
	Locally-developed criterion objectives

	MODULE C: REPORT WRITING

	Research and write a technical report
	Given the knowledge taught in class, a technical problem requiring research, write a technical report addressing the problem.

	Locally-identified industry competencies
	Locally-developed criterion objectives


ENABLING OBJECTIVES/KEY INDICATORS

MODULE A: MATHEMATICAL APPLICATIONS
· Use the decimal number system to add, subtract, multiply, and divide whole numbers and decimal fractions

· Add, subtract, multiply, and divide negative numbers

· Add, subtract, multiply, and divide fractions

· Raise numbers to powers and extract roots of numbers

· Use powers of 10 to add and subtract large number

· Use common and natural logarithms in numerical computations

· Convert between the metric system and the U.S. Customary Service

· Apply the basics of algebra using literal numbers, terms, and factors

· Solve equations using principles of basic algebra

· Solve simultaneous linear equations using addition and subtraction

· Apply the basics of trigonometry in solving angles

· Apply the basics of computer mathematics to convert between number systems
MODULE B: ELECTRONICS PHYSICS

· Define electronics in aviation

· Explain the purpose of electronics in aviation

· Define electricity

· Define resistance 

· Explain the function of resistance

· Define resistors

· Explain the purpose of resistors

· Recognize resistors by color code

· Define conductors 

· Explain the function of conductors

· Recognize conductors

· Define Insulators

· Explain the function of insulators

· Recognize insulators

· State Ohm’s Law

· Explain Ohm’s Law

· Apply physics to practical problems encountered in class

MODULE C: REPORT WRITING

· Explain the technical report writing process

· Define research

· Explain the purpose of research

· Define objectivity

· Explain the impact of objectivity on the technical report writing process

· Define organization in writing

· Explain the importance of organization in the technical report writing process

· Define writing composition

· Explain the purpose of documentation in the technical report writing process

· Describe how presentation impacts the technical report writing process

COURSE CONTENT OUTLINE
MODULE A: MATHEMATICAL APPLICATIONS

SAFETY INSTRUCTION

· General

· Fire Drills

· Sever Weather

· Lab Safety

DECIMAL NUMBERS AND ARITHMETIC

· The Order of Places

· The Decimal Point

· Decimal Fractions

· Addition

· Subtraction

· Multiplication

· Division

· Moving the Decimal Point

· The Percent Sign (%)

· Squares and Square Roots

· Average Value

· Root-Mean Square Value (RMS)

· Order of Operations and Signs for Grouping Numbers

NEGATIVE NUMBERS

· Positive and Negative Numbers

· Addition of Negative Numbers

· Subtraction of Negative Numbers

· Multiplication and Division of Negative Numbers

FRACTIONS

· Multiplication of Fractions

· Division of Fractions

· The Simplest Form of a Fraction

· Multiplying or Dividing a Fraction by a Whole Number

POWERS AND ROOTS

· Positive Exponents

· Roots of Positive Numbers

· Squares and Roots for the Digits

· Powers of a Negative Number

· Roots of a Negative Number

· Powers and Roots of Fractions

· Powers and Roots of Numbers and Exponents

· Squares and Roots with Factors

· Squares and Roots with Terms

· Using a Calculator for Powers and Roots.

POWERS OF TEN

· Positive Exponents of 10

· Negative Exponents of 10

· Converting to Powers of 10

· Multiplication with Powers of 10

· Division with Powers of 10

· Reciprocals with Powers of 10

· Addition and Subtraction with Powers of 10

· Raising an Exponent of 10 to a Higher Power

· Taking a Root with Powers of 10

· Summary of Arithmetic Operations with Digits 1 and 10

· Combined Operations

LOGARTIHMS

· Examples of Logarithms

· Characteristic and Mantissa of a Logarithm

· Negative Logarithms

· Antilogarithms

· Logarithmic Graph Paper

· Decibel Units (dB)

· Natural Logarithms

THE METRIC SYSTEM

· Metric Prefixes

· Length Units

· Weight Units

· Volume Units

· Metric Units of Power, Work and Energy

· Temperature and Heat Units

ALGEBRA

· Literal Numbers

· Adding or Subtracting Literal Numbers

· Powers and Roots of Literal Numbers

· Multiplying or Dividing Literal Numbers with Exponents

· Fractions with Literal Numbers

· Terms and Factors

· Polynomials

· Canceling Literal Numbers in a Fraction

· Binomials

· Factoring

METHHODS OF SOLVING EQUATIONS

· Operations on Both Sides of an Equation

· Transposing Terms

· Solutions of Numerical Equations

· Inverting Factors in Literal Equations

SIMULTANEOUS LINEAR EQUATIONS

· Adding or Subtracting Equations

· Method of Subtraction of one Unknown

· Determinants for Two Equations

· Determinants for Three Equations

TRIGONOMETRY

· Types of Angles

· The Right Triangle

· Trigonometric Functions

· Table of Trigonometric Functions

· Angles of More than 90 Degrees

· Radian Measure of Angles

· Special Values of Angles

· The Inverse Trigonometric Functions

· Using the Electronic Calculator for Trigonometric Functions

· Positive and Negative Numbers

· The j Operator

· Definition of a Complex Number

· Operations with Complex Numbers

· Magnitude and Angle of a Complex Number

· Polar Form of Complex Numbers

· Converting Polar to Rectangular Form

COMPUTER MATHEMATICS

· Binary Numbers

· Counting with Binary Numbers

· Binary Addition

· Subtraction by Adding the Complement

· Converting Decimal Numbers to Binary Numbers

· Binary-Coded Decimal numbers (BCD)

· Octal Number System

· Hexadecimal Number System
MODULE B: ELECTRONICS PHYSICS

SURVEY OF ELECTRONICS

· Development of Electronics

· Wireless Broadcasting

· Radio Broadcast Services

· Applications of Electronics

· Electronic Components

· Digital Logic Gates

· Essentials of Electronic Circuits

ELECTRICITY

· Negative and Positive Polarities

· Electron and Protons in the Atom

· Structure of the Atom

· The coulomb of unit

· The Volt Unit of Potential Difference

· Charge in Motion is Current

· Resistance is Opposition to Current

· The Closed Circuit

· Direction of the Current

· Direct Current (DC) and Alternation Current (AC)

· Sources of Electricity

RESISTORS

· Types of Resistors

· Resistor Color Coding

· Variable Resistors

· Rheostats and Potentiometers

· Power Rating of Resistors

· Series and Parallel Combinations of Resistors

· Resistor Troubles

CONDUCTORS AND INSULATORS

· Function of the Conductor

· Standard Wire Gage Sizes

· Types of Wire Conductors

· Connectors

· Printed Wiring

· Switches

· Fuses

· Wire Resistance

· Temperature Coefficient of Resistance

· Ion Current in Liquids and Gases

· Electrons and Hole Charges in Semiconductors

· Insulators

· Troubleshooting Hints for Wires and Conductors

OHM’S LAW

· The Current I=V/R

· The Voltage V=IR

· The Resistance R=V/I

· Practical Units

· Multiple Units

· The Linear Proportion Between V and I

· Electric Power

· Power Dissipation in Resistance

· Power Formulas

· Choosing The Resistor for the Circuit

· Electric Shock

· Open-Circuit and Short-Circuit Troubles
MODULE C: REPORT WRITING

TECHNICAL REPORT WRITING PROCESS

· Technical report writing defined

· The difference between technical report writing and other types of writing

· The purpose of technical report writing

· The steps in technical report writing

RESEARCH

· Research defined

· The purpose of research

· The process of research

· The impact of research in the technical report writing process

OBJECTIVE

· Writing objective defined

· The purpose of the writing objective

· Writing effective objectives

· Characteristics of effective objectives

ORGANIZATION

· What is organization?

· Steps to achieving organization in writing

COMPOSITION

· The nature of composition

· Keys to effective composition

DOCUMENTATION

· The importance of documentation

· The documentation process

· Types of documentation

PRESENTATION

· The importance of presentation

·  Report formatting 


RECOMMENDED METHODS OF EVALUATION:  The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module.  The instructor should develop 1-3 test questions per Knowledge Level of Learning, 2-4 test questions per Comprehension Level of Learning, and 5-6 questions per Application Level Learning.  The instructor should use the following test item types for each level of learning:

Knowledge:  Alternative response test items (true/false or yes/no) 

Comprehension:  Multiple choice

Application: Multiple choice, short answer exercises

The instructor should ensure each student meets the performance and standards published in each objective.  

TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain

Knowledge Comprehension   Application
	Total

Cognitive
	Total Performance

	Module A
	
	
	11
	11
	1

	Module B
	10
	6
	1
	17
	1

	Module C
	4
	6
	
	10
	1

	Number of indicators per level
	14
	12
	12
	38
	3


	Cognitive Level

(Thinking)
	Goal For Students
	Teaching Methods
	Teaching Activities

	Knowledge

Descriptive Verbs:

Defines, Lists, States, Describes, Identifies
	Knows common terms, specific facts, methods, procedures, basic concepts, principles
	Lecture

Computer Based Instruction

Video 

Demonstration
	Mnemonics

Examples or Illustrations

Repetition

Summaries 

Reviews

	Comprehension

Descriptive Verbs:

Describe, Explains,

Summarizes
	Understands facts and principles

Interprets verbal material

Interprets charts and graphs

Translates verbal material to mathematical formulas

Estimates future consequences

Justifies methods and procedures
	Informal Lecture

Discussion

Demonstration

Participation

Interactive Computer Based Instruction
	1. Teach to the Knowledge Level

2. Explains and demonstrates concept, principle or procedure learned

3. Put students in new situation, and instructor and students co-solve employing the indicated concept, principle, or procedure.

4. Put students in a new situation, and the students solve the new situation using the concept, principle, or procedure while instructor supervises.

5. Reteach as required

	Application

Descriptive Verbs:

Uses, Solves, Operates, Produces, Demonstrates, Constructs
	Applies concepts and principles to new situations

Applies laws and theories to practical situations

Solves mathematical problems

Constructs charts, graphs, or simple mechanism

Demonstrates correct usage of a method or procedure
	Demonstration

Individual Research

Lab Exercises

Case Studies

Experiments
	1. Teach to the Knowledge Level

2. Teach to the Comprehension Level

3. Student must identify the concept, principle, or procedure and use it to solve new scenario

4. Reteach as required

	Psychomotor Level

(Doing)
	Goal For Students
	Teaching Methods
	Teaching Activities

	Mechanism

Descriptive Verbs:

Assembles, calibrates, constructs, measures, fixes, dismantles, sketches
	Learned responses have become habitual and can be performed with some confidence and proficiency
	Lab Exercises

Case Studies

Experiments
	1. Demonstration

2. Observation

3. Feedback

4. Reteach as required




RECOMMENDED INSTRUCTIONAL METHODOLOGIES:  The table below links the teaching methods and activities most effective for facilitating student achievement of learning outcomes published in this plan of instruction. 

REFERENCE INFORMATION

	GLOSSARY OF TERMS

	Cognitive Domain 


	The domain of learning typified by thinking and focused on the development of intellectual capabilities.

	Course Objectives  


	The overall goal of the course of instruction stated in broad terms.

	Criterion Objectives  


	The terminal outcome each student is required to meet.  Criterion objectives are directly related to industry competencies.  There will be one or more criterion objectives published for each industry competency.

	Enabling Objectives/ Key Indicators 
	The required knowledge and/or skill each student must acquire in order to have the best chance of achieving the stated performance in the criterion objective.

	Industry Competencies 
	Entry-level skills students must acquire during enrollment in the course.  

	Plan of Instruction (POI)
	A teaching-learning plan that includes student centered instructional objectives, outlined content, instructional and evaluation strategies, and other relevant information needed to guide the development and/or revision of learning experiences such that students achieve stated educational outcomes.   

	Psychomotor Domain  


	The domain of learning typified by performing or doing and focused on the development of motor skills.

	Table of Specifications 
	Used to ensure adequate sampling of student knowledge as specified by the enabling and criterion objectives.

	EXPLANATION OF SECTIONS

	Contact/Credit hours
	Specifies the recommended contact to credit hours for each course.  Mandates the total credit hours awarded for each course.

	Co-requisite Course
	Course required in conjunction to the specified course often in the form of a lab.

	Course Content Outline
	A listing of topics for instruction in a particular course.

	Course Description 
	A broad description of key elements in a given course.

	Course Prefix/ Numbers
	 Used to identify courses taught in multiple disciplines. 

	Modules
	A grouping of interrelated knowledge and skills representing a sub-element of a course.

	Prerequisite Knowledge
	Intellectual capabilities required for handling the academic rigors of the discipline.


	Recommended Instructional Methodologies
	Suggests the most effective instructional methods for achieving stated learning levels.

	Recommended Methods of Evaluation 
	Suggests test item options for measuring student achievement of enabling objectives.  Suggests the number of test items required to adequately measure student achievement of enabling objectives.  Mandates the evaluation of criterion objectives. 

	DIRECTIONS FOR USE

	1.
	Review the entire document.

	2.
	Assess the industry competencies specified in the POI keeping in mind that the stated skills are the target outcomes for the course.

	3.
	Assess the criterion objectives written for each competency keeping in mind the objective specifies the behavior each student must exhibit in order to achieve the competency. 

	4.
	Adjust performance evaluation instruments to ensure each criterion objective is addressed.

	5.
	Develop additional performance evaluations as needed.

	6.
	Assess enabling objectives/key indicators specifying student outcomes. 

	7.
	Adjust objective evaluations based on the guidance provided in the POI table of specification to ensure adequate sampling of student learning outcomes.

	8.
	Evaluate current classroom curriculum and determine if learning experiences support student achievement of skills identified in criterion objectives.  Adjust as necessary.

	9.
	Review recommended instructional methodologies for teaching activities appropriate to specified levels of learning.

	10.
	Develop appropriate learning experiences for those skills not addressed. 

	11.
	Ensure specified contact hours are enough to cover existing and new learning experiences developed.

	12.
	Ensure adequate time exists to evaluate each student on all criterion objectives. 

	13.
	Adjust course syllabus to reflect changes made.

	14.
	If necessary, adjust school surveys to reflect changes made.
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