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Abst­ract

The analy­sis of aesthetic potential of Chemistry visu­alization is carried out, taking in account philosophical, didac­
tic, psy­chological and socio-cultu­ral aspects. The issue is discussed in terms of the concurrent existence of two dif­
ferent sub­systems referred both to Beau­ty and Utility which can be found in presentations of chemistry knowledge. 
To be aesthetic means the need to be accepted as attractive one, and thus Chemistry ought to change its paradigm 
to form new attitu­de to Chemistry knowledge. The concept can be regarded as for valu­ab­le acquisition (and thus 
very useful!) to learning process. To be useful means the need to be accepted as utile. The latter have been the main 
intention for the last centu­ries which turned the Chemistry into generator of the most unexpendab­le resources for 
industrial development. And it looks very attractive when people gained the highest plane of intelligence to admire 
the Beau­ty both natu­ral and man-made ob­jects. Finally both Beau­ty and Utility potentials derived from Chemistry 
visu­alization can be effectively elaborated within the integrated Philosophical Concept of Beau­tility. Theoretical 
stu­dy based on profound concepts from Science and Chemistry philosophy as well on few empiric researches carried 
out by author in the field of Chemistry Didac­tics.
Key words: beutility, chemistry, aesthetics, visu­alization, utility.

“...as ne­ere is Fancie to Be­au­tie, as the pricke to the Rose, 
as the stal­ke to the rynde, as the earth to the roote.”

John Lyly, in his Euphu­es and his England, 1588

In­tro­duction

What is Che­mistry? Re­ferred either to Craft, Art, Science or Philosophy? Why we ne­ed Che­mistry? 
On­ly be­cau­se we ne­ed pro­ducts re­sulted from Che­mistry activity? Or we could find from this activity 
something more: aesthe­tic and spiritu­al? What is be­au­ty? And whether che­mistry objects and their visu­
alized forms can be re­garded as be­au­tiful, aesthe­tic? In fact, we ne­ed not be able to give an answer to 
the­se qu­estions in order to vote. We could even imagine none of the voters being able to answer any of 
the qu­estions in ex­plicit terms. And yet, a few men might correctly re­gard tho­se implicit de­finitions of 
what ‘utility’, ‘be­au­ty’, and ‘che­mistry’ me­ans in context of philosophical conside­ration. The re­sult thus 
re­flects the un­derlying knowledge and the un­qu­estio­ned fe­e­lings of the majo­rity, as they have pre­vio­usly 
be­en trained to respond to such unu­su­al qu­estions. But when discussing the role and the place of Che­
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mistry within cul­tu­ral context it helps us, Che­mists and Che­mistry edu­cators, to facilitate newcomers 
accul­tu­rating the issue easily. 

Thus we are facing two approaches, two paradigms. Whether we ne­ed Che­mistry only be­cau­se of 
its use­fulness, or we can find in this activity the Ex­tra-me­aning, in­du­cing the new un­derstan­ding of be­au
ty and thus aesthe­tic and spiritu­al. 

Dominated by a pragmatic thoughtways, the author of the article have chosen as re­cently as a qu­ar­
ter of a cen­tu­ry ago Che­mistry as a ve­ry practical and applicative field of knowledge. After gradu­ation 
from the University and Ph.D program a young Che­mistry newcomer moved to a de­terminate variation 
from “Pu­re Science” to “Applied Didactics” and started his professional care­er as Uni Professor. And 
finally he perceived the importan­ce to find “be­au­tiful me­aning in be­au­tiful things” (shorte­ned rephrasing 
from O. Wilde). And still pursuing both scien­tific and acade­mic activity re­garding their practical utility 
the author started his way to re­ve­al the aesthe­tic potential of the objects he de­alt with, name­ly the Che­
mistry ob­jects. And it was easy enough to find the be­au­ty of re­al objects. Fine de­sign of che­mical glasswa
re, a spe­cific aesthe­tics of the che­mistry labo­rato­ry, which was functio­nal and enigmatic at the ve­ry same 
time, and finally (trust Organic chemist to say that!) substances with their smell, colours and tendency 
to be­have in way scientist can not pre­dict… The attraction of che­mistry in that context was perfectly 
ex­pressed by Ro­bert Wo­odward (No­bel Prize, 1965), uncrowned king of organic che­mistry de­sign, who 
was in part the challen­ge of performing synthe­ses that no one else could carry out (still ve­ry pragmatic 
context, but it was certainly the sensu­al aspects of the subject, too). “It is the sensuous ele­ments which 
play so large a role in my attraction to che­mistry. I love crystals, the be­au­ty of their form – and their for­
mation; liquids, dormant, distil­ling, sloshing; swirling, the fu­mes; the odors – good and bad; the rainbow 
of colors; the gle­aming vessels of ve­ry size, shape, and purpose. Much as I might think about che­mistry, 
it would not exist for me without the­se physical, visu­al, tan­gible, sen­suo­us things.” (Wo­odward, 1984, 
p. 137). The problem arose when stu­dents and professor giving them che­mistry knowledge encounte­red 
‘unre­al objects”, which repre­sented “visu­alized Che­mistry me­aning”. And the author tried to discern the 
attractive­ness of micro-objects in gre­at distance which can be overcome through visu­alisation techniqu­
es. You find the author ro­man­tic to ex­cess? Still no mo­re than it’s re­quired from the edu­cator. The main 
re­ason was to re­ve­al the be­au­ty which might help him to motivate stu­dent to te­ach che­mistry and thus 
make te­aching more effective. Just we can say about ve­ry pragmatic and utile re­ason. Still the author 
fol­lowed simply the Nobel Prize winner Robert Mul­liken who confessed that he “….loved mole­cu­les in 
ge­ne­ral, and so­me mo­le­cu­les in particu­lar” (Mulliken, 1968, p. 19). 

We re­vert to the point we started from: just be­au­tiful and use­ful and it’s re­ferred to Che­mistry. And 
Visu­alization is the way we facilitate the understanding of both entities within the subject.

Discussion

The beginnings: few attempts to understand the terms and find the common denominator of what I 
try to present as “aesthetic usefulness”. 

Utility is a qu­ality of being use­ful and can be re­garded as a me­asu­re of the happiness or satisfaction 
gained from a go­od or service. „The qu­ality or con­dition of being use­ful; use­fulness. “ (Dictio­nary of the 
English Langu­age, 2000) The term originates from Old French utelite, from Latin ūtilitās – use­ful­ness, 
from ūtī – to use.

Be­au­ty is „the qu­ality that gives ple­asu­re to the mind or senses and is associated with such proper­
ties as harmo­ny of form or co­lour, ex­cellen­ce of artistry, truthfulness, and originality (Dictio­nary of the 
English Langu­age, 2000). It originates from Middle English beau­te, from Old French biau­te, from Vul­
gar Latin bellităs, from Latin bel­lus, pretty; thoght from common Indo-Eu­rope­an roots.

Be­au­ty is a characte­ristic of a person, animal, place, object, or idea that provides a perceptu­al ex­
pe­rience of ple­asu­re, me­aning, or satisfaction. Be­au­ty is stu­died as part of aesthe­tics, sociology, social 
psychology, and cul­tu­re. As a cul­tu­ral cre­ation, be­au­ty has be­en extre­me­ly commercialized. An “ide­al 
be­au­ty” is an entity which is admired, or possesses fe­atu­res wide­ly attribu­ted to be­au­ty in a particu­lar cul­
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me idea of be­au­ty (even the Hell’s An­gels!!!). Although hu­mans can not agree on spe­cific examples, we 
do all share a ge­ne­ral formu­la for be­au­ty: It has a ve­ry ple­asing physical sensu­al ele­ment combined with 
mental enlightenment. “Aaaahs” and “Ah-has.” It is the combination. The­re is an intel­lectu­al component 
to a be­au­tiful person and an emotional component to a be­au­tiful mathe­matical proof. The expe­rience of 
be­au­ty is the re­sult of the convergence of body, mind, and soul. Form and function melt together. Art and 
science dance. Compared to survival, be­au­ty may not be a critical ne­cessity like air, but be­au­ty is certain­
ly not a lu­xu­ry either. Be­au­ty drives evolu­tion. In Sleeping Beau­ty, the evil qu­e­en had to ask her mirror 
what was be­au­tiful (obvio­usly she was not a de­signer). “Mirror, mirror on the wall, who’s the fairest of 
them all?” (Qu­ality is re­flected in the visu­al image). The way things lo­ok is important. Is it on­ly skin de
ep? You can judge a book by looking at the cover!”

Eco­no­mics grab all the he­adlines but be­au­ty is just as important, and even has se­rio­us finan­cial rami
fications. Be­au­ty do­es serve a function. Be­au­ty is mo­re than skin de­ep. Be­au­ty is po­werful. Utility is be
au­tiful and be­au­ty has utility. Let’s call it ‘Beau­tility’ for short. Thus be­au­tility is a de­finition for objects 
that is both be­au­tiful and use­ful, ge­ne­rally objects of spe­cial de­sign (in­dustrial, handmade, and finally in 
our case synthe­tic origin) which are me­ant to have utility while having a ple­asing aesthe­tic. Like water 
and he­alth care, Be­au­tility is an essential civic utility that su­stains our life form.

Scientific visualization is an interdisciplinary branch of science “primarily concerned with the visu­
alization of 3-D+ phe­no­me­na (architectu­ral, me­te­o­ro­lo­gical, me­dical, bio­lo­gical, etc.), whe­re the emp
hasis is on re­alistic rende­rings of volu­mes, surfaces, il­lu­mination sources, and so forth, perhaps with a 
dynamic (time) compo­nent” (Friendly, M. & De­nis, D. J., 2001). It con­sists of many subcate­go­ries and a 
plen­ty of applications in diffe­rent sphe­res inclu­ding tho­se in the field of che­mistry. 

Amplification: the investigation of model-visualization technique to represent Chemistry knowledge 
both useful and beau­tiful.

Based on the ex­pe­riment (the initial stage was almost comple­te­ly empirical) the che­mistry gained 
the new paradigm which rather formal by natu­re and fundamental in methodological me­aning. Still the 
tool for inter-conversion betwe­en the empiric and the­ore­tical moie­ties se­ems to be the core point of the 
con­side­ration. Earlier we po­stu­lated (Lakhvich & Shan­tar 2006, Lakhvich, 2007) the visu­alization is 
to be the core ele­ment for the modern Edu­cational model and Paradigm for Che­mistry. This cate­gory 
is some­times associated with the problem of model­ling, which is one of the most important in modern 
che­mistry. Two issu­es of International Journal for Philosophy of Che­mistry, de­voting to the problem, 
con­firm dramatically its re­le­van­ce. Still the discussion in many aspects manifested the initial stage of the 
re­cognition, models mostly being discussed in terms of mole­cu­lar re­cognition and compu­tational model­
ling. We consider the cate­gory of visu­alization is more compre­hensive and can be discussed in various as­
pects, some of them are all-pervading philosophy principle (Harnad, 1987; Ernest, 1990)), psychological 
tool for cognition and finally the model having for che­mistry its own complex structu­re (See figu­re 1). 

phyl­osophy 
  principl­e­ VISUALIZATION

cognitive­
    tool­

MODELme­thodol­ogical­
de­monstrative­

didactic
"virtu­al­"

mol­e­cu­l­ar re­pre­santation

Mol­. Kits

compu­te­r
mode­l­l­ing

Figure 1. 	 The structure of Visualization catego­ry.
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The model cate­gory is of priori inte­rest for Edu­cational Che­mistry, the psychological aspect being 
of our spe­cial in­te­rest for last de­cade (see re­fe­ren­ces be­low on our ex­pe­rimen­tal stu­dies) while the de­ve
lopment of more effective didactic sche­mes for te­aching both in high and higher school.

Mo­dels are used in all scien­tific disciplines. It’s worthy to no­te they are appropriate not on­ly for 
the­o­re­tical con­side­rations but use­ful in the frame­work of mo­re practically orien­ted fields of che­mistry. 
The typology of models has be­en de­ve­loped re­garding the hie­rarchy of the latter in de­pendence of their 
re­lative similarity (Trindle, 1984; To­masi, 1988).

MODEL

material

abstract iconic

analogic

symbolic

hierarchy of
 similarity

Figure 2.	 Hierarchy of mo­dels.

Still it has be­en found (To­masi, 1999) for the­o­re­tical in­vestigation in che­mistry the mo­dels can be 
classified in other way, the compo­nents of this subsystem are hie­rarchally de­pen­dant and the most com
pre­hen­sive de­finition re­fers to so called in­terpre­tative mo­del. The latter collects all the aspects of stu­dy 
which are used for interpre­tation of the application of the mathe­matical model to the mate­rial model, 
according to the limits and condition the physical model su­perimposes. The interpre­tative model is abso­
lu­te­ly appropriate for spe­cu­lation of diffe­rent che­mical concepts; the ade­qu­acy of such a model ought to 
be judged with the aid of so­me crite­ria (See figu­re 3). 

material model

theoretical investigations
         in chemistry

mathematic model

physical
   model

interpretative
     model

simpl­icity se­l­f­consiste­ncy

stabil­ity

ge­ne­ral­ity u­se­fu­l­ne­ss

crite­rion crite­rion crite­rion
crite­rion

Figure 2. 	 Hierarchal depen­den­ce of mo­dels.

The­re have be­en po­stu­lated (Lakhvich, 2005) a few additio­nal crite­ria to judge mo­dels in a didactic 
frame­work. Models for the acade­mic disciplines ne­ed to be ade­qu­ate, effective, contemporary, exciting, 
and finally appropriate for successive usage (taking in account the ne­ed for con­tinuity of edu­cation). The 
similarity betwe­en re­al objects and models can al­most be ne­glected in this context. To cre­ate an effective 
didactic mo­del, we ne­ed to accept the in­flu­en­ce of many fe­atu­res and con­ditions, which inclu­de both the 
natu­re of re­al objects and didactical (for the acade­mic disciplines) aspects.

Just postu­lating the model/visu­alisation is to be exciting we strengthen the idea about aesthe­tic po­
ten­tial of che­mistry knowledge. And playing with de­finitions we can find a symmetry which both en­tities 
form within the area of their inte­raction.

Chemistry is cornerstone of a scientific paradigm: it operates the body of exact sciences, explores 
the natu­re and concerning many hu­manitarian and social issu­es. Based on the ex­pe­riment (the initial 
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natu­re and fundamental in methodological me­aning. “Che­mistry, the art, craft, bu­siness, and now scien­
ce of substances and their transformations, is today paral­le­led at eve­ry step by hard-won microscopic 
knowledge of mo­le­cu­les and their re­actions” (Hoffmann, 2003). Che­mistry is also hu­man labour, and/or 
matter of their activity. For those it gives both fe­e­ling of inspiration and sense of achie­ve­ment as the 
fe­e­ling of spiritu­al gratification. Their pro­ducts (both men­tal and tan­gible) originate perception of other 
pe­ople and thus granting the form and essence of what Che­mistry indu­ced. 

Aesthe­tics is commonly known as the stu­dy of sensory or sensory-emotional valu­es, some­times cal­
led judgments of sentiment and taste. It may be de­fined narrowly as the the­o­ry of be­au­ty, or mo­re bro­adly 
as that to­gether with the philo­sophy and “critical re­flection on art, cul­tu­re and natu­re” (En­cyclo­pe­dia of 
Aesthe­tics, 2003, p. 24). Aesthe­tics stu­dies new ways of se­eing and of perceiving the world. Thus, Aesthe­
tics is cornerstone of a spiritual paradigm: it operates the body of fine arts and Philosophy, reflects the 
natu­re and concerning many hu­manitarian and social issu­es.

The italicized phrases and re­fe­ren­ces to Che­mistry and Aesthe­tics re­flect the symmetry and in­terpe
netration of both en­tities: scien­tific (empiric, objective and utilized) and sen­su­al (spiritu­al, subjective and 
ephe­me­ral), forming the symmetry of the World, and the latter looks ve­ry aesthe­tic. 

Onlooking: how the others see aesthetics and Chemistry aesthetics

The philo­sopher De­nis Dutton iden­tified se­ven universal signatu­res in hu­man aesthe­tics which have 
be­en summarized in (Pin­ker, 2002): 

•	 Expertise or virtuosity. Technical artistic skills are cul­tivated, re­cognized, and admired.
•	 Nonu­tilitarian ple­asu­re. Pe­ople enjoy art for art's sake, and don't de­mand that it ke­ep them warm 

or put food on the table.
•	 Style. Artistic objects and performances satisfy ru­les of composition that place them in a re­cogni­

zable style.
•	 Criticism. Pe­ople make a point of judging, appre­ciating, and interpre­ting works of art.
•	 Imitation. With a few important exceptions like mu­sic and abstract painting, works of art simu­la­

te expe­riences of the world.
•	 Spe­cial focus. Art is set aside from ordinary life and made a dramatic focus of expe­rience.
•	 Imagination. Artists and their au­diences entertain hypothe­tical worlds in the the­atre of the imagi­

nation.

It might be objected, howe­ver, that the­re are rather too many exceptions to Dutton's cate­gories. So­
me of them we­re found in the field of Che­mistry, and espe­cially when we re­gard its utilitarian po­ten­tial. 
Still providing utility of products cre­ated the Che­mistry re­ve­als its own aesthe­tic potential, de­rived both 
from utilitarian and nonu­tilitariam paradigms. The issue has be­en discussed in diffe­rent contexts. Thus 
J. Shummer used a wide varie­ty of aesthe­tic the­ories su­itable for an investigation of three basic types of 
che­mical pro­ducts – mate­rials, mo­le­cu­les, and mo­le­cu­lar mo­dels (Shummer, 2003). Another aspect of 
Shummer & Spector re­se­arch re­ve­aled the importance of visu­al ste­re­otypes of che­mistry as they occur 
in portraits of che­mists, de­pictions of che­mical plants, and images of che­mical glassware and apparatus 
(Shummer & Spector, 2007). They conclu­ded that che­mists, along with commercial artists, have unkno­
wingly cre­ated a visu­al image of che­mistry that fre­qu­ently conve­ys ne­gative historical associations, 
ranging from impostu­re to kitsch. Other ele­ments of this image, howe­ver, aesthe­ticize che­mistry in a 
positive manner by re­ferring to classical ide­als of be­au­ty and borrowing from re­ve­red motifs of modern 
art. R. Root-Bernstein re­flected his own ex­pe­rien­ce to show the importan­ce of sen­su­al, aesthe­tic, and 
even artistic conside­rations as motivation for ge­ne­ral inte­rest in che­mistry and the de­ve­lopment of spe­
cific re­se­arch pro­blems (Ro­ot-Bern­stein, 2003). Ph. Ball in nice historic overview cre­ated his own list 
of “ten be­au­tiful ex­pe­riments in che­mistry” (Ball, 2005). In fact he has be­en se­riously se­arching for the 
role of aesthe­tics in che­mistry be­fore, though not in the de­sign of expe­riments. Few authors explored 
unu­su­al issu­es concerning Interre­lation betwe­en Che­mistry and Aesthe­tics, such as aesthe­tic natu­re of 
the compu­tational­ly rende­red repre­sentation of HIV prote­ase, an analysis of the aesthe­tic function and 
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properties of mole­cu­les is undertaken, with particu­lar emphasis on the properties of tension, ele­gance, 
and su­blimity (Spector, 2003).The other point ex­plo­red the importan­ce of Che­mistry pre­sen­tation in fic
tion (Ball, 2006), fiction films and mu­seums (Morris, 2006). 

Our contribu­tion: what we have done to explore the aesthetic and utility potential of Chemistry visu­
alization in Edu­cation practice. “Useful results” derived from “beau­tiful meanings”.

Du­ring the last 5 years we ex­plo­red the pro­blem of Che­mistry mo­delling and visu­alization. Mo­dels 
for the acade­mic disciplines ne­ed to be ade­qu­ate, effective, con­tempo­rary, ex­citing, and finally approp
riate for successive use. We postu­lated a few additional crite­ria to judge models in a didactic frame­work 
(Lakhvich, 2005). Du­ring evalu­ation of the­se crite­ria we ex­plo­red their aesthe­tic po­ten­tial in con­text of 
pre­sentation and visu­alization of che­mistry objects, as well as enhancing stu­dents motivation to le­arn 
Che­mistry, which is aesthe­tic not only be­cau­se of mate­rial objects, but al­so in its “ephe­me­ral“ imaginary 
content. The similarity betwe­en re­al objects and models can al­most be ne­glected in this context. To cre­a­
te an effective didactic mo­del, we ne­eded to accept the in­flu­en­ce of many fe­atu­res and con­ditions, which 
inclu­de both the natu­re of re­al objects and didactical (for the acade­mic disciplines) aspects. Within the 
frame­work of our pre­vious stu­dies we explored the effective­ness of diffe­rent visu­alization and mode­ling 
techniqu­es inclu­ding the usage of Condensed Visu­alization Technology. 

The empirical stu­dy showed the effective­ness of the didactic system proposed both for University 
and Scho­ol stu­dents (Lakhvich, 2006; Lakhvich, Trau­nikava & Efimava 2007; Lakhvich & Trau­nikava, 
2009). Within the ex­pe­riments we judged the ade­qu­acy of Con­den­sed Visu­alization Techno­lo­gy appro
ach for structu­ring the course of Che­mistry. That appro­ach was in­dicated to be mo­re effective to­ol (com
pare to traditional approaches) for te­aching Che­mistry in didactic, methodological, cognitive aspects. 
The methodology elaborated was shown to be use­ful for analogu­es stu­dies. We suppose condensed sche­
me technological approach can be used for te­aching che­mistry both in high and University school. It’s 
ve­ry effective and provides good re­sults particu­larly use­ful for short-pe­riod le­arning. 

The spe­cial attention of our stu­dy was centred on the problem of the acceptability of CVT approach 
in ge­ne­ral (grade 8–10) and preu­niversity (grade 11–12) scho­ol. On the basis of empiric data obtained 
(Lakhvich, Trau­nikava & Efimava 2007) we con­sider 8-10 grade scho­ol stu­dents are psycho­lo­gically ca
pable to perceive such le­vel of formalization. The latter, to our mind, facilitates to the formation of so cal­
led Che­mistry type of mentality and force the possible re­activity of hit site of the mole­cu­le on stu­dents’ 
attention. The introduction of such approach repre­sents the ge­ne­ralized model of graphic visu­alization 
as methodological and didactic tool for structu­ring the modern course of Che­mistry.

Appe­aling re­sults from pilot ex­pe­riment justified the acceptability of visu­alization type pre­sen­tation 
of che­mistry in­formation for primary scho­ol (Lakhvich, Le­han­ko­va & Trau­nikava, 2008; Lakhvich &Le­
han­ko­va, 2009). Thus we obtained 6–7 year pu­pils is capable to re­solve correctly pro­blems in the field of 
Organic Che­mistry, inclu­ding tests on varie­ty addition and substitu­tion re­actions (e.g. addition of methyl 
lithium to methyl­cyclohe­xanone) in the case we pre­sented aesthe­tic and psychological­ly adopted techno­
logy. Grounded on the re­sults of the expe­riment we postu­lated the ne­ed of propae­deu­tic introduction of 
the che­mistry lan­gu­age se­man­tic su­bu­nits in m primary scho­ol as the re­flection of aesthe­tic po­ten­tial of 
mole­cu­lar repre­sentation. The main re­ason for such approach ought to be the re­alization of il­lustrative 
and imaginary thinking familiar to chil­dren of this age group. The other re­ason was to facilitate the le­ar­
ning of syste­matic course of Che­mistry on the basis of the se­mantic system pre­sented in propae­deu­tic 
introduction of mole­cu­lar repre­sentation. Su­re­ly the approach re­quired the ade­qu­ate visu­alization techni­
qu­es which inclu­ded both ex­cited samples (graphic and compu­ter) and psycho­lo­gically adaptive system 
of successive in­formation pre­sen­tation (CVT Techno­lo­gy). 

The last contribu­tion was made in the frame­work of the pilot project aimed to facilitate the process 
of te­aching he­aring impaired stu­dents (Lakhvich, Kostarava & Le­hankova). The investigation was car­
ried out within the pe­riod of 3 months and inclu­ded diffe­rent forms of visu­alization-based edu­cational 
techniqu­es. The latter inclu­ded various models, animations, che­mistry expe­riment, play-the­rapy and 
etc. 



PROBLEMS 
OF EDUCATION 

IN THE 21st CENTURY
Volume 19, 2010

52 Animations assisted diffe­rent topics of ge­ne­ral course and the emphasis was made to form a visu­
al-based acceptance of che­mistry information, re­garding the attractive­ness and age-re­lated accessibility 
of the mo­dels pro­po­sed. Thus the con­cept of valen­cy was visu­alized in form of 4-han­ded (for Carbon), 
3-han­ded (for Nitro­gen), 2-han­ded (for Oxygen) and finally 1-han­ded (for Hydro­gen and Halo­gens) man
nikins. They we­re al­lowed to form che­mical bonds and structu­re taking in account their valency/handy-
capacity. Discussing topics from organic che­mistry the isome­rism of organic compounds was visu­alized 
in the same manner, in addition various animals we­re proposed as the imaginary models of che­mical 
ele­ments. The initial introduction of visu­alized social and/or domestic patterns fol­lowed by the interchan­
ge of the latter for ge­o­metrical figu­res grou­ped in pro­per man­ner and finally to structu­ral formu­lae. The 
spe­cial attention was made to use of condensed visu­alization technology elaborated earlier and accessed 
for re­gu­lar pre-university and university stu­dents. 

The approach had be­en pursu­ed in the frame­work of game-le­arning the­rapy. The latter inclu­ded stu­
dents cast, which played ele­ments forming che­mical bonds. The game enhanced the usage of additional 
sen­sors accessible for de­af stu­dents (visu­al, tactile and kinaesthe­tic). The po­sitive mo­tivation facilitated 
stu­dy process.

Pre­liminary investigations showed gre­at motivation of HI stu­dents to carry out expe­riments in scho­
ol laboratory. The latter obviously corre­lates with the fact that impairing he­aring has little effect on the 
ability to work in the laboratory. More­over circumstances are favou­rable for such stu­dents to re­alise their 
potential in science. We used the potential of the che­mical expe­riments both in individu­al and col­lective 
forms. The latter was supple­mented with graphic pre­sentations, 3D-animations, mole­cu­lar model­ling 
and play the­rapy activity. We consider the sche­matic type of pre­sentation when being aesthe­tic and ade­
qu­ate should facilitate the te­aching process re­garding the psychological aspects of “commix”-type of 
mentality familiar to re­cent ge­ne­ration “commix”. 

Finally we pre­pared the didactic mate­rials (Lakhvich & Trau­nikava, 2009) based on the techno­lo­gy 
and our understanding of what is to be aesthe­tic to facilitate te­aching process. 

Few Ideas in Conclusion

Che­mistry and Aesthe­tics can be re­garded as cornersto­nes of two in­terfe­ring paradigms: scien­tific 
and spiritu­al, taking the racemic whole when two enantiomorphic objects ajusting together. Aesthe­tic 
analysis of Che­mistry me­aning inclu­des the cul­tu­ral image of che­mistry as well as che­mistry’s contri­
bu­tion to the image of the world and che­mists be­haviour to arrange-explore-produ­ce their laboratories, 
in­stru­ments, mate­rials, texts, re­se­arch objects and, finally re­sults, in accordan­ce with aesthe­tic crite­ria. 
Visu­alization and model­ling of che­mical information, which are of major priority for che­mists, who mo­
re than any other scientists commu­nicate with each other through images and symbolic units, comprise 
a spe­cial issue for conside­ration. 

Empiric re­sults from our pre­vio­us stu­dy con­firmed the idea ade­qu­ate and aesthe­tically de­signed 
visu­alization promote motivation to Che­mistry te­aching and facilitates the understanding/encoding of 
“encrypted Che­mistry me­aning”. To be aesthe­tic me­ans the ne­ed to be accepted as attractive, and thus 
Che­mistry ought to change its paradigm to promote a new attitu­de to Che­mistry knowledge. Use­ful­ness 
me­ans be­au­tiful as be­au­ty can be re­garded the main spiritu­al motif for the de­ve­lopment of the technolo­
gy. And otherwise aesthe­tical­ly de­signed products, inclu­ding Che­mistry objects and Che­mists’ activity 
se­ems to be use­ful and pragmatical­ly aimed to satisfy the expectation of modern pe­ople “cul­tu­ral and 
hu­manitarian-ten­den­cy” appe­tites of our time. And the best way to find the way from che­mistry objects 
to sensu­al perception of a man is to visu­alize aesthe­tical­ly encrypted Che­mistry information. 
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