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RESUMO

O presente manuscrito apresenta um curso de docência multimídia ministrado pela autora em um curso
de Química  escolar  criado  na  llia  State  University.  Os materiais  de  ensino  são  apresentados juntos  com
modelos  dinâmicos  visuais  de  processos  químicos.  As  mudanças  e  informações  adicionais  podem  ser
apresentadas a qualquer momento devido à estrutura do curso. Portanto, o modelo contém os elementos de
um estudo de caso. Os princípios de didática considerados são particularmente eficientes pelos programas de
computação educacionais nas aulas de Química. A questão é acerca dos estágios  do processo educacional
durante os quais o professor pode, de maneira eficiente, usar tais programas. O artigo traz um panorama a
respeito da situação de lecionar Química nos dias de hoje na Geórgia – problemas e caminhos para solucioná-
los. O trabalho também apresenta os meios para integrar a Química com outras disciplinas como, por exemplo,
Biologia, História e Artes.

Palavras-chaves:  métodos  e  ferramentas  de  ensino,  interface  homem-computador,  sistema  multimídia,
realidade virtual.

ABSTRACT

The article presents author’s multi-media teaching course on school course chemistry,  created in Ilia
State University. Teaching materials are presented together with visual dynamic models of  chemical processes.
The  changes and  additional  information  can  be  introduced any  time  due  to   the  structure  of  the  course.
Therefore,  the  model  contains  the elements  of  Case  Study.  Those  principles  of  didactics  are  considered,
realization of which are particularly efficient by educational computer programs on the lessons of chemistry. The
question is about the stages of educational  process, during which teacher can efficiently use such  programs. In
the article is overviewed the  situation of teaching chemistry in Georgia nowadays- problems and the ways of
solution of this  problems. Is shown the ways to integration chemistry with other subjects, e.g. biology, history
and arts.

Keywords: authoring tools and methods; human-computer interface; multimedia systems; virtual reality.
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INTRODUCTION 
  

Chinese sage was asked: what can we do
in order that people live better. He answered, that
it depends on period of time. If it is only one year,
sow rice  for  the  subsistence  of  people.  If  it  is
twenty years, than plant fruit trees, than people
can  delight  with  fruits.  If  you   mean  hundred
years, educate the people and every problem will
be solved.

It  is  indisputable  truth.  There  is  nobody
stronger  than  educated  man.  Although,
unfortunately some subject have the “privilege” to
be “fearful” for school students. At the lessons of

the  “fearful” subjects school students come with
sense  of  duty  and  they  bring  nothing  from
lessons.  What  is  cause?  They  have  not
motivation. 

In this case I mean the chemistry. Where
are the roots of  such  attitude to chemistry? They
must be searched in the process of teaching of
chemistry, in the forms of its account and present
to the school students. This form must have one
aim – to go to the lesson of chemistry must be a
little holiday and not obligation, because a pupil
does  not  afraid  this  subject.  To  excite  the
curiosity of a pupil is very easy, especially to such
“indocile”,  “capricious”,  “stimulant” science  as
chemistry. The points on  the agenda are in what
form  present  and  discuss  each  chemical
phenomenon.

So, how can we interest school students
on the lessons of chemistry? Which principle of
didactics  is  better to create merry and gripping
lesson?  –We  accentuate  on  obviousness,  on
scientific character and availability (certainly it is
our  opinion  and  it  is  possible  that  others
accentuate on different approach.

I  want  briefly  review  each  principles
(Uznadze, 1979;  Woolfolk,2000).  The
obviousness principle  is  very  important  for  the
lessons in chemistry and other natural sciences.
It  is  very  difficult  to  imagine  chemistry  without
experiment, which unfortunately is rarely carried
out nowadays in Georgian schools; on account of
the  lack  of  laboratories,  preparations  or  simply
time (not enough hours and enormous material).
Such experiments also exist, which need special
rules of safety and teachers in justice try to avoid
them.  Different chemical mechanisms, which are

very  difficult  to  study  for  pupils,  need  special
obviousness  and not  only  simple  static  picture,
which  they can see in  books  or  in  educational
posters. 

Availability principle  and  scientific
character are also very important. Teacher must
try to interest , motivate pupils with the subject (in
our  case  -  chemistry).  Teacher  must  be  in
permanent  search  to  find  interesting  chemical
histories  and  join  it  with  them.  By  means  of
interesting  chemical  events and curiosities  he
can scientifically discuss the theme. For example,
pupils  may be don’t  know that  the  “reason” of

“Titanic” ’s  going  down  was   hydrogen  bonds,
because it had run into iceberg. The firmness of
iceberg (ice) is caused by hydrogen bonds. The
density of iceberg (ice) is less than of water and it
can float  on the  surface of  water.  It    will  be
interesting to discuss the nature of bonds, which
had ruined legendary “Titanic”. 

End now we want to discuss the  problem
of the form of presentation of different questions,
about  what  we  had spoken above.  One of  the
most  effective form (among other  forms)  of  the
presentation  of  material  to  pupils  is  the
educational  computer  program,  which  gives
possibility  to  realize  above-mentioned  all  three
principles. 

The  obviousness principle  in  such
programs  can  be  realized  very  efficiently,
because it can not be only static and planar, but
dynamic  and  practical,  decorated  with  different
effects, among them-sound effect. It can be hyper
textual  with  complex  labyrinths,  from where  we
can  pass  to  another  logically  connected
obviousness.

The modeling of the experiments in such
programs  can  be  represented  by  different
spectrum,  (among  them  for  the  experiments
which need special  rules of  safety),  if  we carry
them in real time in the process of  lesson.

There  are  a  lot  of  possibilities  in  this
programs to realize the rest two principles.Such
computer-educational  programs  are  also  called
“Author’s programs”, because they represent the
view  of  given  author  or  the  group  of  authors,
which are unique and never be repeated. In spite
of this, it is inadmissible that such program was
turned into the electron version of any textbook. 

When  creating  educational  courses,  we
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must take into consideration, that they must not
be transformed into electric version of textbooks
(without any novelty). Such courses (they can be
called “Author’s courses”) must reflect the view of
the  teacher  (or  the  group  of  teachers)  which
created them, about the optimum teaching of the
correspondent subject. The author’s courses are
created  on  the  basis  of  the  knowledge,
methodical  and didactic finds of the teacher (or
the group of teachers).

The  main  aim  of  creating  electric
programs is to establish the model of the process
of  teaching  concrete  course.  In  this  case  it  is
important  not  only  the specific  character  of  the
subject, but the individual habitus of the creator of
the course, it is also important the establishment
of  the  general  methodic  with  general  methods
and general instruments. Such methodic contain
the description of the  content of the course on
the basis of semantic nets, which are connected
in definite limits by variable succession from the
simple  to  the  complex.  They  can  be  founded
fractal-layer  by  layer.  This  layers  create  the
skeleton and on its  basis  the whole  process is
formed. The visualization will  be static, dynamic
and spatial.  The teacher,  on each stage of  the
teaching,  can  apply  to  the  resources  of  the
illustration which  he needs.  

The content of educational material must
coincide to the national  educational  plan,  but  it
must  be  enriched  by  more  information,  by
concrete  examples  and  with  corresponding
commentary  (Kupatadze,  2005;).  Some  of  the
topics will be teaching  by  axiomatic method and
information  will  be  represented  in  the  form  of
graph-  the  unity  of  concrete  and  declaration
teaching  will  be realized.  Each  topic  will  be
connected  with  the  knowledge  of  a  pupil.  The
content will  be in accordance with modern state
of the sciences. 

In  Georgia,  to  overcome  the  “fear” to
natural  subjects  (in  this  case-chemistry),  to
interest pupils and to  create motivation is very
actual.

MATERIALS AND METHODS 
  

The  application   of   new   technologies
makes it possible to show the dynamic nature of
reactions. It is especially effective for  illustrating
processes such as organic reaction mechanisms

which  are  traditionally  illustrated  with  static
figures.  A dynamic illustration with the ability to
stop  and  start  the  dynamics  at  any  time,
according to student’s wishes can provide a more
effective  demonstration.  If  the  mechanism
consists of discrete steps, the transfer from one
step  to another can  be performed  when student
wishes (by clicking through with a mouse).  If the
process  or  mechanism   that  is  illustrated  is
general, then  it can be linked to other processes
or  mechanisms.   The  frames  of  the  animated
fragments are connected to each other by efinite
succession,  though each frame is  independent.
Such animations should  not be overloaded  by
text.  Educational information offered in a visual
context  is  fascinating,  easily  assimilated,  and
fixed   in  memory  for  a  long  time.   The lesson
acquires active form.

Using  a  computer  to  animate  processes
gives the opportunity  to present vivid, eminent,
and  convincing  illustrations  about  those  events
that  are  connected   to  various  chemical
transformations.  The  process  is  reflected  in
dynamics  of  the  computer   multimedia
demonstration.

A narrative by the teacher is also attached
to the process which helps create the mood of
the  multimedia  environment,  which,  in  turn,
enhances  student   readiness  for  studying  and
learning the material.

We  have  created  a  computer  teaching
package  in  Inorganic  and  Organic  chemistry
http://cvl.iliauni.edu.ge/start.html which is done in
Adobe Flash and includes all  types of animations
to connect organic chemistry with other sciences.

I  want  to  point  out  one  circumstance.
There  are  many  free  educational  computer
programs in chemistry  (we have seen many of
these on  the  internet  or  on  CD),  also  internet-
sources, but  in these sources didactic principles
are realized very poorly.  The aim of this program
is  less text and a lot more dynamic illustrations
and  use  of  different  methods  to  stimulate  a
pupil’s  motivation.  It  is  known  fact  that  for
teaching  two   main  factors  are  obligatory:
teaching  school students with refined methodic
and  motivation  for  the  study  of  presented
information.

I  mean  to  introduce  such  heading  as:
“May you will  be interested”,  “May be you try”,
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“Now let us amuse our self”. I mean to find a lot
of chemical curious  (to create animation about
this curios). To make musical background to the
created chemical clips. Musical backgrounds can
different   from  each  other.  For  example,  in
already  created  program  we  have   “Chemical

theatre” were  elements  go  out  on  Shtraus’
march,  make  the  acquaintance  with  pupils  and
present  very  interesting  information  about
themselves  (figure  1)   In  other  clips  there  is
folklore (figure 2) and even though rock, why not!
On  the  whole  we  shall  get  motivated  school
students and this  is our aim. 

According  to  D.  Uznadze  conception
mood  is  created  in  simultaneous  figurative
conditions of two factors, with the demand of a
person in the suitable  environment of the given
figurative conditions. If one of these factors isn’t
given the mood won’t be created. A person will
get into mood with the fulfillment of the activity of
the specific situation based only on to the suitable
requests  (D.  Uznadze.  “The  Psychology  of

Mood”) [1].

Computer  gives  the  opportunity  to  get
vivid, eminent and convincing illustrations about
those events, which are attached to this or that
chemical process.

The process is  reflected in  dynamics  on
the  screen  of  the  computer  together  with  the
selected colors and according to the multimedia.
The live word of the teacher is also attached to
the process and so we can see two necessary
factors  for  creating  the  mood,  which  causes
student’s  corresponding  activity-readiness  for
gaining and studying the material firmly. It must
also be mentioned that  “the mood gaining once,
never looses and stays with the person, as the
new  readiness  of  actualization,  in  the  new
corresponding cases”.  

This program  has been spreading  in all
Georgian  schools  were  had  been  used  in
chemistry lessons. 

RESULTS AND DISCUSSION:  

The use of  computer teaching programs
were  accompanied by the different stages:  

The aim of the first stage is the  forming of
the  student’s  motivation  towards  the  learning
topic  (material);  At  this  time  it  is  important  to
prove  the  necessity  of  the  topic,  to  display  its
important  features,  juxtaposition  of  the  other
subjects  (connection  of  different  subjects);  The
whole class will be involved in this process and it
would  be  right  if  the  teacher  used   the  most
interesting  illustrated  computer  materials  of  the
topics which would be studied.

Though at this stage the  suggested visual
aids  mustn’t  contain  the  deep  contents  of  the
materials which would be studied as this point is
the main task of the next stages.

The aim of the record stage is to discuss
studying  material  consecutively  and  deeply.
While teaching the new material it is necessary to
use the illustrated materials.

In  this  case  the  advantage  has  goof
computer  learning  programs  with  the  help  of
which  it  is  possible  to  keep  an  aye  on   the
development  of   the  dynamic  process  of  the
studying material and in different scales. E.g. The
development  of  different  chemical  mechanisms
on  the  micro  and  macro  levels  of  course  the
continuation of the reactions must be put into the
computer  models,  the  performing  of  which  is
difficult or impossible for many conditions in the
laboratory  circumstances.  On  the  third  stage
there  is  a  process  of  perception  of  already
explained material.

It is very important the scientific language
of the  given subject, the learning of main terms
and concepts. It is also  suitable (on this stage) to
use  the   multimedia  models  which  contain
especially difficult theoretical  concepts. Together
with  it  there  must  be  taken  into  consideration
student’s interactive relation towards the studying
material in the program maintenances.

Verbal  methods  are  used  on  the  fourth
and the fifth stages. In this case there also must
be used computer illustrated material showed on
the  second  stage.  Which  must  be  filled  with
findings of kindred subjects. The elements of this
program  must  be  discussed,  debated  in  the
lecture- room.

The last the  sixth stage is proposed for
testing the studied theme. The teacher tests not
only the general contents of the material, but the
ability  of  the  pupil  to  join  this  information  with
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other  sciences and use it (the new information)
for the solution of the new problems.  

Also, I must underline, that in our program
chemistry is connected with history of chemistry.
We  have  reviewed  periods,  when  the  famous
scientists  was discovered they openings.  Some
of  the  subjects  are  connected  with  arts.  For
example,  before  studding   Structures  of
Molecules the pupil introduce to  “Cubism”, where
artists use  geometrical figures- square, triangle,
hexagon. Picasso is the famous representative of
“Cubism”.  The  pupils  will  meet  such  kind  of
geometrical figures, when they study   Structures
of Molecules.

Or,  let  us  speak  about  water.  What  is
water? According to the words of Saint-Exupéry
“The basis  of  life”,  which  has special  chemical
activity.  For visualization consider its action with
metals.  It  reacts  very  actively  with  lithium  and
sodium,  potassium  burns  when  touching  with
water.  From  what  it  contains?  From  hydrogen
and  oxygen.  Both  have   wonderful  chemical
biography.  The nature water  is a part  of  man’s
body ( cellular and intercellular). It plays different
vital roles and its amount depends on the man’s
age,  on  the  content  of  fat.  Dehydratation
sometimes may be mortal for man.

We  have  spoken  about  hydrogen  and
oxygen which are the parts of water.  Hydrogen
was discovered in 1766 in London by Cavendish.
Oxygen was discovered in 1774 by Priestly and
Sheele  in  towns  Lids-Upsala.  In  the   block  of
history the situation in England and Switzerland
and the situation  in  Georgia  will  be  discussed-
what  was  happening  in  Georgia  at  that  time,
which problems (among them-scientific) were to
be solved.  This  lyrical   digression  help   us   to
make  motivation  in pupils (Kask, Rawn, 2000;
Freemantle, 1991).

For  example,  the  opinion  of  some
teachers  and  pupils  are  adduced  about
computer-educational  program  in  chemistry  for
basic schools (the originals of forms are kept in
working-room of our group).

Teachers:
“I  want  to  ask  you  to  create  such

programs  for  high  classes”.  The  chemistry
teacher of 16th  public school  Kh. Nozadze;

 “You must  continue your work!!! To show

animated  experiments is very useful, especially
in  such  schools,  where  they   have  not
laboratories, but have computer.“ The chemistry
teacher of 165th  public school N. Nadiradze;

“I had adopted your uncommon idea with
great pleasure. I am delighted, I like it very much!
I  hope  you  will  contact  with  me  after
innovations.” The chemistry teacher of 2th  public
school  Kh. Bregadze;

“I  greet  this  innovation,  I  shall  always

have desire to use it.” The chemistry teacher of
100th  public school  Msvenieradze;

 7   th    class  
“When studding  the classes of  chemical

compounds we use computer program. It is very
interesting.  Afterwards  we  ask  teacher  and  he
carried out the experiment between sulfuric acid
and sugar. It was  identical to what we had seen
in program. It is nice, if it will continues in such a
way, we shall become chemists. Such lesson is
very interesting and we want more lessons.”

“The  teacher  had  taken  us  to  the
informatics  room.  She  had  explained  the
properties  of  water  and  we  had  watched
chemistry  program.  I  like  “You  are  vineyard”,
bubbles of soap. At home I had done it myself”.

“Show it  again.  We had understood it.  I
had remembered how to construct and represent
chemical formula. The Georgian dance between
Fe and  S   is  bright. I am interested what I had
seen in computer.”

“I  had understood well  and remembered
mixers,  the  methods  of   their  division  on
components.  We  often  can’t  carry  out  the
experiments, therefore I wont to study chemistry
by this program.”

8th class:
 “I  think  such  lessons  must  be  held  in

every  classes.  It  is  one  of  the   way  to  give
knowledge to the child, which is not interested in
chemistry.  Even though  the minimum from the
whole information”.

“In my opinion, the CD with such themes
must be in every schools,  to excite the curiosity
of more pupils.”
“I  have  learned   very  much  about  chemical
elements, the Periodic Table, famous  chemists.
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Especially  interesting  were  video
materials  and   clips.  You  see  everything
obviously and get pleasure. I like that  the mater
is written clearly and it is easy to understand.  I
think  that  the  CD  is  perfect  for  all  ages  and
professions”.

“More material must be created in future,
to interest pupils and pleasure them by studding
chemistry”.

Figure 1.  The reaction with Georgian national
dancing

Figure 2.  Chemical Theater

CONCLUSIONS: 

With the introduction  of  new technology,
school sstudents have become more interested in
chemistry.   After  these  lessons  we  receive  a
motivated  school  sstudent,  who  likes  chemistry
and   is  surprised,  because  s/he  believed
chemistry  was  a  “terrible  and  dull” subject.
Motivation does not fade. For every subsequent
lesson,  their  motivation  gets  stronger.  Brief
extract with description of program you can see
at the following link 

http://www.youtube.com/watch?
feature=player_embedded&v=JiXSb4Qlaag

http://www.youtube.com/watch?
feature=player_embedded&v=D2RPOfn2j8g

http://www.youtube.com/watch?
feature=player_embedded&v=hPxCb1g-DAY

http://www.youtube.com/watch?
feature=player_embedded&v=D2RPOfn2j8g
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