Lesson 21: Project - Design an Al App

225 minutes

Overview

To conclude this unit, students develop an Al app that
addresses the social issue of their interest. Students follow a
project guide to complete this multi-day activity. In the first
step, students prepare the data they will use to train their
model in Al Lab. After training, testing, and generating a model
card, they export their model into App Lab for development.
Here they use their model to create a user-friendly app.
Students perform a peer review and make any necessary
updates to their projects while reflecting on the outcome.

Question of the Day: How can | create an Al App the solves a
problem in my community?

Full Course Alignment

Standards

Al4K12 National Guidelines 2021

» BI-3 - Computers can learn from data
CSTA K-12 Computer Science Standards (2017)

» AP - Algorithms & Programming

» DA - Data & Analysis

» IC - Impacts of Computing

Agenda

Day 1 (45 minutes)
Warm Up
Activity
Step 1- Choose an Issue Statement

Step 2 - App Planning
Wrap Up

Day 2 (45 minutes)
Warm Up

Step 3 - Plan Your Data Collection

Step 4 - Create Your Survey
Wrap Up

Day 3 (45 minutes)
Warm Up
Step 5 - Data Reflection
Step 6 - Train Your Model

Objectives

Students will be able to:

¢ Apply the Problem Solving Process to
create an Al for Social Good App

Preparation

¢ Print copies of the Project Guide.

¢ Print copies of the Rubric.

¢ Print copies of the Peer Review Guide.

¢ Check the "Teacher's Lounge"” forum
for verified teachers 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 teachers

e Design an Al App - Slides
¥ Make a Copy

For the students

+ Design an Al App - Rubric
¥ Make a Copy
» Design an Al App - Project Guide

¥ Make a Copy
Model Card - Digital Template -
Resource | ¥ Make a Copy

Model Card - Printable Template -

Resource | » Make a Copy
« Survey Template [Google Form]

[Template] 5 Why's - Resource
¥ Make a Copy


https://staging-studio.code.org/courses/csd-2026/standards
https://forum.code.org/t/project-hub-design-an-ai-app-ai-and-machine-learning-lesson-21/36220
https://docs.google.com/presentation/d/1XZDJCHYs8t-Ut88NnDBxaRPfuhxhUGyLMa-Z3an-djA/template/preview
https://docs.google.com/document/d/1cCwvy69clrk4cSaweGUkC1Isee0aiuCtdZUUe69idzM/view
https://docs.google.com/document/d/1-pPVR5sLB4lRXLkE9-wJCI2WrSK5WV852EhJXO8FXig/view
https://docs.google.com/presentation/d/16m1cey8LBDAG7gO8D1_cGEnLO6K5LDWhiv2OzCRTgQ0/view
https://docs.google.com/presentation/d/1R-QhIBO71FwchR8d5JVBcD5PbiOU5z7R_bP09mnRHkY/view
https://docs.google.com/forms/d/1E4sGp03dDW6TYVh1G6zlNITuuSaLFGlMox2E0Iiczzo/copy
https://docs.google.com/presentation/d/1tmU3VoEL_L-GEPYjV3egM2NoPXK9X82BxC4QI3fMj90/view

Wrap Up

Day 4 (45 minutes)
Warm Up

Step 7: Develop Your App
Step 8 - Test and Reflect
Wrap Up

Day 5 (45 minutes)
Warm Up
Step 8 - Test and Reflect
Wrap Up

Reflection
Teacher End-Of-Unit Survey

After the Lesson

End-Of-Course Survey

Teaching Guide

Day 1 (45 minutes)

Warm Up

Prompt: What is an issue you'd like to address with machine learning?

Discussion Goal: This is a big question! Have students journal individually, but don't have them share as a full group.
Instead, use this to transition into the main activity where students will begin a project to create a machine learning
app.

& Remarks

Throughout the unit, we've tackled each part of building an Al app individually. For the next few days, we're going
to use the Problem Solving Process to see an entire project through. We're going to decide on an issue we want
to address, design a survey, collect data, then use Al Lab to analyze that data and create a machine learning app.

Question of the Day: How can | create an Al App the solves a problem in my community?

Activity

Distribute: Give students copies of the Design an Al App - Project Guide.

Overview: Read through the Overview of the project with students and answer any questions.
Q Teaching Tip a

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

e How Teamwork Works

¢ Dealing with Disagreements



https://docs.google.com/document/d/1-pPVR5sLB4lRXLkE9-wJCI2WrSK5WV852EhJXO8FXig/view
https://www.youtube.com/watch?v=qkw4pDV5Lec
https://www.youtube.com/watch?v=6GgrUeVT-xs

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

Step 1 - Choose an Issue Statement

Do This: Have students brainstorm an issue statement they would like to address with machine learning.
Encourage students to use the 5 Why's strategy from the previous lessons. You may even decide to have some
copies of the 5 Why's - Activity Guide available for students.

@ Teaching Tip -

Issues vs Problems: Encourage students to think broadly and consider issues they would like to address, since
these are more likely to have solutions that can use data and machine learning. If students focus too narrowly
on specific problems, they may have chosen something where machine learning may not be an appropriate
solution. If you notice a student has a too narrow issue, encourage them to use the 5 Why's strategy to
investigate the core issue and broaden their options.

Class Brainstorm: Before diving into individual projects, consider leading a class brainstorm of what some
example projects could look like that fit this criteria. You may also decide to show an example app like the ones
available here to help inspire the brainstorm. Using these ideas, students may find it easier to latch onto an
initial idea for their project

Step 2 - App Planning

Do This: Have students brainstorm types of apps they can use to address their issue. They can research
potential apps that they could use as inspiration
Q Teaching Tip -

Flexibility: It's important for students to come up with at least once option in each box, so they have some
flexibility later on if they need to pivot when developing their app. Encourage students to really brainstorm
here, rather than putting all of their hope in a single app idea.

Timing: Students should finish Step 1and 2 today, and potentially start on Step 3. If not, students can begin Step 3
today.

Wrap Up
Collect: Collect Project Guides and look over them for any issues that could cause problems for students in the

next portion of the lesson. Students may also use the time before the next lesson to brainstorm additional app
ideas.

Day 2 (45 minutes)

Warm Up

Distribute: Re-distribute the Project Guides from yesterday. If you have any feedback for students, make time to
talk to them individually. Otherwise, students can jump straight into the next step for their project.


https://docs.google.com/document/d/1pfwrtSLjj1LCqneR_lmyUfw2z0UkkWSXTq48AxuIhyo/edit#
https://docs.google.com/presentation/d/1u2BsNRx8ev5_zQ2Fv49SVQSiGlJTDs8d7O2-JuDZeHE/view
https://studio.code.org/s/self-paced-pl-csd5-2021/lessons/5/levels/4
https://studio.code.org/s/self-paced-pl-csd5-2021/lessons/5/levels/4

Step 3 - Plan Your Data Collection

Do This: Have students begin brainstorming how they will collect data and ensure they have enough data and a
representative sample of data. Remind students of the previous lesson where students had flawed datasets and
weren't able to train accurate models - this section of the project guide help them avoid those types of mistakes in
the future.

Step 4 - Create Your Survey

Do This: Have students make a copy of Survey Template [Google Form]. This is the same template from the
previous lesson to create their survey. Students can re-watch the video on how to use the template and make sure
their data is protected.

Students should create their survey in Google Forms. Once the survey is ready, they can plan how they would like
to distribute it. Once students reach this stage, they may need to pause while people complete their survey and
they collect data.

Q Teaching Tip a
Pausing to Collect Data: Even though this project is scheduled for a week, it may be worthwhile to extend the
project so students can collect enough data for their surveys. You might consider planning some supplemental

activities while students are collecting data, then regrouping back to the project once their data is collected.
Al4All offers several Bytes of Al activities that can fit as supplemental lessons while students collect data.

Wrap Up

Collect: Collect students’ project guides and model cards. Do a quick check-in to make sure students are on track.

Day 3 (45 minutes)

Warm Up

Distribute: Re-distribute the Project Guides from yesterday. If you have any feedback for students, make time to
talk to them individually. Otherwise, students can jump straight into the next step for their project.

Step 5 - Data Reflection

Do This: Students should analyze the results of their survey and record their answers in their project guide.

Step 6 - Train Your Model

Do This: Have students train their model in Al Lab. Students should download their survey data as a csv and
upload it to Al Lab. They can re-watch the videos from previous weeks as a reminder of how to do this.

& 1 Design an Al App - Al Lab

@ Teaching Tip -


https://docs.google.com/forms/d/1E4sGp03dDW6TYVh1G6zlNITuuSaLFGlMox2E0Iiczzo/copy
https://ai-4-all.org/open-learning/resources/

Adapting to Troublesome Data: Steps 5 and 6 are key moments in determining if the survey students designed
and the data they collected can be used to create a machine learning model. There are a variety of factors that
could make this difficult, especially if students didn't have a chance to collect enough data or the data doesn't
lead to accurate models. Here are some strategies to help students move past these issues:

¢ Documenting in the Model Card: Even if the data doesn't appear to create an accurate model, students
can still use this data to complete the project as long as they document their decisions in the Model Card,
especially in the Limitations section. Even though this means they are creating an app without an accurate
model, it provides an opportunity for reflection on what could have gone differently in a future project.

* Use a pre-supplied dataset: Several datasets are available in Al Lab for students to use if their survey data
isn't leading to fruitful results. Students can use one of these datasets instead to complete their project.
This may require adjusting the focus of their app, but students will at least be able to complete the project

¢ Exploring Advanced Datasets: Al Lab is designed to work with machine learning datasets from several
common websites, such as Kaggle. Students can explore this website to find a dataset that fits their needs,
then use the dataset in Al Lab to train their model. An account is required to download datasets - we
recommend having a teacher create an account and manage downloading datasets for students.

In general, this project focuses on students' ability to plan and execute an Al app that addresses an issue they
care about, from ideation to data collection to app creation. Completing this cycle is ultimately more important
than having an accurate app, especially since students have previously completed the mini-project which
focuses more on training an accurate model and since students can document the intended uses and
limitations on a Model Card.

Complete a Model Card: Once their model is trained and saved from Al Lab, they should spend time creating the
model card for their data. You can provide two options for students to create their model card:

e Model Card - Printable Template - You can print out a model card for each student, or provide poster paper for
a student to use to create their model card. They should use previous model cards as examples of what to
include. Students can also use post-its or notecards to complete the Label and Features section of their model
cards. These cards can then be displayed around the room as a tangible representation of their work during this

unit

* Model Card - Digital Template - Have students make a copy of the Model Card digital template that they can
edit. Any italicized text in [brackets] can be replaced with their own words. They can also create copies of the
digital post-it notes for the Label and Features screen. These digital versions can be posted on a virtual gallery

along with their apps as a way to represent their work during this unit.

Wrap Up

Collect: Collect students’ project guides and again do a quick check-in to make sure students are on track.

Day 4 (45 minutes)

Warm Up

Distribute: Re-distribute the Project Guides from yesterday. If you have any feedback for students, make time to
talk to them individually. Otherwise, students can jump straight into the next step for their project.


https://www.kaggle.com/
https://docs.google.com/presentation/d/1R-QhIBO71FwchR8d5JVBcD5PbiOU5z7R_bP09mnRHkY/view
https://docs.google.com/presentation/d/16m1cey8LBDAG7gO8D1_cGEnLO6K5LDWhiv2OzCRTgQ0/view

Step 7: Develop Your App
Do This: Have students develop their app in App Lab. A rubric is provided to guide students through what their
project should look like. At the very least, it need to have:

¢ A design theme
e A welcome screen
¢ Descriptive feature and label text elements

&2 Design an Al App - App Lab

@ Teaching Tip -

Design Elements Off the Screen: Depending on the number of features that your students use in their model,
some of their design elements may appear off of the screen. This tends to happen when using more than 6
features in a model.

There are two strategies you can use to help students fix this:

Strategy #1: Make New Elements. Students can use design mode to drag out new elements to use in their app.
They may also decide to move the elements to different screens to help make the app easier to use. After
adding these new design mode elements, students will need to update their code to use the new elements as
well. Students can refer to Lesson 13, especially level 1, as an example of how to update their code to fix this
problem.

Strategy #2: Reposition Elements. Even though the elements are off the screen, you can use Design Mode to
manually select them and re-position them so they are on the screen. This involves changing the y-position
property to O so it is on the screen, and then re-arranging the element like you would normally.

Step 8 - Test and Reflect

Do This: Before students leave, encourage them to find at least one intended user of their app to get some
feedback. Students can fill in the testing information with their user, then fill in the reflection during the next class
period.

Wrap Up

Collect: Collect students’ project guides and again do a quick check-in to make sure students are on track.

Day 5 (45 minutes)

Warm Up

Distribute: Re-distribute the Project Guides from yesterday. If you have any feedback for students, make time to
talk to them individually. Otherwise, students can jump straight into the next step for their project.

Step 8 - Test and Reflect

Do This: Have students fill out the Test and Reflect section of their activity guide.


https://staging-studio.code.org/courses/csd-2026/units/9/11

Q Teaching Tip a

Timing: It's hard to predict the timing of this project considering all the directions that student projects could
go in. Some students may get excited by the data collection and analysis piece, others may get excited by the
app creation piece, and others may be struggling to find data that supports their creative ideas.

Consider this final day as a flexible day, where students can finish up whichever aspects of their project are in
the most need. You may also consider extending this project if student interest leads to more projects and data
to support their community.

Wrap Up

Submit Projects: Have students submit their projects on Code Studio
Collect: Collect student projects and supporting resources:

¢ Project Guide
¢ Model Card

Reflection

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.

B3 End Of Unit Survey

Teacher End-Of-Unit Survey

We also have a teacher end-of-unit survey to learn more about how the unit went for you and your students. While
students take their survey, please complete this end of unit survey for teachers as well. Your feedback is valued
and appreciated!

After the Lesson

End-Of-Course Survey

If this is the last unit of CS Discoveries that you are teaching, also have students take the end-of-course survey.
See the CSD Instructions resource for more information about the End-of-Course survey and how to assign and
see the results.

‘ @ @@@ 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.



https://studio.code.org/form/teacher_csd_unit_survey?survey_data%5Bunit_number%5D=7
https://docs.google.com/document/d/170NdiEBwcLEsLHQqgPy_zdNKFZfO-rS9aCAFCcEYhzY/edit?usp=sharing
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://code.org/contact

