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COURSE DESCRIPTION  

This course includes logic, design and problem solving techniques used by programmers and analysts in addressing and solving common programming and computing problems. The most commonly used techniques of flowcharts, structure charts, and pseudocode will be covered and students will be expected to apply the techniques to designated situations and problems.   This is a CORE course.   
CONTACT/CREDIT HOURS 
Theory Credit Hours  
  

3 hours  

Lab Credit Hours



0 hour  

Total Credit Hours 



3 hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
NOTE:  This course was previously listed as CIS/DPT 110.  It was changed January 11, 2008 upon recommendations by the faculty.

PROFESSIONAL COMPETENCIES

· Use elementary algorithms for sorting and searching

· Solve problems and develop algorithms using control structure, abstractions of sequence, selection and repetition, following a disciplined approach

· Develop, interpret and translate an algorithm using a design tools 

· Use procedural abstraction, top down algorithmic design, and step wise refinement methods 

INSTRUCTIONAL GOALS
· Cognitive - Comprehend foundational knowledge of computer logic and programming.
· Psychomotor – Solve problems and write programs using computer logic and programming.

· Affective – There are no affective objectives directly associated with this course.
PROFESSIONAL COMPETENCIES/OBJECTIVES

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	MODULE A – PROBLEM SOLVING AND ALGORITHMS

	MODULE DESCRIPTION – This module provides students with knowledge of problem solving and how to develop and use algorithms.   This module is foundational for other modules in this course.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES

	A1.0
Develop, interpret and translate algorithms using a specified design tool.  (B/3c)
	A1.1
Given a problem, write an outline addressing inputs, outputs, and process steps to solve the problem.

	ENABLING OBJECTIVES 
	KSA Indicators

	A1.1.1
Define terms associated with problem solving and algorithms.

A1.1.2
Describe conditions and requirements for algorithms.

A1.1.3
Describe methods of analyzing a problem and developing a solution.

A1.1.4
Explain starting, processing, and finishing states for algorithms.

A1.1.5
Describe Input and Output to an algorithm.

A1.1.6
Describe methods of verifying algorithms solve a problem.

A1.1.7
Describe memory mapping.

A1.1.8
Explain the purpose of memory mapping.

A1.1.9
Describe the process of memory mapping.

A1.1.10
Describe program data.

A1.1.11
Identify simple variables.

A1.1.12
Define simple variables.

A1.1.13
Describe simple variables.
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	MODULE A OUTLINE:
· Problems and Problem Solving

· Defining the problem

·  Algorithms

· Designing a solution algorithm

· Checking the solution algorithm 

· Stages of algorithmic development

· Input and Output

· Variable types

· Memory mapping


	MODULE B –DESIGN TOOLS

	MODULE DESCRIPTION -   During this module students learn to develop, interpret, and translate algorithms using specified design tools. 

	PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	B1.0
Develop, interpret and translate algorithms using a specified design tool.  (B/3c)
	B1.1
Given a common problem, develop an algorithm to solve the problem, use pseudocode to translate the solution.  

	ENABLING OBJECTIVES 
	KSA Indicators

	B1.1.1
Describe the steps in the program development process.

B1.1.2
Explain considerations when using current program design methodology.

B1.1.3
Describe considerations when using procedural programming.

B1.1.4
Describe considerations when using object-oriented programming.

B1.1.5
Describe common words when writing pseudocode.

B1.1.6
Describe the three basic control structures using pseudocode.

B1.1.7
Describe how various flowchart symbols are used.
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	MODULE B OUTLINE:
· Steps in program development

· Program Design Methodology

· Procedural versus Object oriented programming

· Introduction to pseudocode

· Program Data

· How to write pseudocode

· Meaningful names

· The Structure Theorem

· Flowcharts

· How to develop flowcharts


	MODULE C – SEQUENTIAL AND SELECTION PROGRAMMING STRUCTURES

	MODULE DESCRIPTION -   This module provides students with knowledge and skills to solve problems and develop algorithms using sequential and selection programming structures.

	PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE

	C1.0
Solve problems and develop algorithms using control structure, abstractions of sequence, selection and repetition, following a disciplined approach. (C/3c)
	C1.1
Develop algorithms for sequential and selection programming structure problems.  Use a specified design tool to translate the solution.

	ENABLING OBJECTIVES 
	KSA Indicators

	C1.1.1
Describe sequential statement execution.

C1.1.2
Use Boolean logic foe making decisions.

C1.1.3
Explain the use of simple selection algorithms.

C1.1.4
Explain the use of multiple selection algorithms.

C1.1.5
Explain the use of nested selection algorithms.
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	MODULE C OUTLINE:

· Sequential execution

· Boolean logic

· Simple selection algorithms

· Multiple selection algorithms

· Nested selection algorithms


	MODULE D – REPITITION PROGRAMMING STRUCTURES

	MODULE DESCRIPTION -   This module provides students with knowledge and skills to solve problems and develop algorithms using repetition programming structures.

	PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	D1.0
Solve problems and develop algorithms using control structure, abstractions of sequence, selection and repetition, following a disciplined approach.  (B/3c)
	D1.1
Given a common repetition programming structure problems, develop various algorithms for solve problems.



	ENABLING OBJECTIVES 
	KSA Indicators

	D1.1.1
Describe repetition of statements as substitute for multiple sequential statements.

D1.1.2
Explain the different between repetition structures (DO WHILE, DO.UNTIL, FOR.NEXT).

D1.1.3
Explain controlled and uncontrolled looping.

D1.1.4
Define nested control structures.

D1.1.5
Explain the use of nested control structures including sequence, selection, repetition.
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	MODULE D OUTLINE:
· Repetition statements

· Repetition structures 

· Repetition using the DOWHILE structure

· Repetition using the REPEAT…UNTIL Structure

· Counted Repetition

· Repetition algorithms

· Looping

· Nested control structures


	MODULE E – ADVANCED VARIABLE TYPES AND DEFINITIONS

	MODULE DESCRIPTION -   This module provides students with knowledge and skills to solve problems and develop algorithms using advanced variable types and definitions.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES

	E1.0
Solve problems and develop algorithms using control structure, abstractions of sequence, selection and repetition, following a disciplined approach. (C/3c)
	E1.1
Given a common repetition programming structure problems, develop various algorithms for solve problems.

	ENABLING OBJECTIVES 
	KSA Indicators

	E1.1.1
Apply simple variables within an array.

E1.1.2
Define complex variable types (multidimensional arrays).

E1.1.3
Describe variable usage within objects.

E1.1.4
Illustrate the need for arrays.

E1.1.5
Define arrays of variables.

E1.1.6
Develop pseudocode for common array operations.

E1.1.7
Use simple variables in a single dimensional array.

E1.1.8
Use complex variables in a multi dimensional array.
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	MODULE E OUTLINE:
· Complex variables

· Variable usage

· Arrays

· Arrays and variables

· Pseudo code for common array operations
· Single dimensional array
· Multi dimensional array


	MODULE F – MODULARIZATION

	MODULE DESCRIPTION – This module provides students with knowledge and skills to solve problems and develop algorithms using modularization.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES

	F1.0
Solve problems and develop algorithms using control structure, abstractions of sequence, selection and repetition, following a disciplined approach. (C/3c)
	F1.1
Develop programming examples that require a simple modular structure that incorporates sequence selection, selection, repetition, and arrays.

	ENABLING OBJECTIVES 
	KSA Indicators

	F1.1.1
Describe complex problem solutions as a collection of simple solutions.
F1.1.2
Describe conditions which should be present for creation of functions and subroutines.
F1.1.3
Define scope.
F1.1.4
Illustrate communication between main program and sub programs, global and local variables, and parameter passing.
F1.1.5
Describe cohesion as a measure of the internal strength of a module.
F1.1.6
Describe coupling as a measure of the extent of information interchange between modules.

F1.1.7
Explain the concept of scalability.
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	MODULE F OUTLINE:
· Modularization

· Hierarchy of charts or structure charts

· Further Modularization

· Communication between modules

· Using parameters in program design 

· Steps in modularization

· Programming examples using modules
· Steps in Modularization 

· Module cohesion

· Module coupling

· Scalability


	MODULE G – INTRODUCTION TO PROGRAMMING 

	MODULE DESCRIPTION – This module provides students with foundational knowledge and skills in using specified programming languages. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES

	G1.0
Apply the concepts of logic by writing a program using a specified language.  (B/3b)


	G1.1
Given the knowledge from this course, a problem requiring the utilization of computer logic skills, and verbal instructions, write a program(s) to solve the problem.

	ENABLING OBJECTIVES
	KSA Indicators

	G1.1.1
Differentiate between programming languages.
G1.1.2
Describe the elements of semantics and syntax for a specified language.
G1.1.3
Describe the procedures for coding a specified language.
G1.1.4
Describe the procedures for creating and writing in a specified language.
G1.1.5
Describe the procedures for debugging a program in a specified language.
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	MODULE G OUTLINE:
· Programming languages

· Syntax and Semantics

· Creating object code

· Executing object code

· Debugging
· Project: comprehensive problem utilizing skills learned 


 ENABLING Objectives Table of specifications

The table below identifies the percentage of cognitive objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	
	
	
	

	Module B
	
	
	
	

	Module C
	
	
	
	

	Module D
	
	
	
	

	Module E
	
	
	
	

	Module F
	
	
	
	

	Module G
	
	
	
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

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

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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