
Lesson 9: Recursive Algorithms

45 minutes

Overview

How can recursion be used to implement standard

algorithms?

Students explore how the standard algorithms they have

worked with can be implemented using recursion.

Students practice tracing recursive solutions involving

String s, arrays, and ArrayList s using the console or

The Theater. Students then participate in a peer review

to give and receive feedback on the progress they have

made on their Creative Coding with The Theater Project.

Standards Full Course Alignment

CSA Conceptual Framework

CON-2 - Programmers incorporate iteration and

selection into code as a way of providing instructions

for the computer to process each of the many

possible input values

Agenda

Warm Up (5 minutes)

Recursive Palindromes

Activity (35 minutes)

Recursive Algorithms

Peer Review and Feedback

Wrap Up (5 minutes)

Revisiting the Need to Knows

Assessment: Check for Understanding

AP Classroom Topic Questions

Objectives

Students will be able to:

Trace recursive solutions with

String s, arrays, and

ArrayList s

Preparation

Print copies of the Tracing

Recursion handout (one for each

student)

Create code review groups if you

are not reusing the same groups

Check the Teacher's Lounge for

verified teachers on the CSA

Forum to find additional

strategies or resources shared by

fellow teachers

Links

Heads Up! Please make a copy of

any documents you plan to share

with students.

For the students

Tracing Recursion - Handout

U7L9 Extra Practice - Handout

Teaching Guide

Warm Up (5 minutes)

Recursive Palindromes

 Remarks

https://staging-studio.code.org/courses/csa-2022/standards
https://forum.code.org/t/csa-unit-7-lesson-9-recursive-algorithms/36324/2
https://docs.google.com/document/d/1CERY59fuerRvJkdIVfkQkXJ7UrppA1ZUrGOXijKlPQg/edit?usp=sharing
https://docs.google.com/document/d/1qV6GyJQsl8sIklU4aLJ_PuliYIiEBwUXynrZlU24qWA/edit?usp=sharing




We previously wrote an algorithm to determine if a word or phrase was a palindrome. We also learned

in the previous lesson that any iterative solution can be translated to a recursive solution.

 Discuss: Use the Retrieve-Pair-Share strategy to discuss the prompt.

How could we solve this problem recursively?

Discussion Goal: Students share that they can translate the iterative solution to a recursive solution by

identifying the base and recursive case. Students realize that the base case is when there is either one

letter or no letters left. The recursive case is to compare the first and last letter of the word, then

remove them to examine the next letters.

 Do This: Click through the animated slide to identify the base and recursive cases for a recursive

palindrome solution.

Activity (35 minutes)

Recursive Algorithms (20 minutes)

 Remarks

You saw in the previous lesson that you could write recursive algorithms to work with arrays. Since a

recursive algorithm can work anywhere that an iterative algorithm can, we can also write recursive

solutions to work with other types of data, including String s.

 Do This: Review the lesson objectives.

Group: Place students in pairs.

 Do This: Direct students to Level 1 on Code Studio to investigate the program with a partner.

Students make the changes to the program as prompted.

Investigate: Recursive Algorithms

 Discuss: Click through the animated slide to display the prompts.

What do you notice about the code in this program?

What do you wonder about the code in this program?

Discussion Goal: Students notice that the recursive solution has the same results as the iterative

solution. Students may also notice that the recursive solution is easier to read and identify the base and

recursive cases in both solutions. Students may wonder if one approach is faster or why they might

choose one approach over another.

 Teaching Tip

Remind students that iterative and recursive solutions can be used interchangeably and that there

are benefits to both approaches to solving problems.

 Display: Show the video – Recursion.

 Distribute: Give each student a copy of the Tracing Recursion handout.
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

 Do This: Direct students to complete Levels 2 and 3 on Code Studio. On Level 2, students complete a

choice level tracing recursive methods with String s, arrays, or ArrayList s and complete the Tracing

Recursion handout. Students continue to complete a Check for Understanding on Level 3.

Tracing Recursive Methods

Peer Review and Feedback (15 minutes)

 Remarks

Before working towards the next benchmark, it is helpful to assess your achievement of this

benchmark and get feedback on your development so far.

 Do This: Click through the animated slide to have students participate in the Code Review Call and

Response.

 Do This: Direct students to complete a code review on Level 4.

Code Review: Creative Coding with The Theater Project

Wrap Up (5 minutes)

Revisiting the Need to Knows

 Remarks

We just learned a lot of new information today, which may have even answered some of the Need to

Know questions you wrote down about the Creative Coding Project. As we progress through the unit,

it is helpful to stop and note what we have learned that is related to or useful for the project.

 Do This: Have students review the questions they wrote in the "Need to Know" column on page two

of their Creative Coding with The Theater Project Planning Guide. Students add new questions to this

column, check off any answered questions, and write answers to any questions in the "Learned" column.

 Do This: Have students share what they added to their chart with a partner.

 Teaching Tip

If time permits, you can also have students share as a class.

 Do This: Review the concepts covered in this lesson.

Assessment: Check for Understanding

 2-3

2 3

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Check For Understanding Question(s) and solutions can be found in each lesson on Code Studio. These

questions can be used for an exit ticket.

Check for Understanding

AP Classroom Topic Questions

To assign questions from the AP Classroom Question Bank that align with this lesson, create a custom

quiz in AP Classroom by searching the Question Bank for the Essential Knowledge statements listed at

the top of this lesson plan. You can find instructions and video demonstrations to do this on AP Central.

If you are interested in licensing Code.org materials for commercial purposes contact us.
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https://apcentral.collegeboard.org/instructional-resources/ap-classroom
https://creativecommons.org/
https://code.org/contact

