Pianimals: Exploring Music Education with Animals
Gabriella Anton, William Chou, Cameron MacArthur, Lucy Henningsgaard, Marlon Twyman
Northwestern University
Evanston, IL, USA
{gabriellaanton3.2020,williamchou2016, cam.mac,lucy,marlont2}@u.northwestern.edu
ABSTRACT

Music is a shared language that links cultures across space
and time. Historically, only a small number of individuals
possessed the resources and skills to become an expert, but
music is now more ubiquitous in modern lives. Online
communities and platforms provide a shared environment
in which anyone can view, hear, share, and create music.
These advances necessitate a redefinition of musical
education, one that aligns more closely with the
collaborative and connected society in which we live.
Within this framework, we introduce Pianimals, an
educational app leveraging tangible interactions that
engages youth ages 3-5 in fun, accessible music practices.
In this paper, we explore interactions using common shared
representations to promote fun, incidental learning to
increase participation in music.
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INTRODUCTION

Music is ubiquitous in modern lives. Its influence on culture
can even be traced throughout history. Music has been
considered an art form and a product of human culture. As a
shared language, music is arguably a necessary dimension
of human development [5, 20]. In addition to being a shared
language, music offers developmental benefits for children,
including improvement of visual-spatial, verbal, and
mathematical performance [30]. However, for much of
history, music education has been largely inaccessible since
only a small number of people who had the resources and
skill to become an expert [18].
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Figure 1: A typical setup of Pianimals with the play mat in
front of the user and the computer in front of that play mat.

The modern world, the ways that people interact with and
participate in music and related practices have drastically
shifted. Mediated by technological gains, many people now
have numerous resources to view, listen to, create, and
share music within and outside of one’s culture and
community. Consequently, proponents argue that music
education needs to shift to accommodate the new needs and
practices of music learners [18]. For example, the
diversification of educational practices to leverage the prior
knowledge and experiences of learners so that they can
acquire shared musical knowledge and values [8, 34].
Seeking to explore music education through a modern
framing, we describe our contribution that leverages the
knowledge and practices of early learners to create a
pathway to music education.
We developed the learning application, Pianimals, which
seeks to provide children, aged three to five, an
environment in which they can explore music through
common shared representations. Pianimals is a musiclearning app for 3-5 year olds that introduces musical
notation through a playful tangible interaction with animal
images that correspond to notes on a musical staff (e.g. “g”
is for giraffe, “b” is for bear, etc). During play, learners
cover the physical animals, and the application displays the
animal’s face in the correct location on the musical staff
with a corresponding animation. To frame this learning
application within the redefined sphere of musical
education, Pianimals pursues the following learning goals:

1) Learners will identify music as fun and relatable, and 2)
learners will be introduced to notes on a musical staff.
In this paper, we begin by reflecting on the complexity of
music education and the cognitive benefits of persevering in
music learning. Next, we explore the learning theories that
guide our redefinition of music education, suggesting the
importance of common representations when introducing
abstract concepts. Finally, we address the design and
current implementation of Pianimals and highlight future
directions for continued development, user testing, and
research.
THEORETICAL BACKGROUND
Music Cognition

Music is complex, requiring years of training and practice
to reach a level of expertise in which one can recognize,
understand, and compose musical notes and tones. The
functions and elements of music composition vary across
culture [5]. Consequently, there are many forms of music
and countless tools used to create music. Digital software
with algorithmically generated sounds increase the number
of musical tools to uncountable numbers.
With such complexity, how does a learner begin to
understand such a complex phenomenon? The amount of
effort undertaken by music professionals to master an
instrument or vocal abilities is a testament to the value of
music in society. People spend lifetimes coordinating and
building a relationship with musical tools to unlock musical
sounds while expanding their cognitive capacities for
music. Additionally, listening, creating, and performing
music requires a complex web of cognitive capabilities
[19].
The physical training of the body to hear sounds and
distinguish music, fingers and lips to manipulate objects to
create music, and the dexterity and coordination to perform
and replicate music is an impressive human feat. Music is a
production of human biology and sociocultural interaction,
and has played a central role in the evolution of the human
mind both for those who enjoy and those who create [5].
Learning music is difficult for many people, but even the
untrained are still able to make meaningful notes through
exploration and interaction with musical interfaces [2].
Untrained exploration of music is able to produce
meaningful notes because music is enjoyable to many
people [3]. Many studies have shown the ability for
listeners and composers to experience emotional and
physical responses to music [28, 29]. Emotional responses
are found in infants as young as 4 months [35, 36]. For
young children, training in musical practices results in
many cognitive changes. These changes correspond to more
complex and intense emotional and physical responses to
music [16].
Recent research has suggested that while music is complex
and mastery takes many years, individuals incidentally

learn about the elements of music through incidental
learning [27]. These studies suggest that learners do not
need to be expert musicians in order to gain the cognitive
benefits of musical training. Rather, exposure to music and
musical creation allows learners to pick up the shared
language of music.
Redefining Music Education

Studies of music cognition highlight the benefits of musical
learning, however learning occurs in social and cultural
contexts. These contexts are important for the concepts that
are learned and how perceptions of music are shaped [9].
The resources and tools available for budding musicians
have radically changed in the 21st century compared to
traditional resources. There are many new technologies that
allow individuals to immediately view, hear, share, and
create music across the globe. Rather than having a
relatively small number of talented individuals, musical
skills and knowledge can be seen as participatory cultures
that appear within and across both online and in-person
learning environments [10, 18]. These changes necessitate a
redefinition of music expertise, education, and practices to
match the growing interconnectivity.
Advocates of this redefinition argue that music education
should be recontextualized to mirror everyday experiences,
practices, and knowledge of learners [6, 13, 18].
Furthermore, rather than focusing on Instructionist learning,
such as a typical interaction between a music teacher and a
pupil, many argue that learning should be more
collaborative and connected to mirror online musical
environments. We situate Pianimals within this view, and
argue that early introductions to music should include a
diverse set of experiences that leverage the everyday
practices and knowledge of learners.
Early introductions to music should include three
components: mirror everyday practices, leverage common
shared representations, and focus on fun, incidental
learning. By leveraging everyday practices and shared
cultural representations, we believe that music education
can become more accessible for newcomers. It also
provides learners the possibility of building knowledge of
music and associated practices off of a web of stable preconstructed concepts [25, 26]. We seek to reduce the
complexity of music education by making abstract musical
concepts more relatable.
Aligned with the notion of everyday practices, we believe
that fun, incidental, and exploratory learning allows
learners to construct their own understanding and
conceptions of music while participating in meaningful
musical practices [4, 21]. With young learners, fun is an
important component since continued musical learning
requires investment from the learner. Interestingly, research
shows that toddlers learn better when they laugh [7]. Also,
we encourage exposure to musical elements through diverse
interactions in music creation since music is a shared
language with some elements that can be incidentally

learned [27]. We leverage these theories in the design of
Pianimals, arguing that our application provides a fun and
effective environment for learners to explore music
creation.
RELATED WORK

There are many cognitive benefits of practice with music.
As a result, there are many musical resources available to
expose children to music and help them learn. Some
resources, like the popular Baby Einstein products, focus
heavily on the benefits of musical exposure. In the
following section, we explore the landscape of educational
tools and resources available for young learners with a
focus on the research that requires active interaction
between the user and the tool.
Educational Music Apps for Children

More often directed at youth education, these applications
connect musical scales and keys through games that range
from memory matching games that connect visual and
written notes to games that require players to connect keys
to notes on a scale. While both provide learners with a
potential added motivation for learning, the game
mechanics are used to encourage rote memorization. In
these tools, a focus on speed and memory may disadvantage
learners’ deep understanding of concepts and accurate
motor execution.
Noteimals

Noteimals is a music education system design for beginning
piano players. They have several different products for
teaching the piano and different skill levels. One product is
a flash card set for each note on the Grand Staff. The flash
cards are meant to be studied very frequently so that the
learner can memorize the notes. To teach note reading, it
provides a paper template that goes in front of the keys on
the piano. The template displays animal heads on each
piano key and the accompanying music sheet shows the
animal heads on the music staff rather than regular music
notes. The animal heads represent the keys that the learner
should play [17]. This product is very similar to the
developed Pianimals in that each animal represents a
unique note, and that animal is used on the staff so that the
learner can memorize the note positions.
Animal Orchestra

Animal Orchestra is an animated music game for young
children to teach them the various orchestral music
instruments. The application introduces children to each
instrument by playing the sounds and teaching the names of
that instrument. Each animal plays one of the instruments.
For example, a turtle plays a harmonica, an elephant plays
the trombone and a bear plays the banjo. The application
offers two modes: “Play” and “Learn.” “Play” involves the
animals each playing a sound clip with an instrument and
has the player guess which instrument, or pick which
instrument based on the name the game provides. “Learn”

has the players listen to each musical instrument and learn
the name. Animal Orchestra provides 20 animals and music
instruments [1]. This application is similar to our design
concept in that it uses animals as a bridge to music
education to keep children interested in playing the game to
learn more.
BeSound

The BeSound musical education system incorporates
physical movement with musical composition, and is
intended to introduce young children to the elements of
composition [33]. The child interacts with a screen, which
prompts the mimicry of a character or object in order to
recreate sounds created by it. This movement is recorded
and analyzed to evaluate space, time, and weight. Each of
these properties is used to create one aspect of the music:
melody, rhythm and harmony.
The BeSound system is set up using a Kinect motion
sensing input device, which tracks the actions of the user.
Although this system has been shown to provoke some
interesting and innovative creations by users, it also has
some drawbacks. This system requires full physical
interaction with the user, which prevents it from being
easily transported or used for leisure. In addition, BeSound
requires the direction of a teacher to be used, which means
it is only usable in a supervised classroom setting [33].
BeSound also has a different goal than our proposed system.
While our learning goals are more aligned with introducing
children to the concept of sheet music and note intervals,
the BeSound system looks to give users a broader and
shallower introduction to musical composition. This focus
is less directly applicable to users’ future music learning, as
the understanding of music creating is very abstracted in the
BeSound system [33].
Touching Notes

Like the BeSound system, Touching Notes uses a Kinect
motion sensor to take input from the user. The user is able
to use movements to select notes in order to follow along
with sheet music on the screen [38]. This results in a
gamified interface which tracks correct and incorrect
guesses as the user progresses through a song. Similarly to
our prototype, this design aims to familiarize users with the
music staff and musical notes through a more approachable
interface. Touching Notes targets an older user group,
focusing on elementary age music students who are already
familiar with music (cite). This system attempts to educate
users on the theoretical elements of musical notation by
presenting it in a game. Although the game is effective in
stimulating interest in elementary school age users, it is too
advanced and abstract to appeal to a younger audience. The
representation of the musical notes is abstract (do, re, mi,
etc) and difficult for young users to interact with. The game
does not provide enough incentive for younger users, and is
visually unengaging for young children.

Zoo-phonics

Zoo-phonics is a language arts teaching system for young
children in the classroom. The primary product is a
system that teaches children to read by representing each
letter in the alphabet as an animal that is familiar to the
children [37]. For example cat resembles C, alligator
resembles A, and tiger resembles T to spell CAT. Zoophonics also provides flash cards that names each animal
so children can remember each animal, such as bubba bear
and willie wallaby. The animals are positioned in a way so
that they also closely resemble the actual letter. Zoophonics uses these animals as a way of making the letters
more easily recognizable as children are typically
introduced to animals at a very young age. Our design
concept of using animals as a platform for recognizing the
note positions is similar to Zoo-phonics’ method of using
animals to represent each note of the alphabet to transition
the learner to the actual alphabet.
Interaction with Paper Interfaces

Paper is a common, yet overlooked tangible interface.
There is great value in the many affordances provided to the
user of paper. The relationship between a tool and the body
determines the interaction [11]. Paper supports many
tangible interactions: touching, writing, bending, twisting,
and folding among others. Paper can be used to aid in
speech transcription and speech therapy due to the
ubiquitous practice people have using it in everyday life
[12, 22]. Interestingly, once a paper transcription is written
for an audio recording, people rarely revisit the audio
recording [12]. In a technologically saturated environment,
paper still holds great value. For example, paper strips are
prevalent and important to air traffic control [14]. Air traffic
control is an extremely high-risk and complex task where
computation is essential, but controllers prefer to annotate
paper strips for documentation, visibility, communication,
reminders, and references. Similar to music, there is great
complexity in air traffic control. It is easy to observe that,
for complex tasks, the simplicity of paper interaction is
desirable.
Augmenting paper interaction to enhance computer systems
can be directly applied to musical interactions. Since paper
allows for quick expression of diverse ideas and can be
manipulated to support the intentions of the user, music is a
domain of interest. The power of paper in music can be
seen in the augmentation of paper as composers create
musical scores in order to aid the composition process [32].
Instead of learning how to interact with a musical
instrument or train the body to produce specified tones and
pitches, we built a system that allowed users to interact with
paper in a familiar way that they were already comfortable
doing. Our research extends prior research by creating an
augmented paper interface to play musical notes so that
users can focus on learning the sounds of musical notes and
familiarizing themselves with the placement of notes on a
musical staff.

Figure 2: The mat used for playing Pianimals
DESIGN

In the following section, we explore the design process for
Pianimals; an app that engages learners ages 3-5 in
exploratory play with animals and music notation, through
four prototype and user testing iterations.
Design Concept

Originally, our design concept was the creation of a
tangible interface using a computer and piano that would
allow users to view their hand position on the piano through
a screen placed in front of them where sheet music is
typically placed. We hypothesized that placing the screen in
that location would allow the user to build the proper habits
of looking forward at the music instead of glancing back
and forth between the sheet music and their hands. Having
to look back and forth was considered a pain point among
many beginning piano players. However, after creating and
testing a prototype for this problem, we realized that
displaying a video feed of the user’s hands in the screen in
front was not a natural interaction for users.
The testing feedback from our first prototype led us to alter
our design concept to one that was less complicated and
with a more intuitive interface. We narrowed our learning
objectives to teaching music notes and their positions on a
music staff, the ability to distinguish between notes and
sounds, and learning beginner music pieces. To do this, we
designed an interface that would be inviting and easy to
understand for all ages through the use of animals.
The current design uses computer vision and a paper mat
with printed animals and fiducials that the user plays by
covering different animals. By covering different animals,
computer vision will detect the notes that correspond to the
covered animal while other software plays the musical
notes. On the computer screen, the upper half displays a
musical staff where the animal notes will appear in their
proper locations, and the bottom half displays a dynamic
playground where the animal figures will appear. There are
two modes of play that our design provides: a “free play”
mode for playing any sequence of notes, and a “learn a
song” mode.
With the “learn a song” mode, our design guides the user
through a song by displaying the appropriate notes on the
music staff, allowing them to recognize which animals
should be covered on the mat. The design uses animals as a
way of alleviating the intimidation many beginners feel
when approaching a complicated musical instrument such
as a piano, and turns the experience into a fun and
interactive learning process. Below, we discuss our design
process and prototype iterations in detail.

Prototype 1 and 2

Our second design prototype is a departure from Prototype
1, which used a MIDI Keyboard, laptop, webcam,
commercial music software, and a monitor. The first
prototype, tested with numerous users, indicated that our
design did not address a salient problem for users. When
using music software that provided visual feedback for
corrections, people did not look at the video of their hands
or feel the need to look at their hands once they saw
feedback from the software on screen. They were able to
identify which key on the piano to press from the software’s
feedback since it was able to indicate which note the user
had pressed and what the note should have been pressed.
However, the software’s method of feedback resulted in
people pressing multiple keys to test how close they were to
the right one instead of actually learning the key and
corresponding music note. The focus of Prototype 2 is
learning music by learning how to map sounds to the
positions on a musical staff through an easily identifiable
learning representation for all ages: animals.
Prototype 2 explores a musical application for a younger
user population that uses animals to represent musical
notes. Animals are well-known concepts for young
children, and we leverage their accessibility by linking
easily recognizable animals with more abstract musical
notations. The components for this 2nd prototype design
were simpler and more accessible than Prototype 1. A
computer and webcam were the only hardware components
that were needed, although a stand was used for positioning
the webcam above the table. We utilized computer vision
through reacTIVision and Processing to design an
interactive musical application to help children create a
mapping between sounds and notes on a musical staff [23,
24].
The Prototype 2 we crafted uses reacTIVision as part of a
larger Processing application. A simple computer interface
was created containing a musical staff and a dynamic
playground underneath. We designed four animal shapes
that contain fiducials that reacTIVision can recognize to
correspond to different musical notes. When an animal’s
fiducials are touched and covered, a musical note is played.
A note will then show up on the musical staff, indicating
that note’s proper location on the music staff. A cartoon
animal will also appear on the dynamic playground
underneath, in this case a farm, for users to identify which
animal that the note represents (Figure 5). In our prototype,
“C” is for “cow,” “E” is for “elephant,” “F” is for “frog,”
and “G” is for “giraffe.” In the next prototype, we expanded
the number to a full octave. 8 notes were used to account
for spatial relationships between notes.
The second prototype tested multiple learning objectives.
First, we hoped to help users create an easily recognized
mapping between musical notes on a staff to the sounds
being made by touching the animals. This should also help
users recognize where each note should be located on the

Figure 3: User testing Prototype 2.

musical staff. Each selected animal is related to a musical
note. Second, we hoped to develop a fun and engaging
application to teach users how to play notes melodically
since users can easily identify the differences between
notes. From the first prototype, we learned that there is
value in having easy-to-use music interfaces. Some people
had experience playing a piano and did not find Prototype 1
useful; other people did not have any experience with a
piano and were overwhelmed by playing a piano. In all age
groups from 3 years old and up, animals are easily
identifiable. The goal is that by using animals as notes,
users are able to more easily memorize the appropriate
notes and positions on the music staff. Through testing,
Prototype 2 allowed people to create simple melodies while
learning to play different musical notes. Prototype 2
explored the design space for music interactions with
computers and creates an interaction to encourage users to
use visual feedback from a software application instead of
looking at the physical music instrument. Our testing
feedback from Prototype 2, led us to create a third, more
thorough prototype.
Prototype 3

For our third prototype, we followed much of the same
goals we had in Prototype 2, but expanded the options for
users and included feedback for learning a song. The
number of animals was expanded from 4 to 8, as this would
allow for a full octave from “C” to “C.” A full octave is a
basic block for learning music, as every note is a part of an
octave. Providing these eight notes for play creates an
opportunity for users to build a foundation of all of the
basic notes without having to learn all of the other octaves.
The animals with the fiducials are printed on paper side-byside in an arch shape so that each animal can be easily
pressed without accidentally covering other animals’
fiducials (Figure 2).
The third prototype provides two modes of play: “free play”
and “learn a song.” “Free play” is much like the second
prototype, allowing users to play whatever note they like
and see where the notes would appear on the musical staff
as well as the dynamic playground beneath. A picture

below shows the note placements on the musical staff and
animal figures on the dynamic playground. The “learn a
song” mode is a new concept we added after our second
prototype.
In this mode, the note that a user should play is displayed
on the musical staff. If the user covers the right animal and
fiducial, the note sound will play, displaying the animal
figure in the dynamic playground beneath and then
displaying the next note that should be played. If the user
presses the wrong note, the animal figure will still be
displayed in the dynamic playground, but no sound will be
played and the note will not be shown on the musical staff.
The decision for this method of feedback and displaying the
notes came from user testing feedback which indicated that
playing the sounds for the wrong notes could be confusing
and cause the user to learn the wrong notes. Displaying the
wrong notes in the musical staff above would also confuse
some users to think that was the right note that they should
have played. With this method, only the appropriate notes
that should be played are shown on the musical staff above,
so as to clearly distinguish the right notes to be played.
Sounds will only be played when the right note is pressed,
allowing the user to familiarize themselves with only the
song tunes and none of the wrong notes.
The components of the design are a software application
developed in the Processing programming language using
the reacTIVision toolkit just like in the second prototype.
The reacTIVision toolkit is a computer vision framework to
support tangible interaction with multi-touch surfaces. In
our system, the paper play mat is the multi-touch system
where users play music. In order to use both Processing and
reacTIVision together, a Processing API for the TUIO

Figure 4: The fiducials used in the animals in the play mat

protocol is used. The TUIO library is able to return which
fiducial id numbers are shown [31]. Using this information,
the code detects which fiducials are not being identified
from the eight total fiducials. We used a camera tripod to
position the camera so that it is able to cover the entire mat
and adjusted to be about a foot above the mat. The camera
was then angled in a way that it would look down
orthogonally at the mat while being able to identify all the
fiducials on the mat. See Figure 4 for the exact fiducials
used for the animals.
A HashMap for the animal notes, animal figures, note
sounds, and note locations are used to display the animal
notes at the proper location on the musical staff, the animal
figures on the dynamic playground underneath, and play the
note sound. A HashMap is the chosen data structure to
reduce the amount of latency in our system. Since the
interaction requires real-time audio and visual feedback,
much consideration was given to efficient access of media
files. The animal notes and animal figures are Portable
Network Graphics (PNG) pictures that are loaded into the
program when it first runs. The piano notes are Waveform

Figure 5: An image of the animal notes and animals figures that a user would see on screen.

Audio File Format (WAVE) files that are also loaded into
the program when it first runs.
The code implementation for learning a song is similar. The
code is programmed with the appropriate order of notes that
should be played, while keeping track which note the user
should be currently trying to play. Once a user covers an
animal, the fiducial id for that animal is retrieved and sent
to the code to check whether this fiducial matches the
fiducial that should be missing i.e. the note that should be
played. If the note is the correct one, the HashMap will
provide the note sound that should be played and then
display the next note that should be played in the list of
notes. If the note is not the right one, no sound will be
played. Whether the note is correct or wrong, the HashMap
will provide the animal figure that will be displayed in the
dynamic playground.
USER TESTING

Although we would have liked to test with more child
users, we were able to test with adult users to play both
modes of our Prototype 3. The testers were able to easily
identify with the play mat and start interacting with it. One
problem that was discovered was the response of Pianimals
to the physical covering of animals. When a user covers a
note for an extended period of time, the note is not held but
played repeatedly every 2 seconds. This can be a problem
for users who would expect that once the note is covered,
the sound should be held and not played again from the
start. Another issue that came up was that testers were not
sure about how to interact with the play mat at first, and
would try to press on the animals with one finger instead of
covering with their hand or multiple fingers. This problem
quickly went away after the testers played a couple notes.
Overall, the testers were able to easily understand the
interface without much explanation. They noted that the
correlation between animal and notes were very easy to
understand. One tester mentioned that the game was similar
to “Whack-a-Mole” because of the need to cover the
animals. All mentioned that the interface was aesthetically
appealing and would be very attractive to children. Having
the animal notes displayed when learning a song was
extremely simple for users to observe and continue with the
song. One of the testers mentioned that after the age of 5 or
6, “children might just learn the actual piano instead.”
Pianimals is built for all ages, but further testing in the
future could determine the value for different age groups.
FUTURE WORK, & LIMITATIONS

The Pianimals design was developed as a means to simplify
the learning of musical by creating a more approachable
and understandable interface for music. With our design,
users interact by touching paper, but learn about musical
notes, scales, and how to begin to read sheet music. The
early feedback from our initial user testing was promising.
In the future, we hope to expand work on Pianimals to
improve the learning experience, both educationally and

technologically, and research its impact on learners’
knowledge and affect towards music.
For our future work, we want to be able to test with more
children, more specifically in the 3-6 age range, as this is
when they may find the design more as a toy than a learning
tool. We would like to perform controlled user testing in
order to refine the interface, and experiment with different
modes of play to determine efficient and effective
interactions in order to learn to play a song. There was
much debate about whether only the animal notes should
display or only the animal figures should display. More user
testing would help us come to a better conclusion about the
methods for teaching a song that would be easily
understood and remembered. Furthermore, as we focused
foregrounded fun and incidental learning rather than
structured education with our application, future work
would develop ways to make this experience more
educationally rigorous for learners.
Using reacTIVision and Processing allowed for rapid
iterating and quick turnarounds for prototyping, but the
code still had latency issues and reacTIVision was not
capable of detecting the fiducials as other computer vision
software, such as Xbox Kinect or OpenCV. Setting up the
system to work was a difficult task, as it required precision
with positioning the camera so that all eight notes/fiducials
could still be detected without leaving any notes out.
Suggested solutions would be creating a stand like a tree or
barn where the camera could easily fit in a slot and
indicators attached to it that would show where the mat
should be placed. The basic premise is to improve the setup
of the system so that children can easily set it up without
the guidance of their parents and not have to worry about
readjusting the items when small shifts are made while
playing.
We would also like to add more songs to “Learn to Play” to
improve the skill range and variation in the songs that a
user can learn. Adding animations would also make the
design much more fun for younger users. In our current
implementation, all the notes are piano notes, but we would
like to expand this to more musical instruments such as a
clarinet, flute, or saxophone. We would also like to improve
the quality of the sound clips used in the application so that
users can differentiate between a note that is touched and
held, or a note that is constantly being touched.
One aspect of music that we would like to add to the design
is a mode or interface for learning rhythm. Because of the
latency issues with reacTIVision and Processing, rhythm is
difficult to implement with this technology, as it requires
fast reactions from the system. In the future, we would like
to teach this through interactions such as mini-games that
allow the user to play to a certain rhythm.
DISCUSSION AND CONCLUSION

Throughout the process of designing Pianimals, we learned
much about musical education as well as education for

young children. There was an emphasis on user testing our
design iterations as it became apparent that preconceived
notions could be proven wrong such as in our very first
prototype. Being able to provide an intuitive interface is
important as well, as it is much easier on the user to learn
the interface and begin using the product as intended, rather
than spending too much time to figure out the interface. It is
essential to have a relatable system when designing an
educational product as it can greatly increase the
effectiveness of the teaching, as we learned in our first
prototype when we provided a camera feed that turned out
to be confusing because there were no similar applications
in other products. Animals are extremely useful as a
learning tool for younger children since many of them are
introduced to them at a young age.
Pianimals provides a friendly learning system for people of
all ages to learn music without the intimidation they might
feel when first approaching a musical instrument such as a
piano. Pianimals includes an animal interface for playing
different animals that are shown on screen, with the animal
notes on a musical staff and animal figures on a dynamic
playground beneath it. Users are also able to learn a song
through Pianimals displaying the animal note to play and
only playing the note sound when the correct note is played.
With Pianimals, users are introduced to music in a fun,
interactive and engaging way.
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