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Abstract

As artificial intelligence permeates our lives through various
tools and services, there is an increasing need to consider how
to teach young learners about AI in a relevant and engag-
ing way. One way to do so is to leverage familiar and per-
vasive technologies such as conversational AIs. By learning
about conversational AIs, learners are introduced to AI con-
cepts such as computers’ perception of natural language, the
need for training datasets, and the design of AI-human inter-
actions. In this experience report, we describe a summer camp
curriculum designed for middle school learners composed
of general AI lessons, unplugged activities, conversational
AI lessons, and project activities in which the campers de-
velop their own conversational agents. The results show that
this summer camp experience fostered significant increases
in learners’ ability beliefs, willingness to share their learning
experience, and intent to persist in AI learning. We conclude
with a discussion of how conversational AI can be used as an
entry point to K-12 AI education.

Introduction
Artificial Intelligence (AI) has permeated our lives through
technologies such as smart speakers, self-driving cars, and
recommendation systems. This technology is not only af-
fecting our daily lives, but also changing the future of oc-
cupations and job markets (Bughin et al. 2018). Thus, it is
imperative to create opportunities for the next generation to
learn about the fundamentals of AI and develop positive at-
titudes towards AI and potential careers in the field. There is
an increasing effort to bring AI-related learning experiences
to learners at their early ages, with recent studies highlight-
ing the positive effects of these efforts on improving stu-
dents’ knowledge, confidence, and attitudes toward future
AI or STEM careers (Wan et al. 2020; Alvarez et al. 2022;
Vachovsky et al. 2016).

To engage novice learners in AI learning, we need to con-
sider how to teach AI in relevant and engaging ways. One
of the ways to achieve this is to leverage familiar and per-
vasive technologies such as conversational AIs. Conversa-
tional AIs are computer programs with the ability to inter-
act with humans through spoken or textual natural language
(Van Brummelen, Heng, and Tabunshchyk 2021). Young
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children naturally talk to conversational AIs in their daily
lives: children ask Alexa or Google Assistant about their
homework or the SAT word of the day and casually express
their feelings to them (Garg and Sengupta 2020). By learn-
ing about conversational AIs, young learners can be intro-
duced to the basic but fundamental concepts of AI that are
addressed in the AI Big Ideas (Touretzky et al. 2019a), such
as understanding computers’ perception of natural language,
the need for training data sets, and AI-human interaction de-
sign.

Although there are recent studies on conversational AI
curricula and tools for K-12 learners (Van Brummelen,
Heng, and Tabunshchyk 2021; Zhu and Van Brummelen
2021), they have primarily focused on online workshop ex-
periences, or used an existing interface as a learning tool.
This experience report is built upon such previous research
and provides a detailed description of a complete conversa-
tional AI curriculum utilizing AMBY (AI Made By You),
a conversational AI development interface created specifi-
cally for our target learners (Kumar et al. 2022). We mapped
AI lessons to align with the AI Big Ideas for K-12 learn-
ers (Touretzky et al. 2019a) and adopted various pedagogi-
cal approaches such as “Use→Modify→Create” (Lee et al.
2011a) and Design Thinking (Thoring, Muller et al. 2011;
Arık and Topçu 2020) to design engaging learning activities.
We then share results from a series of two-week summer
camps in 2021 and 2022. We analyzed campers’ pre- and
post-survey and video assessments to assess any changes
in knowledge and attitudes toward AI. The survey results
show that the summer camp experience significantly fos-
tered learners’ ability beliefs for, desire to share about, and
intent to persist in AI learning. Moreover, students’ video
assessments demonstrated that they learned to conceptual-
ize AI identifying its core characteristics, such as machine
learning. These findings suggest that conversational AIs are
one promising entry point for K-12 AI education.

Related Work
As AI is increasingly integrated into our daily lives, re-
searchers have begun to systematically study how young
learners construct understandings of broad AI concepts
(Greenwald, Leitner, and Wang 2021) and develop stan-
dards of young learners’ AI competencies (Kim et al. 2021;
Zhou, Van Brummelen, and Lin 2020). In addition, there is



a body of research that shares curricula and tools for teach-
ing AI-related concepts to young learners. For example, Wan
et al. (2020) developed SmileyCluster, a collaborative learn-
ing environment for teaching machine learning concepts,
and showed its positive impacts on students’ learning of
entry-level machine learning. Similarly, Lin et al. (2020)
proposed a chatbot-based curriculum to help young learners
understand machine learning concepts. Jordan et al. (2021)
built PoseBlocks, a block-based programming environment
focusing on helping children understand AI concepts such
as face-tracking and emotion recognition. The above stud-
ies adopted different AI-related contexts, such as machine
learning (Wan et al. 2020; Lin et al. 2020) or face-tracking
(Jordan et al. 2021), to introduce AI to K-12 students.

Conversational AIs are computer programs with the abil-
ity to interact with humans using natural languages. Con-
versational AI involves a variety of concepts and knowl-
edge related to AI, such as natural language processing, ma-
chine learning, dialogue management, and language genera-
tion (Jurafsky and Martin 2021). As the potential benefits of
conversational AIs for K-12 AI education have been recog-
nized, researchers have begun to develop tools and curricula
to help young children learn about conversational AIs. Zhu
and Van Brummelen (2021) developed Convo, a conversa-
tional programming agent to teach students about creating
conversational agents. Van Brummelen, Heng, and Tabun-
shchyk (2021) developed a curriculum using an existing
block-based programming interface, called MIT App Inven-
tor, to help students build conversational agents integrated
into mobile apps.

These studies suggest the promise of conversational AIs
in increasing students’ interest in AI learning (Zhu and
Van Brummelen 2021; Van Brummelen, Heng, and Tabun-
shchyk 2021). This experience report advances knowledge
in this space by providing a detailed description of a com-
plete conversational AI curriculum along with its alignment
and connections to the AI4K12 Big Ideas (Touretzky et al.
2019a).

Camp Curriculum
To develop an engaging AI summer camp curriculum for
middle school students (rising 7th and 8th graders), we put
together lessons and activities covering four main compo-
nents: general AI concepts, unplugged activities, conver-
sational AI concepts, and project activities in which the
campers develop their own conversational agents. We de-
signed each lesson around the camp’s overall and specific
learning objectives, described with the phrase “Campers
will be able to” in Table 1. These objectives were adapted
from AI4K12 progression charts for the 6th-8th grade-band
(Touretzky et al. 2019b) and are aligned with the five
AI4K12 Big Ideas; 1) Perception: Computers perceive the
world using sensors; 2) Representation and Reasoning:
Agents maintain representations of the world and use them
for reasoning; 3) Learning: Computers can learn from data;
4) Natural Interaction: Intelligent agents require many kinds
of knowledge to interact naturally with humans; and 5) So-
cietal Impact: AI can impact society in both positive and
negative ways. Table 1 shows the lesson components of the

curriculum mapped to the learning objectives and the cor-
responding AI4K12 Big Idea. In the following sections, we
present detailed descriptions of the four components.

General AI Lessons
Even though we focused on conversational AI, the broad
learning goal of our curriculum is to help learners under-
stand general AI concepts. To achieve that, we designed
six lessons to introduce general AI concepts. The contents
were extracted from existing open source AI lessons, such
as MIT (MIT Raise 2020), Experiments with Google1, PBS
Learning, and BBC Learning, and adapted to fit a summer
camp. The six lessons included: (1) Intro to AI, (2) Intro
to Data, (3) Intro to AI and Machine Learning (ML), (4)
AI Bias and Ethics, (5) AI Arts, and (6) AI Music. In
Intro to AI, campers were introduced to computer science
(CS) as “using the power of computers to solve problems,”
and AI as the branch of computer science that “combined
the power of computers” with the “cognitive abilities of hu-
mans.” Campers also discussed what they recognize as AI
around them. In Intro to Data, campers learned how AI
needs large amounts of data by interacting with AI appli-
cations like Quick Draw (Jongejan et al. 2017) to better un-
derstand how AI learns from analyzing many drawings. In
Intro to AI and ML, campers were introduced to the rela-
tionship between AI and ML to understand how computers
learn and how they can teach computers to learn by interact-
ing with tools like ML4kids (Lane 2021) and Teachable Ma-
chine (Carney et al. 2020). In AI Bias and Ethics, campers
were engaged in discussions about AI bias and ethics around
prompts like “what do you think happens to the opinions of
people that code AI applications?” In AI & Arts and AI &
Music, campers were introduced to applications of AI be-
yond CS and STEM to Art and Music by examining music
and art that had been created through AI experiments.

Unplugged Activities
Unplugged activities have been employed in various learn-
ing contexts to explain CS and AI concepts and im-
prove computational thinking without the use of a com-
puter (Brackmann et al. 2017). Particularly in such envi-
ronments as summer camps, unplugged activities are valu-
able for teaching the CS and AI concepts and skills with-
out feeling like school. For these reasons, we included some
well-known CS unplugged activities such as Human Crane
(Code-it 2015) and Sorting Networks (ComputerScienceUn-
plugged 2010), and we also created some activities, such as
the Yoga activity. The Yoga activity is an unplugged activity
we created for this camp where students make a “code” by
combining a series of yoga poses, such as a “child pose” and
the printed-out algorithm blocks, such as “if ... then.” After
creating the code, they are asked to do the poses following
others’ code. For each unplugged activity, we explained the
purpose of the activity and related them to CS and AI con-
cepts by providing discussion prompts for campers to share
their experiences after each activity.

1https://experiments.withgoogle.com/



Table 1: Lessons Mapped to AI4K12 Big Ideas

Components Lessons & Activities Learning Objectives
“Campers will be able to” AI4K12 Big Idea

General
AI
Lessons

1. Introduction to AI Describe how people sense environment
(e.g. hearing) vs how computers sense envi-
ronment (e.g. using a microphone)

#1: Perception

2. Introduction to Data Examine the dataset AI needs to provide
meaningful answers

#2: Representation and
Reasoning, #3: Learning

3. Introduction to AI and ML Describe how data are used for reasoning #3: Learning

4. AI Bias and Ethics Describe ways human biases can be re-
flected in algorithms

#5: Societal Impact

5. AI and Arts Classify images using AI #1: Perception

6. AI and Music Classify sounds using AI #1: Perception

Conversational
AI
Lessons

1. Introduction to Chatbots (I) Describe how a Chatbot functions #2: Representation and
Reasoning

2. Introduction to Chatbots (II)
- (Use) Test Existing Project

Identify the AMBY interface #2: Representation and
Reasoning

3. Introduction to Intents -
(Modify) Special Intents

Identify and create training phrases and
responses for special intents

#4: Natural Interaction

4. Introduction to Intents -
(Modify) Existing Intents and
(Create) New Intents

Identify and create intents #4: Natural Interaction

5. Introduction to Follow-up
Intents

Identify and create follow-up intents #4: Natural Interaction

6. Conversational Design Prin-
ciples

Identify conversational design principles
and create naturalistic interactions

#4: Natural Interaction

7. Create a Chatbot from
Scratch

Create a chatbot from scratch #4: Natural Interaction

Conversational AI Lessons

We provided lessons that were specifically focused on Con-
versational AIs and chatbots. We created our own conversa-
tional AI development environment called AMBY (AI Made
By You) to provide a user-friendly experience to create con-
versational AIs. The camp’s conversational AI lessons were
designed closely around the AMBY interface.

AMBY is designed specifically to support middle school
learners in learning about conversational AI and creating
their own agents. In the Playground (the main develop-
ment panel) of AMBY, learners can see, develop, and test
their conversational agent (Figure 1). Learners can also de-
ploy their agent on a Google Assistant-compatible device by
clicking the “Integrations” button on this page. AMBY of-
fers a list of unique functionalities. First, it allows students to
customize the avatar and voice of their agent. Second, it pro-
vides a visualization of the conversational flow (as shown in
the left panel of Figure 1) with a hierarchical visualization
of “Main Intents” and “Follow-up Intents.” Additionally, a
testing panel on the right side pane allows users to test their
agents through two modalities, typing and voice input. The
conversational AI component of the curriculum is composed
of seven lessons: (1-2) Intro to Chatbos I & II, (3-4) Intro
to Intents I & II, (5) Intro to Follow-up Intents, (6) Con-

versational Design Principles, and (7) Build a Chatbot from
Scratch. We used the “Use→Modify→Create” pedagogical
approach (Lee et al. 2011a) to provide scaffolding during
guided hands-on lessons. We provided three sample projects
for campers to use and a template project for them to mod-
ify through several lessons (Figure 2). Most of the lessons
were designed with short content and longer hands-on prac-
tice, tailored towards novice programmers. In the following
sections, we describe each lesson in detail.

Lesson 1: Intro to Chatbots (I) This lesson provides an
introduction to conversational apps or chatbots2 in an in-
teractive and relatable way. It begins with warm-up ques-
tions such as “Have you ever asked your smartphone a ques-
tion?” and “Did it give you the answer you wanted?”. Then,
through a demo interaction with a Google Home Mini de-
vice, campers asked questions and gauged the Google Assis-
tant’s responses. They were introduced to three main kinds
of chatbots, namely Rule-based, Intelligent, and AI-based
chatbots, and the various things chatbots can do, such as an-
swering questions and making recommendations. Then, they
brainstormed what chatbots they would like to create and

2During the camp, we used the term chatbots to refer to conver-
sational apps for the ease of understanding.




