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Abst­ract 

MyIMLE is a mul­time­dia in­te­rac­tive educatio­nal en­viron­ment which makes possib­le a direct con­nec­tion of Flash 
in­te­rac­tive study supports with re­al systems con­nec­ted to users’ computers. This way of using Flash animations is 
not so widespre­ad no­wadays but it brings many advan­tages which had be­en offe­red on­ly by ex­pen­sive systems un­til 
now. The­re is a possibility of an in­tercon­nec­tion of software applications and their con­trol of a re­al elec­tro­nic system 
con­nec­ted to a computer of a user. A universality of using this so­lution, an easy way of cre­ating applications and 
al­most no re­quire­ments on HW offer a user al­most un­limited possibilities of using the­se systems in cre­ating study 
supports. The aim of this con­tribution is to show one of many ways of using the­se systems – using them to­gether with 
in­te­rac­tive white­bo­ards. The prin­ciple of con­trol­ling a re­al system and the struc­ture of an in­te­rac­tive animation is 
de­monstrated on the example of an animation “A mo­del of Tsunami – its be­gin­ning, be­havior and its con­se­quen­ces” 
con­nec­ted to a re­al mo­del of an oce­an and a co­ast. This animation can al­so work in­de­pen­dently as a simulation wit­
hout a re­al system con­nec­ted. The application can run on web, it can be embedded in­to the working en­viron­ment of 
an in­te­rac­tive white­bo­ard, or it can run as an in­de­pen­dent desktop application.
Keywords: in­te­rac­tive animation, mul­time­dia, hardware systems, in­te­rac­tive white­bo­ard.

Descrip­tion of MyIMLE System

Di­dac­tic games, lear­ning pro­grams, multi­media encyc­lo­pedias and vario­us study supports are wi­de­
ly spread in education no­wadays and thanks to a great avai­labi­li­ty of development systems it is possible 
for teachers to create these appli­cations. Users don’t have to be necessari­ly IT specialists – even a skillful 
user is able to create interac­ti­ve study supports using Ado­be Capti­vate, LMS to­ols or interac­ti­ve whi­te­
bo­ards. The only effec­ti­ve way of creating interac­ti­ve appli­cations for interac­ti­ve whi­tebo­ards is Ado­be 
Flash no­wadays.

Techni­cal devi­ces such as measure and controls systems, distant labo­rato­ries, etc. can impro­ve stu­
dy supports, which aren’t usually integrated di­rec­tly into interac­ti­ve ani­mations no­wadays. The di­rect 
integration can impro­ve interac­ti­ve ani­mations of an impor­tant aspect which is a di­rect linking of theo­ry 
with a real system. Students will have a possi­bi­li­ty to di­rec­tly control a game or ani­mation using an ex­ter­
nal system. Only a di­gi­tal recor­ding, a simple interac­ti­ve ani­mation or a si­mulation on a computer won’t 
ever substi­tute wor­king with a real devi­ce or system.
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A system MyIMLE (My Interac­ti­ve Multi­media Lear­ning Envi­ronment) is being develo­ped at the 
Department of Techni­cal Education and Infor­mation Science of Masaryk Uni­ver­si­ty.  MyIMLE is a 
mo­dular object system (a system created from co­o­perating mo­dules) being develo­ped in Ado­be Flash. 
The interac­ti­ve ani­mation for an interac­ti­ve whi­tebo­ard consists from one or mo­re Flash ani­mations (pro­
jec­ting screen, ani­mation, appli­cation) which can communi­cate and co­o­perate with each other. The ani­
ma­tion can contain for example au­dio, video, anima­tions, simu­la­tions, ca­mera ima­ge (Michalko, Biňas, 
2008), web page or even a graphic inter­face of a connec­ted elec­tro­nic measure or control system.

Figu­re 1. 	 Scheme of MyIMLE.

Flash ani­mations communi­cate with connec­ted hardware via a SW connec­tion mo­dule MyCOMPort. 
This communi­cation mo­dule makes possible a connec­tion of mo­re appli­cations with COM port (for exam­
ple an oscillosco­pe sho­wing the pro­gress of measured values, a mo­dule for wri­ting into a database, etc.) 
Other appli­cations can be for example a mo­dule for a jo­ystick or a mo­dule reali­zing data collec­ting from 
the HW system. It is also possible to connect onli­ne cameras via Flash Media Ser­ver or via a PC client. 
It is possible to connect this system with a distant labo­rato­ry and, using a Soc­ket ser­ver, to allow mo­re 
users to control the appli­cation. Another possi­bi­li­ty is to create multi-user onli­ne lear­ning appli­cations 
which can commu­nica­te with each other. There are ma­ny other possibilities and confi­gu­ra­tions – from 
a confi­gu­ra­tion without modu­les commu­nica­ting with client PCs to full multimedia systems commu­ni­
cating with HW systems connec­ted to client PCs. It is also possible to use ani­mations and appli­cations 
created for MyIMLE independently.

Flash and Interactive Whiteboards

“Flash is the only for­mat which can bring mo­tion into SMART No­tebo­ok appli­cations” (Kyslinger, 
2006). This is the truth not only for SMART No­tebo­ok, which is the software for interac­ti­ve whi­tebo­ards 
SMART Bo­ard, but also for other types of interac­ti­ve whi­tebo­ards. It is necessary to have Ado­be Flash 
player installed in PC which is connec­ted to the interac­ti­ve whi­tebo­ard.

The Flash ani­mation of the study support for an interac­ti­ve whi­tebo­ard is being played in Ado­be 
Flash player which is embedded into the envi­ronment of the interac­ti­ve whi­tebo­ard using an option 
Control panels – Flash player. The scheme of the SWF ani­mation in the envi­ronment of the interac­ti­ve 
whi­tebo­ard is shown in the pic­ture below.
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Figu­re 2. 	 Scheme of a SWF animation in the environment of an interactive  
whiteboard.

If we need to run mo­re Flash ani­mations on the interac­ti­ve whi­tebo­ard at the same ti­me, we need 
two instances of Flash pla­yer and each instance pla­ys one SWF fi­le (Flash anima­tion).

MyIMLE interac­ti­ve ani­mation is not dependent on the envi­ronment in which it runs. The ani­ma­
tion can run in the envi­ronment of an interac­ti­ve whi­tebo­ard, it can be a part of a web page, or it can be 
published as a desktop appli­cation – it is also possible to combi­ne all these options.

Figu­re 3. 	 Scheme of MyIMLE cooperating with an interactive whiteboard.

The possi­bi­li­ties of using MyIMLE to­gether with an interac­ti­ve whi­tebo­ard are shown in the pic­ture 
abo­ve.

“Tsu­nami” Ap­plication for an Interactive Whiteboard

For better understanding, it is appropriate to demonstrate the co­o­peration of MyIMLE and an inte­
rac­ti­ve whi­tebo­ard on a conc­rete appli­cation. The causes of tsunami are vario­us – one of them is a landsli­
de. A weight which sli­des on an obli­que sur­face to an aquarium si­mulates the land. The si­ze of the wave 
depends on the height from which the weight was dropped. The weight is controlled by the HW system 
and thanks to this it is possible to ex­plain the mechanism of the wave step by step. The scheme of the 
who­le system is in the pic­ture below.
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Figu­re 4. 	 “Tsu­nami” ap­plication using MyIMLE.

The software of an interac­ti­ve whi­tebo­ard makes possible for a teacher to create quali­ty study sup­
ports which can contain multi­media elements li­ke vi­deo or audio. Even if we use many vario­us vi­deos 
or ani­mations, the clear­ness won’t be ever better than if we add a possi­bi­li­ty of a real ex­peri­ment. What 
a student see, what he can touch and try catches his attention and offers him a better understanding and 
remembering of impor­tant infor­mation. Therefo­re a di­rect ex­tension of the study support of a real mo­del 
improves this stu­dy support. These hypotheses are currently being verified on the stu­dy support descri­
bing causes, behavior and consequences of tsunami.

The interac­ti­ve ani­mation can very clear­ly desc­ri­be the causes, behavior and consequences on the 
sea co­ast and bo­ats caused by tsunami. It is possible to control the ani­mation and di­vi­de it into smaller 
sequences which can be played separately. The ani­mation is connec­ted to the HW system, to an aquarium 
and to the system which creates tsunami. Everything is demonstrated on the mo­del of an aquarium where 
it is possible to change the profi­le of the ground, the sha­pe of the coats and where it is possible to use 
vario­us mo­dels of bo­ats and houses.

The HW system is reali­zed by a single chip mic­ro­controller and it can be connec­ted to PC via USB, 
COM port or a Blueto­oth devi­ce. Because the system is not ex­pensi­ve, it is avai­lable not only to scho­ols, 
but also to students. The HW system contains in this case of “tsunami” appli­cation a PWN sour­ce of 
volta­ge, a 32-bit counter, four pa­rallel inputs and four outputs. Nevertheless the confi­gu­ra­tion of the HW 
system can be vario­us.

The softwa­re connection modu­le is rea­lized by an EXE fi­le which is actu­ally only a Flash pla­yer in 
which the SWF fi­le runs. The function of the SWF fi­le is to pass da­ta between the interactive anima­tion 
and the HW system. The interac­ti­ve ani­mation controls the HW system, and the HW system passes data 
to the interac­ti­ve ani­mation using this mo­dule.

It is possible to use a pro­jec­tor for students to have a better view on the mo­del, nevertheless a pro­
jec­tor is qui­te ex­pensi­ve and not all SW of interac­ti­ve whi­tebo­ards can insert its image into the page 
displayed on the interac­ti­ve whi­tebo­ard. Anyway Ado­be Flash offers a cheap and still quali­ty alter­nati­ve 
– it is possible to use another Flash ani­mation contai­ning only the image from a web camera. The came­



PROBLEMS 
OF EDUCATION 

IN THE 21st CENTURY
Volume 16, 2009

58 ra is fo­cused on the aquarium and a teacher can fo­cus the camera only to the part of the mo­del which is 
impor­tant for a better ex­planation of the cur­rent lesson to­pic, therefo­re the impor­tant details can be emp­
hasi­zed and the smaller details that would be pro­bably missed by a student can be zo­o­med. Everything 
is also displayed in real ti­me.

Conclu­sion

Interactive Flash anima­tions improve the possibilities of explaining even very diffi­cult phenomena 
(Stuchlíková, 2007). Using a vi­deo camera to­gether with study supports can impro­ve the clear­ness of 
ex­planation and students can fo­cus their attention on impor­tant parts of a real ex­peri­ment. The real mo­
del co­o­perating with an interac­ti­ve ani­mation brings a brand new di­mension into study supports. The 
creation of these appli­cations do­esn’t need a pro­fessio­nal team – even creati­ve teachers, who absolved a 
cour­se of pro­gramming in Flash (ex­tended of a part which ex­plains wor­king with the SWF connec­tion 
mo­dule), are able to create these appli­cations.
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