Lesson 8: Project - Create a Representation

45 minutes

Overview

The project serves as a cumulative project for the chapter,
bringing together the different representation systems
students have learned to design a structure that represents
their perfect day. Students will first write a short description of
their perfect day and then review with a partner to identify the
key pieces of information they think a computer could capture.
As a class, students will decide how a punch card of bytes of
information will be interpreted to represent those pieces of
information. Students will then use the ASCII, binary number,
and image formats they have learned to represent their perfect
days and then trade punch cards and try to decode what the
other student's perfect day is like. This lesson forces students
to grapple with some of the challenges of representing
information in a computer since computers are good at
representing some kinds of information like numbers or
characters, but this forces students to represent information in
ways that might not always capture the full analog experience
of an object or event.

Question of the Day: How can | represent complex information
using binary systems?

Full Course Alignment

Standards

CSTA K-12 Computer Science Standards (2017)
» AP - Algorithms & Programming

» DA - Data & Analysis

Agenda

Warm Up (5 minutes)

Journal
Activity (35 minutes)

Wrap Up (5 minutes)

Objectives

Students will be able to:

¢ Choose and justify the use of
different binary representation
systems depending on the
information being represented

¢ Create a generalized representation
system for many instances of a
complex type of information

¢ Encode and decode information
represented in binary numbers and
ASCII text

Preparation

¢ Check the "Teacher's Lounge" forum

for verified teachers to find additional

strategies or resources shared by
fellow teachers

¢ If you are teaching virtually, consider
checking our Virtual Lesson
Modifications

Links

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

For the teachers

+ Create a Representation - Slides
¥ Make a Copy

For the students

e Computer Science Practices -

Activity Guide | ¥ Make a Copy
* Create a Representation
¥ Make a Copy
+ Create a Representation - Rubric
» Make a Copy


https://staging-studio.code.org/courses/csd-2026/standards
https://forum.code.org/t/project-hub-create-a-representation-data-and-society-lesson-8/36214
https://docs.google.com/document/d/1c99ennCgsVgXhATRiijGl-L0QTpaMdnMax3OL151F0U/preview
https://docs.google.com/document/d/1c99ennCgsVgXhATRiijGl-L0QTpaMdnMax3OL151F0U/preview
https://docs.google.com/presentation/d/1aWM0KcQSDGWMEeBU2wSourzuIAWM-uTrcjEDi2XjpF4/template/preview
https://docs.google.com/document/d/1gX1ki1x8HH7EN-59JcCFjaYnCVPhbniEH4ysZBuGKW8/view
https://docs.google.com/document/d/1DWD0xxNqdoAeusdS2NBQQL_lCGjvx8_uS_tb0Fzvfhw/edit#
https://docs.google.com/document/d/1Ndo0YTX76UMcxiY_SQz_CgPyrbux1Vzqi9KcM5-Ijw8/edit

¢ Create a Representation - Student
Checklist ~ Make a Copy

Teaching Guide

Warm Up (5 minutes)

Journal

Prompt: Throughout this unit, we've used binary systems to represent a wide variety of information from our world.
Make a list of all the information we've represented in this unit so far.

Discuss: Have students write in their journals individually, then call on different students to share items from their
list with the whole class. Keep track of the items they suggest in front of the room.

Discussion Goal: Students may remember that they've represented personal information like names, age, weight,
etc using binary systems. They've also represented images using pixels, and represented text using ASCII. This
brainstorm helps students review all of the tasks from this past unit, which they will need to rely on for today’s
project.

& Remarks

This is a great list, and it shows that there are a lot of things in our lives that we can represent using the binary
systems we've learned. Today, we're going to challenge ourselves and try to represent something more complex
using just binary: we're going to try and represent a story about our perfect day using just a binary system.

Question of the Day: How can | represent complex information using binary systems?

Activity (35 minutes)
Group: Have students sit in pairs so they can work collaboratively on this project.
Q@ Teaching Tip -

Facilitating Group Projects: If students are working in pairs or small teams to complete projects, consider
showing these two videos to the class:

¢ How Teamwork Works

¢ Dealing with Disagreements

Depending on your goals with this project, consider having teams complete a Student Guide to Team Planning,
which reinforces the message in the video

Prompt: Close your eyes and think about your perfect day. What is the weather like? What will you do? Who's there
with you? Spend a minute thinking about as many details as you can. You don't need to write down anything yet.

Distribute: Give students copies of the Project Guide

Project Guide - Create a Representation

Step 1 - Describe Your Perfect Day: Have students write down all the key details of their perfect day on their
activity guides. It is fine for students to mix between bullets and complete sentences.


https://docs.google.com/document/d/1UGYRASWLwE7LulGVyKKKN96_DMUvRzjHbkI5rBqtP2Q/view
https://docs.google.com/document/d/1UGYRASWLwE7LulGVyKKKN96_DMUvRzjHbkI5rBqtP2Q/view
https://www.youtube.com/watch?v=qkw4pDV5Lec
https://www.youtube.com/watch?v=6GgrUeVT-xs
https://docs.google.com/document/d/1pfwrtSLjj1LCqneR_lmyUfw2z0UkkWSXTq48AxuIhyo/edit#

Step 2 - Share with a Partner: Have students pick a neighbor to share their perfect day with. They should continue
to update their information from Step 1 as they come up with more information about their perfect day.

Step 3 - Identify Information: Have students assign the information about their perfect day to one of three
categories, Numbers, Characters, or Images.

© Teaching Tip -

Choosing Representations: The goal here is to break up the “perfect day” into individual items, which can then
be represented individually with a binary system. You may wish to model how to assign different information to
different categories or as a class assign information from a few volunteers' perfect days.

Step 4 - Review Information Choices: Students should get back together with their partner and compare notes on
how they assigned different pieces of information to different categories.

& Remarks

Hopefully, you noticed both you and your partner had some common information when describing your perfect
day. | wonder if there are more things we have in common as an entire class? Let's see if we can find enough
pieces of common information that we can use to create a class-wide punchcard for all of us to represent our
perfect day

Display: Display the punch card from the project guide. Emphasize that the card has space for three numbers, an
eight-character word, and an image. Explain that the class will need to agree on how they are going to use each row
from the numbers, characters, and image sections of the punch card.

Step 5 - Full Class Activity - Agree on Classwide Punch Card: Have partners share the categories of information
they wish to represent, recording them in the front of the room. Have the class decide what information they want
to use for each number, their word, and their image.

Discussion Goal: Here's one possible system for the punch cards

¢ Number 1: Temperature that day

* Number 2: How many other people are there
¢ Number 3: How long you're there in hours

¢ Characters 1-10: Name of activity or location
¢ Image: Image of the activity

Facilitating the Discussion: Students will likely want to create systems that work really well for their information but
not a classmate's. Emphasize that systems are only useful if they're universal. A system that only works for one
person isn't very useful and all systems will involve some tradeoffs.

Step 6 - Fill Out Punch Card: Display the system somewhere all students can see it. Have students fill out their
punch cards using this class system.

Step 7 - Trade and Decode Punch Cards: Students should find a new partner who is unfamiliar with their perfect
day. They should trade punch cards and decode the information encoded their. There is space on the back of the
activity guide to write

¢ The number information and its meaning
¢ The character information and its meaning
¢ What they believe the image is showing

Afterwards students should write what they believe happens in their classmate's perfect day in the space provided

Step 8 - Share and Reflect: Partners should meet back up and compare their description of their classmate's
perfect day to what they originally intended. what were they still able to capture? What was lost?



@ Teaching Tip -

Rubric and Checklist: Students have two resources they can use for self-reflection and making sure they are on
the right track: the rubric and the student checklist. We recommend having students use the checklist for their
own self-assessment and reflection, since it may be easier to digest and understand when reviewing their own
project. However, we recommend teachers use the full rubric for evaluating projects to give more accurate
feedback to students. You can see examples of this with the Sample Marked Rubrics resource at the top of the
lesson plan (only visible to verified teachers)

-
®@ Assessment Opportunity AW

Use the project rubric attached to this lesson to assess student mastery of learning goals of this chapter.

Wrap Up (5 minutes)

Collect: Students' project guides and punch cards. Make sure to keep track of who students have partnered with
so that you can grade both their encoding and decoding work.

Code Studio: Send students to Code Studio to complete their reflection on their attitudes toward computer
science. Although their answers are anonymous, the aggregated data will be available to you once at least five
students have completed the survey.

= Reflection

‘ @ @@@ This work is available under a Creative Commons License (CC BY-NC-SA 4.0).

If you are interested in licensing Code.org materials for commercial purposes contact us.



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
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