Lesson 9: Functions Explore /

Investigate

Overview

Students begin the lesson by considering two ways to
write out the lyrics of a song, one that includes a lot of
repeated text and one that does not. After exploring this
example students complete a series of investigate
activities in which functions have been used to remove
repeated code from a program. At the conclusion of the
lesson students discuss the concept of a function to
synthesize their learning and add definitions to their
journal.

Purpose

This lesson is both the Explore and Investigate
components of the EIPM sequence for functions.
Functions are best understood by actually using them in
a program, and so while the Explore component is
relatively shorter, students actually are given many
opportunities to observe how functions are used in
programs. There is a heavy emphasis on running
programs slowly to see how functions change the order
in which programs run.

If you are a teacher with more experience with the
concept of functions you may be wondering where other
related concepts like parameters, arguments, and return
values, will be introduced. In this unit these additional
concepts are not learning objectives, and they will not be
discussed in detail until later units. For now, it is fine for
students to think of functions simply as a way to name a
collection of commands so that they can be used in
multiple places within your code.

Standards Full Course Alignment

CSP Conceptual Framework
» AAP-3 - Programmers break down problems into
smaller and more manageable pieces. By creating
procedures and leveraging parameters,
programmers generalize processes that can be
reused. Procedures allow programmers to draw
upon existing code that has already been tested,
allowing programmers to write programs more
quickly and with more confidence.

Objectives

Students will be able to:

e Describe the way a function call
interrupts the normal flow of
execution within a program

¢ Modify programs that declare and
call functions to adjust their
functionality

e Trace the flow of execution in
programs that declare and call
functions

e Use appropriate vocabulary to
describe the declaring and calling
of functions

Preparation

e Print copies of the activity guide
of song lyrics used in the warm up
or determine how you'll project it
to the class.

¢ Review the apps that students will
investigate in the app

Links

Heads Up! Please make a copy of
any documents you plan to share
with students.

For the teachers

¢ CSP Unit 4 - Variables,
Conditionals, and Functions -
Slides

¢ Guide to EIPM Lessons - Video

¢ Guide to Explore Lessons - Video

e Guide to Investigate Lessons -
Video

For the students


https://staging-studio.code.org/courses/csp-2021/standards
https://docs.google.com/presentation/d/1a4w7xtUqAs-3jxMdcLiwGayVA9r3x7k27oiVfsApRMs/edit?usp=sharing
https://www.youtube.com/watch?v=OTvi0XRTIjA
https://youtu.be/mzm-xqXH8BQ
https://youtu.be/jC85CeXs3ds

CSTA K-12 Computer Science Standards (2017) + Defining and Calling Functions -

» AP - Algorithms & Programming Video (Download)
e Song Lyrics - Activity Guide

Agenda

Lesson Modifications

Warm Up (5 minutes)
Explore Song Lyrics

Activity (30 minutes)
Investigate

Wrap Up (10 minutes)
Synthesizing Discussion
Assessment: Check For Understanding

Teaching Guide

Lesson Modifications

Attention, teachers! If you are teaching virtually or in a socially-distanced

classroom, please read the full lesson plan below, then click here to access the modifications.

Warm Up (5 minutes)

Explore Song Lyrics
Distribute: Share print copies of Song Lyrics or project the activity guide where all can see it.

Discuss:

e /n Style 1, what line of the song do you sing after line 09? What about in Style 2?
o Style 2 uses fewer lines to write. Are there fewer lyrics to sing?
o What are the benefits of writing a song in Style 2?

Have students silently consider these prompts on their own, then share with a neighbor, and finally
move to a full class discussion.

Discussion Goal: This lesson does not feature a large hands-on explore segment, but students should
still get a quick introduction to the concept of a function before jumping in the code to try it out. Run
this discussion to help motivate the ideas underlying functions. Here are the main points to bring out.

* In Style 1 you read line 10 after line 09. This is a the normal order we're used to.
* In Style 2 you sing the lyrics “out of order”. After line 09 you’re going to sing line 35
* |t’s shorter to write the song but it’s the same song and will take the same time / lyrics to sing.

* Style 2 removes repetition and it also makes it a little easier to understand the overall structure of the
song


https://youtu.be/NBwlNBE9Fl0
https://videos.code.org/levelbuilder/csp_definingandcallingfunctions_sm-mp4.mp4
https://docs.google.com/document/d/1Kf0x84kHyOPXsEVp3LnXEYGiGybKXqqL86a4xgKHBLI/edit?usp=sharing
https://docs.google.com/document/d/1L3mWTEFvwwKYu8ZqFeZg6KGxv5vhVqxn6lB7rkw7RgA/edit?usp=sharing
https://docs.google.com/document/d/1Kf0x84kHyOPXsEVp3LnXEYGiGybKXqqL86a4xgKHBLI/edit?usp=sharing

& Remarks

This second song is written in a style that we're going to use to write some of our programs. In fact,
we're going to start off by looking at a program that "sings"” this exact same song.

Activity (30 minutes)

Investigate

Group: Group students in pairs.
Do This: Direct students to Level 1 for the lesson on Code Studio.

Level 1 - Explore Song Lyrics: This level is a continuation of the Explore activity in the warmup.
Students should watch the code run slowly to see how the code that is running will jump down to the
bottom of the program (the function declaration) when the name of the function is used (the function
cal).

1 Explore Functions

& Remarks

This concept that we just explored in both text and a program is called a "function”. We're going to
watch a short video that explains it in more detail.

Level 2 - Video: Watch the video as a class. The most important two takeaways are that

e Functions are declared in your program in order to give a group of commands a name
e Functions are called to run those commands.
¢ A function is only declared once but is called as many times as you wish.

Level 3 - Investigate Score Clicker

* Discuss: Once students have had a chance to run the code ask them to explore it and be ready to
share responses to the questions provided.
o The function is declared on line 23 but called three times, on lines 6, 12, and 19.
o This way of writing the program makes the code in each of the buttons much simpler to read. It
also removes repeated code.
¢ Modify: Have students modify the program as instructed. All of the modifications should be made
from within the function. Afterwards call out the following points.
o |If you change the function you can use those changes every place the function is called.
o These changes make it easier to debug your program since you are not writing redundant code.
You only need to rewrite and debug the code once.

Level 4 - Investigate Lemon Squeeze App with Functions

* Modify: Students in this level are asked to create a function themselves by identifying repeated
code. They'll need to create a single function for this repeated code.

* Discuss: After creating their function lead a short discussion on the benefits of creating a function to
remove repeated code.



@& 2-5 Declaring and Calling Functions
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Wrap Up (10 minutes)

Synthesizing Discussion

Journal: Review the updateScreen pattern with students. Afterwards have them add to their journal
definition for a function and a function call.

N 6 Update Screen Pattern

Discuss: Reflecting on today’s lesson about functions:

o What did you learn?
o What are you uncertain about?

Discussion Goal: Use this quick discussion to identify any open questions that students have at the
conclusion of the lesson. These can help you know where to focus attention in the next lesson.

Assessment: Check For Understanding

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.

Question: In your own words describe the benefits of creating functions in your code.

=7 Check For Understanding



