Lesson 7: Importing Models in App Lab

45 minutes

Overview

In this lesson students are introduced to importing their
models into App Lab and linking their model to their screens.
They help create a book recommendation app and learn how
to add a welcome screen and events to their code. This
lesson assumes students are already familiar with App Lab -
for classrooms that have not seen App Lab before, consider
extending this lesson and including additional videos or
activities that are recommended in the lesson plan.

Question of the Day: How can | create an app using
machine learning?

Full Course Alignment

Standards

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

» IC - Impacts of Computing

Agenda

Warm Up (5 minutes)
Pre-Work
Journal

Activity (35 minutes)
Survey Analysis

Importing_ a Model

Wrap Up (5 minutes)

Journal

Objectives

Students will be able to:

¢ Add screens and events in App Lab
¢ Create an app that uses machine learning

Preparation

» Review the Code Studio levels before the
lesson so you will be familiar with
importing a model into App Lab

¢ Decide if you would like to provide
additional resources for students to
become familiar with App Lab, as outlined
in the lesson plan.

¢ 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

* Importing Models in App Lab - Slides
¥ Make a Copy

For the students

* Eventsin App Lab - Video
* Importing a Model in App Lab - Resource

¢ Intro to Design Mode - Video

Introduced Code
e addPair(object, key, value)
e getPrediction(name, id, data, callback)

e getText(id)


https://staging-studio.code.org/courses/csd-2026/standards
https://forum.code.org/t/resource-hub-ai-and-machine-learning-chapter-1-lessons-1-15/36198
https://docs.google.com/presentation/d/1s5lAQYrXmmBO6NSxql8HVXvL7lckSkcu_b8v69EdCN0/template/preview
https://youtu.be/npa2r4t6y2A
https://drive.google.com/file/d/1xxtJnmayTnjT_0KdcaQp5buxBsVJnbsu/view?usp=sharing
https://youtu.be/jiX1dST2PCw
https://staging-studio.code.org/docs/ide/applab/expressions/addPair
https://staging-studio.code.org/docs/ide/applab/expressions/getPrediction
https://staging-studio.code.org/docs/ide/applab/expressions/getText

e onEvent(id, type, function(event)){ ...

e setText(id, text)

e var x = __;

Teaching Guide

Warm Up (5 minutes)

Pre-Work

Student Survey: Students will be interacting with a survey as part of this lesson. Before class, you can create your
own copy of the survey here: click to make a copy. Once you make a copy, you can have students take this version
of the survey rather than the generic one in the lesson plan. Interacting with this version of the survey can be more
personalized, since students can see data from other students within the class.

App Lab Experience: This is the first lesson where students will use App Lab. If students have not seen App Lab
before, you might consider postponing this lesson and instead spending a few extra class periods introducing
students to App Lab and Design Mode. Click here to read more about our recommendations for how to introduce
students to App Lab.

Journal

Display: A class is interested in making a book recommendation app for new students. The app will ask several
questions and, based on the responses, will recommend a book that other people in the class have read.

Prompt: What is a question you think they should ask to help recommend a book?

Have students journal individually, then share their answers with a neighbor. Ask students to share-out with the
whole class and keep track of responses at the front of the classroom.

Discussion Goal: Students may suggest that the class ask about other books students have read before, or types of
books people like reading. They may also suggest questions based on interest or hobby. Ask students to explain
their questions, and listen for responses where students hope to find a relationship between the answers and the
book recommendation. For example, someone who is interested in magic may be more likely to read a fantasy book
- this is an example where gathering data can be useful in seeing if this relationship will be true.

Digitally Distribute: Have students log into a computer and digitally distribute the Book Recommender Quiz. Once
they have completed the quiz, they can click the "See Previous Responses" link to view the data from the quiz.

Q Teaching Tip -

Using Your Own Quiz: Rather than taking the generic survey available to everyone, you can also make a copy of
the survey so it contains just data from your classes. To do this, Click Here to make a copy of the survey. You
can then use this survey with your students and they will be able to view the results just from their class.

Why Google Forms? Later on in the unit, students will have the opportunity to create their own surveys using
Google Forms. Even if you usually use a different survey tool for your classes, we using Google Forms for this
lesson since it will help familiarize students with the tool by the time they get to their final project.

Display: Show the slide with the Data --> Model --> App process


https://staging-studio.code.org/docs/ide/applab/expressions/onEvent
https://staging-studio.code.org/docs/ide/applab/expressions/setText
https://staging-studio.code.org/docs/ide/applab/expressions/declareAssign_x
https://docs.google.com/forms/d/1hc5nuA2DSxCaonYlKPUJv6ywtHWuX6Oc928ixMp0JPE/copy
https://docs.google.com/document/d/1SkMCN4Eid3-mGoRUQkurQGJqoOJ9PydfB7uGE0xZyFA/preview
https://docs.google.com/forms/d/e/1FAIpQLSeobjrYyl-y-T2Mu9IvC0YTya7pHRvdjAW_1RyIgopqZI9rQA/viewform
https://docs.google.com/forms/d/1hc5nuA2DSxCaonYlKPUJv6ywtHWuX6Oc928ixMp0JPE/copy

& Remarks

So far, we've explored how Data can be used to create a Model. Today, we'll see how you can use the Model to
create an App that people can use. We're going to help create this Book Recommender app and learn how to use
machine learning models in App Lab.

Question of the Day: How can | create an app using machine learning?

Activity (35 minutes)

Survey Analysis (15 minutes)

Code Studio: Have students log into Code Studio. The first contains a working version of the app that students
will create today. Have students run the program a few times.

&1 Book Recommender App

Discuss: What design elements did you see in this app?
Have students brainstorm on their own or record a list in their journals, then invite them to share as a full class.

Discussion Goal: Students will probably notice that buttons, images, and text labels are used extensively. Be sure to
remind students that each screen is an element as well. If students are missing any elements, use this as an
opportunity to remind students of design mode in App Lab.

Q Teaching Tip -

Design Mode Reminder: If students need a reminder of design mode, you can provide copies of this handout or
project it for students:

+ Design Mode
e Design Mode Elements

You can also show students this video: Intro to Design Mode

Discuss: What coding commands would you expect to see in this app?
Have students brainstorm on their own or record a list in their journals, then invite them to share as a full class.

Discussion Goal: Students should predict that onEvent is being used for each button, and that setScreen is used to
switch between screens. If students have been through Unit 3 of CS Discoveries, they may also predict that if-
statements are used to generate the final answer, but it is okay if this isn't discussed.

Q Teaching Tip -

Events Reminder: If students need a reminder of events in App Lab, you can provide copies of this handout or
project it for students:

¢ Responding to User Input

¢ Changing Screens

You can also show students this video: Events in App Lab

Prompt: The app is missing two questions from the survey:


https://drive.google.com/file/d/1WvW6pkUseGiXOg3TgeNAFPg-VwK65gjN/view?usp=sharing
https://drive.google.com/file/d/1_freDr5sGWMgTKwDH0kFJwkKXjzVCoE_/view?usp=sharing
https://youtu.be/jiX1dST2PCw
https://drive.google.com/file/d/1zTyBx7l2RiRLcB9AjRZZ314PL6kvY_-D/view
https://drive.google.com/file/d/1d9yygBuMPaCOPP3fraA3oacuy_RD9iNB/view
https://youtu.be/npa2r4t6y2A

¢ Which type of sandwich is your favorite?
e What kind of day do you like?

Why do you think those questions didn't make it into the model?

Discussion Goal: Guide students towards the conclusion that these questions probably didn't have strong
relationships in the data or lead to an accurate model. Students may hypothesize that this is because the questions
didn't seem to be related to books, but we'll never know for sure without seeing the actual data.

Prompt: This class considered asking about gender on the survey to help recommend a book, but decided
against it.

Do you think there is any harm in including a question about gender in the survey? Why or why not?

Discussion Goal: This is an opportunity to explore how demographic features, like gender or race or age, should or
shouldn't be used in machine learning models. Some students may think it's harmless to include gender in the
survey, since it may have a strong relation to certain types of books. Other students may bring up how about
gender can lead to stereotypes, or how there may not be enough data to be gender inclusive in the survey
especially for non-binary students.

Guide students to consider whether or not it feels like the best type of question to ask considering that the class is
trying to predict a book recommendation. Have the class consider whether gender feels like a necessary question,
or if other questions will also lead to accurate recommendations. In this way, asking about gender is similar to the
previous two questions about which sandwich you like or the type of day you're having: the other questions are
probably better predictors of what type of book you may read.

-
/& Content Corner AW

Additional Resources: Even though including gender on a survey may feel innocent to some students, studies
have shown that gender bias can creep into recommendation and selection processes in unintended and
unexpected ways. For example, a machine learning algorithm designed to screen job candidates in the tech
industry was discovered to be biased against against women and perpetuating stereotypes in the tech
industry. Importantly, this phenomenon can exist even without Al and Machine Learning, such as a study
showing how gender bias was impacting selection for symphonic orchestras.

If students are interested in this topic, consider having them explore the Survival of the Best Fit game which
simulates a similar phenomenon.

Importing a Model (20 minutes)

Code Studio: Have students continue to the next level in Code Studio. Here they will import a model into their
app and test that it works correctly. Have them follow the instructions on the screen to import their first model.

&2 Import a Model

@ Teaching Tip a

This Can Be Overwhelming: When models are imported into App Lab, a lot of code is pre-generated and this
can be overwhelming. Students may feel nervous about needing to understand everything that's happened. You
may want to reassure students in the following way:

¢ Remind students that they already know a lot of what's happening based on the discussion they just had!
All of the design mode elements are familiar, and the code uses the same onEvent blocks they were
expecting


https://www.reuters.com/article/us-amazon-com-jobs-automation-insight/amazon-scraps-secret-ai-recruiting-tool-that-showed-bias-against-women-idUSKCN1MK08G
https://www.princeton.edu/news/2000/11/28/blind-orchestra-auditions-better-women-study-finds
https://www.survivalofthebestfit.com/

¢ Assure students that we'll uncover what most of this code does throughout the unit, and they don't have to
understand every little piece of it right now

Text-to-Speech Options: The instructions panel includes two options that can support comprehension for
students.

¢ Text to Speech which reads aloud the instructions for students
¢ Microsoft Immersive Reader which opens a new panel for the instructions and gives controls to change
the text size, contrast, or translate to another language.

Click here to learn more about these options

Discuss:

e Can you identify the line where the button press happens?
¢ Can you identify where all of our data is collected into a variable?
e Can you identify the line where our prediction happens?

Have students talk with a partner first before having a full-class discussion. Students will likely be unsure about
some of their answers - encourage them to think of these as predictions rather than definite answers.

Discussion Goal: Help students identify the following information:

e The button press happens on line 2 with the yellow onEvent block
¢ The datais collected on lines 3 through 6 with the addPair blocks and the yellow getText blocks

¢ The prediction happens on line 8 with the green getPrediction block

Code Studio: Have students continue to the next level. As they progress, they will update the style of their app
using Themes and will add a “Welcome Screen” to the app for when a user first loads the app.

© Teaching Tip -

Facilitating Programming Levels: These levels are designed to continue teaching new skills and blocks through
exploration, trial-and-error, and using worked examples from pre-supplied code. Students are still getting
familiar with the concepts in the lesson and will need strong support throughout these levels to build
confidence, debug their code, and cement their understanding.

Consider having students complete these levels in pairs using Pair Programming, which has students use one
computer and trade between being a Driver or a Navigator. This process is highlighted in this video, which you
can show to the class. You can have students switch roles based on a timer, or switch every time they complete
a level.

& 3-6 Customize Your App

3.4 5 9

© Teaching Tip -

Using Resources: Below you can find recommendations for using the many resources students are introduced
to in the lesson. You could consider creating a "Resource Chart" to keep track of these options and support
students to be self-sufficient as they progress through levels.

* Videos: Watched as a class, but students can always return to them.
¢ Help and Tips Tab: This tab contains all of the relevant videos and reference guides for a particular level.


https://support.code.org/hc/en-us/articles/360058843692-How-to-automatically-play-Read-Aloud-instructions-for-students
https://staging-studio.code.org/docs/applab/onEvent/
https://staging-studio.code.org/docs/applab/addPair/
https://staging-studio.code.org/docs/applab/getText/
https://staging-studio.code.org/docs/applab/getPrediction/
https://www.youtube.com/watch?v=q7d_JtyCq1A

¢ Reference Guides: Contain text and diagrams explaining content. These are intended as helpful student
resources, not class readings. They are a good place to go for review after learning content or when
students get stuck in levels. You may decide to print these and have them available for students as they
work through levels.

* Documentation and Examples: Hovering over a block will show a short description of what the block does.
Clicking the "See Examples" link will open the documentation for that block.

» Level Instructions: Instructions may introduce small pieces of new content. Each level features a "Do This"
section explaining what students are supposed to do in that level. Set the expectation early that reading
these instructions, not just the "Do This" section, is important.

Circulate: As students complete these levels, they will continue automatically to keep customizing their apps. Here
are some tips for how to support students in each level:

¢ Level 3: Students will update the text on their app so it is easier for a user to understand. Instead of the one or
two word description from the pre-generated design elements, students will use the same questions they saw
in the survey.

e Level 4: Students will choose a theme to update the design of their app. For now, just have them choose a
theme. Later on, they can continue to customize their app with Design Mode

e Level 5: Students add a home screen to their app. The instructions for this level may be difficult to keep track
of - encourage students to “check off” each step as they complete it. They can also use the animated example
on the level as a guide for how to complete this task.

¢ Level 6: Students add a button from the home screen to the predict screen, and add an event to connect the
two screens together. Support students in reading through the instructions and “checking off” each piece as
they go along. They can also click the “Show Me How" lines in the instructions for screenshots of what each

step can look like.

¢ .
@ Assessment Opportunity AW

Formative Assessment: This level can be used as a formative assessment. A rubric is provided in the level, and
written feedback can be given to students. Click here to learn more about giving feedback to students.

Choice Levels: Once students have created their Book Recommender app, they can choose from several example
activities to continue improving their app. Each level uses the same Book Recommender app they've already built
as a template to add to. Students can choose to complete as many of these levels as they would like - each one lets
them continue to customize and improve their app.

i 7 Choice Levels: Customize Your App

© Teaching Tip -

Student Choice and Practice Levels: Having students choose their own practice levels are one way to
differentiate instruction with your students. To learn more about how these levels support differentiation, as
well as other strategies, you can review the CSD Guide to Differentiation

Wrap Up (5 minutes)

Journal

Prompt:


https://support.code.org/hc/en-us/articles/360035582612-How-do-I-leave-feedback-for-my-students-
https://docs.google.com/document/d/15Y6Mo3fMUtHq16SSskABgcYE-5xfk-Ewv0z_o4uaLdI/preview

1. What was a moment from today where you felt successful?
2. What is a question or point of confusion you still have from today?

Have students write their responses in their journal. They can also share one of their responses with you as they
leave for the day, or you can check their journals later.

-
@ Assessment Opportunity AW

Formative Assessment: There are a lot of places in this lesson where students may get lost or confused and not
feel comfortable speaking up, especially if other students in the class have prior App Lab experience. Use this
prompt as a way to determine if you need to check in with students at a later lesson, or revisit a concept from
today. This is especially true if students have varied levels of experience with App Lab before this unit.

@ @@@ 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/
https://code.org/contact

