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Abstract - Microsoft Kinect is a low cost natural user

interface (NUI) device compared to other NUI salos.
Inspired by the Kinect Effect while keeping in mihe lack of
educational games for kids on Kinect and lack ofgidal
activities on other platforms, we propose Kinecademy—a
research project that fills the gap by providinguedtional
application for children which is filled with actties. This
project uses Kinect's NUI capabilities to help dnén learn
by letting them have fun while learning. This potgeaims to
be a tool for educators to teach children while jiag them
physically active by being to interact with eduoasl
materials in a new and fun way. Kinect Academystiie
achieve our aim by using Kinect to make learning &nd
linking it with an open and collaborative web ptath for
education.

Keywords. Microsoft Kinect, Kinect Academy, Natural User

Interface

1 Introduction

Most of skills that children are going to use fbe rest
of their lives are developed during their childarrhative
years. During this time when they are developingirth
language and comprehension skills, it is of the astm
importance that they have a solid foundation ardity and
numeracy upon which they can build their furtheowtedge.

The research of Ainley and Fleming (2000) showst th&lethora of

learning to read in the early primary years helgvetbp
children’s literacy skills. Also, The William anddfa Hewlett

has generally improved and the percentage of staden
completing primary education has also improved caneg to
1990’s. However, surveys conducted by IMF have dotivat
completion of primary school does not confirm shuide
learning basic academic skills. The surveys hauedahat in
many low-income countries that students receivimgnes
schooling still cannot read, write or count. (AyeHillman,
2004).

In this research project, we intend to preventogreded
problems by focusing mainly on children from foardleven
years of age, which is the age of primary grademany
countries. This is because there have been stsdiels as
Brotherson (2005) and Live and Learn (2006) shovihmeg
this age group is a critical phase for childrenéwelop. Also,
it is in line with one of the United Nation’s Mil@ium
Development Goals which is to achieve the univepsiahary
education for children around the world. We aim ooly to
provide open access to learning opportunities, dsb to
make engaging with these learning opportunitiesrgsyable
as possible, so as to encourage their use. This bean
supported by studies showing that children learnremo
affectively, even with the complex concepts, whiéeving fun.

2 Current Work

Although the concept of helping children develofisk
and assist learning using computers is not newethee still
many limitations with the existing solutions. Theesists
computer programs like ClickN Read,
ClickNSpell, Number Munchers, Math Blasters and Tath.
There also have been several applications in gaplatéprms

Foundation, which works towards Quality Educatiom ilike Body and Brain Connection, Brain challenge, ku

Developing Countries explains the importance ofcation in
economic developing countries by mentioning thatdite and
educated citizen have better economic opportunitiester
productivity and better health (Global Developmeantd
Population Program). However, many children caratmess
to education at this age, especially children frthra poor
countries due to lack of infrastructure.

To support children from poor countries to haveeass
to education, International Monetary Fund (IMF) Haeen
providing monetary assistance to developing coestdf the

Sudoku, Pictionary, Little Big Planet, Brain Traigi My
Word Coach in PlayStation, Nintendo Ds, Wii, Mianfts
XBOX as well as Microsoft Kinect. However, there is
common issue in all the above mentioned applicattbat the
applications provided on the gaming platforms |ationg
focus on the educational aspect, while computeticgions
are not very interactive and/or lack the physicaéractions
provided by the gaming platforms.

Still most of those applications and their impleation
in an educational setting would require funding ahhiis

world towards achieving United Nation’s Millenniumscarce in developing countries. It is not justigseie of cost,

Development Goals (Factsheet: The IMF and the Kfillem
Development Goals, 2011). According to IMF's repart
developing countries enrollment of children in paimy school

providing such facilities would need various infrastures
(like physical infrastructure for storage, eledtyic and
internet connectivity)



3 Kinect Academy User Interface, we aim to provide users methodhvhi
they can easily intuit to interact with the applica.
Also, by logically laying out objects from left taght,

3.1 Kinect Device top to bottom, use readable fonts and avoidinggusin
The Kinect device gets 3D scene information fras i technical words, we aim to make the applicatiory éas
3D depth sensors. This sensor consists of an @ufréaser learn to use for users. Therefore, even with céiidand
projector combined with a monochrome CMOS senshighwv individuals that have limited background of tecluyy,
captures video data in 3D under any ambient lighiditions. they can easily learn to use the application withou

The device also has a RGB camera and a multi-array having to go through the process of trial-and-error

microphone for speech recognition. . User friendly: the application was developed so that it

provides ease of use for both children and edusdigr
applying Neilson’s 10 usability heuristics. Thisnai to

3D Depth Sensors reduce users’ efforts in terms of navigation, rettgn,
RGB Camera error prevention and error recovery. Also, the colo
scheme was designed by applying the principal from
e Web Content Accessibility Guidelines 2.0 to cretite
distinction between objects and prevent users from
feeling uncomfortable when working/using with the
application for a long period.
Multi-array
microphone Motorized Tilt 3.4 Kinect Acaderny SYStem

Figure 1. The Kinect device
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3.2 Motivation 9 < J
There has been a trend called the “Kinect Effedtiére “

independent individuals and groups have made aijuits Server
using the Kinect device using Microsoft Kinect SRK well
as open source SDK that use the Kinect device welno
contexts. Some examples of such applications icathn are
KineSis, Kinect Math and Kinect Paint from Kinectidtion.

It is noteworthy to mention Microsoft's effort tsed Kinect
to help teaching kids in Africa.

Following the spirit of the “Kinect Effect” whilkeeping
in mind the lack of educational games for kids imé<t and
lack of physical activities on other platforms, develop our
project Kinect Academy to fill the gap by providing
educational game for children which is filled wilativities.
This research project intends to use Kinect's Nafabilities
to help children learn by letting them have fun levtearning.
This projects aims to be a tool for educators &zhechildren
while keeping them physically active by being tenact with
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3.3 Human-Machine Interface of Kinect feachers
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As the project concentrates on assisting childiren )
learning and making learning fun for them, usapikt one of ‘%& e
the priorities. Indeed, the goals for this projegart from the 4
functional goals, include making the application: %
. Intuitive: activities such as waving hands or using voices /

to communicate were learnt by individuals at veaylye Students

age. By using Kinect which enables users to usershat Figure 2. System architecture of Kinect Academy



implement gesture recognition for pre-conceived ybod

Kinect Academy fully supports presence of freshl angestures which will be used to activate certaircfioms within

updated data. It allows educators to collaboratethey can
modify the questions and answers to fit their pagso This is
done via the website and the changes will be \é@sdil the
application level immediately. Two-tier archite@urwas
implemented.

Kinect Academy is focusing on two things. Firstiging
Kinect to make learning fun, and secondly, usirg sharing
of information to create an open, free and everaesing
platform for education. Kinect Academy allows usedos
provide answers to sets of quiz questions coveaimg topic
imaginable, with the aim that using body movemet @oice
commands will be more engaging than traditionalrieey
methods. Information sharing will be facilitated ke
application accessing a remote data server toewvetrnew
question sets, organized according

complexity, and users will be able to add new doastets or
update existing sets via a web site.
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Figure 3. Kinect enables users to use Natural Wserface,
waving hands or using voices to communicate.

Kinect Academy will make use of skeletal tracking its
primary form of input, tracking users’ hands toect with
the application. Hands will be used to navigateapglication

the application, for example to bring up the memnertay
interface or pass on a question. Wherever possili&e
recognition will augment skeleton tracking, withetmenu
accessible by voice commands and all icons having a
associated voice command, providing multiple inpptions
both in selecting answers and navigating the agijitin. This
dual control option gives the user flexibility, iety, and
freedom.

In general use, the user will be presented witfulla
screen play area consisting of floating icons. @munscreens,
these icons will be used to navigate between varsgveens in
the application, sometimes accompanied by a tifldorgef
instructional prompt. On play screens, icons wid text,
polygon or image based and will represent possibewvers

to category awdrresponding to an on screen textual/visual qoesirompt.

A partially transparent menu overlay will providecass to
additional GUI icons on most screens. Basic us&ioéct
Academy will consist of a user selecting a questen to
attempt, completing the question set, and reviewtingir
performance.

6"9 largest land animal

Figure 4. User friendly interface design: easesef for both
children and educators.

Kinect Academy will make use of the Gadget
Accelerator Kit along with custom game engine alpogpose
built to provide some of the functionality requireg Kinect
Academy, namely per pixel collision detection, ramd2D
shape generation, and conversion of polygons ard tte
texture formats compatible with the collision déic
implementation.

3.5 Ben€fit

Although learners, especially children from foorten
years of age, are the target group, educators lsanbanefit
from this. Indeed, the educators will be able tackjy and
easily provide for them a set of categorical questitailored
to the learning needs of their learners and presest as to
maximize fun. In an open framework for learningegé
questions will then be available for free for thenéfit of
anyone who has access to the application, allowhitgiren
not in school the opportunity to engage their mjriearn new

by hovering over icons representing menu commands things and have fun while doing so. People with eexp
answer possibilities. Skeletal tracking will alse bised to knowledge will benefit from a platform via whicheth can



share their knowledge, and older, post-school eaopill
benefit from a place to learn new things or testrtbelves in
an area of interest.

While a broad group of people will benefit, thepaet
will differ from demographic to demographic. Whigxisting
students will have their learning experience emrthe.g. by
creating a positive learning space or a less dagrtésting
environment, students with no previous access tecatn
will be offered the chance to start learning withauteacher
and get a taste for education, developing a thfcst
knowledge and a positive attitude towards learnidults
will get the benefit of optional self-educationdreas of their
own choosing.

3.6 Application

We believe that the solution can become realistithe
near future since it is relatively cheaper than trafsthe
existing solutions. Indeed, all we need are a laptoKinect
and a couple of dependencies such as .Net framefv0rand
XNA framework. The dependencies are free and pexlioly
Microsoft. The cost will possibly be reduced renadoly as
One Laptop Per Child (OLPC) Foundation is tacklimg huge
issue of providing computer access to every chifd
developing countries.

Although the project uses framework,
commercialized by leveraging the popularity Kindevices to
assist educators (parents and teachers) teach hiltten
learn. The lack of educational software using ratwrser
interface has been observed and there is a greamtjzd for
this application.

4 Conclusion
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educational software using natural user interfawe making
learning fun from anecdotal evidence from childwmo are
the potential educators. However there are
improvements in terms of user interface, usabilapd

features. The project is technically open for fatupgrades
and collaboration and open participation. XML

implemented so that the application can communjcatdeve
and update data while the website was built tonallsers to
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phones and tablets but has also made Kinect Academy

platform independent which means it can be extendedher
platforms in the future.
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