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Northeast Georgia RESA Computer Science Endorsement 

Course 1:  Program Design  

 

Overview of Program Design, Algorithms, Structures, and Logic 

 

This is the first in a series of four courses. 

Required Text: 

Gaddis, Tony.  Programming Logic and Design, 5th edition, Pearson. ISBN 978-0-13-

480115-5. 

 

Additional readings are located in the modules of the course site. 

 

Course description: This course is an introduction to program logic and design. This 

course is an introductory course for computer science educators.  We will study an over-

view of algorithms, secondary storage, data types, variables, and control structures.  The 

learner will be introduced to input, processing, output, binary conversions, Boolean logic, 

and more.  This course has many examples and problems/activities. The instructor may 

choose to add a programming language for each of the programming example in the 

book.  The prospective teacher will have the opportunity to explore the textbook to be 

used in his/her classroom, whether to add a language or animated applications such as 

Scratch as an additional module, and explore how to present the material to the teacher’s 

grade level. 

 

Course Goals 

Participants in this course will increase knowledge and develop skills to: 

  

• Define problem solving and programming concepts 

• Develop structured solutions using logic structures  

• User defined variables and types 

• Demonstrate decision making in programming by using algorithms, pseudocode, 

and flowcharting 

• Introduce object-oriented programming 

 

 

Course Requirements and Assignments 

Nature of Assignments 

 

• Weekly discussions will be conducted through Canvas and will be a 

requirement of the course.  Participants will need to create a new 

conversation each week and respond to two conversations begun by other 

students.  Expectations will be defined each week. 
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• Participants will answer questions from the text, particularly questions at the 

end of each chapter. 

• Participants will write pseudocode and use flow charts to simulate 

programming. 

• Participants will write about their experiences and reflect on teaching 

practices involving computer science. 

 

 

  Additional Information regarding the text:   

 

Concept Statement: Each major section to the text starts with a concept statement.  This 

statement concisely summarizes the main point of the section. 

Example Programs:  Each chapter has an abundant number of complete and partial 

example programs, each designed to highlight the current topic.  Pseudocode, flowcharts, 

and other design tools are used in the example programs. 

In the Spotlight: Each chapter has one or more “In the Spotlight” case studies that 

provide detailed, step-by-step analysis of problems, and show the student how to solve 

them. 

Video Notes: A series of online videos, developed specifically for this book, are 

available on the course’s website. 

Note: Notes appear at several places throughout the text. They are short explanations of 

interesting or often misconceptions that some may have. 

  

.   

Clinical Practicum/Field Experiences 

Northeast Georgia RESA has a commitment to provide teacher candidates experiences to 

work with and in diverse educational settings. The field experience part of our program 

involves giving the Candidates the opportunity to teach to, assess, and/or honor, diverse 

cultures, linguistics, learning styles, and interests in their fellow Candidates, the 

educators and students they serve. Our belief is that Candidates should have field 

experiences directly related to developing the characteristics, skills, and knowledge, 

which are necessary for a teacher who teaches Computer Science, to obtain through the 

opportunities to work in a variety of settings and demographics. 

 

The authentic field experience (35 hours) requires the teacher candidate to participate in a 

supervised and coordinated series of real applications of pedagogical knowledge and 

skills occurring in actual classroom settings that allow candidates to further develop and 

demonstrate the knowledge and skills acquired in the coursework.  

 

The candidates, who participate in the Computer Science Endorsement Program, are very 

diverse in their experiences, strengths and deficiencies. Also, the Endorsement Program 

includes teachers at elementary, middle, and high school levels. In an effort to provide 

the most relevant experiences for our candidates, a menu of field experience options has 
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been created so that candidates can work with the instructor in selecting those activities 

which best meet their personal needs. They will have 5 hours of field experience 

activities during the Program Design course and 10 hours of field experience activities in 

the remaining three courses for a total of 35 hours. Additional 15 hours of field 

experience for candidate’s student teaching or teaching experience done previously will 

be accepted to total 50 hours of field experiences.  Please refer to the Clinical/Field 

Experiences Handbook for detailed information about this requirement. 
 

 

 

Passing the Class 

You must complete ALL assignments and discussions.  You will need 80% of the total points to 

pass this course. In addition, you will need to have a score of 80% on assignments in the course, 

and an 80% on exams.  You will be able to resubmit assignments to improve your grade, but the 

highest score you will receive on resubmitted assignments will be 80% of the total possible 

How discussions are graded 

For this course, discussions forums are for clarity and answers to questions on the module 

assignments that the instructor thinks may benefit the entire class. The exception to this rule is 

the first discussion forum. 

Discussion forums are meant to represent face-to-face conversation that might be had in a live 

class.   

Policies 

Since this is an online course and much of the work is self-monitored AND may involve some 

collaboration with other students, all work is to be turned in and all participation in activities 

completed on or before the posted due date. Except for exceptional circumstances, assignments 

and discussions will be closed on the due dates and times.   Late assignments will be penalized 

by deduction of points.   

Vacations and children’s activities are not considered “exceptional circumstances.”  Complete 

assignments early if you know you are going to have a conflict with a due date.  If you do have 

an emergency, please notify the instructor as soon as possible by email.  I am glad to work with 

you on extensions if there truly are “exceptional circumstances.”   
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Standards Alignment:  Details on course activities are given below and at locations on the 

course’s website. The following activities will be required for each module:  

• Review Questions 

• Algorithm Work Bench 

• Debugging 

• Programming Exercises 

 Below are common categories generally accepted and approved by the Interstate New 

Teacher Assessment and Support Consortium  

 1) Learning environment: The teacher uses an understanding of individual and group 

motivation to create a community of learners that encourages positive social 

interaction, active engagement in the subject matter, and the development of a 

sense of responsibility for their own learning.  

 2) Subject matter: The scholarly teacher understands and models the central concepts 

and modes of inquiry of his or her discipline(s), thereby engaging students in 

learning experiences that encourage critical thinking and stimulate continuing 

interest in the subject.  

 3) Student learning: Based on an understanding of how students develop and learn, the 

teacher provides learning opportunities that support students’ intellectual, social 

and personal growth.  

 4) Diversity: Understanding that each learner is unique, the teacher of a democratic 

classroom adapts and differentiates instruction to meet diverse needs of all 

students.  

 5) Instructional strategies: The teacher implements instructional strategies, including 

appropriate use of instructional technologies, designed to encourage students to 

develop critical thinking, performance skills, and content knowledge, while 

meeting required curriculum and program evaluation standards.  

 6) Assessment strategies: To foster knowledgeable and inquisitive learners, the teacher 

uses a variety of formative and summative assessments to evaluate student 

achievement and inform instructional decision-making.  

 7) Communication: The teacher uses verbal and non-verbal communication strategies 

along with complementary technologies to foster active inquiry, collaboration, and 

supportive interaction in the classroom.  

 8)  Research: The teacher’s professional practices reflect discerning uses of relevant 

research, as well as the ability to initiate systematic inquiry into instructional 
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practices and school-wide issues.  

 9) Reflection and professional development: The teacher is a reflective, critical, open- 

minded practitioner who continually evaluates his/her practices, beliefs, and the 

effects of her/his decisions, thereby refining a personal pedagogy to guide 

professional practices.  

10) Collaboration: The teacher communicates and collaborates democratically with 

other teachers, families, and members of the school’s communities to support 

student learning and well being.  

The following outcomes are correlated to the Georgia Department of Education and the ISTE 

standards. By the end of this course, candidates will be able to meet the following 

standards 

  

Candidates will:  

1. Understand how to conduct Active-Learning-Based teaching. Model recreated below 

from Guide to Teaching Computer Science:  

 

 

 

 

 

  

 

 

 

2. According to ISTE, CS Educators will demonstrate knowledge of content. 

http://www.iste.org/standards/iste-standards/standards-for-computer-science-educators 

This link is also for numbers 3, 4, and 5 below: 

3. CS educators will demonstrate effective teaching and learning strategies 

4. CS educators will demonstrate effective professional knowledge and skills 

   Trigger 

  Learning 

  Activity 

Discussion 

Summary 

http://www.iste.org/standards/iste-standards/standards-for-computer-science-educators
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5. CS educators will provide an effective learning environment: safe, ethical, supportive, 

fair  

6. Select and use appropriate assessments to ensure student have learned the materials.         

 

7. Formally assess professional development needs related to the standards, develop and 

monitor plans, systematically engage in training to meet the identified needs, and 

demonstrate mastery of standard.  

 

 

Websites: 

Links 

• http://www.flowgorithm.org/ 

• https://products.office.com/en-gb/visio/visio-professional-free-trial-flowchart-software 

• Other websites are listed on the syllabi of the next three courses 

 

  

http://www.flowgorithm.org/
https://products.office.com/en-gb/visio/visio-professional-free-trial-flowchart-software
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Class Competency Standard Content/Activities Assignment Assessment/ 
Evidence 

1 Course 
Overview and 
Algorithms 
Introduction 

• Examine class 
website and 
master using it. 

• Complete the 
Kahn Academy 
tutorial for 
Algorithms 

3i 
3ii 
3iii 

Module 1 provides an 
overview of the course, the 
requirements, and its 
organization.   
 
 
 
 
 
 
 
Tutorial: 
https://www.khanacademy.or
g/partner-
content/dartmouth-
college/dartmouth-
algorithms/a/get-started-
with-algorithms 

Assignments: 
 
Review: 
 Module 1: 
Overview, 
Introduction to 
Course, and Course 
Outline  
 
Post your profile 
and read profiles of 
classmates. 
 
 

 
 
 
 
 
 
 
 
 
 
Profile Posted 
 
 
Worksheet 
Completed 
after tutorial 
 

2 Introduction 
to Computers 
and 
Programming 
 
 
Input, 
Processing, 
Output 
 
 

•  2ii The purpose of Module 2 is to 
explain how computers work, 
data is stored, and why we 
write programs. This module 
also introduces program 
development lifecycle, data 
types, variables, mathematical 
operations, and sequence 
structure.  
 
Watch CS Unplugged lesson 
on teaching binary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Read  
Chapters 1 and 2 
Assignment:   
Multiple Choice 
Review Questions at 
the end of chapters 
1 and 2.  
 
Watch video: 
Converting binary to 
decimal (Appendix 
D explains too) 
Check out  other CS 
Unplugged Lessons 
for example 
hexadecimal. 
Page 26: 
Exercises 1 and 2 
Appendix A ASCII 
chart 
Exercises 3 
 Pages 75-79 
Algorithm 
workbench 
Exercises 1, 3, 4, 5, 
6, 10 
Debugging Exercises  
1, 3, 5 
Programming 
Exercises 
2, 4, 9 

 
Written 
assignment 

https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
https://www.khanacademy.org/partner-content/dartmouth-college/dartmouth-algorithms/a/get-started-with-algorithms
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 3 Modules 
Decision 
Structures and 
Boolean logic 

• Learn to 
implement 
modules, pass 
arguments to a 
module, and 
declare local and 
global variables 

• Learn to execute 
a decision 
(selection 
structure) and 
use logical 
operators and 
Boolean 
variables 

3ii In this module learners call 
modules and pass arguments.  
Students learn to construct 
modules. Learners solve 
equations containing Boolean 
logic and relational operators. 
Prospective students learn to 
evaluate and create selection 
structures. 
 

 

Read: 
Chapters 3 and 4  
View the following 
videos: 
Defining and calling 
a module 
Passing arguments 
to a module 
The single 
alternative decision 
structure 
The dual alternative 
decision structure 
The case structure 
 
Assignment: 
Review Questions 
At the end of 
chapters 3 and 4 
 
Chapter 3: 
Algorithm 
Workbench 
Exercises  
2, 4, 5, 6, 7 
Debugging  
Exercises: 
2, 4 
Programming 
Exercises: 
7, 10, 11 
 
Chapters 4: 
Algorithm 
Workbench 
Exercises  
2, 4, 5, 6, 7 
Debugging  
Exercises: 
2, 4 
Programming 
Exercises: 
2 (video the area of 
rectangle problem), 
10, 11 
 

 
Written 
assignment 
 
 
 
 
 
 
 

4 Repetition 
structures  

• Different types 
of loops 

• How to 
implement an 
accumulator 

• Nesting loops  
 

3ii Module 4 focuses on 
repetition.  

• Use loops for repetition 

• Use counters and 
accumulators 

• Implementation of nested 
loops 

 
   
 
 

Read: 
Chapter 5 
Repetition Structure 
Videos: 
The While Loop 
The Do-While loop 
The For Statement 
 Chapter 5 
Assignment:  
Algorithm 
Workbench 

 
Written 
assignment 
 
 
 
 
 
 
 
Formative 
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Exercises  
2, 4, 5, 6, 7 
Debugging  
Exercises: 
2, 4 
Programming 
Exercises: 
7, 8, 12 (factorial) 

Exam over 
concepts, 
evaluating 
expressions, 
debugging, and 
writing a 
program with a 
decision and/or 
iteration. 

5 Functions and 
Input 
Validation 

• Introduction to 
functions 

• Know how to 
write a function  

• Function for 
generating a 
random number 

• Use of other 
functions, such 
as pow, round, 
abs, sin, cos, 
length, append, 
substring, and to 
convert data 
from string, etc. 

• Defensive 
programming 

                       

 

Module 5 focuses on 
functions and what they 
accomplish. 
 
 

Read: 
Chapter 6 and 7. 
Functions and Input 
Validation 
Videos: 
Writing a function; 
Review Questions 
for chapters 6 and 7 
(15 total questions) 
 Chapter 6 and 7 
Assignment:  
Algorithm 
Workbench 
Exercises  
2, 3, 5 
Debugging  
Exercises: 
1, 3 
Programming 
Exercises: 
4,7, 8 (chapter 6) 
2,3 (chapter 7) 
 
 
Example to used 
and explained: 
Rock, paper, 
scissors, 11 
Also show example 
of running program 
for rock, paper, 
scissors, page 267 

 
Written 
assignment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 
Arrays 

• How to create a 
one dimensional 
array 

• How to construct 
the for..each 
loop for arrays 

• How to 
sequentially 
search an array 

• How to total 
values in an 
array 

• How to find 
lowest and 
highest value in 

2ii 
3ii 

Module 6 examines arrays. 
Examples and activities 
include: sum, average, highest 
and lowest values.  This 
module also covers two 
dimensional arrays and 
multidimensional arrays. This 
module includes how to sort 
and search arrays, such as 
bubble sort, selection sort, 
insertion sort, and binary 
search algorithms. 
 
  

Read: 
Chapters 8 and 9 
Arrays 
Videos: 
Using a loop to step 
through an Array 
Parallel arrays 
The insertion sort 
algorithm 
 
 
Assignments: 
Chapter 5 
Assignment:  
Algorithm 

 
Written 
assignment 
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an array 

• How to create 
parallel arrays 

• How to access 
elements in a 
two dimensional 
array 

• What is a 
multidimension-
al array? 

Workbench 
Exercises  
2, 3, 4, 6, 9 (chapter 
8) 
2,4 (chapter 9) 
Debugging  
Exercises: 
2, 3 (chapter 8) 
1 (chapter 9) 
Programming 
Exercises: 
7, 8 (both chapters) 

7 
Files  
 
Menu-driven 
programs 

• How files are 
used for input 
and output 

• Use of loops to 
process files 

• Use files and 
arrays 

• Control break 
logic 

3ii 
3iii 
 

Module 7 teaches students to 
use files for input and output, 
how to process files, and 
control break logic. 

Read: 
Chapters 10 and 11 
Assignments: 
Review Questions 
Algorithm 
Workbench 
Exercises  
2, 3, 5 
Debugging  
Exercises: 
1 (chapter 10) 
1,2 (chapter 11) 
Programming 
Exercises: 
4,7, 8 (chapter 10) 
5, 6 (chapter 11) 

Written Activity 
assignment 
 
 
 
 
 
 
 
 

8 
Text Processing 
 
Note: This is a 
short chapter.  
This will allow 
instructor to 
help 
prospective 
teachers plan 
for teaching 
their first 
computer 
science course 
or at least 
choose book 
and 
supplemental 
material. 

• Charter-by-
character text 
processing 

• Common string 
functions 

3ii Module 8 will help learners 
understand algorithms that 
step through characters one 
at time in a string and 
manipulate strings. 

Read: 
Chapter 12 
Assignments: 
Review Questions 
Algorithm 
Workbench 
Exercises  
1, 3, 7 
Debugging  
Exercises: 
1,3 
Programming 
Exercises: 
5,8 (Pig Latin) 
 
 

Written Activity 
assignment 
 
 
 
Exam over 
concepts, 
evaluating 
expressions, 
debugging, and 
writing a 
program with 
at least one 
array. 
 
 

9 
Recursion 
 

• A module that 
calls itself is a 
recursive 
module, such as 
used with 
factorial 

 Module 9 explores recursion. 
It shows examples of 
recursive algorithms such as 
factorial, recursive binary 
search function, the greatest 
common denominator (GCD), 
the towers of Hanoi, and 
summing a range of array 
elements (with recursion) 

 

Read: 
Read Chapter 13 
Recursion 
 
Assignments: 
Review Questions 
Chapter 12 
Assignments: 
Review Questions 
Algorithm 

Written Activity 
assignment 
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Workbench 
Exercises  
1, 3 
Programming 
Exercises: 
1,3 (recursive array 
sum),5 (recursive 
power method) 

10 
Object-
Oriented 
Programming 
 
GUI 
Applications 
and Event-
Driven 
Proramming 

• Define object-
oriented 
concepts 

• Create a class 

• Declare a class 
variable 

• Use accessor or 
mutator method 

• Know that a 
constructor is 
automatically 
called when an 
object is created. 
 

5ii 
5iii 
 
 
 
 
 
 
 
 
 

Module 10 addresses object-
oriented programming. 
Learners will use classes, 
UML, inheritance, and 
polymorphism. Learners will 
also learn about class 
variables, mutators, 
accessors, and constructors. 
This module also address GUI 
event driven programs such as 
those written in VB.net 
 

Read: 
Chapter 14 
Object-Oriented 
Programming 
 
Assignments: 
Review Questions 
Chapter 14 and 15 
Assignments: 
Review Questions 
Algorithm 
Workbench 
Exercises  
2, 5 (chapter 14) 
Programming 
Exercises: 
1 (video: The Pet 
Class Problem), 2 
(chapter 14); 
1(video The name 
and address 
problem), 4 (Celsius 
to Fahrenheit) 
(chapter 15) 

Written Activity 
assignment 
 
 
 
 
 
Final Exam: 
Evaluating 
modules, 
tracing code as 
in Algorithm 
Workbench, 
write code 
which include 
object-oriented 
programming 
or recursion. 
 
 
 
 
 
 


