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Abstract

The proportion of children who own their own smart-
phones or tablets increases with age. Up until they turn
10, children are more likely to own tablets. However,
between the ages of 9 and 10, smartphone ownership
doubles from 23% to 50% - representing an important
milestone in children’s digital independence as they
prepare to transition to secondary school. (‘Children and
Parents: Media Use and Attitudes Report 2019’).

Studies indicate that this high, glued and passive engage-
ment with the digital devices affects children’s lifelong
and overall development. Today’s generation is born
with digital devices, and we cannot completely take away
these devices from their sight, but what can do is, create
more situations and contexts which encourage children
to reduce their digital media time and passive consump-
tion of the content.

This research informed design project aimed to under-
stand children’s (aged 8-11) motivations, aspirations,
and engagement with different physical and digital ac-
tivities in their daily lives to eventually design a proposal
that helps increase children’s physical play and active
participation during their engagement with a digital ac-
tivity or medium. Findings from the exploratory research
led to a few opportunity areas which were further inves-
tigated using research through prototyping. I was able to
probe, test, learn, and finally prototype a few designs of
the activities that enabled children’s active participation
during a physical and digital activity.

The concept “animo”- a digital tool to engages children
in a storytelling activity through a physical play. It creates
opportunities for children to build the creation by COM-
BINING two or more objects or mediums, by ENGAGING
in physical play and/or with the surrounding and SHAR-
ING the creation that increases their social interactions.
“animo” offers children the opportunity to become more

curious, observant, and discover living and non-living
things. It allows to bring feelings and emotions to their
drawings which increases their expressive and imagina-
tive abilities. They develop empathy, love, and care by
sharing their creation with others. Small recognitions of
their creation provide them with a sense of being noticed
and encourages them to explore more.

The concept combined children’s current interest in
digital tools and mediums with their interests in drawing
and doodling, and made it more exciting by giving them
the opportunity to include their own life stories. “animo”
helps children learn storytelling through animation, but
more than that, it exposes them to the infinite possi-
bilities of learning through physical play. The concept
enabled a convergence of possibilities of digital mediums
and children’s real-life scenarios to engage them in a
quality activity.
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1.0 Introduction

The belief in the power of the internet, connected devic-
es, digital mediums, and the convenience they bring us
are unquestionable. These devices have made our lives
more convenient than ever. However, over the last two
decades, we have seen excessive penetration of these
devices and technology in our lives. The generation born
before the 21 century experienced the transition from
analog to digital, and today’s generation is born with
digital mediums (e.g., TV, tablet, smartphone, desktop
computer, gaming devices, and the content they offer).
These digital mediums have become a part of human
evolution in the 21st Century.

Children are increasingly using digital technologies from
younger ages. Children now tend to have their first ex-
perience with digital technologies before the age of two,
often before they can walk or talk (Chaudron, Di Gioia,
and Gemo, 2018). In England (United Kingdom), Estonia,
and the United States, on average, 83% of five-year-olds
use a digital device at least once a week, with 42% using
it every day (OECD, 2020). Rates of in-home Internet
access in the 21st Century are also unprecedented. From
2009 to 2018, the proportion of 15-year-olds in OECD
countries with home Internet access increased from 85%
to over 95% (OECD, 2019). In addition, both Internet
quality and the expansion of mobile Internet services
have risen in this time period (‘Children and Digital
Technologies, OECD iLibrary). Between the ages of 9 and
10, smartphone ownership doubles from 23% to 50% -
representing an important milestone in children’s digital
independence as they prepare to transition to secondary
school (‘Children and Parents: Media Use and Attitudes
Report 20197).

One of the main concerns with children’s engagement
with digital mediums is its high and glued engagement,
which reduces their connection with the world around
them. This glued engagement affects their physical &

mental health and overall development (Aston, R., 2018).
In this digital era, we cannot completely take away the
devices from their sight, but what we can do is create
more situations and contexts that encourage children to
reduce their digital medium time and passive consump-
tion of the content. We need to create situations that em-
phasize children’s physical play and active participation
in any activity because it enables greater involvement
because it is intellectually exciting, children collabo-
rate both physically & mentally, learn communication,
build on others’ ideas, improve emotional skills, and it

is socially interactive and joyful. Eventually, it offers the
maximum growth potential. (Wilkinson et al., 1998).

Through exploratory research, analysis, and prototyping,
this project aims to explore the question:

“How might we integrate ‘digital
mediums’ with the qualities of
‘physical play’ to provide children
more exciting growth opportunities.”

With the objective, “To explore interactive tools/frame-
works in physical and digital space to increase phys-
ical play opportunities for children of age 8 to 117 it
tries to find the alternate activities that help children get
engaged with the digital mediums in active and mean-
ingful ways.



2.0 Background

2.1 Learning theories and active participa-
tion:

Learning theories in the education field, e.g., behavioral,
cognitive, and constructivist, describe learning different-
ly and help us understand how learners receive, process,
and retain knowledge during the learning process. Mod-
ern learning methods are influenced by constructivist
theory, emphasizing the importance of learners’ active
involvement in constructing knowledge for themselves.
The constructivist theory has many varieties, such as
learning through active participation, discovery learn-
ing, Inquiry-based learning, knowledge building, group
learning, zigzag methods, peer tutoring, and learning,
etc. (Kay and Kibble, 2016).

Physical play and active participation enable greater
involvement because it is intellectually exciting; children
collaborate both physically & mentally, learn communi-
cation, build on other ideas, improve emotional skills; it
is socially interactive and joyful. Eventually, it offers the
maximum growth potential. (Wilkinson et al., 1998).

2.2 Children’s high engagement with digital
devices and consequences:

Today, educators advocate and apply hands-on, play,
and learn methods to create an environment that offers
holistic growth to the children. However, digital tech-
nologies (e.g., computers, robots, Artificial intelligence,
Augmented reality, Virtual reality, etc.) influence the

way children learn in their environments. On the one
hand, over-consumption and addictive nature of digital
mediums (e.g., TV, tablet, smartphone, desktop com-
puter, gaming devices, and the content they offer) limit
children’s experiential learning opportunities which hap-

pen when children engage more with the world around
them. However, on the other hand, the digital mediums
themselves don’t provide enough opportunities of learn-
ing through active participation. Digital technologies

do offer innovation opportunities that can offer great
learning, and the challenge is to shape them in the right
way. (Luckin et al., 2012)

2.3 Project scope:

As mentioned in the introduction, the age 9-10 is the age
of digital independence for children; they start under-
standing the use of the internet. I thought it would be in-
teresting to investigate the change in their mindset with
this digital independence; also, this can be the right age
to make them think about the benefits and consequenc-
es of digital independence. I wanted to focus on this age
group, but I broaden the age group to 8-11 for research
activities considering the lack of reach to children due to
Covid restrictions.

In this project, I focus on exploring activities that help
children engage with digital mediums in active and
meaningful ways. My design goal is, “To explore inter-
active tools/frameworks in physical and digital space to
increase physical play opportunities for children of age 8
to11”



3.0 Design Concept

The thought behind the design concept was to create
more situations and contexts which encourage children
to reduce their digital medium time and passive con-
sumption of the content. Creating activities that em-
phasize children’s physical play and active participation
could bring more involvement from children. A few of
the best ways to achieve this could be by incorporating
children’s current interests and their life stories in the
activity.

The design concept combines children’s current inter-
est in digital tools and mediums with their interests in
drawing and doodling and makes it more exciting by
giving them the opportunity to include their own life sto-
ries. It enables the convergence of possibilities of digital
mediums and children’s real-life scenarios to eventually
grab their attention to engage them in a meaningful and
quality activity.




4.0 Approach

After the initial research about learning theories, physical
play, children’s engagement with the digital devices and
setting up the project scope, I set up my initial research
question as:

How might we integrate ‘digital mediums’ with the
qualities of ‘physical play’ to provide our children with
‘more exciting growth opportunities’?

As I started user research, my main approach was to
engage with children to learn their perspectives and life
stories, know about their lifestyle, motivations, behav-
iours, hobbies and interests. This was my first project
with children and in ideal (without Covid-19) scenarios,
I'would have engaged with them over some co-crea-
tion activities in physical space, but, as this project was
carried out during the Covid-19 days and restrictions, I
decided to draft some activities and creative tasks on an
online portal (Notion) and shared the description with
children, they sent back the result in the form of photos
and one-shot videos. During the research phase I learned
about users’ needs and persona which helped me define
the design principles. I also learned from experts that
Ineed to focus on play and learning will eventually
happen as a by-product of play. During the ideation &
probing and concept development phases my aim was
to bring play element to the designs and evaluate them
using the design principles.

5.0 Methodology

As I chose the above approach, I thought the best meth-
ods of investigation would be:

Research through activities and synthesis- This was
exploratory research, and I wanted to learn about chil-
dren’s motivations, aspirations, likes, and dislikes. The
best way to interact with children was to engage them
with creative activities and use those activities to learn
more about their lives.

Research through probing and prototyping and synthe-
sis- I followed investigation through probing and proto-
typing in different project stages. That was the best way

to show and share the ideas with children and get their

reactions and opinions.

Remote testing through One Shot Videos- On one side,
Covid restrictions made the process challenging, and on
the other side, it made it easy to reach children through
digital platforms. I connected with most of the children
digitally, and sending the one-shot videos to children
and learning through their opinions was an integral part
of the process.

On-site testing- I wanted to observe and learn through
the intuitive interactions of children with the physical
prototypes. Fortunately, I got the opportunity to test the
probes and prototypes with a few children.

A mix of the above methods was best to follow because
they helped me get engaged with children through activ-
ities or artifacts, which brought children’s involvement
in the research activity and eventually helped me learn
from their reactions and opinions. Apart from the above
specific methods, my overall design process included-
Research & Synthesis, Ideation & Prototyping, Testing,
Refinement, and Execution.

The tools and activities which were followed:

¢ Online questionnaire and survey
¢ In-depth interviews

e Research cum ideation workshops
o Storytelling techniques etc.
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6.0 Design

6.1.1 Approach:

This research was an exploratory research because in
the beginning I knew that I want to do the project for
children, but I did not have any specific area to focus on
OR did not know where to intervene or to start with. So,
the research was about learning children’s motivations,
aspirations, likes and dislikes and finding out opportu-
nity areas. I also wanted to learn from the ecosystem of
parents, teachers and children which the core of chil-
dren’s learning and how children’s engagement with
digital mediums affects this ecosystem.

The information gathered was analysed at different stag-
es using affinity mapping method in which I tried finding
themes or clusters in the information, Main findings
from each cluster were taken ahead to generate insights.
Those insights helped formulate the opportunity areas
towards the end of research phase.

6.1.2 Secondary Research:
(Literature review, online research)

As already covered in the background section, I did a

bit of literature review to understand theories of human
learning, children’s education and learning in the current
digital world, and the application of digital technologies,
e.g., Alin education etc. I investigated on how current
technology and devices shape the ecosystem of children,
parents and teachers. I also attended a few Edu-tech con-
ferences to learn about ongoing attempts in children’s
learning and education field.

6.1.3 Primary Research:

During three weeks of research, I got in touch with 3
experts, 8 children of age 8-13, 23 parents and around 6
teachers.

e Expert Interviews- To learn from their experience of
working with children

e Creative (remote) activities and remote interviews
with children- To learn about their motivation,
aspirations, likes and dislikes and what are they up
to in their lives.

¢ Questionnaire (parents & teachers) survey- To
study the eco-system of Parent-Child-Teacher which
is the core of children’s learning.

23 Parents @
- India 8 Children Aged 8-13
- Sweden
- Norway

- India,
- Sweden
- Norway

SLLL

3 Experts

- Toy & Game Designer, Researcher
- Animation Film Designer, Teacher
- PhD researcher (Pedagogical play)




6.0 Design

6.1.3 Primary Research:

Expert Interviews:

Swapnesh Samaiya
(Toy & Game Designer, Researcher)

Swapnesh is a Toy & Game Designer and a Researcher
from India. He designs games, interactions and does
design research. He writes about his observations, views
and experiences on games, play, art, design and technol-
ogy. He has extensively worked with children of all the
ages in India.

During the conversation with Swapnesh, I learned about:

e Age wise cognitive development of children.

e Children’s personality, behavioural and aspirational
changes as they grow up.

e Activities they get involved in at various stages in life.

Apart from the above, he mentioned some important
points:

e  Children are active learners, if you give them clay,
they start making things.

¢ Playfulness is a nature of human beings, but adults
want kids to learn things that is not a part of their
play. Children are natural learners, they explore, they
are curious, and they experiment.

¢ Educational games become boring because they try
to teach something.

¢ To design for kids, you need to be with kids and learn
about life, make some activity on the spot and try it.

¢ Learning is a volunteer process; they submit them-
selves Voluntarily only when it is exciting.

“The whole concept of having a school as
separate institution is flawed.”

"It is impossible to separate learning
from play. When there is a play, there is
a learning. Focus on play- learning is a

by-product’.

10



6.0 Design

6.1.3 Primary Research:

Expert Interviews:

Gaurav Juyal
(Animation Film Designer, Teacher)

Gaurav is a Designer and Educator from India. He focus-
es on learning through the senses. He has been actively
working in the domain of education and learning for
over 10 years. He conducts workshops on subjects like
Animation, Fundamentals of Design & Design Think-
ing and Hands on material-based workshops and has

worked with hundreds of organizations and thousands of

children and youth in and outside India.

Gaurav was concerned about:

¢ Digital platforms which are designed for instant grat-

ification e.g.- social media and digital games.

e CREATE CURIOSITY- Learning is not complex to
replicate, just create curiosity.

Ilearned from him about:

e Human senses and their importance in knowledge
building.

o Different ways and activities to integrate sensory
experience in children’s learning.

o  Children’s personality, behavioural and aspirational
changes as they grow up.

¢ Ineed to design for quality engagement rather than
high engagement with digital devices.

Example of High engagement:

e Sedentary screen-based activities and/or passively
receiving screen-based information

o Examples- Scrolling through social media, random-
ly watching videos on Youtube, playing repetitive
games and binge-watching shows.

“Children keep clicking the game and
App platforms, it’s over doze of high
engagement which is brutal. they don’t
blink eyes for long, their minds get no
peace”.

“Aim for Quality engagement, not for
the High engagement’.

Example of Quality engagement:

Cognitive and/or physical engagement during the
device usage.

Examples- Making Youtube videos, playing educa-
tional games, editing pictures, coding a website etc.
Kids are expected to reply, draw a picture, create or
move.

11



6.0 Design

6.1.3 Primary Research:

Expert Interviews:

Hanne Hede Jorgensen
(PhD researcher (Co-design for
Pedagogical play practices), Design
School Kolding, Denmark)

Hanne is a PhD researcher from Denmark. Her PhD

is about if and how pedagogues, who participate in a
design for play, discover and develop play practices that
can support a diversity of play participations amongst
children. Together with pedagogues in the schools she
designs for different play types and uses these play de-
signs as explorative experiments to explore what peda-
gogical play practices can be.

She talked about- How to create play or design for play
and the elements required to make the play activities
successful.

Ilearned about:

e PLAYFULNESS- If we use playfulness, we can moti-
vate children for anything.

¢ CHALLENGING- Give them the possibilities to play
to push their comfort zones.

e« OPENNESS- The Key is openness, keep the design/
prototype as wide as possible. We can’t control
which direction they take their play to. So, create
something with openness and be ready to get sur-
prised and tweak in your creation.

e INTERESTS- Children have different preferences
than adults, so find the possibilities to include their
interests.

“You need to know about the PLAY!
And that’s how they make sense out of
the world- to express themselves, Way of
being”

“Play Mood- Children practice with
body, up & down,
“Performance- They want an audience”
“Destroy- They like destroying things’

12



6.0 Design

6.1.3 Primary Research:

Creative (remote) activities and remote inter-
views with children:

I started interacting with children by sending them a
few activities to do, mentioned below are a few of the
outcomes of three activities. 1) Drawing a dream day- to
know what would they want to do in their ideal dream

1) Drawing a dream day in
her/his life

My DReAM By

Warnt N \
BB - W
i = ﬂ o,

country visit iPhon
2 Suan
FE e @
eating sushi

Mr Decan Dax V

Rehet(10 year) drew her dream day

day. 2) Drawing the dream desk- to know what would
they like to see, aquire, possess for their dreal desk. 3)
Children’s association with some words- Gave them a
few words and asked them to collect photos for those
words to learn about their association with these words.

2) Drawing her/his dream
desk

| steam engine in 3D- .
| torotate and see it

3D material iPad gnerates ; \
the parts needed to make it

robotic arm / B
holdingthe - / B d,
e ) =
B bram

K
? hildmg
|

Nael is explaining through a video about his dream desk

Through these activities, I learned about children’s hob-
bies and interests, what drives them, what do they aspire
for, their personality, user persona etc. (More learning
from these activities are mentioned in the next pages)

3) Photo collage of the things associated with
some words

What are your favorite hobbies/interests? What are the most Fun and Play activites for you?

~

Fun & Play

Most adventurous thing? OR Something exciting from
your last vacation?

i

Break/
Destroy

Adventure

m

Syona'’s association with the above words
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6.0 Design

6.1.3 Primary Research:

Finding from creative (remote) activities and 2. Making art & craft, interest in music: Ilo has a steam engine and he wants to make the light
remote interviews with children: bulb shine by using the steam engine. He is trying to
combine knowledge of teo things and doing it for fun.
Ilearned from desktop research that children spend a lot
of time with digital devices, and I observed during the
user research that in addition to their digital time they
are involved in many other activities as well, such as:

4. Curating a collection, displaying and showing off:

1. Applying the learning from digital media into a
physical activity (Tinkering):

Syona’s interest in art, craft and Music
Syona loves doing art and craft. She has a guitar, and a

mouth organ and is excited about music but doesn’t have
an opportunity to go through a formal training in music.

Otto loved to show-off and display his collection

Otto loves collecting Pokemon game cards. He has a col-
lection of them and love to display his unique cards. He
also plays Fortnite online-game with his online friends
whom he has never met in the physical world.

3. Experimenting, combining two/more things to
make something new:

Aarav learning to tinker using YouTube

Aarav learns from YouTube about sensors and applies
the learning in tinkering with things. He makes things
and takes part in science exhibition and competitions at
his school.

Ilo experimenting with steam engine to shine the light bulb

14



6.0 Design

6.1.3 Primary Research:
Questionnaire (parents & teachers) survey:

I connected with parents and teacher through calls and
online questionnaire survey. The quantitative data about
some of the main findings (children’s time on digital me-
dia, children’s time spent with parents and the activites
children enjoy) is mentioned in the image on the right
hand side.

Reflection on the main findings from Parents:

1. Children spend more time on digital Media, but
love more the outdoor and Indoor physical activ-
ities:

» Because digital mediums are purposefully designed
for glued engagement.

o Because digital media is visual as well as audio, it
has their favourite stuff and they can quickly switch
between different topics in parallel if they get
bored.

2. Parents said children are lacking in handwriting
skills.
o It could be one of the potential opportunity areas to
work with.

3. Children’s digital time has reduced learning
through physical social interactions.
o It could be one of the potential opportunity areas to
work with Or a design criteria to follow.

. Digital Media over Physical Play

More time on Digital Media- 8 out of 18

More time on Physical Play- 3 out of 18

Mixed- 5 out of 18

Parents' Play with children? A

Indoor Play- 15 out of 19
(Boardgames, Cards, puzzles, DIY, Art etc)

Outdoor Play- 10 out of 19

(general/sports) Yy

Digital Play- 2 out of 19
(Video games, PS5, Scratch etc.)

- What activities children enjoy

Outdoor- 17 out of 19
(sports, cycling, swing, with
friends etc.)

Indoor- 2 out of 19
(Art & craft)

TV/Digital- 3 out of 19

(Quantitative data from the survey)

“Though children spend more time on digital media, their true joy comes

from other indoor and outdoor activities”

(said by a few parents, and above data validated it)

15



6.0 Design

6.1.4 Main findings and Learning:

Personality of children aged 8-11:

e Itisatransition phase from child-like to teenage.

e Start to show an independent personality or individ-
ualistic approach.

o Higher age groups like more challenging activities-
physical and mental

o They experiment, collect, curate, make-break and
organise things they love

o They have relatively stable interests

Activities:

A few of the insights from parents, teachers and chil-
dren and children’s activites caught my attention, they
seemed to be good opportunity areas to work with. They
are as follows:

Handwriting- “Children are lacking in handwriting skills
because of their excessive time with digital devices”(Said
a few parents). It could be an opportunity area to explore.

Art, craft, and tinkering- I observed that children are
doing art & craft and experimenting with raw materials
to make something new (specially aged 10-11). It can be
a good opportunity to follow and explore in their interest
area.

Sound & Music- I learned that a few of them are excited
about music, but don’t have an opportunity to learn it
through a formal training. And a child’s (Syona’s) story of
marbles inspired me where she collects marbles of differ-
ent sizes becuase they make different sounds when she
plays with them. This area could give me an opportunity
to explore my interests with sounds as well.

Attributes to follow while designing for children:

e Ileaned from the experts that I need to follow these
attributes as an inspiration to design for children

Create Curiosity, excitement, Give opportunity for
performance, destroy- make/break, Make it more
open, challenging and competitive.

6.1.5 Analysis & Synthesis:

As mentioned earlier, I followed affinity mapping meth-
od for analysis and synthesis of research data. Findings
from interviews were categorised in themes, and I
generated insights which further led to a few opportunity
areas.
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(Representation image of affinity mapping method)
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6.0 Design

6.1.5 Analysis & Synthesis

Here is a glimpse of analysis and synthesis of research
data. I found a few themes in the findings, generated
insights which helped in formulating the opportunity

areas. The image here shows the synthesis after the inter-
actions with children, in the same way I had also carried
out synthesis for the research data obtained from the

experts, parents and teachers. How might we statements
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actively engage, self explore their creative skills

in different opportunity areas, were iterated, refined in
2-3 rounds based on the keywords, attributes that were
found during the insight generation.

Opportunity Area

1st round 2nd round 3rd round

HMW create play by active and curious
participation

HMW enable children around the world to share
and take part of their curiosities and interests.
with others through music/ sounds?

HMW enable children to actively participate, and
share their curiosities and interests with others
through music/ sounds?

HMW create active participation using music,

HMW enable children around the world to share
and take part of their curiosities and interests.
HMW create active participation using music /. with others through film/ film-making?
sound for children to 10-12 that caters their
own curiosities and interests.

through multimodal interactions?

HMW enable children around the world to share
and take part of their curiosities and interests.
with others in through story/ storytelling?

HMW enable children to actively partici
share their curiosities and interests with others
through music/sound using multimodal interactions?

1st round 2nd round HMW enable children to actively participate, and
share their curiosities and interests with others

through music/sound. How can we make it more

exciting using multimodal interactions?

HMW create means to gain knowledge and
provide sense of ownership to the kids.

HMW enable children to self explore, actively
participate, and share their hidden writing skills
using multimodal interactions? N
Final as of now-
HMW transport knowledge through Opp. Area-3
physicalities in a physical and digital

HMW create opportunities for children to amvely
environment. t

engage, self explore their sing
multimodal OR physical/digital interactions?

HMW create opportunites for children to actively.
engage, self explore their writing skills. How can
we make it more exciting using multimodal OR

physical/digital interactions?

Final as of now-

Opp. Area-1
HMW create opportunities for children to PP

Opp.
Area-2

(art & craf, visualising, making etc) using
multimodal OR physical/digital interactions?

HMW provide children the experience of
physical tools through digital medium to
creative skills (art & craft, visualising, making
eto) using multimodal

(Synthesis using the affinity mapping process)
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6.0 Design

6.1.6 Opportunity Areas:
The insights from the affinity mapping exercise helped

me derive three opportunity areas which were further
taken to the Ideation and probing phase.

Opportunityl

(Handwriting)

HMW create opportunities for children to actively en-
gage, self-explore their handwriting skills.

Opportunity2

(Art & Craft, Tinkering)

HMW create opportunities for children to actively
engage, self-explore their creative skills (art & craft,
visualising, making etc)

Opportunity3

(Sound & Music)

HMW enable children to actively participate and share
their curiosities and interests with others through
music/sound.




6.0 Design

6.1.7 Design Principles:

Insights (user personas, their needs, and their involve-
ment in different activities) inspired me to define a few
design principles which I followed throughout the pro-
ject to evaluate my design decisions.

INSIGHT:

o Children are applying the learning from digital me-
dia (YouTube) into a physical activity

e They are experimenting, combining two/more things
to make something new

1. COMBINATION OF
MULTIPLE

Enable building by combination
of two or more objects and/or
mediums

INSIGHT:

e Children love physical activities through which they
explore the surroundings and become curious and
observant about things.

o Physical activities strengthen physical, emotional
and social skills

2. ENGAGEMENT
WITH PHYSICAL

Enable engagement in the
physical play and/or with
physical world

INSIGHT:

¢ Research finding- Children love to share and show-
off their things

o  Experts say- Children love to display their creation to
an audience.

3. SOCIAL
INTERATION

Enable social interaction by
opportunities to involve
others and share
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6.0 Design

6.2 Ideation, probing and testing

6.2.1 Probe(1): Personal handwriting-pad

6.2.2 Probe(2): Bigger handwriting pad for family

collaboration
6.2.3 Probe(1&2)- User testing

6.2.4 Probe(1&2): Reactions and feedback
from the users and others

6.2.5 Probe(1&2): Evaluation using the
Design Principles(DP)

6.2.6 Probe(3): Recorder for sound and
creating music

6.2.7 Probe(3)- User testing

6.2.8 Probe(3)- Reactions and feedback
from the users

6.2.9 Probe(3)- Evaluation using the
Design Principles(DP)

6.2.10 (Probel,2 and 3)- Reactions from the
experts

6.2.11 (Probel,2 and 3)- Challenges,
Learning and Takeaways

6.2.12 Way forward- Focusing on one
opportunity(Handwriting & Drawing)

6.2.13 Handwriting & Drawing- Learning
from teachers, experts, hobbyists
and parents

6.2.14 Main learning from teachers, experts,
hobbyists and parents

6.2.15 Takeaways and Final How Might
We statement
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6.0 Design

6.2 Ideation, probing and testing

After deriving three opportunity areas from re-
search, my approach in this phase was to use lo-
fi exploration or probes to see users’ reactions to
generate the ideas in the respective opportunity
areas. I also wanted to see if there is an overlap
and if I can combine one or two opportunities to
narrow down my focus area.

OPPORTUNITY 1

HMW create opportunities for children to actively engage, self explore their
Hand-writing skills.

How can we make it more exciting using multimodal, physical/digital OR
sound/music interactions?

DESTov. | | OPENNESS-
5 CREATE Create [STORMANC 7 can be.

Makeit COMPETTVE  Challenging oy excrrement Wantan e ke
2= ended

ooy
Py

Ideation:

I did a quick ideation workshop with fellow designers
and the aim of this session was:

o To generate quick ideas for all three opportunity
areas and
o To explore a combination of opportunity areas.

OPPORTUNITY 2 OPPORTUNITY 3

HMW enable children to actively participate, and share their curiosities and
interests with others through music/sound.

HMW create opportunities for children to actively engage, self explore their
creative skills (art & craft, visualising, making etc)

)

How can we make it more fun using How can we make it more exciting using multimodal interactions?

OPENNESS- OPENNESS-

ANCE - RMANC DESTROY-
3 ) CREATE Create resfomwnce.  DESTROY canbe CREATE Create PERSORMANGE: canbe
Makeit ~coweeTmve  Challengine  cipogry  excement e "";"::";‘:k’ open Makeit cowpeve  challengig  cipiogTy  picmeMent e o open
ended & ended

(A glimpse from the brainstorming workshop)
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6.0 Design

6.2 Ideation, probing and testing
Probing/ Lo-fi explorations:

The ideation workshop brought me a few ideas to make
probes in first and third opportunity areas. I first started
making probes in those areas.

Aim of the activity-

o To use ‘deliberate lack of functionality to provoke/
entice users.

e To get 'quick reactions and insights to generate more
ideas’ in two opportunity areas (Handwriting, and
Sound & Music)

e  To get ‘clarity about which opportunity I can and
want to focus’ on.

o To checkearly in the design process ‘if a merger of
the above two opportunity areas looks exciting’

Trying a combination of opportunity 1 & oppor-
tunity 3 (i.e. Handwriting & Sound/music):

Why this combination- ‘Children are lacking in hand-
writing’ was a concern of parents and teachers. But most
of the children don’t care about it because it is not their
personal interest or intrinsic drive. Sound/music and
visuals through light & generative art (which were my
explorative choice) can be some of the ways to bring-in
play element to capture children’s attention or make
them excited about handwriting. It was promising to
explore a merger of two opportunity areas, it will help
narrow down the direction and focus on one area.
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6.0 Design

6.2.1 Probe(1): Personal Handwriting-pad

Idea: Mapping the handwriting movements with sound
and visuals (light, generative art) to see if play elements
of sound and visuals can capture children’s attention to
handwriting activity .

The making of probel:

I made a box on which a child can put A4 paper and
write something. I put LED lights and bluetooth speaker
inside the box which could be controlled from a distance
using a remote (for lights) and my mobile phone or tablet
(for speakers using bluetooth to play the sounds using an

App).

During the test I tried mapping the play of light and
sound with the handwriting movements of the user to
give them an experience as if the light and sounds are
responding to their pen or pencil movements.

Aim and why this form (physical & digital)-

o To test with them a small personal physical artefact.

o To testif the play elements of sound and light create
curiosity and grab children’s attention. Do they want
to participate in handwriting activity this way? If Yes/
No- why?

o To test where would children like to have such an
Interaction: school or home?

(See here the Wizard of OZ video clip of this experiment)

(Mobile and tablet Apps were used to play the sounds)
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https://vimeo.com/520328811

6.0 Design

6.2.2 Probe(2): Bigger handwriting pad for
family collaboration

The making of probe(2):

I'made a bigger box on which 2-4 users can put A4
paper and write. (Rest of the making process is same as
probel).

Aim and why this form (physical & digital)- It was
found during the research that ‘Children’s Social Inter-
action is reducing’ and through this one I tried exploring
social/family collaboration for handwriting activity. I
wanted to see how parents would want to teach/support
children with handwriting using an experiential tool. I
also wanted to test where would children want to use this
one: at home with family or at the school with friends?

6.2.3 Probe(1&2)- User testing

Remote testing:
I did the remote testing in two ways:

Over a zoom call- I showed children the probe with just
the wire attached, and without any sound or light and
asked them to share their thoughts. Once they were done
thinking, I showed them the ‘Wizard of OZ’ video. In the
end I asked children to share their feelings, thoughts or
what else comes to their imagination?

Sending an explanatory OneShotVideo- I sent a set
of questions with one shot video for both children and
parents and received their reactions and answers.

Probe(2)- Bigger handwriting pad for family collaboration

Probe(1&2)- Remote testing with the users and parents
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6.0 Design

6.2.3 Probe(1&2)- User testing
On-site testing:

Personal handwriting pad- I provided user with the

tools (e.g. papers, pen, pencil) to handwrite. As she start-

ed writing, I followed these steps:

o First, Imapped hand movements only with light

o Then I mapped it with light and sound simultane-
ously.

Bigger handwriting pad- For the bigger pad, I asked par-
ent & child to collaborate for the handwriting activity and
also to use it the way they want to use it. I listened to their
experience and feeling about the whole interaction, and
what else they would want to do with these probes.

Experimentl- Handwriting only with light

(video link)

Experiment3- Collaboration with family

(video link)

User reaction2- How they imagine using this probe

(video link)

Experiment2- Handwriting with light & sound

0 U < g
- A = e !

(video link)

User reactionl- How they imagine using this probe

User reaction3- Rehet found this probe more
engaging for art and drawing activity

el

(video link)

(video link)

25


https://vimeo.com/546820776
https://vimeo.com/546821337
https://vimeo.com/546824350
https://vimeo.com/546825475
https://vimeo.com/546825885
https://vimeo.com/546817475

6.0 Design

6.2.4 Probe(1&2): Reactions and feedback
from the users and others

Due to the covid restrictions, I had to first test the probes
with adults. Later, I got opportunity to test with children
as well. One major finding of this exercise was- Users and
adults started with handwriting, but their focus intuitive-
ly shifted to drawing curves, lines, and making their art.

W Jullo ] s oe
jwuﬁ%z” e
Ay

Users’ and adults’ creation

Through the remote and on-site user testing I observed
that probes also triggered user imagination with hand-
writing, drawing and the use of sound with it. They
expressed their stories with the characters (letters, words,
drawing) with sounds. Though I got the reactions from
the adults as well, I have mentioned here only the main
reactions obtained from the users-

e Iloveitbut also a bit confused about how this works.
I enjoyed it more for drawing than writing some-
thing.

¢ Itwould be awesome if drawing becomes a code
which could be scanned to replay the music.

o I'would like to use it as a scanner to scan old painting
and listen to how it sounded when it was created.

o Itis good for cursive writing because writing the
print letters will break the music.

o Itis amazing for my animation; I can use this as a
light table and put sounds to my animation.

e Ican also put sounds to the letters, words I write and
to my drawings of cat, dog, trees, river.

« pen as physical property
(color, sound atc) picker

A gist of the ideas from the users and others

6.2.5 Probe(1&2): Evaluation using the
Design Principles(DP)

DP1: Combination of multiple (Enable building by
combination of two or more objects and/or mediums)-

o  Children imagined building a story by combining
sound to the writing/ drawing characters (letters,
words, and drawing).

DP2: Engagement with physical (Enable engagement in
the physical play and/or with physical world)-

e  Children imagined capturing the sounds from daily
life and surroundings and using them for their writ-
ing and drawing activity.

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)-

o The probe2 did not bring much insights for family
and social collaboration because Covid-19 situation
restricted its testing in an effective way. I tried to
test it by making the explainer video and sending
it to users, and parents to get their reactions, and I
realised that probe2 could not provide them enough
framework to think and imagine its usage.
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6.0 Design

6.2.6 Probe(3): Recorder for sound and
creating music

Idea-

Stepl- Capture the sound of surroundings,

Step2- Create music by simple effect tweak-ins, mixing
Step3- Create a collection and share/exchange it with
online community.

board

Make MMM'&© Gamspor N\
Sounds
g\ o musie

SWEDEN

Sketch of sound recorder and crearing music

Why sound and music- During the research, Ilearned
that there are children who are not taking any formal
training in music, but they are excited about instruments
and music. I thought, capturing the sounds of surround-
ing and making music can be one of the ways to actively
engage children with the physical world and help them
make and learn something they are excited about.

The making of probe3-

I used the existing sound recorder by covering the other
functionalities to show a single main function to keep
their attention and give the impression that this product
is dedicated for ‘sound of surrounding’ experience.

6.2.7 Probe(3)- User testing

Remote testing:

The remote testing was done same as previously ex-
plained for the probe(1 & 2)

Sketch of sound recorder and crearing music

Aim and why this form-

o Totestif this idea make sense to children and how
they feel about creating music in this way?

o To testif they start noticing surroundings which they
generally overlook.

e To test where would children want to have this inter-
action: at home or at the school?

o To test with them a small personal, and handy arte-
fact dedicated for this experience.

Sketch of sound recorder and crearing music
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6.0 Design

6.2.8 Probe(3)- Reactions and feedback
from the users

Some of the main reactions from the users, and a few
parents and teachers are as below-

Ilo & Nael(11& 9 year)- I can record anything nature,
bird, water dropping sounds- it is super for making
sounds louder in the movies, e.g. Sound of raindrop can
be put in the movie scenes to enhance the rain sound in
the movie.

Kaur(10 year)- It would be fun to record sounds and use
it for pranks. I will put sound under someone’s pillow just
for fun.

Otto(10 year)- I could hear the things talk that I normal-
ly can’t hear, I can record their voices.

User stories- Ilo (11 year) has an old music mixer setup
which doesn’t work but he aspires to make music. Rehet
(10 year) found a bamboo piece that she tried scratching
it with nails and listen to its sound using the microphone.

Sketch of sound recorder and crearing music

6.2.9 Probe(3)- Evaluation using the
Design Principles(DP)

DP1: Combination of multiple (Enable building by
combination of two or more objects and/or mediums)-

¢ During the remote testing, children could imagine
the use of sounds to build music or enhance the
sound in the movies.

DP2: Engagement with physical (Enable engagement in
the physical play and/or with physical world)-

¢ During the remote testing, children were excited
about exploring the surroundings to capture the
sounds.

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)-

¢  Children could not imagine how the aspect of
sharing the music will work in this probe, because
the probe was able to give them the experience of
collection of sounds but it lacked in showing how the
music could be made and shared.
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6.0 Design

6.2.10 (Probel,2 and 3)- Reactions from the
experts

I got in touch with Andreas Estensen (a sound designer)
and Bethany Koby (Industry expert). They pointed out a
few important things about all the probes.

Andreas Estensen Bethany Coby
(Sound Designer) CEO (Tech Will Save Us)
Andreas-

e Limit the user possibilities- Find a balance, because
too much experimentation and completely free ex-
ploration (handwriting, drawing & Music) can easily
become a noise.

e Use simple sounds to create play and give feedback.

Bethany-

¢ Using sounds of surrounding to make music is a
good idea. A tool to play, explore, spark curiosity
and self-express. Sampling is not easy to do. A lot of
kids might sample a lot of stuff and not happy with
the outcomes because it won't sound in a way that
feels good to them. So, be sure how you deal with the
mixing part of it.

6.2.11 (Probel,2 and 3)- Challenges,
Learning and takeaways

Probes helped me get the user reactions, they helped
trigger their imagination, but there were also some chal-
lenges and learning during this phase which paved the
path for the next stages in design process.

Challenges and learning:

Mapping the light- I could not effectively map play of
light with handwriting because it was a pre-programmed
light. I could only control on/off, rather than a smooth
transition control.

Abstract Mediums- Probes1&2 were too open to test for
handwriting and music because both are two big and
abstract mediums.

Collaboration- I could not test much the collaborative
writing activity because of the lack of reach to children
and parents.

Intuitive interactions- Setting no limits to the handwrit-
ing and sound/music worked in a way because it showed
users intuitive interactions.

Drawing- Intuitively, users drew more or wanted to draw
more than handwrite.

Either sound or music- One way to put the limits could
be choosing simple sounds as medium to create play or
give feedback.

Takeaways:

Decided the next investigation area which was handwrit-
ing & drawing with a focus on the personal and smaller
writing activity, because making something for collabo-
rative activity and not able to test it for collaboration (due
to covid distancing) might bring shallow results. Explor-
ing just sounds with handwriting and drawing could be a
good idea.

6.2.12 Way forward- Focusing on one
opportunity(Handwriting & Drawing)

Based on my learning from the ideation and probing
phase, I decided to focus on Handwriting and drawing.
The main reasons are mentioned below:

aa Vew /'"C(j e, | 7
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Users’ and adults’ creation

o Ifound interesting that how users’ intuitive interac-
tions led the handwriting activity to drawing activity.

¢ Children’s excitement to express their stories and
how they could animate the writing (letters, words)
and drawing characters (cat, dog, trees, river etc.) by
putting sounds to them, provoked me to think about
exciting opportunities in this area.
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6.0 Design

6.2.13 Handwriting & Drawing- Learning
from teachers, experts, hobbyists
and parents

Iinteracted with teachers, experts, hobbyists and parents
to learn their perspectives on handwriting and drawing
as a creative activity:

¢ Questionnaire to 5 teachers of children 3-6 age- To
learn how they teach children the handwriting in
very small ages.

e A call with 2 experts- To learn how they see the val-
ue in handwriting and drawing as creative activity.

o A call with 2 doodlers- To learn about their motiva-
tion of doodling and experimenting with visuals of
letters, words and drawings.

A call and ideation workshops:

e With 3 hand letterers- To learn how and why they
are still doing had-lettering, what has changed.

¢ With 6 parents & teachers of children aged 8-12-
To learn how children in my focus group express
themselves and an expression means to them.

For ideation I rephrased my previous ‘how might we’
HMW statement into two HMW statements (as men-
tioned below) and formulated ‘What-if’ questions with
some images as inspiration for each statement.

“How Might We playfully engage children to help them
improve Hand-writing skills”

“How Might We playfully engage children to help them
express through drawing, handwriting”

g & Development

bn typing/ tapping on the keyboard
k been taking away children's time
lls that are important for lifelong

. One of the skills that parents &

Teac; © concerned about, is children’s

are not interested in handwriting anymore.

handwriting, which has been affected. And children

How Might We playfully engage
children for handwriting which
eventually helps them learn and
improve their Hand-writing
skills.

i
'

ll

|§2d |

Children are glued to digital devices, and
digital/multi media consumptions has reduced
their expressi inki flecti iliti

They are lacking in social and emotional skills. How

can we empower them to self express and
share..........it with others.

How Might We playfully engage
children to self express
themselves through drawing/
doodling/ writing.

W
W el 0

| §i
i

A glimpse from one the workshops
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6.0 Design

6.2.14 Main learning from teachers, experts, Examples of children’s (aged 8-11) expression
hobbyists and parents shared by parents:

I got very interesting insights through the interactions
with all of them. A gist of the insights is mentioned be-
low:

Basics of handwriting and drawing:

Handwriting

Doodling

/ \
S\

FOUNDATION

“First handwriting experience for children is drawing
on the wall and floor- it is the first curiosity with which a
child express him/herself to the parents. Drawing is the

foundation. el Co A
(Says a teacher of children aged 3-6) L//ﬂ v,
1
YA YIALL

“In today’s society, handwriting is explored as a hobby
or creative activty”.

s , .. . E les of chil ’ i h hei
“Creating a personal connect with the activity will help xamples of children’s expression shared by their parents

children being more expressive- Drawing, writing, hand-

R . “Let them be the way they want to be then only we can talk about
writing is a part of an expression’”.

self-expression of children”

(Swapnesh, Researcher and Toy and game designer) (Says a mother)
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6.0 Design

6.2.15 Takeaways and Final How Might
We statement

In addition to some ideas from the ideation, below is
the gist of takeaways which paved the path for further
actions in the design process.

e Drawing is taught first; it is the foundation and the
very first form of a child’s expression. It is a bigger
umbrella and doodling, handwriting, and writing
reside under it.

o The value of handwriting as a utility has reduced. It
is explored only as a hobby. Children do handwrite if
itis a part the activity, they are excited about.

e Activities combined with children’s current inter-
ests, exciting mediums and their life scenarios and
stories are some of the best ways to grab children’s
attention.

e Apersonal connect with the creation can bring a
conscious engagement from people which eventual-
ly fosters more creativity in a person.

e Self-expression can make people explore different
art forms, tools/mediums and eventually learn new
things. Examples are the visuals from Parvez (hand-
letterer, adult) and Syona(8 year).

Above learning helped me decide to focus on the second
How Might We statement (a way of expression). I includ-
ed doodling and writing in the statement because doo-
dling and writing are also a form of expression within the
same domain of drawing and handwriting. Rephrased
How Might We statement:

“How Might We playfully engage children to help
them express through drawing, doodling, handwriting

and writing’”.
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6.3 Concept Development 33

6.3.1 Concept iteration1- Doodle Box

(More physical than digital) 35
6.3.2 Concept Iteration2- A dock with an App for

tablets (Balancing physical and digital) 36
6.3.3 Concept iteration 3 (Final)- An App

with a digital pen and small printer 37
6.3.4 Concept iteration 3 (Final)-User testing 38
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6.0 Design

6.4 Concept development

Inspiration- I observed during the probing exercise

that children were excited about expressing themselves
through drawings and writing. Also, parents shared the
example of their children’s expression (image below)
through drawing as comic strip and cards. I was inspired
by how children irrespective of the quality of drawing
express themselves by making these cards which can be

M |
1
TELC. Vs
\//’l v/
711////{\//

Examples of children’s expression shared by their parents

often found hanging on their study desk, house walls,
refrigerators and other spaces. It made me think how I
can explore ideas in the lines of this ‘way of expression’
of children.

My approach was to create a personal connect and a
platform for children’s expression through handwriting,
drawing, doodling and writing. I also also engage them in
physical world in the process of creation.

Postcard and polaroid photo experience:

As children love to display and share their creation, I also
thought how I can create an activity which enables the
sharing aspect similar to postcards and polaroid camera
photos. I thought about the age-old experience of the
postcards, the beauty of writing a small letter, sharing the
postcards with images and paintings on it, and how these
postcards and printed photos are a form of expression.

Examples of postcard, polaroid camera, and handmade cards

I thought “How I can reinvent the drawing card and
greeting card experience for children” using the de-
sign principles”.

“What if there is a tool that helps create, enhance and
share an expression through drawing, doodling, hand-
writing and writing”.

Revisiting the idea canvas:

I also referred to the ideas from probing exercise (as
shown in the image below) to make use of the ideas
which were shared by children. Based on previous find-
ings and observations that children were more excited
about expressing themselves through drawing, handwrit-
ing and animating the characters using sounds, I decided
to follow their interests for the concept explorations.

« pen as physical property
(color sound etc) picker

« pen with pressuro- generates high tone
« hold pen tight- Loud sound
« wite ‘jump and the character jumps.

Examples of children’s expression shared by their parents
During the concept development, I made sure to follow

the design principles which I had set in the beginning
and bring physical play to the concept activities.
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6.0 Design

6.4.1 Concept Iterationl- Doodle Box
(More physical than digital)

Through this concept:

This iteration gives children the opportunity to:
o Create in physical.

1. Children can create the doodle, put it into the doo- o Experiments with creation in digital
I came up with an idea of a doodle-box, a physical and dle-box, ) o *  Share, show-off the final creation
digital interface. Physical controls to use and control the 2. The doodle is scanned and appears on the digital . . . L
software/app on a digital screen. It also had an inbuilt screen, ) o Evaluation using the Design Principles(DP):
printer. The inspiration for this idea came from Polaroid 3. Children can try and apply different inbuilt anima-
camera and Nintendo switch: tion and sound effects to the doodle which they can DP1: Combination of multiple (Enable blllldlng by
see on the digital screen. combination of two or more objects and/or mediums)-
4. The Doodle-box saves the digital effects on a web
URL and prints the address of the URL in the form of « Though it enabled combining physical and digital
QR code. creation, it lacked in providing flexibility and more
5. Children share their creation with friends, family. opportunities for children to experiment
6. Receiver scans the QR code which opens the animat- ’
ed form of the doodle. . . .
7. Receiver can preserve the physical cards as memory. DP2: Engagement with physical (Enable engagement in

Creating the doodle  Putting in doodle box

Adding animation
and sounds

This physical card is a code to the digital creation of
the child.

Video prototype link here: https://vimeo.com/546996995

the physical play and/or with physical world)-

e Ithad just one opportunity to engage with the sur-
rounding which was recording the sounds of sur-
rounding and put in the doodle.

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)-

e  Concept showed how children can send their crea-
tion (a drawing card) to their loved ones.

Through this iteration, I tried creating an activity which
encourages children’s physical interactions more (mak-
ing card in physical, the physical controls) and keeps
digital interactions to the minimal.

il

5ol

Sending/sharing the
card

Printing the code
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6.4.2 Concept Iteration2- A dock with an
App for tablets (Balancing physical
and digital):

In this iteration, the idea is about- A dock (printer inte-
grated) with an app (for tablets and with a stylus).

Top view of the dock with a tablet

The opportunity for children is to:

o Create in physical or digital.

o Engage with the physical world.

o Experiments with creation in digital

o Share, collect, and show-off the final creation.

Opportunities in detail:

Use the physical drawing- Children create the drawings
in physical paper, scan/ take a photo to import them

to the App’s canvas (postcard size) and start editing in
digital.

Drawing digitally in the App- An opportunity to start
their creation directly on the canvas in the App.

Use the favourite objects- Taking a photo of favourite/

daily objects using the camera through the App will
generate a simple doodle of that object, children could
modify and build on top of that doodle.

Handwriting styles- Type the desired text and choose

a handwriting style, the App will convert the textin a
dotted or skeleton form of the handwriting style. Chil-
dren, by using digital brushes can overwrite by following
the dotted path/ skeleton of handwriting style and put
their chosen textures, colours etc. and eventually enjoy
learning the handwriting styles in this process.

Sound bank- Using the sounds from the sound bank,

e.g. if they want to put sound of a bee to the doodle of a
bee, they can choose that sound from the sound bank (as
shown in fig:.....Sound of Bee is chosen).

Sound recorder- A sound recorder (RHS in fig....) to
record and put the sounds of their choice, e.g., surround-
ing, nature, their own voices etc.

Add animation- Try and apply the inbuilt animations
from the App and save the animation effects on a web
address/ URL. App helps print the URL in the form of QR
code on the card.

Printer in the dock- Printer to print the creations and
the QR code on card.

Sharing/showing off- Once printed, children can check
the digital effects by scanning the QR code with a mobile
phone or tablet camera. They can share, send or show-off
their creation to friends and family.

Receiver experience- Receive the physical creation,
scans the QR code to see the animated form of the ex-
pression, preserve the physical cards as memory which is
also a code to the digital creation of the child.

Evaluation using the Design Principles(DP):

DP1: Combination of multiple (Enable building by
combination of two or more objects and/or mediums)-

e Opportunity to use the physical drawing, draw-
ing digitally in the App, use the favourite objects,
handwriting styles, using the sounds and animation
effects to build the creation.

DP2: Engagement with physical (Enable engagement in
the physical play and/or with physical world)-

e Only two opportunities to engage with the surround-
ing- 1) using the daily or favourite object and 2)
Recording the sounds of surrounding and put in the
doodle.

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)-

e  Concept proposed how children can send their crea-
tion (a drawing card) to their loved ones.

I also evaluated this iteration on “How much digital and
physical interactions make sense” My initial attempt
was to explore an experience like Nintendo switch but as
the App was a part of this proposal, shifting the physical
controls of the dock (image- top view of the dock with a
tablet) to the App sounded better. The idea of dock could
be dropped and the only thing which remains is printer;
to print the creation on a postcard. ‘Printing the creation’
is an important part of the concept because it gives chil-
dren the experience of a physical touch and feel of the
creation and of seeing how their digital creation works
by scanning the QR code using a phone or tablet. This
evaluation led to the next and final iteration.
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Referring the idea canvas again:

I made a stylus pen a part of the iteration2, this made
me reflect on the probing exercise again. Among a lot of
other ideas, one child’s idea of a pen had struck me the
most. A pen which can pick the colour of things.

A gist of the ideas from the users and others

I also came across an experiment called I/0 Brush done
by MIT Media Labs in 2005, which assured the technical
possibilities of the property picker pen idea.l decided

to prototype the experience of this idea with the next
iteration.

I/0 brush experiment from MIT Media Lab (video link)

6.4.3 Conceptiteration 3 (Final)- An App
with a digital pen and small printer:

This iteration included an app for 2D or 3D animation,
a digital pen which can pick the properties, e.g., colour,
texture and sound from the surrounding and a printer
and scanner to print or scan the creation.

An app
2d, 3d
animation

A

Iteraction 3 idea representation

Video prototype link here: https://vimeo.com/537633538

I prototyped this experience in a video form, which was
a compilation of all the possibilities I wanted to show to
children to learn from their opinions.

Opportunities in detail:
Use the physical drawing- same as iteration2.
Draw digitally in the App- same as iteration2.

Use favourite objects- Use the favourite objects and
things OR get inspired by the shapes and forms of the
objects of surrounding to build the drawing.

Doodle bank: Children can simply search for the
keywords and doodle bank will give them the doodle
options of that keyword.

Handwriting styles: same as iteration2

Digital pen: As shown in the video, children can pick the
properties (colour, texture) of the objects using the digital
attachment in the pen.

Sound of their choice: Use the digital pen to record and
put the sounds of own choice, e.g., surrounding, nature,
own voices etc.

Add animation: Try and animate the creation by ap-
plying inbuilt 2D or 3D animations. App also saves the
animation effects on a webaddress/ URL. App helps print
the URL in the form of QR code.

Printing: A small postcard printer to help print the crea-
tion with QR code on a postcard size paper.

Sharing/showing off: same as iteration2
Receiver experiences: same as iteration2
Sharing loop: The idea here is also to create a loop of

sharing the cards, and receiver child can also share her/
his creation as a reply to the sender.

37


https://vimeo.com/537633538
https://www.youtube.com/watch?v=8Vc8G0Fmhc4
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Evaluation using the Design Principles(DP):

DP1: Combination of multiple (Enable building by
combination of two or more objects and/or mediums)-

e Opportunity to use the physical drawing, drawing
digitally in the App, use the favourite objects, use the
shapes and forms from surrounding, digital pen to
capture the sound and colour of the objects, hand-
writing styles, use the sounds and animation effects
to build the creation.

DP2: Engagement with physical (Enable engagement in
the physical play and/or with physical world)-

e  More opportunities to engage with the surrounding-
1) Using the daily or favourite object, or their shapes
and forms of objects, 2) Pick the physical properties
and sounds.

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)-

¢ Send the creation (a drawing card) to their loved
ones and the concept also proposed how a loop of
sharing the cards could be created.

6.4.4 Conceptiteration 3 (Final)-
User testing

Kaur(Age 10): After showing the concept video, I asked
him how he felt and what would he like to do or create
using such platform.

Kaur looking for things around to use in his drawing

Observations:

¢ Inspiration- He wanted to execute his drawing idea
and started exploring the surrounds to find relevant
shapes for inspiration.

o Investigation- He started to explore and investigate
other things (things other than drawing inspiration)
in the process, which validated the idea of engag-
ing children with the surrounding to increase their
observation and curiosity.

o Expession- He started expressing his story and how
through the 3D animation effects his drawing char-
acters can become as big as the room size.

¢ Not proud of handwriting- He told that he doesn’t
like to write because his handwriting is not good and
he is not proud of it.

Eva(Age 7): Though Eva was not in my focus group, I
took this opportunity to still test the concept with her.

Eva drew her favorite toy’s story
Observations:

o Inspiration- Her favourite toy (a bear) became a
starting point.

e Expession- She wanted to express the story of her
bear and how a dolphin is speaking to the bear.

e Two Mediums- She could express an animated story
of a physical object using digital medium.

¢ Sharing- She wanted to share the final creation with
a friend across the street.

e Parent-child interaction- When she could not draw
the dolphin, she went to her father and asked him to
draw a dolphin for her. There was a family interac-
tion happening through this activity.

Learning from the user testing of the final iteration
helped me narrow down and think about core of this
concept, and propose the final concept which is ex-
plained in the next section
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6.0 Design

6.4 Final design concept
6.4.1 ‘animo’- physical details
6.4.2 ‘animo’- digital details

6.4.3 Opportunity analysis using the
Design Principles (DP)
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6.0 Design

6.4  Final design concept

Learning from the user testing of the final iteration
helped me narrow down and think about core of this
concept. I wanted to emphasize on one main thing or
metaphor which will grab children’s attention in a best
way. I decided to emphasize the digital pen as the core
idea. Concept video shows- a mother and her son’s story.

Concept Video:

Concept explainer video link- A mother and her son’s story

I designed the interactions (as shown in the video) that
could be created using the digital pen like a magic wand.

The concept video gives a glimpse of how ‘animo- a

tool to engage children in storytelling activity through
physical play’ helps a mother convert her son’s passive
engagement with digital mediums into an active engage-
ment. (video link is embedded in the above image)

6.4.1 ‘animo’- physical details

The concept ‘animo, is a combination of the digital pen
and an App. The digital pen has sound recorder, camera
and custom buttons. The custon bottons are by default
set to work for sound recorder and camera.

Camera- In the pen for children to capture color, materi-
al texture, patterns from the surroundings.

‘ %
e ]
Camera

TP ’/ Sound
5 recorder

Concept overview

Sound Recorder- In the pen for children to capture the
sounds from surrounding using physical objects, living
and non-living things, record voices and conversations.
Sound recorder is given in the pen because it would be
easy to carry, handy and portable. Another option of
recording the sounds is by using the microphone in the
tablet.

Buttons- Help in the above two functions by default set-
tings, but can be set for other functions of the app.

6.4.2 ‘animo’- digital details

The digital part of the concept is animo app which is sim-
ple to use for children and works in sync with the animo
pen. The App is proposed to work with all tablets and is
available on the app stores. The digital design of the App
is kept minimal.

animo App opening page

Start the drawing: Children can start by choosing the
canvas size in the drawing mode as shown below.

Choosing a canvas
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BUILD the creation using two or more object and
mediums- The camera options in the drawing toolbar
give children the opportunity to capture the physical
properties of daily things like shapes, forms, textures, and
colors.

Choosing the camera option to capture the texture

ENGAGE in physical play and with the surrounding
while building the creation- An easy and fun way to add
motions to the characters brings the play to the activity.
Drawings respond to the motions of the pen. Animation
toolbar adds motions as layers.

Try Handwriting styles- Children can use their own
handwriting but also can use the handwriting guide to
learn new styles. It also helps improve handwriting.

Handwriting

H
Handwriting
Honduwiting
S St

fing

URBgNDR oSN

Handwriting style guide

Capturing the sounds- Creates curiosity and brings
more awareness about living and non living things. As
shown in the concept video, it also gives children the
opportunity for social interaction and collaboration with
others for their creation.

=0
3
[
Q
=<
®
=)
S

Given motions get added automatically as layers

Sound recorder options to capture the voices/sounds

6.4.3 Opportunity Analysis using the Design
Principles (DP)

Based on design principles, I analysed different opportu-
nities which animo brings for children.

DP1: Combination of multiple (Enable building by
combination of two or more objects and/or mediums)

DP2: Engagement with physical (Enable engagement in
the physical play and/or with physical world)

DP3: Social Interaction (Enable social interaction by
opportunities to involve others and share)

1. Opportunity to build ideas using the sur-
roundings and the physicality of daily objects-

What it does- This opportunity increases children’s
curiosity and observation about the physical world. They
start to notice things which they generally overlook.

DP- This is based on the DP1 and DP2

Child getting engaged with the physical world
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2. Asimple way to apply motion- 4. Capturing the sounds and involving others in

the creation-
What it does- This opportunity provides an easy and fun

way to add motions to the characters and brings play What it does- This opportunity provides ways to include
to the activity. Through this opportunity children learn others in the creation. It creates curiosity and brings
storytelling skills which help in their expressive and com- more awareness about living and non living things when
munication abilities. children start noticing sounds from the surrounding to
DP- This is based on the DP1 and DP2 use in their creation.

DP- This is based on the DP1, DP2 and DP3

Child adding motions to the drawing/ characters

Child involving family member to build the creation

3. Write with own handwriting or use the guide to
write in styles-

What it does- This opportunity helps improves cursive
writing, learn new styles, and encourages writing as a
creative activity.

DP- This is based on the DP1

Child trying handwriting guide to learn cursive writing

5. Sharing the expression-

What it does- This opportunity provides physical and
digital experience of the creation and encourages social
interaction. Displaying the creation to others brings

a sense of being noticed which motivates children to
explore more.

DP- This is based on the DP1, DP3

Share the phySieal
and digital creation
with the loved ones

Child sharing the physical and digital creation with loved one
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7.0 Contribution

The project developed the concept “animo”- a digital
tool to engages children in a storytelling activity through
a physical play. It creates opportunities for children to
build the creation by COMBINING two or more objects
or mediums, by ENGAGING in physical play and/or with
the surrounding and SHARING the creation that increas-
es their social interactions. “animo” offers children the
opportunity to become more curious, observant, and
discover living and non-living things. It allows to bring
feelings and emotions to their drawings which increases
their expressive and imaginative abilities. They develop
empathy, love, and care by sharing their creation with
others. Small recognitions of their creation provide them
with a sense of being noticed and encourages them to
explore more. The concept combined children’s current
interest in digital tools and mediums with their interests
in drawing and doodling, and made it more exciting by
giving them the opportunity to include their own life
stories. “animo” helps children learn storytelling through
animation, but more than that, it exposes them to the in-
finite possibilities of learning through physical play. The
concept enabled a convergence of possibilities of digital
mediums and children’s real-life scenarios to engage
them in a quality activity.

The project envisioned how behaviour and responsive-
ness of involved mediums can bring more expression

to the user interactions or how the relation between
behaviour and response can be utilised to make the user
interaction more exciting. ‘animo’ is also an example of
how interaction design can help create tools and frame-
works which increase human sensibility, curiosity and
discoverability about the living and non-living entities
i.e., the world around them.

Researched through prototypes (both physical and digi-
tal). Tested the low and high-fidelity physical prototypes
(amid Covid-19 restriction) with twelve target users,

three parents, three experts in remote and on-site set-
tings. Made wizard of oz video prototypes to share online
with children, parents, and experts to get the feedback.

Presented “animo” at UID Talks, the UID21 event and
shared online to the participating industry professionals,
academia personnels, and design students.
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9.0 Reflection

Thinking through hands and prototypes: One of my
challenges during the previous projects have been think-
ing through hands or prototypes. Many times, [ was stuck
with conventional way of research and found it difficult
to start researching through prototyping or provo-typing.
The motivation behind doing this project in physical and
digital space, was to give myself more opportunities of
research through prototyping. I am happy that, this time
I tried the new ways to prototype the user experience.

Crafting the story: Among all the projects at UID, this
project has taught me the most about how to craft the
story of a project, and how to communicate it to the audi-
ence. I have learned the importance of the presentation
of the story as well. I have learned to step back and take

a zoom-out look to understand if the story makes sense
and how to fill the gap and address the missing pieces.

Writing: This was the second project after fluid assem-
blage which taught me the importance of writing and
how it plays a role in aligning the thoughts and ideas. I
started writing the thesis report a little late, and this time
Ilearned how writing is the best way to craft the story

of the project and helps in building an argument for the
project.

Playful experiences: While designing a play and active
participation for children, I read and learned about de-
signing playful experiences, this learning would also help
me bring play (if needed) to the user experiences for any
age group in the future.
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