
Computer Science A

Unit 8 - Lesson 1
Project Planning



CSA

🎯 Lesson Objectives
By the end of this lesson, you will be able to . . .
● Break down a large project into manageable chunks
● Identify project requirements, tasks, and priorities 

Project Planning - Activity



CSA

🚀 Question of the Day

Why is it important to start a project by first 
identifying requirements, tasks, and priorities?

Project Planning - Activity



CSA Project Planning - Activity

Creative Coding with the Console 
Project Planning Guide
📍You should have:
● Creative Coding with the Console 

Project Planning Guide 
● pen / pencil 



CSA

Read through the Project 
Description on the first page of 
the Creative Coding with the 
Console Project Planning Guide 
and the rubric on pages 3-4.

✅ Do This:

Project Planning - Activity

The Creative Coding with the Console Project 
is an open-ended project that allows you to 
choose the topic for your project and the type 
of program you want to create.

pages
1-4



✅ Do This:

CSA

Go to page 5 of the 
Project Planning Guide.

Fill in the Know column 
with what you already 
know about Java that 
you can use to complete 
this project.

Project Planning - Activity



✅ Do This:

CSA

Fill in the Need to Know 
column with questions 
you have or things you 
don't know that you will 
need to learn to complete 
this project.

Project Planning - Activity



CSA Project Planning - Activity

🎯 Benchmark #1: Due Lesson 6
● Brainstorm project ideas and goals 
● Decompose the problem to identify the classes 

and methods you will need to implement 
● Obtain and implement feedback from peers 



CSA Project Planning - Activity

🎯 Benchmark #2: Due Lesson 8
● Develop one or more classes and data structures 
● Implement one or more algorithms 
● Obtain and implement feedback from peers 



CSA Project Planning - Activity

🎯 Benchmark #3: Due End of Project
● Self-assess your work using the program 

requirements and rubric 
● Finalize your program using the feedback you 

received and your self-assessment 
● Showcase your work! 



✅ Do This:

CSA

Post the tasks for the 
first benchmark in the 
TO DO column of your 
Project Planning Board.

Project Planning - Activity

Task 
#1

Task 
#2



✅ Do This:

CSA

Respond to the 
brainstorming prompts on 
page 7 of your Project 
Planning Guide.

Project Planning - Activity

page
7



Computer Science A

Unit 8 - Lesson 2
Searching



CSA

🎯 Lesson Objectives
By the end of this lesson, you will be able to . . .
● Analyze the efficiency of the linear search algorithm using 

execution counts 
● Differentiate between best case, average case, and worst case 
● Identify the benefits and limitations of the linear search algorithm 

Searching - Activity



CSA

🚀 Question of the Day

How can I determine the efficiency of an algorithm?

Searching - Activity



CSA

Target: 4 of Spades

A linear  (or sequential ) search  is a search algorithm 
that checks each item in order until the target is found.

Searching - Activity

📝 Unit 8 Guide



CSA

When a linear search is used on a 2D array, it 
checks each element in each row one at a time.
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Searching - Activity



CSA Searching - Activity

We can analyze an algorithm to determine its:
● Best case : the least number of executions an 

algorithm can take to complete its goal 
● Average case : the average number of executions 

an algorithm can take to complete its goal 
● Worst case : the most number of executions an 

algorithm can take to complete its goal

📝 Unit 8 Guide



💡Discuss:Retrieve
your knowledge 

and ideas and write 
it down silently

Pair
up with a neighbor 
and talk about your 

reflections

Share
your thoughts in a 
class discussion

CSA Searching - Activity

▶ What is the best case for the 
World's Worst Magician?

▶ What is the average case for the 
World's Worst Magician?

▶ What is the worst case for the 
World's Worst Magician?

📝 Unit 8 Guide



CSA

Target: 4 of Spades

By counting the number of guesses, you've been counting
the number of executions of the algorithm.

Searching - Activity

You've been tracking the execution count , or
number of times a code segment runs. 📝 Unit 8 Guide



CSA

An end user is the person who will use 
the program.

A user story is an informal explanation 
of a program feature written from the 
perspective of the user.

Searching - Wrap Up



✅ Do This:

CSA Searching - Wrap Up

Write user stories for your 
project on page 8 of your 
Project Planning Guide.



🚀 Question of the Day

CSA

How can I determine the efficiency of an algorithm?

Searching - Wrap Up



CSA

● average case: the average number of executions an algorithm can 
take to complete its goal

● best case: the least number of executions an algorithm can take to 
complete its goal 

● execution count: the number of times a code segment runs 
● linear/sequential search: a search algorithm that checks each item 

in order until the target is found 
● worst case: the most number of executions an algorithm can take to 

complete its goal 

💼 Key Vocabulary

Searching - Wrap Up



Computer Science A

Unit 8 - Lesson 3
Binary Search



CSA

💡Discuss:
What would the worst case execution count be if we 
used a linear search to find a specific card?

Binary Search - Warm Up

📝 Unit 8 Guide



CSA

💡Discuss:
What if this was the deck we needed to search?

Binary Search - Warm Up

📝 Unit 8 Guide



CSA

Target: 4 of Spades

Binary Search - Warm Up



CSA

🎯 Lesson Objectives
By the end of this lesson, you will be able to . . .
● Compare the efficiency of the binary search algorithm with the 

linear search algorithm using execution counts 
● Differentiate between an iterative and recursive implementation 

of the binary search algorithm 
● Identify the benefits and limitations of the binary search algorithm 

Binary Search - Activity



CSA

🚀 Question of the Day

How is a binary search more efficient than 
a linear search?

Binary Search - Activity



CSA

The binary search  algorithm finds a target element in 
a sorted list by dividing the list in half in each iteration.
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Binary Search - Activity

📝 Unit 8 Guide



💡Discuss:

CSA

How does the execution counts for the binary 
search algorithm compare to the execution counts 
for the linear search algorithm?

Binary Search - Activity

📝 Unit 8 Guide



CSA Recursion - Activity

public int recursiveSum(int num) {

  if (num <= 1) {

     return num;

  }

  return num + recursiveSum(num - 1);

}

Recursion is when a method calls itself.

The base case is the 
instance where a recursive 
method will return a value 
rather than calling itself.

The recursive case 
is the instance 
where the recursive 
method calls itself.



CSA
Searcher.java

public static int binarySearch(int[] nums, int left, int right, int target) {

  if (left > right) {

    return -1;

  }

  int middle = (left + right) / 2;

  if (target < nums[middle]) {

    return binarySearch(nums, left, middle - 1, target);

  }

  else if (target > nums[middle]) {

    return binarySearch(nums, middle + 1, right, target);

  }

  else {

    return middle;

  }

}

The recursive binary search 
method has parameters for 

the array to search, the 
index for the left position, the 

index for the right position, 
and the value to find.

The base case returns -1 if 
the left position is greater 

than the right position.

This indicates that the target 
was not found in the array.

If the value to find is less 
than the value at the middle 
position, we call the method 
with the right position set to 
the middle position minus 1.

If the value to find is greater 
than the value at the middle 
position, we call the method 
with the left position set to 
the middle position plus 1.

Otherwise, the value to find 
is equal to the middle 

position so we return the 
middle position.

Binary Search - Activity

📝 Unit 8 Guide



✅ Do This:

CSA

Revisit your Need to Knows!
● Check off answered questions 

in the Need to Know column.
● Add what you have learned 

and answers to any questions 
in the Learned column

● Add any new questions to the 
Need to Know column

Binary Search - Wrap Up



CSA

● binary search: a search algorithm that finds a 
target element in a sorted list by dividing the list 
in half in each iteration

💼 Key Vocabulary

Binary Search - Wrap Up


