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Summary

A persistent problem in education is unequal access to homework support.
Lack of support mainly affects students from lower socioeconomic
backgrounds and thus hinders their academic progress.

Poppy is a voice interactive Al assistant designed to bridge this gap,
providing personalized support for teenagers in middle school
(ungdomsskole).

Poppy targets the age group 12-16 due to their unique developmental
challenges, including transitioning to abstract thinking and increased
academic pressure. By utilizing the power of Large Language Models
(LLMs) and a dedicated voice interface, Poppy offers a distraction-free,
engaging learning experience that promotes critical thinking, communication
skills, and independent learning.

Poppy is built on the principle of "necessary friction," encouraging students
to actively participate in their learning journey. Rather than providing direct
answers, Poppy guides students to articulate their thoughts, break down
problems, and arrive at solutions independently. This approach fosters more
profound understanding, vital communication skills, and confidence.

Through extensive research, including expert interviews, hands-on tutoring
experience, and user testing, Poppy has been carefully designed to address
teenagers' needs and challenges. The project prioritizes data privacy and
ethical considerations, ensuring that Poppy is a responsible and valuable
tool for students and educators.

Poppy has the potential to transform the homework experience, fostering a

love of learning, empowering students to take ownership of their education,
and contributing to a more equitable and inclusive educational landscape.
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Introduction

The field of education faces a broad range of complex and evolving
challenges. In Norway, the quality of education is also influenced by several
factors, including large class sizes, lack of teachers with relevant education,
(Leererkompetanse, 2022) and the socio-economic differences that impact
family relations and educational outcomes (Hvordan péavirker foreldres
utdanning og inntekt barnas karakterer?, 2022).

Homework aims to reinforce classroom learning and foster independent study
habits but contributes to increased educational inequalities due to challenges
faced by students lacking necessary support and resources (Ranning, 2011).
Instead of looking at these strong negative emotions and challenges
associated with homework as reasons to reduce or remove them, I'm looking
for an opportunity to impact how students positively relate to homework.

Homework serves as a possibility to address educational challenges through a
personalized approach to learning. When conducted outside the structured
classroom environment, homework can cater to individual learning needs and
support each student's specific needs, learning pace, and personal interests.

The recent introduction of technologies like ChatGPT and a Large Language

Model (LLM) points the way for exploring new solutions to bridge the support
gap and empower students to take control and enjoy their learning journey.

3 ( Introduction
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Personal Motivation

A disconnect between understanding and communication marked my
educational journey. | could grasp concepts quickly but struggled to express
my knowledge in traditional academic formats, leading to underestimation by
teachers and unsatisfying learning opportunities. This experience highlighted
the limitations of standardized learning methods, which left me feeling
misunderstood despite my curiosity and enthusiasm for learning. Fortunately,
my path led me to study design at AHO, which was supported by technology,
inspiring teachers, and my parents. Having both parents be curious,
knowledgeable, and supportive, one of them being a pedagogical
psychologist, gave me the encouragement and support | needed to follow my
passions, a privilege many others may not have.

(_
!

Simon:

Del 1:8 p av 28. Se godt igjennom oppgaven din. Det er mye av det nye stoffet (faktorisering, brgk,
prosent) som ikke sitter. Du ma bli flinkere til & spgrre, Simon. Du svarer jo at du forstar det nar jeg
spgr. Del 2: 2 poeng av 36p. Her var det veldig mye du ikke kunne. Og det du kan, viser du meg ikke.
Jeg har sagt minst 100 ganger at jeg skal se full talloppstilling, benevning og tekstsvar.. Kladden din er
jo full av utregninger. Disse skal pa innfgringsarket! Husk a bruke boka. Det er dumt a tegne
stolpediagram nar det stér sektordiagram i oppgaven. Jeg vet jeg er litt bitch nd, men vi far ta en prat
og legge en slagplan. Du har nok en del hull, men mye av dette er litt nytt stoff, sd vi ma finne ut
hvorfor det ikke sitter.

Oppdrag: Du skal velge deg fire oppgaver som du ikke fikk til. Velg blant de vanskeligste oppgavene
som du forstar etter at du har sett fasiten. Oppgavene skal gjgres i innfgringshok og vises meg fredag
16/12-2011. Samtidig vil jeg gjerne se underskrift fra foresatt om at de har sett prgven sammen med

[ dere.

Feedback on my math-test from 9.th Grade

5 (/Introduction ) (Personal Motivation)

In 2022, | discovered how Large Language Models (LLMs) could tailor
learning to individual interests and projects, which influenced the direction of
my diploma. This project explores the broader impact outside just homework
assistance, fostering a love of learning, encouraging curiosity and exploration,
and enhancing communication skills. Poppy is built on learning to obtain
knowledge actively rather than passively consuming it, providing users with a
way to navigate the complexities of information and cultivate intellectual
curiosity. As information becomes increasingly accessible through technology,
the ability to ask the right questions becomes more important than finding the
"right" answers.

20 - = 30

Vis hvordan du kc

s

“This dragon will protect
me against mistakes”




Curiosity Over Uniformity

Educational models have long focused on memorization and standardized
tests, resembling the assembly line system introduced by Henry Ford in his
factories to achieve efficiency and uniformity in production. This factory-like
approach to education often constrains students' creativity and passion for
learning. However, curiosity is crucial in fostering a love for learning and
intellectual growth through personal and emotional relevance. When students
are encouraged to explore topics that spark their interests and pose questions
that fuel their desire to understand, the learning process becomes more
engaging, meaningful, and ultimately more effective (Udir, 2021; von Stumm et
al., 2011). Despite the recognized value of curiosity-driven learning, educational
tools frequently fall short in supporting this organic development process due
to either budgetary or technical limitations of technology.

7 (Introduction) (Curiosity Over Uniformity)
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Technology In Education

While technology offers alternatives for accessing information and additional
learning resources, it also presents challenges. The abundance of distractions
online and the passive nature of consuming information through screens can
hinder students' ability to focus and engage in deep, meaningful learning
(Pérez-Juarez et al., 2023). Exploring existing educational technologies, it is
observed that they often prioritize structured learning pathways and
predefined content, much like a digital version of a book, limiting opportunities
for open-ended exploration and the pursuit of individual interests. Curiosity
does not fit within the walls of a classroom or the bounds of a screen, or the
budgets of the existing educational system.

However, the emergence of new technologies, particularly Large Language
Models (LLMs), show a promising path for overcoming these limitations. LLMs,
with their ability to process and understand natural language, offer a flexibility
and adaptability that can be used when designing educational tools. Their
capacity for generating text, translating languages, and answering open
ended, challenging questions, opens doors for creating learning experiences
that adapt to individual student interests and enable exploration beyond that of
traditional curriculum. This potential for personalization and adaptability could
lead to a new generation of educational tools that foster curiosity-driven
learning and empower students to become active participants in shaping their
educational journeys.

While exploring and researching this topic, | realized that interacting with LLMs
has the potential to enhance students' learning experience by encouraging
them to explore their interests and engage with information in a new way. This
opens up endless possibilities beyond textbooks and applications. Although
technology has limitations, Poppy is designed to complement and build upon
the well-established foundation of conventional homework.

Rembrandt. (ca. 1634).
A Scholar in His Study.

9 Introduction Technology in Education

1634). A Scholar in His Study. Wikimedia
m https://commons wikimedia.org/wiki/
idy - NG.M.01365.jpg
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Approach And Methods

My design process, driven by curiosity and user-centricity, uses the scientific
method. This involves observing user interactions, testing hypotheses and
refining, based on outcomes to uncover insights into educational challenges
and user experience. The methods are not listed in chronological order, as
various methods has been used in parallel.

Literature Review: | reviewed academic

literature on socioeconomic impact on
education, tutoring and LLM’s in personalized
educational support.

Field Research: | explored Norway's VELKOMMEN TILBAKF
homework support services, focusing on free FELLESUERF ~ T ICRSTIA
alternatives, and engaged with Rade Kors

stakeholders. | also gained hands-on tutoring — —

experience at Toyen public library. S 2 |

Technological Feasibility Exploration: |
prototyped with text-to-speech technologies,
ChatGPT, and microcontrollers to test
technical feasibility and limitations.

Expert Interviews: Interviews with
professionals in education, technology,
psychology and design, provided insights
into integrating Al in education.

1 CApproach And Methods)

Volunteer Tutoring: A three-month
volunteering experience as a homework
tutor helped me understand student

needs and limitations of existing practices.

Semi-Structured User Interviews:

| interviewed teachers, parents, and
students to gather perspectives on
homework challenges and desired
features for Poppy.

Prototyping: | developed digital mockups,
instructions, homework, physical
prototypes, and custom ChatGPT
chatbots to test interactions and tangible
interfaces.

User Testing: Pilot tests and user-testing
with teenagers refined Poppy’s
effectiveness, instructions, interface, and
functionalities based on feedback

12



Literature Review

The review addressed the socio-economic impact on educational
performance, the benefits of tutoring, and the use of large language models
(LLMs) for educational support.

Socio-Economic Impact: Educational outcomes are significantly
influenced by socio-economic status, with students from lower-income
backgrounds facing challenges like limited resources and higher school
absence (Solomon & Lewis, 2002). Homework can strain family relations
when parents struggle to assist, leading to negative associations with the
act of doing homework (Pressman et al., 2015).

Tutoring As a Method: Studies show personalized tutoring significantly
boosts academic performance and student well-being (Bloom, 1984).
Scaling tutoring with human tutors has many implementation challenges,
one of them being cost, estimated to $5 to $16 billion annually for state-
wide implementation in the US (Kraft & Falken, 2021).

Technological Advancements: Advances in LLMs provide personalized,
interactive learning experiences that are central to Poppy’s design, aiming
to enhance educational engagement and develop essential skills (Kasneci
et al., 2023). These tools require further exploration to effectively support
the cultivation of 21st-century skills like critical thinking, creativity, and
collaboration (Yadav et al., 2023; Kuhlthau et al., 2015; Saavedra & Opfer,
2012)

The literature highlights the challenges of socio-economic disparities in
education and the transformative potential of personalized tutoring and
LLMs to address these issues.

13 (Approach And Methods) CLiterature Reviews)

“Parents’ concerns about their children’s futures
create a climate of pressure to succeed as they
support a homework agenda that is not
necessarily their own and which they have little
power to influence.”

(Solomon and Lewis, 2002, p. 17).

“The tutoring process demonstrates that most of
the students do have the potential to reach this
high level of learning.”

(Bloom, 1984, p. 7).

“Access to tutoring is inherently unequal. Private
tutoring is a $124 billion dollar industry globally”

(Kraft and Falken, 2021, p. 1)
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Ta l’g et Use I‘S Mental Development Educational Progress

Early adolescence (12-16) presents unique challenges due to rapid cognitive

and emotional development, alongside transitioning to abstract thinking and Basic motor Foundation of
complex problem-solving skills essential for interacting with Al technology skills and simple 1-4 learning through
like LLMs (Is ChatGPT Safe for All Ages?, 2024). communication Yrs. play and fun

During this period, students face increased academic pressure and
declining parental involvement, often intensified by the shift from primary to
secondary school, where academic expectations rise and subjects diversify
(Hill & Tyson, 2009).

As teenagers become more independent, parental guidance decreases, Development of 5.7 Introduction to
with schools recommending parents to step aside, potentially leaving gaps self-consciousness literacy and
in support just as students require more guidance (Udir, 2021). and social skills Yrs. AR
Poppy aims to fill this gap by providing flexible and supportive tools that
cater to the evolving needs of adolescents, complementing the roles of
parents and teachers, and aligning with their developmental trajectory
towards independence.

Ability for logical 8-11 Critical academic
Understanding these nuances was important when designing a learning thinking and improved Y skills and conceptual
support tool. Poppy's voice interface and conversational style aims to cater social skills = understanding

to teenagers' evolving cognitive abilities, promoting active listening, critical
thinking, and communication skills.

Additionally, the design considers the emotional needs of teenagers, aiming 056‘6
to provide a sense of support, encouragement, and companionship during a St

9
period often marked by self-doubt and uncertainty for many. @

Subject specific
knowledge and
critical thinking

Develop abstract
thinking, and form
their own identity

15 (Approach And Methods) CTarget Users)




Existing Solutions

Current homework support systems, despite good intentions, reveal a Human Tutor vs. Al tutor
persistent gap in meeting students' diverse needs. Paid services are often (C ost Per hour - 16 M ay 202 4)
too expensive, while free options struggle with limited reach and

inconsistent quality. Even Al-powered digital platforms, delivering promising

personalized learning, increase concerns about excessive screen time and

the limited bounds of the technology and diminished human interaction. 200-600 NOK

Students need a solution that is both accessible and engaging, offering
personalized support without increasing existing educational inequalities.
Poppy aims to bridge this gap by combining the efficiency of Al with the
human-centered approach of traditional tutoring. Through the use of voice
interaction and a dedicated device, Poppy offers a balanced learning
experience that promotes critical thinking, communication skills, and
student motivation, regardless of their background or access to resources.

+ Rode Kors
Digital Leksehjelp

Digital Leksehjelp er na
stengt. Apent mandag -
torsdag, kl. 17.00 — 21.00.

21.3 NOK*

%Teyen Biblo e Al (Voice Mode) Human

P

*Cost based on OpenAl; Transcription (Whisper $0.006/minute), Text
Generation (GPT-40 Input: $0.012/1K tokens, Output: $0.016/1K tokens), Text
To Speech (TTS $0.015/1K characters, estimated spoken time: 30 minutes)

17 (Approach and Methods) (Existing Solutions) 18




Becoming a Tutor

To move beyond theoretical understanding, | volunteered as a homework
tutor at a public library in Tayen, working directly with elementary students.
This experience provided insights into the social, emotional, and academic
needs of a diverse group of children, revealing that their needs were

multifaceted.

§3§, Social Dynamic

Tutoring in a library setting
highlighted the social aspect of
learning, with students often
working in groups and interacting
with peers.

{& Distractions

The use of mobile devices and
tablets frequently disrupted
students’ focus, affecting their
ability to concentrate on
homework.

% Motivation Level

Student motivation varied
significantly; some were eager
and proactive, others
procrastinated or avoided
homework altogether.

€3 Learning Styles

There was a wide range of
learning styles and paces; some
students performed well with
mental calculations while others
benefited from more structured
and visual guidance.

19 CApproach and Methods) (Becoming a TUtO")

€3 Social Support

Asking about students interests,
fostered a positive learning
environment which contributed
to a sense of connection and
belonging improving the tutoring.

(® Ask Questions

Open-ended questions
effectively guided students
towards solving problems
independently, a strategy that

C Confidence

Low confidence levels led some
students to exhibit avoidance
behaviors and a reluctance to
seek help or feedback after
completing tasks.

(@  Personalized

Tailoring support to individual
needs was important for
enhancing student engagement
and success.

informed the design of Poppy.

Reflections and Conclusions: The tutoring experience showed me the
importance of open-ended questions and individualized support in
supporting independent problem-solving and confidence among students.
These insights directly influenced Poppy’s development, focusing on
understanding facilitation of the students cognitive processes rather than
direct problem-solving.

Observations on group dynamics and the necessity of building confidence
shaped Poppy’s approach to support students' emotional and social
aspects of learning.

Additionally, the design of Poppy aims to integrate effectively within the
technological landscape, using digital tools to enhance rather than distract
from the learning experience. This practical grounding ensures that Poppy
addresses real student needs and challenges, promoting engagement and
independence in learning.

20



Problem Statement and
Hypothesis

Problem Statement

Students need accessible and personalized assistance outside

the classroom and school hours to succeed with their homework.

However, existing solutions such as parental support, paid
tutoring services, or limited free tutoring options often prove
inadequate or inaccessible, disproportionately disadvantaged
children from lower socioeconomic backgrounds and hindering
their academic progress and social mobility.

Additionally, the increasing reliance on digital learning platforms
and screen-based tools raises concerns about excessive screen
time, potential distractions, and the lack of a balanced learning
experience.

21 CProbIem Statement and Hypothesis.)

Hypothesis

If secondary school students have access to a personal support
device during individual work that provides homework assistance
through spoken conversations,

they are likely to achieve a better grasp of concepts and tasks,

while showing greater interest and satisfaction during learning
activities, without the distractions of existing technology such as

smartphones and tablets.

Refined Hypothesis

Providing early teens with a voice-interface Al assistant for
personalized homework support will increase their engagement,
confidence, and problem-solving skills, leading to a more positive
learning experience and improved academic outcomes.

22



Technological Potential

Large Language Models

The emergence of Large Language Models (LLMs) marks a turning point in
personalized education. Unlike previous Al approaches, LLMs understand
and generate human-like text, enabling truly tailored learning experiences.
By accessing LLMs through application programming interface (API), which
allows limited access to these powerful models without needing to own or
maintain them, we can integrate sophisticated Al capabilities into affordable,
internet-connected devices like microcontrollers. Costing as little as $5-$15
these devices connect to LLMs hosted on remote servers. This enables Al-
powered educational tools that are both cost-effective and capable of
providing real-time, interactive learning experiences. This approach
increases the likelihood for students, regardless of their socioeconomic
background, to access high-quality educational support.

However, the way students interact with technology is just as important as
the technology itself. Concerns around excessive screen time, expressed
by both parents and experts, led to Poppy's focus on voice interaction.

23 (Technical Exploration) (Technological PotentiaD

Training (Once) Large Language

""""""" > Model
(GPT-4, Gemini etc.)

Training Data

Huge amounts of

text based data
System Prompt
(Not visible to user)  User Prompt
Usage
“Don’t + Hello! —> API Based
reveal Pricing

answers” AN l

Hi,howcanl Model
assist you?  Output

User Interface

Computer, Phone, Poppy etc.

24



Voice Interface

Ai-Generated

Engagement Without Screens:
Voice eliminates screen fatigue,
promoting focus and a more
mindful learning experience.

Cognitive Process: Interacting
through voice provides friction in
the right places; encouraging
active listening, clear articulation,
and strengthens verbal
communication skills.

25 CTechnicaI Exploration) (Technological Potential)

Ai-Generated

Familiar Interaction: Voice
mimics the familiar teacher-
student dialogue, creating a
comfortable learning environment
that encourages active
participation.

Ai-Generated

Emotional Support: While not
replacing human interaction, a
well-designed voice interface can
provide a sense of companionship
and motivation, leading to the user
feeling heard, acknowledged and
understood.

26



Poppy’s Response Cycle

Technical Feasibility
Exploration &) opennrs APIs

To ensure that the concept worked within the existing limitations of the Speech To Text Text-Generation (LLM) Text-To-Speech
technology, | explored the technical aspects of integrating LLMs and voice-
interface on hardware devices. This exploration involved:

Backend With Deno: | used Deno, to build the backend between the
OpenAl's API's and the hardware, managing the overall system logic,
reducing the compute happening on the hardware to increase speed. -

L PPN 11
ChatGPT assisted in generating code snippets, troubleshooting and B “Hir B, cl;l:’;-low
debugging issues. = assist
you?”

OpenAl's API: | used OpenAl's Assistants API as the chosen API, as it
allows for custom behavior, similar to that prototyped in the ChatGPT app @ Deno Backend
used for user-testing - which I've written more about in the “Pilot- and User-
testing section”

Text-to-Speech Solutions: | explored various software services; such as “,'
ElevenLabs for its human-like text-to-speech capabilities, and | attempted to “ir Poppy % a’:;'igo";gf,',' J
create a working device to user-test with kids. However, due to the lack of you:

Norwegian language support and time constraints, | used the ChatGPT app
on an iPhone during user testing to ensure accessibility using Norwegian /]\
language for the target audience, despite the American accent.

User Holds Button to record

Hardware Prototyping: For the physical device, | prototyped using the \_ question, and waits for response Yy,
ESP32-S3 microcontroller, programmed through the Arduino IDE. The
prototype had components such as a microphone for capturing questions,
an amplifier and speaker for audio output, a button for starting recording,
and an LED for providing visual feedback.

Integrating LLMs and voice interaction into a user-friendly device proved
challenging, yet insightful. While | successfully built a functioning
prototype, inconsistencies in real-world performance (loading times,
response speeds, audio quality) highlighted crucial design considerations.
These limitations informed my final design, ensuring Poppy is both
technically feasible and provides a reliable user experience.

Videos of demo and tech process in Appendix: Tech Process

27 (Technical Exploration) CTechnicaI Feasibility Exploration) 28




User Research

Interviews

Understanding the landscape of homework support and gathering insights
from those most affected by it was crucial to the development of Poppy. To
achieve this, a series of semi-structured interviews were conducted with
key stakeholders representing diverse perspectives: subject matter experts
in Al and education, teachers, parents, and the target users - teenagers

themselves.

Overview of People I've Talked With

Teenagers Teachers Parents

Product Design + UX

Al and Communication

Erik Winer6  Senior HCI Professor Niklas Schmidt Mona Kleven Lauritzen

University of Psychology and Industrial Design UX Lead, Huddly

Gothenburg ~ Communication, NTNU

) Bai Daniel Kanu Viktor Rydal
EthanSutin Sam Eaton Matt Webb Industrial Chief Design Officer,
Owl Al Curio Beta Acts Not Facts Designer, Inventas Nomono

29 CUser Research and Results) (Interviews)

Education & Homework

Janet Goulden Dreyer Ada Aagre Pettersvold Hannah Karlsen Hedda Jorde @degard

Educational Senior Advisor, Project Lead, Coordinator, Digital
Psychologist, PPT Fellesverket Majorstua Neddy Leksehjelp
(My mom)
Educational Branding and Strategy
Technology Expert

Ivar Berg Henrik Fieldberg  Benjamin Gaupset
Former Head of Digital Director, Designer, Heydays
Google Education Heydays
Norway

Gyldendal

D @ 0 D
Kristin Tobiassen Miryam Pippich Lasse Hagas Oskar Galewicz

Lead UX/UI Senior Service Educational Senior Interaction
Designer Advisor Designer
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Subject Matter Experts 20

Shifting Educational Landscape: Erik Wineré emphasized the importance
of adapting to the digital shift in education and the increasing integration of

Al. He advocated for technology that enhances learning processes, directly
informing Poppy's focus on process-oriented learning.

Voice Interface as a Differentiator: Both the Senior HCI Researcher from
NTNU and Matt Webb highlighted the potential of a voice interface to
reduce screen dependence, foster more natural interactions, and enhance
communication skills.

User Needs and Usability: Experts stressed the importance of user-
centered design and ethical considerations in Al development. Hanna
Karlsen emphasized Poppy's need to be intuitive and responsive to user
needs, while Erik Winerd urged a focus on responsible Al development that
avoids exacerbating existing educational disparities..

Al as a Teammate: Matt Webb offered a forward-looking perspective,
envisioning Al as a collaborative partner that reshapes learning and
workplaces. This vision influenced Poppy's development to foster
cooperative learning and critical skills necessary for future challenges.

31 (User Research and Results) (Interviews) (Experts)

“Every student can have a personal tutor with
Al-powered tools.”

Senior Research at NTNU

“The school should not be built around the
teacher, but the student.”

Hanna Karlsen (Neddy)

“We need to focus on technology that makes the
learning process more important than the
result.”

Erik Winero

“Kids today are going into a world of work that is
going to be powered by LLM’s - How do we
prepare them for that starting now?”

Matt Webb

32



Teachers = 6

Teachers expressed a range of experiences with technology in their
classrooms, highlighting both the benefits and challenges of integration.
They were generally receptive to the idea of a voice assistant like Poppy,
recognizing its potential to assist students with homework, provide
immediate feedback, and offer additional support outside of classroom
hours.

Technology in Education: While some teachers embraced technology for
interactive learning and personalized instruction, others expressed
concerns about potential distractions and the importance of a balanced
approach.

Attitudes towards Al: Opinions on Al in education varied. Some expressed
enthusiasm for its potential to personalize learning, automate tasks, and
provide additional support, while others raised concerns about ethical
implications, potential job displacement, and the need for clear guidelines
and training for responsible Al implementation.

Feedback on Voice Assistant: Teachers were generally receptive to the
idea of a voice assistant like Poppy, recognizing its potential to assist
students with homework, provide immediate feedback, and offer additional
support outside of classroom hours.

33 CUser Research and Results) (Interviews) (Teachers)

“A spoken conversation, | think, would change things a
bit — when you receive it verbally and deliver it verbally
- then it can change the interaction, you will gain some

learning anyway if you reproduce it.”

9.th Grade teacher in English and Social Studies

“There is no point in asking students to produce a text.
They can't help but cheat, it's hard to stay away from
asking ChatGPT to just write the whole text.”

10th Grade teacher in Norwegian and Natural Science

Teachers Interviewed

OO000O0

Elementary School Lower Secondary School
(Grades 1-7) (Grades 8-10)
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Parents = 7

Parents acknowledged the increasing role of technology in their children's
lives and education, expressing both excitement about the potential benefits
and concern about the potential drawbacks.

Technology Use and Expectations: While recognizing the benefits of
educational apps and online resources, parents raised concerns regarding
excessive screen time, exposure to inappropriate content, and the potential
for technology to hinder the development of essential skills like critical
thinking and social interaction

Supporting Children's Learning: Views on Poppy were mixed. Some saw it
as a potential relief, offering accessible support and easing pressure on
both themselves and their children. Others expressed concerns about
potential over-reliance on technology and emphasized the importance of
maintaining their own engagement in their child's education.

Privacy and Security Concerns: Data privacy and security were concerns,
with parents emphasizing the importance of transparency, control over data
sharing, and robust security measures, especially related to recording of
audio data of their child's voice.

35 CUser Research and Results) (Interviews) CTeachers)

“If we get technology that is available to everyone and
quality assured by someone reputable...for example,

Gyldendal, then you trust it.”

Father of 14 year old

“Our children don't want help with their homework, they
cry before they open the books...Helping with the

homework is very difficult.”

Mother of three teenagers

Parents Interviewed

36



TargetUsers = 7

Teenagers demonstrated diverse learning preferences and challenges.
They responded positively to the concept of interacting with a voice
assistant like Poppy, finding the conversational approach engaging and
motivating.

@'ﬁ?j

D |

Learning Preferences and Challenges: Teenagers favored various learning
styles, including visual aids, interactive games, reading, and hands-on
activities. Common homework challenges included difficulty understanding
instructions, staying focused, and seeking help when stuck.

Engagement and Motivation: They appreciated Poppy's conversational
approach, the ability to ask questions, and receive immediate feedback,
which they found more engaging than traditional textbook-based learning.

Desire for Personalized Support: They expressed a desire for learning
tools that adapt to their individual needs and pace. They saw value in
Poppy's ability to provide personalized explanations, offer different
approaches to problem-solving, and adjust its level of support based on
their understanding.

37 (User Research and Results) Clnterviews) (Teachers)

“I do some homework when | have time... | can't do
anything with books or writing by hand on the subway,
everything | can do completely digital, | can do it on the

subway, the bus.”

14 Year Old

“l usually ask my mom, or | skip it and ask the teacher -
I've also asked ChatGPT - asked if it could explain the
assignment in a different way — seems good and helps

alot”

16 Year Old

“With homework — | get help from my mom, or ask for
help on Teams, outside of school hours. Can send a

message at 11 pm - 'Then I've tried what | can.”

14 Year Old

Kids Interviewed and their age

12 13 14 14 14 16 16
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Pilot- and User-Testing

To evaluate the feasibility and effectiveness of Poppy, a pilot test was
conducted with five adults, followed by a more comprehensive user testing
phase with seven teenagers. Due to challenges with Sikt and ensuring data
privacy for children, the pilot test involved a small group of friends, while the
user testing with teenagers involved preparatory interviews with their
parents to understand the educational context and obtain consent.

Testing Setup and Tasks:

Pilot Test

Adults simulated a homework scenario focused on the water cycle, using
Poppy via the ChatGPT app's voice interface. This initial test aimed to
evaluate concept feasibility and identify potential challenges

User Testing with Teenagers:

Teenagers used Poppy, again via the ChatGPT app's voice interface, to
complete actual school assignments provided by Gyldendal in their own
homes. This setup aimed to simulate a natural learning environment and
gain insights into Poppy's real-world utility. Non-functional physical
prototypes were also tested during these user-tests to gauge ergonomic
and style-preferences.
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Pilot Testing

Testing Setup

Initial tests involved five adults simulating a homework scenario to evaluate
concept feasibility. The task focused users filling out a worksheet about the
water cycle.

Task:

Fillin the white boxes with a
description of what is happening, you
can ask the voice assistant for help if
you need it.

When you have filled in all the boxes,

X you can say the letter on the box and
% f(he answer, to check if you have done
- it correctly.
4
S
o l " 0 00 l l I
= B
(]
S
©]
I
l I l l l l l l
@& @ &
@ (|

1. Connecting 2. User Talking 3. Load Answer 4. Al Talking
(]
©
o
£
]
Q
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>
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o
O
e
©
e
o
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Assistant was ® Information @3 Limited time

too helpful Overload for reflection

Adaptations from Insights

Adaptations from Insights, including the decision to require students to
explain the tasks themselves, led to changes in Poppy's conversational
flow, emphasizing guiding students rather than providing direct answers.
This approach ensured responses were concise and clear, improving
students' auditory processing. These changes addressed the need for a
pedagogically supportive communication flow, considering thinking time
and response length.
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User Testing

Further testing involved seven teenagers, with preparatory interviews with
their parents to understand the educational context. Testing typically
occurred in the children's homes during homework time to maintain a
consistent and realistic environment.

Educational tasks provided by Gyldendal

Hvor kommer energien fra og hvor blir den av? A ovioenoaL Algebra - Regning med maling A GvLoENDAL

Forklar

solenergi er sa viktig for livet pa jorda

Aah, | don't even know how to describe
this to get help from Poppy.

Aah, I donit even know how to describe this to get hefp from Poppy.
—14 year old during usef‘—tﬁznng

~14 year old during user-te

A

2 a. Hvilke ulike energikilder bruker vi mennesker til & lage elektrisk stram? £ =
Skriv en faktasetning om hver av dem.

C D)
C D)
C D) D)

Energikilder Fakta

( Svar: J

2. Diameteren i sirkelen er 14 cm.
Hva er arealet til trekanten?
Oppgave-ID: GNF252528

NN

2b. Hvilke ulike energikilder bruker vi mennesker til transport?
Skriv en faktasetning om hver av dem.

Energikilder Fakta
C ) ) ( Svar: j
3. Huvilket tall star x for?

Oy -ID: GNF232316
3. En datamaskin er drevet av elektrisk energi. Hvilke energiformer tror du den elektriske ppgave
energien gar over til etter at den har gjort jobben i datamaskinen, og hvor blir energien av
il slutt?

2009/
s0g (509|509 | xg | 1009|1009
= L L
Y ( Svar: j

It was important to ensure that the tasks varied and could accommodate the
age-rage of the users - even though interactions with Poppy was the main
focus of the test and not the performance of the student.
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Communication Guidelines For Users

Conversation

&

| can help with
homework, talk
about things you
wonder about, and

Explain

)

| can't see, so you
have to explain

things well to me
so | can help you.

N

()

NG|

If you want feedback
on your work, you
can explain the task
and what you have

Feedback

Be Critical

w

Let me know if |
make a mistake or if
I'm doing something
else weird

N/

Sharing

If you discover
something new,

share it with friends,
family or maybe your

Machine

&

And remember, I'm
not human, even if it
can seem a bit like
that sometimes.

Tell me!

k4

My technology
allows me to adapt
to your needs, so let
me know if you

| anowerostons. | | Snevered | teacher? | heed amytring!
Interaction Duration Timeline Poppy
Only 5 user-sessions were recorded User [
BMin, Cm "o o W e )
15 Min. ( 'm ", W ' ' h ! D
10 Min. (' w " ' " 'm "- 4D
OMin. Cm ' 'm0 © = e e e w m wm )
= = — —

5Min. ("

)

This graph aims to visualize the relationships between the engagement of
the user vs. Poppy - indicating that the user is more passive than desired.
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Responses from ChatGPT/Poppy versions to the same question

Key Findings from Testing

Testing with both adults and teenagers revealed valuable insights into the How many degrees inside the following shapes?

potential and challenges of voice interaction for personalized learning.

Engaging, Yet Disruptive () ¢ »€

While users found the conversational format intuitive and engaging, the
turn-by-turn nature greatly disrupted their flow of thought, particularly
during complex problem-solving. Users occasionally lost track of their
reasoning or struggled to articulate complete thoughts within the
constraints of turn-based dialogue.

Promoting Articulation 2) 0> of

Teenagers quickly adapted to the voice interface, appreciating its
personalized nature and the opportunity for listening. The difficulty in
articulating questions to Poppy changed to improved clarity and
precision over time, showing the potential for voice interaction to improve
communication skills. Users also valued Poppy's ability to accurately
understand the context of their questions and provide relevant, concise
responses, or ask questions if their original question was too vague

Feedback + Beyond Homework S EE )

Teenagers quickly adapted to the voice interface, appreciating its
personalized nature and the opportunity for listening. The difficulty in
articulating questions to Poppy changed to improved clarity and
precision over time, showing the potential for voice interaction to improve
communication skills. Users also valued Poppy's ability to accurately
understand the context of their questions and provide relevant, concise
responses, or ask questions if their original question was too vague
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Triangle, rhombus, circle, pentagon

ChatGPT (Control)

Here's the number of degrees inside each shape:

1. Triangle: The sum of the interior angles is 180-

2. Rhombus: The sum of the interior angles of any quadrilateral is 360-. As a
rhombus is a quadrilateral, it has 360-

3. Circle: A circle is a continuous curve and doesn't have internal angles like
polygons do. If you consider the whole circumference, you can think of it as a
360- rotation.

4. Pentagon: The sum of the interior angles of a polygon with n sides can be
calculated using the formula (n-2)x180-. For a pentagon (n=5), the sum is
(5-2)x180-=540-

Poppy (1st Iteration)

Here's how to calculate the number of degrees inside each of these shapes:

1. Triangle: A triangle always has a total of 180 degrees.

2. Rhombus: A rhombus is a type of quadrilateral (four-sided figure), and like all
quadrilaterals, it has 360 degrees in total.

3. Circle: A circle encompasses 360 degrees around its center.

4. Pentagon: A pentagon, which has five sides, can have its interior angles
calculated using the formula for the sum of interior angles of a polygon:
(n-2)x180 degrees, where n is the number of sides.

5. For a pentagon (n=5):(5-2)x180=3x180=540 degrees

These are the total degrees for each shape! If you'd like to learn more about any of
these or how to calculate angles for other shapes, just let me know!

Poppy (5th Iteration)

Hi! It's great to start by thinking about the number of degrees each shape has.

Can you tell me what you already know about degrees in different geometric
shapes?

For instance, do you know how many degrees are in a triangle?

~

/
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Reflections And Presentation

Process Presentation at Gyldendal > 1 O meru(danningoginnleklz“r'e:liarﬁ\:ri\:n
A presentation at Gyldendal, with a mixed audience of editors, teachers, ' e S

Barn trenger stotte fra foreldre for &

designers and technologists of 30, highlighted the project's progress and & ' LR SA R
gathered valuable insights from educational professionals. Feedback SR e

C.(2002)

focused on enhancing language understanding, exploring challenges
related to understanding illustrations and visuals, and ensuring personalized
and accessible learning experiences.

Continued Development

The testing process, although limited in scale, provided critical insights for
iterative development, emphasizing the necessity of a user-centric
approach and the potential for broader application within educational
settings.

Challenges and Future Directions

The need for more extensive testing and the complexities of obtaining

parental consent were acknowledged, underscoring the operational Audience’s Thoughts After Presentation
challenges in deploying Al tools in sensitive settings like education and at

home. Litt som en Teste med Hva om man vil “Min datter p& 14
Klassebamse forskjellige dialekter. forsté noe som en forventer forklaring
Siri forstar ikke min illustrasjon i en bok P4 samme mate som
ET— dialekt s godt. - Der hvor en lzerer pé skolen
ville vise og peke? -Sokratiske metoden
Accessibility kan kanskje hjelpe
Technology pé det”
Er dette noe lereren Gi tips til elevene. Fint at assistenten Hvordan gjorde de Hva med de som har Hvordan ville denne Datter som e totalt
setter opp eller som er litt stiller sporsmal og (eleven og utfordringer med fungert i en kreativ skoleflink, spoler i
ikke gir svaret. assistenten) horsel eller som ikke prosess, noe som videoer, soker pa
“Du burde jobbe litt matteoppgaven kan engasjere seg i ikke har en fasit? nett, skummer

= mere med dette...” sammen? dialog? gjennom tekst.
User Needs Sy Technology T ——
Smartoving-Gigagraf (E— ysv— L r—— Hvordan skal den
dialogen vaere?
“Jeg gidder ikke!”

Hva er mandatet? Tilpasset GPT, p& Sprék og begreper, Sikkerhet og Kanskje tenke mere Hvem har ansvaret
« Hypotese/lage hvilken méte? noe tema kan gaes personvern rundt pé & personalisere for & holde seg pa Begeistring!

verktoy? igiennom pa lydopptak maten det sporet? - Satt i g&r med

forskjellige nivaer kommuniseres pa, og frustrert datter som
(barn, ungdom, utseende til enheten. ikke fant det hun
voksen etc) For AV1 har det veert trengte inne pa
viktig 4 tilpasse skolens ressurser.
utseende

Relationship

Vi er voksne som vet Likte veldig godt

hvor vi skal formen, menneskelig Hvordan forkdarer
- Hvordan vet og rund i motsetning den hvor noe er
elevene hvor veien til teknologi. Varm i hvordan kommer.
de skal g4 er? Er det formen, og man seg tilbake p&
riktig vel de g&r? Kommuniserer sporet

“stotte”

-
Relationship Relationship
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Resilience Through Support

This chapter explores a shift in Poppy's design philosophy, emphasizing its

role as a tool that complements, rather than replaces, human educators and

parents. Traditionally, designers simplify user tasks, but this reliance on
technology can diminish cognitive skills (Sparrow et al., 2011). Parents
worried that children interacting with Al might lose critical thinking and
creativity, becoming dependent on technology. Therefore, Poppy embraces
"necessary friction" to enhance learning and foster critical thinking,
encouraging users to engage their knowledge and reasoning alongside
external information.

During user testing, children initially struggled to articulate their needs and
questions. However, they adapted over time, learning to express their
thoughts more clearly and effectively. This observation suggested a new
direction for educational support, where the challenges of a voice interface
could strengthen user engagement and cognitive abilities.

The figure shows a box that

“Aah’ | don’t even know has been unfolded. What is
how to describe thisto e compmedareact
get help from Poppy.”

5cm

5cm

6 cm
w

— 14 year old during user-testing
(After som back and forth
managed to solve the task)

6cm 5cm
>

/ ///
£
& e
T A GvLDENDAL
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Instead of designing for effortless simplicity, Poppy uses the "friction" of a
voice interface as a pedagogical tool rather than a hurdle. Initially, |
considered incorporating a camera into Poppy but realized that the use of
verbal communication actually strengthened users' ability to articulate their
thoughts and problem-solving processes. While large companies
developing Al models seek extensive data to enhance their systems, |
believe this creates a conflict between optimizing the models and fostering
human learning opportunities. Like a teacher guiding students without
giving answers, Poppy encourages users to ask thoughtful questions, break
down problems into manageable steps, and articulate their reasoning aloud,
enhancing problem-solving skills and effective communication.

This design philosophy goes against the trend of simplifying user
experiences. By embracing friction, Poppy empowers users to become
active learners, develop critical thinking, and gain confidence to tackle
challenges independently. This approach ensures Poppy complements the

guidance and support of human educators and parents, contributing to a
balanced and enriching educational landscape.

“I first said the question to myself
before asking Poppy, to make sure
| knew what | was going to ask.”

— 16 year old during user-testing
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Poppy: Design and Value

Imagine a helpful friend that is by your side and always ready to assist with
homework - that's Poppy. Ask questions out loud and get immediate
guidance, like having a personal tutor available anytime, without the cost.

Poppy helps understand concepts, solve problems, and boosts confidence.

By using voice instead of a screen, Poppy keeps students focused and
engaged, making learning a more interactive and enjoyable experience.

Key Features

@ Personalized Learning

Poppy tailors responses based on
individual learning styles and
adapts to progress, making
learning more effective

‘ Dedicated Device

A distraction-free environment,
unlike multi-purpose
smartphones, encourages a
dedicated space for learning.

n
b Tangible Design

A comforting, ergonomic form
factor encourages interaction and
provides a tactile learning
experience.

'|||' Voice Interface

Promotes active listening, clear
articulation, and reduces screen
fatigue, fostering communication
skills and focus.

@ Necessary Friction

Poppy encourages critical
thinking by guiding students to
solutions, not just direct answers,
leading to deeper understanding

@ Transparent Interactions

Click and hold to ask, release
when finished. Poppy only listens
when you choose, ensuring your
privacy is protected.
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Sneaky Listening

i

Hey Poppy could
. you connect to my
bluetooth earbuds?

= A
Learning Together

“Poppy is an Al that makes
you think for yourself.”

— 14 Year old during user-testing

Audio Connection
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Learning that keeps up with
your curiosity. Wherever it
takes you.

L

e

\
N
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Management Interface

To continue the exploration of possibilities and extending the usability of

Poppy | created this management interface to address concerns raised by Settings 5 e

various people | interviewed. Parents can customize Poppy's behavior and e, || S kiR

learning experience through a user-friendly interface accessible through

the web, as well as through conversation with Poppy. - e i
e ] Personalization i

Model Provider & Behavior g s e

Choose from Al models aligned with Norwegian educational standards and 7/ O e

customize responses with content filters.

Multilingual Support
Set standard language or select multiple languages for bilingual students or
language learning.

Connectivity & Personalization
Manage network connections or cellular plans, control personal information
Poppy remembers.

Voice & Accessibility

. ) . . . . © Poppy . A N [ )
Adjust voice settings, audio feedback, and voice characteristics for Settings §5 Model Provider — Language
i Vi Ch h ider of th
individual needs. These settings are also e Choose mulicle engusges for
available through learning - beneficial for bi-lingual
istor i
Y conversations with Poppy. 4 Gyldendal & Ise‘;er::(:gr_sor ST
Linked Calendars — @ ovent | 7 Googe \ J
i i Jerified models, indicatec a checkmari
Integrate school and personal calendars for reminders and scheduling. ra— ( ® P (e s )
P Connectivity
-® Profile Modify the behavior of Poppy
through tags or sentences for 4 N\ Add known netm{lojks °I" (onl
h bohet A manage your cellular plan (only
553 Settings xo:}dc;::enl orbenaviorsyed @ Personalization for sim-enabled devices.)
Change or modify what Poppy
remember about you. Modify
( \ items and memory. 4 o I
1|l Voice & Sound (. J e Accessibility
Access language preferences a )\ Changef;setttinghs ret!ated tg(h
h Poppy’s Voi = : sound effects, haptics and the
?e'nc,pz_"ge FuccAhicd Linked Calendars brightness of the LED ring.
Manage your school and
personal calendar here to eep
track of holidays, breaks, and
other important dates.

J
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Conversational Flow

Poppy Is...
Poppy's design ensures a natural and intuitive conversational flow, connecting
software, hardware, and user experience. ..Listening ..Thinking ..Jalking

1. Asking: Press and hold the button while speaking your question. Poppy's
green light confirms its listening. Release the button when done, allowing
for pauses and thoughtful phrasing.

2. Processing: Poppy's light pulses yellow as it processes your request and '
generates a personalized response, visually indicating the thinking process !
and managing expectations regarding internet speed. .

3. Responding: Poppy delivers the answer and the light turning blue to signal
it speaking. Adjust the volume as needed for a clear and engaging multi-
sensory experience.

4. Interacting: Seamlessly interrupt or ask new questions. A short press

stops Poppy mid-sentence. Holding the button allows you to interrupt and
ask a new question, mirroring natural conversation flow.

Videos of scenarios in Appendix: Scenarios

s N N 2
= X—er?’

Hold the button down when asking o . ; o If the light is blinking white, I'm

a question and release when you're When 'min sleelp mode, pressing When the light pulses yellow, !’ress tr,'e button briefly to stop me If the light is red, an error has not connected to the internet.

done. the buttons won't do anything. I'm thinking about the answer. in the middle of a sentence. occurred. If it persists, you can

If the internet is slow, it will take . toggle sleep mode to restart me. iFi

When the light is green | listen to You can put me in your pocket or alittle longer. Hold the button down if you want to '(;onnee: to the WiFi network

\what you have to say. ) kbag without me listening. ) \_ ) \interrupt and ask a new question. ) S ) 9 oppy' to give me access.
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Tangible Interactions and
Product Design

Conventional Voice Assistants

While traditional voice assistants like Siri cater to broad, general purposes
and often come embedded in multi-function devices like smartphones,
Poppy is designed specifically for the educational sector. Common devices
fail to offer the specialized, distraction-free environment needed for focused
study. Poppy’s dedicated nature ensures it serves its primary function
without the interruptions typical of smartphones.

Growth Potential Protection Care Portable

Adesmia muricata (92.5)

Beyond EXxisting Devices

Unlike smart speakers confined to one location and raising privacy
concerns with their always-listening mode, Poppy is designed for mobility
and user control. Its portability allows students to learn wherever they are
most comfortable, directly addressing a need expressed by both parents
and students. The tactile, seed-like form, inspired by stress-relieving objects,
encourages interaction while promoting a calm and focused learning
atmosphere. Poppy's push-to-talk functionality ensures privacy, giving users
agency over when the device is listening, further reinforcing a sense of
control and intentionality during the learning process. /N - \ , T SHELL

Inspiration and Symbolism

The seed-like shape of Poppy not only makes it ergonomic but also
symbolizes growth and potential, resonating with its educational purpose.
The smooth, natural form factor is designed to be both aesthetically
pleasing and functional, encouraging interaction and engagement.

Videos of product process in Appendix: Product Process
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Iterative Prototyping

Prototyping involved multiple stages, including clay modeling and 3D
printing, allowing for extensive user feedback on the tactile aspects of the
device. This feedback led to the incorporation of a silicone shell, enhancing
durability and comfort, and providing a non-distracting, pleasant tactile
experience. Customization options in the core's color and shell's shape also
enable users to personalize their device, making it a more integral part of
their learning process.

Audio

A consideration in Poppy’s design, resulting in the overall larger size than
originally intended, due to a bigger speaker chosen to avoid the common
mistake of tinny sound in smaller portable devices. The full-range speaker
with sufficient bass ensures clarity and richness in voice output, enhancing
the overall user experience. The spherical design of the core improves
sound quality by preventing issues like standing waves.

Interactive Elements

Practical considerations in the design include easily accessible controls for
talk, volume, and lock functions, preventing accidental activations. An LED
indicator within the core visually communicates the device's status, further
enhancing user interaction by providing clear and immediate feedback.

Audio in/out LED Indicator Ring

AUX ing Vol
Charging Volume Talk-Button

Lock Button
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'

Design din egen
planet

In summary, Poppy’s physical design and features stem from a deep
understanding of the needs within educational contexts, prioritizing
ergonomics, privacy, portability, and user engagement to create a
supportive and effective learning tool.
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The Teacher Role

Poppy could empower teachers to reach new heights of instruction.
Imagine a history lesson where students, aided by Poppy, individually
research key events, going deeper into topics of their interest. This frees the
teacher to facilitate a debate, guiding students to analyze conflicting
perspectives and construct well-supported arguments.

Poppy's support allows all students to have foundational knowledge, letting
them participate confidently in the debate, regardless of their prior
understanding of the topic. This personalized approach can bridge the gap
between struggling and advanced students, creating a more inclusive and
engaging learning environment.

The focus is not about replacing teachers, but about amplifying their ability
to do their part in the classroom and enable collaborative learning, leading
to deeper understanding and a more meaningful connection with the
subject matter.

63 (Future Perspectives) (The Teacher Role)
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A Shared Future

Poppy's emphasis on individual learning styles
reflects a broader societal shift. In our era,
fostering individuality and embracing diversity
are not just trends but necessary. Challenges
like climate change and geopolitical tensions
demand collaborative solutions that draw on
diverse perspectives and experiences. As
workforces become more globalized and
interconnected, effective cross-cultural
communication is essential.

In my opinion it is crucial for educational
institutions to adapt by moving away from
standardized, one-size-fits-all approaches.
Curriculums should prioritize critical thinking,
problem-solving, and collaborative skills
alongside traditional academic knowledge.
Thoughtfully implemented technology can
facilitate these shifts, personalizing learning
experiences and connecting students across
geographical boundaries.
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As students grow into more pronounced
individuals, the range of ideas, perspectives, and
problem-solving strategies they bring to the table
expands. This diversity can help innovation and
creativity but also presents communication
challenges.

Effective communication becomes crucial — not
just as a basic skill but as the most essential tool
for effective collaboration. Clear communication is
necessary to articulate distinct ideas and
understand others' perspectives, helping to bridge
gaps and harness the full potential of diverse
teams.

Clear communication prevents
conflicts arising from
misunderstood perspectives.
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Creativity, Communication
and Collaboration

In this era of uncertainty, it's important for
education to focus on fundamental human values.
Effective communication has always been

fundamental to human progress, facilitating gt : 5 -
collaboration, innovation, and knowledge transfer It S the fl rSt tl me In
across generations. We are now experiencing a "

paradigm shift where communication extends h uman h IStO ry that
beyond humans to include artificial intelligence i

(Al) and large language models (LLMs). nObOdy haS any Idea

how the world will

LLMs, capable of processing and generating

human language, create new opportunities for IOOk I|ke in 20 ye ar Su
collaboration and knowledge creation. We can
imagine a world where problems are solved by — Yuval Noah Harari

human-Al teams, where language barriers
disappear, and creative challenges are solved
through the combined power of human skill and
machine learning.
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Education today is preparing future generations for this
new era. Curriculums need to adapt to include technical
skills, effective collaboration with human and machine,
sourcing reliable information, and navigating the ethical
complexities of a increasingly technology-driven world.

The future of communication involves creating a
collaborative ecosystem where human and artificial
intelligence work together to solve challenges, enable
innovation, and build a more inclusive and sustainable
future. This requires ensuring that technological
advancements are guided by human values and that Al
benefits are accessible to all.

As we enter this new world, where machines
increasingly speak our language, the key question is not
just how to program them, but how to ensure they help
us connect, create, and collaborate. The future of
communication is in our hands, shaped by our actions
today. Poppy represents a seed, taking root in teenagers
and embodying the principles of creativity,
communication, and collaboration needed to thrive. By
nurturing this seed, we can grow a future where
technology and humanity flourish together.
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“It is our job to create computing
technology such that nobody has
to program. And that the
programming language is human.

Everybody in the world is now a
programmer. This is the miracle of
artificial intelligence.”

— Jensen Huang - CEO of Nvidia
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Culturally Aligned Models

Although grade level is commonly used to gauge a student's academic
progress, it doesn't account for individual learning differences or the
specific educational contexts that vary significantly across countries. This is
particularly evident when using Al models trained primarily on data from one
region, such as the United States, which may not align well with educational
frameworks and student abilities in other regions, like Norway. For example,
during testing, relying solely on grade-level assumptions based on
American data led to misinterpretations of Norwegian students' knowledge
levels. This discrepancy can undermine the effectiveness of personalized
educational support, as it fails to recognize both variations between
educational systems and individual differences among students.

LLMs are just as powerful as the underlying training data, potentially
passing on the harmful stereotypes and cultural assumptions that are
present. If Poppy relied solely on models trained primarily on American data,
like ChatGPT, it could make inaccurate assumptions about Norwegian
students or unintentionally reinforce biases, particularly in areas like gender
and cultural representation. To help overcome these assumed intentions,
Poppy has two techniques. First, it actively engages students through
interactive questions and prompts to gauge their individual understanding,
not making judgements about their grade or existing understanding,
adapting the response to their specific needs and knowledge. Second, the
project emphasized the development of localized Al models trained
specifically on Norwegian data, ensuring cultural relevance and alignment
with Norwegian values.
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Experts like Ivar Berg (Former head of Google Education Norway) and
discussions with Gyldendal confirm the importance of this localized
approach for building trust and ensuring the quality of Poppy's responses
both culturally and academically. While such models are not yet readily
available, Gyldendal's interest in exploring this possibility highlights a
promising path towards more fair and effective Al-powered learning
experiences
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Th e B road e r Ed u Cat i O n a I It's important to emphasize that Poppy is not intended to replace the

essential role of human educators. Instead, Poppy is designed as a
S tt 1 collaborative tool, enhancing and expanding the teacher's capacity to
e I n g support individual student needs. Poppy can act as an "always-available"
assistant, providing personalized guidance and feedback on demand,
School freeing up the teacher to focus on tasks that require their unique human

Poppy, though initially designed for teenage students, demonstrated expertise.

potential to positively impact both classroom and home learning
environments. Teachers, recognizing the unique advantages of voice
interaction, envisioned Poppy as a versatile tool. Imagine a bustling
classroom where a student, struggling with a complex math problem,
discreetly whispers their question to Poppy through connected
headphones. Poppy, in turn, provides personalized guidance without
disrupting the flow of the lesson, allowing the student to continue working
independently while the teacher focuses on other students.

Think of a teacher working with a small group of students while other
students utilize Poppy for individualized support on a specific concept. This
allows the teacher to provide in-depth guidance to those who need it most,
while simultaneously ensuring that other students are actively engaged and
progressing in their learning. Poppy's role is to augment, not diminish, the
vital human connection and pedagogical expertise that teachers bring to
the classroom

One teacher suggested using
Poppy themselves to track daily
attendance or set reminders for
upcoming deadlines, freeing up
valuable time for personalized
instruction and interaction with
students.

Home

Parents, initially hesitant about introducing Poppy at home, saw its potential
for streamlining communication and easing the burden of managing their
children's busy schedules. Imagine a parent, juggling work deadlines, asking
Poppy about their child's school calendar, staying informed about

While classroom homework assignments and school announcements.

implementation requires careful

consideration, the potential for Poppy, integrated with platforms like Gyldendal Skolestudio and ItsLearning,

Poppy to enhance both '," could act as a hub for school-related information, reducing the need for
independent and collaborative e T P e e parents to navigate multiple platforms and enhancing their involvement in
learning experiences, while I e o e e e their child's education. The integration of Poppy into both school and home
simultaneously supporting Math teachers protest settings presents a promising avenue for strengthening communication and

teachers in their multifaceted

roles, is significant against C alculator use collaboration, creating a more supportive and effective learning ecosystem

for all involved.

Lawrence, J. (1966, April 5). Math Teachers Protest Against Calculator Use.
The Daily Item, p. 10A. Retrieved from https://dailyitem.newspapers.com/
image/512679864/?match=1&terms=math%20teachers%20protest
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Accessibility and Distribution

Reaching Those in Need

Poppy's core mission is to bridge the educational gap and reach students
who lack adequate homework support. Partnering with organizations such
as Rade Kors and exploring government-funded initiatives, could place
Poppy in public libraries and schools within underserved communities. This
approach prioritizes accessibility while avoiding stigmatization by
positioning Poppy as a desirable learning companion for all students.

Open-Source Possibilities

Inspired by the growing open-source Al hardware movement, exploring an
open-source development model for Poppy presents exciting possibilities.
Sharing design files and code would empower tech-savvy individuals and
communities to build and modify their own Poppy devices, fostering
innovation and global accessibility. Although this approach aligns with the
project's core values of democratizing education and empowering learners,
it would require technical understanding and special tools to create your
own Poppy.

Balancing Idealism and Reality

Achieving widespread accessibility presents significant challenges. Pilot
programs in partnership with educational institutions or NGOs would
provide valuable insights into implementation strategies and long-term
sustainability. Building a strong community around Poppy, fostering
collaboration, and exploring creative distribution channels are crucial for
maximizing its impact and ensuring its long-term success. Also exploring
how the role of homework would and should change with such a new tool
would also be required for it to have the beneficial impact it could.
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Expanding Reach and Impact

Collaborating with Gyldendal on this diploma project has been insightful.
Their final feedback highlighted not only Poppy's potential for fostering
educational equity but also the exciting possibilities for its integration within
existing educational ecosystems. Gyldendal recognized Poppy's ability to
level the playing field for students with varying needs and learning styles,
addressing limitations in current homework support systems. They see
Poppy addressing the need for multilingual support. Their preference for
voice interaction over traditional text-based chatbots further validates
Poppy's design choices. Gyldendal's vision for integrating Poppy with their
established platforms, such as Gyldendal Skolestudio, leveraging their
content and expertise, underscores its potential to become a
comprehensive, culturally relevant learning tool.

This vision for Poppy's future extends beyond traditional homework
assistance. Gyldendal imagines Poppy becoming an integral part of the
Norwegian learning environment, seamlessly integrating with existing digital
and physical resources. This aligns with the project's broader goal of
fostering a love of learning and empowering students to take ownership of
their education.

A GvLDENDAL
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Reflections and Conclusions

User-Centered Design

Poppy's development was a continuous back and forth between the initial
hypothesis and the realities of user interactions, using the principles of the
scientific method. | began with the hypothesis and goal of creating a
seamless homework assistant, but through testing, observation, and
refinement, | discovered that true learning requires active engagement and
not just ease of use. This realization led me to embrace the concept of
"necessary friction.". This journey began with a simple observation:
educational inequality in Norway is a continuous challenge, often worsened
by limitations within the existing homework support system.

Research revealed a key target user group: early teenagers (12-16),
navigating the complexities of abstract thinking and growing independence,
yet still in need of guidance. Homework, despite its challenges, was
recognized as an entrenched part of education, leading to a focus on
improving the existing homework process, rather than simply
supplementing it. User testing unveiled unexpected insights. What was
initially perceived as friction, the challenge of articulating needs and
formulating questions for Poppy, proved to enhance learning by
encouraging active engagement and problem-solving. This led to the
"friction as pedagogy" design principle, where Poppy guides students
towards solutions rather than simply providing answers. Similarly, early
prototypes with lower-quality audio underscored the importance of arich
sonic experience and a comforting form factor.
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The initial vision expanded throughout the development process. Poppy
evolved from a tool for individual students to encompass teachers and
parents, leveraging its potential to streamline communication and
strengthen the overall learning ecosystem. The limitations of a US-centric
LLM highlighted the need for localized training data and bias mitigation,
essential for creating a culturally relevant and equitable tool for Norwegian
students.

This iterative process, characterized by observation, experimentation, and
adaptation, mirrors the principles of the scientific method applied to the field
of design. This approach has shaped Poppy's form but also reinforced the
core values of empathy, responsiveness, and an understanding of the user
experience as essential elements of successful design.

Limitations & Further Exploration

This project centers on solving user needs and interacting with Poppy but
also highlights unexamined benefits like improved memory retention
(Mueller & Oppenheimer, 2014), comprehension, and fine motor skills from
handwriting and analog homework. Timely assistance helps maintain flow
and reduces distractions. Further research could explore combining analog
and digital methods, multilingual tutoring for accessibility, and fostering peer
interaction through social and collaborative learning. Additionally, insights
from Poppy could be analyzed and provide teachers with enhanced
understanding of their students and tailored learning strategies accordingly.

While Poppy's physical design establishes a basic visual identity, it could
benefit from deeper exploration. Further development could investigate a
broader range of materials, finishes, and color palettes to enhance tactile
appeal and resonate with teenage users. A deeper dive into ergonomic
considerations, addressing diverse hand sizes, grip strengths, and
accessibility needs, would also strengthen Poppy's design and broaden its
user base.
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External Validation

Ivar Berg's Perspective: lvar Berg, former Head of Google for Education in
Norway and Senior Education Program Manager at Microsoft, strongly
supports Poppy's concept and design. With extensive experience in the
Norwegian educational technology landscape, including contributions to
Rede Kors Digital Leksehjelp, Berg provides valuable insight into Poppy's
potential impact. He recognizes the significance of Poppy's tangible,
screen-free design and voice interaction, emphasizing their role in
promoting critical thinking and communication skills—key principles of the
project's design philosophy. Berg also highlights the importance of
addressing cultural relevance and potential biases within Al systems,
advocating for the development of localized educational language models.
His insights underscore the project's commitment to creating a responsible
and culturally sensitive tool for Norwegian students.

Gyldendal's Collaborative Insights: Feedback from Gyldendal, based on
our collaboration, highlights Poppy's potential to foster educational equity
and seamlessly integrate into Norway's learning environment. They see
Poppy as addressing limitations in current homework support, creating a
more level playing field for students with diverse needs, including
multilingual support. Their preference for voice interaction over traditional
text-based chatbots validates Poppy's design choices. Gyldendal envisions
integrating Poppy with their platforms, leveraging their content and
expertise, underscoring its potential to become a comprehensive, culturally
relevant learning tool. Their feedback also emphasizes the need to carefully
consider classroom integration strategies, navigate ethical and legal
complexities regarding Al and data privacy, and ensure transparency about
Poppy's capabilities and limitations.

These insights form a strong foundation for shaping Poppy's future and
maximizing its impact on Norwegian education. Any further development of
this project will continue to prioritize user-centered design, cultural
sensitivity, and ethical considerations while exploring strategic partnerships
and innovative implementation strategies to ensure Poppy reaches its full
potential as a valuable tool for promoting equitable and engaging learning.

79 (Reflections and Conclusions) (External Validation)

Ivar Berg, former Head of Google for Education in Norway
and Senior Education Program Manager at Microsoft, has
extensive experience in the Norwegian educational
technology landscape. He expressed strong support for
Poppy and its potential to address challenges in homework
support and educational equity.

Berg emphasized the importance of its tangible, screen-free
design and voice interaction, which promote critical thinking
and communication skills.

He highlighted the need of cultural relevance and addressing
biases in Al systems, advocating for a Norwegian educational
language model.

Berg suggested further exploration of the project's potential,
particularly in the consumer market, and encouraged
collaboration with relevant stakeholders.

UX-Designer from Gyldendal share this: “During school
visits, we frequently observe students getting stuck while
working on their tasks. When they try to seek help through
digital products, they rarely get the assistance they need.
Often, their options are to either guess and click through or sit
with their hand raised, waiting for help from the teacher. It's
challenging for the teacher to attend to everyone who needs
help.

When it comes to homework, many students choose to wait
until their parents come home to get help or simply guess and
click through the tasks.

With Poppy, this will no longer be a problem. Poppy helps you
when you get stuck.”
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Thank You

AHO

Diogo Valerio (Supervisor)
Mosse Sjastad (2nd Supervisor)
Stein Rokseth

Hilde Angelfoss

Enrique Encinas

Joakim Formo

Gyldendal
Kristin Tobiassen - Lead UX/UI

Miryam Pippich - Senior Service Designer
Oskar Galewicz - Senior Interaction Designer
Lasse Hogas - Educational Advisor

Editors from Gyldendal who provided valuable feedback and insights.

Experts
Ethan Sutin (@ethansutin) - Owl Al

Erik Winer6 - University of Gothenburg

Ada Aagre Pettersvold - Senior Advisor, Fellesverket Majorstua
Hedda Jorde @degard, Coordinator, Digital Leksehjelp

[NTNU Communication Prof]

Matt Webb - Acts Not Facts

Sam Eaton (@eatingRaisins) - Curio Beta

Hannah Karlsen - Project Leader, Neddy

Bai Daniel @degaard Kanu - Industrial Design Team Manager, Inventas
Viktor Rydal - Chief Design Officer, Nomono

Mona Kleven Lauritzen - UX Lead, Huddly

Niklas Schmidt - Industrial Design, Huddly

Henrik Fjeldberg - Digital Director, Heydays

Benjamin Gaupset - Designer, Heydays

Ivar Berg - Former Head of Google Education Norway
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Twitter Connections

Shay (@organized)

Matthew A. Kraft
(@matthewAKraft)

V (@nightKnight05)

Andrea Fanelli (@andrea_fanelli)

Personal Thank You

Thank you to parents for letting
me into your homes and sharing
your perspectives.

Thank you to teachers for
sharing your passion and love of
teaching.

And thank you to teenagers who
said yes to do more homework
than you already have.

Seeing the effort that teachers
and tutors put in to their work
was inspiring and makes me
hopeful about the future of
education.
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