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ABSTRACT

This article presents high intellectual and creative educational multimedia technologies
(HICEMTs)—a new generation of educational multimedia technologies, that will constitute
one of the innovative breakthroughs in science and technology of the 21st century. HICEMTs
emerge at the interdisciplinary crossroad of many branches of psychological science, con-
temporary education, and multimedia technology. The general and specific nature of
HICEMTs is considered. The importance of HICEMTs is discussed from a technological, eco-
nomical, societal, educational, and psychological perspective.
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We have to find a new view of the world . . .  If
you can find any other view of the world which
agrees over the entire range where things have
already been observed, but disagrees somewhere
else, you have made a great discovery. It is very
nearly impossible, but not quite . . . 

——Richard Feynman, Nobel Laureate

INTRODUCTION

AND SUCH A GREAT DISCOVERY is in the heart
of any innovative breakthrough of the 21st

century that, in turn, is also very nearly im-
possible, but not quite, if it appears at the in-
terdisciplinary boundaries of contemporary
science and technology (including information
and communication technologies in general
and multimedia in particular). Today new
ideas—having a potential to revolutionize the
area of multimedia—may only be brought from
quite distant fields as, for example, psychology.

These ideas, in turn, emerge at the intersection
of many branches of psychology including gen-
eral, cognitive, developmental, educational,
personality, media, and applied psychology,
and education.

Taken together, the existing level of devel-
opment in interactive technology and psy-
chological science form a basis for the appear-
ance of a completely new generation of
educational multimedia: high intellectual and
creative educational multimedia technologies
(HICEMTs). The term “high intellectual and
creative educational multimedia technologies”
was first introduced by Shavinina in 1997.1

These technologies are psychoeducational mul-
timedia technologies whose general content is
elaborated in accordance with fundamental
psychological mechanisms, processes, states,
and phenomena, and whose special content is
developed, structured, presented, and deliv-
ered according to the underlying principles of
an individual’s intellectual functioning and
creative performance. In order to make the ti-
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tle of HICEMTs more comprehensible, it is nec-
essary to emphasize that the word “high” im-
plies a significant saturation of the special con-
tent of these technologies by the educational
materials directed to the actualization and de-
velopment of human intellectual and creative
abilities. Before proceeding with a characteri-
zation of HICEMTs, it seems appropriate to dis-
cuss the issue of their importance or, in other
words, why human beings need them.

WHY DO WE NEED HICEMTS?

The importance of HICEMTs can be argued
from various multidimensional perspectives,
but five of them—technological, economical,
societal, educational, and psychological—be-
ing closely related, are especially critical per-
spectives.

The technological perspective refers to the re-
alities of the information era and its challenges
for human beings. For example, one of the
modern realities of the information age is an
exceptionally fast development of information
and communication technologies; the chal-
lenges to people range from a tremendous
change of an individual’s life and a predeter-
mination of its qualitatively new level in pub-
lic, professional, and home environments to a
strong need to understand and to use the ex-
traordinary quantity of developed software
and numerous computer applications. Nearly
every day, promising inventions and discover-
ies in the area of information and communica-
tion technologies stimulate companies’ man-
agement to rapidly introduce them in practice.
For instance, all Bill Gates’ 12 rules for suc-
ceeding in an information age2 are connected
with new technologies. However, corporations’
management forget that they deal first of all
with people, who use today’s information and
communication technologies. But the human
mind does not improve as rapidly as new tech-
nologies! Whereas their extraordinary devel-
opment during the last 10 years fascinates the
imagination, by comparison, an individual’s
mind did not change at all! Hence, contempo-
rary realities of the information society demon-
strate an exceptional need in the elaboration of
special technologies, whose primary goal

would be the development of human mental
resources. Consequently, the appearance of
HICEMTs is more than appropriate.

The importance of HICEMTs strongly man-
ifests itself from an economical viewpoint. For
example, today it is quite obvious that eco-
nomical, industrial, and technological compe-
tition is more and more harsh, and corporations
(for their survival and success) must bring new
products and services to the international mar-
ket with amazing speed. But the speed of hu-
man thought is not the same as the speed of the
global market! Consequently, there is an actual
need to develop special technologies for the
mind, and especially HICEMTs, in order to ac-
celerate the speed of human intelligence to gen-
erate novel solutions in accordance with the de-
mands of the international market. Certainly,
corporations should have highly able employ-
ees, whose innovative ideas that result in ex-
ceptionally new products are a guarantee of
corporations’ flourishing. The development of
innovative minds is one of the purposes of
HICEMTs.

The importance of HICEMTs also expresses
itself from a societal perspective. Thus, con-
temporary society has a lot of unsolved prob-
lems, including political, economical, moral,
social, demographical, medical, environmen-
tal, and so on. Consequently, modern society is
distinguished by the strong need for intellec-
tual and creative minds for its advanced de-
velopment in the 21st century. These minds are
needed to productively solve numerous prob-
lems and make appropriate decisions.

On the other hand, today’s information soci-
ety produces many challenges to citizens, who
must be highly able individuals in order to
bring innovative solutions to these challenges
and, therefore, contribute to the further societal
progress. In brief, intellectually creative citi-
zens are the guarantee of political stability, in-
dustrial innovations, economical growth, cul-
tural flourishing, scientific enrichment,
psychological health, and general prosperity of
any society in the new millennia.

The importance of HICEMTs is also quite ev-
ident from an educational perspective. As ar-
gued elsewhere,1 the real goal of education
should be seen not in a knowledge transfer, but
in the development of an individual’s intellec-
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tual and creative resources. Consequently, to-
day’s children and adults must have in their
disposition a variety of productive educational
and training technologies in order to reach this
goal. The main aim of HICEMTs consists just
in the development of human mental abilities ,
which allow people to successfully apply their
existing knowledge in practice and to create
new knowledge.

On the other hand, education is in its essence
a psychological process that is based on the un-
derlying psychological mechanisms. The na-
ture of HICEMTs coincides with the goal and
essence of education and with the basic
processes and mechanisms of the functioning
of users’ minds. Only in this case of a maximal
matching between HICEMTs and the goal of
education, from one hand, and between these
innovative technologies and fundamental
mechanisms of the functioning of human in-
telligence and creativity, on the other hand, can
we assert about successful learning and train-
ing. Therefore, if any society wishes to improve
the quality of education, than this society
should direct primary attention to the actual-
ization and development of people’s intellec-
tual and creative abilities via HICEMTs.

Finally, among many possible psychological
arguments in favor of HICEMTs, it is necessary
to mention at least two. First, the human mind
is a unique phenomenon in nature, and its de-
velopment should be realized by individual
means, which are appropriate for the increase
of mental resources of a given person. Al-
though educational multimedia provides a
good opportunity for education when, where,
and how the users want it, only with the ap-
pearance of HICEMTs do people receive an ex-
cellent possibility for proceeding in learning
and training according to personal abilities ,
wishes, speed, and time. HICEMTs bring an ex-
ceptional opportunity for individualized, per-
sonalized, differentiated, and flexible learning
and training because the underlying idea of
these novel technologies is the following: Many
people can find the individual means (i.e., the
individual approach) for actualizing their own
mental potential and the subsequent develop-
ment of their own intellectual and creative abil-
ities in HICEMTs.

Second, the results of psychological expertise

of existing educational multimedia products3

demonstrate that at the moment there is no ed-
ucational multimedia technology that could
satisfy all the above-discussed features of these
five perspectives as they manifest themselves
in their contemporary requirements to the hu-
man mind in general and to its intellectual and
creative resources in particular.

THE FIRST GENERATION OF
EDUCATIONAL MULTIMEDIA

TECHNOLOGIES

In the light of this article it seems expedient
to briefly look at the current realities of the
modern international market of educational
multimedia. Active involvement in the psy-
chological expertise of the existing educational
multimedia products and services prevailing
on the educational multimedia market around
the globe has allowed the author to conclude
that current educational multimedia applica-
tions constitute the first generation of educa-
tional multimedia, which, undoubtedly, will be
substituted by the second generation of educa-
tional multimedia, HICEMTs.3,4 The first gen-
eration includes five types of educational mul-
timedia: (a) learning manuals used in the
framework of traditional school/college cur-
ricula and higher education (i.e., physics, math-
ematics, biology, languages; for example,
“Mathematics for schools: 2nd year”); (b) mul-
timedia products on general cognition con-
cerning various knowledge domains (for ex-
ample, “Universe,” “World of animals”); (c)
reference sources (i.e., various encyclopedias,
dictionaries, atlases (for example, “The atlas of
the world.” “The encyclopedia of the human
body”); (d) edutainment (i.e., different games
with educational aspects, multimedia versions
of the famous tales, interesting stories; e.g., “Al-
ice in Wonderland”, “Cinderella”); (e) cultural
cognition (i.e., on-line and/or off-line multi-
media applications on arts and culture; e.g.,
“The best museums of the world,” “100 years
of the poetry,” “Leonardo da Vinci”).

By analyzing today’s educational multime-
dia applications from the point of view of their
content, it was found5 that they in fact are “do-
main-specific” products and services, which
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now dominate on the global market. Domain-
specific educational multimedia is directed to
knowledge acquisition and skills development
in one special—and very often narrow—do-
main (e.g., language, mathematics, chemistry,
physics, literature, biology, history, and so on).
As argued elsewhere (4), these domain-specific
products and services are in fact computer ver-
sions of printed textbooks and learning manu-
als (i.e., they were simply “placed” on CDs
or/and Internet). Undoubtedly, the modern
multimedia technology changes the mode of
presentation of usual textbooks. But the nature
of their content is not transformed! This is the
main limitation of the contemporary educa-
tional multimedia technologies and the biggest
problem for their subsequent evolution. In its
present form, domain-specific educational
multimedia does not have real chances for fur-
ther development.

Considering today’s education multimedia
applications from the point of view of multi-
media technology (i.e., specific features of mul-
timedia itself), it was found that the contem-
porary educational multimedia products and
services simply use multimedia effects without
any attempts to present and perhaps modify
these effects in accordance with user’s psycho-
logical organization. p 3–5 It seems that compa-
nies elaborate educational multimedia applica-
tions simply because they have multimedia
technology to do so. This direction is not
promising in the development of educational
multimedia technologies. For example, the
Corel Corporation developed a good technol-
ogy for the creation of educational multimedia
products, but how do Corel and other compa-
nies use this technology?

The future belongs to HICEMTs, which will
be characterized by new principles of the con-
struction of their content. The content of edu-
cational multimedia products and services is
especially crucial for the advancement of the
field because the most innovative develop-
ments can be done just here. In this light it is

not surprising at all that chairs of multimedia
corporations connect their economical success
with significant improvements in the content
of educational multimedia applications. For in-
stance, the president of Quebecor Multimedia,
Ms. Lefebvre, has asserted that “We must stop
putting the emphasis on electronic might and
more on content.”6

GENERAL CHARACTERIZATION 
OF HICEMTS

The essence of HICEMTs can be described
via a set of the general and specific character-
istics. The general characteristics of HICEMTs
include the following: (a) general psychologi-
cal basis; (b) direction toward fundamental
cognitive mechanisms; (c) new addresses of ed-
ucational influences; (d) better adaptation to in-
dividual’s psychological organization; and (e)
“psychoedutainment” as a general framework
for the development of HICEMTs. In fact, these
five characteristics represent by themselves
clusters of characteristics. Each of them in-
cludes many different aspects, and they are
strongly interrelated between themselves.

“General psychological basis” means that
HICEMTs are based on psychological
processes, states, and phenomena, and espe-
cially on the mechanisms of human intellectual
and creative functioning. General psychologi-
cal processes and phenomena include percep-
tion, attention, short-term and long-term mem-
ory, visual thinking, knowledge base, mental
space, concept formation process, analytical
reasoning, metacognitive abilities, cognitive
styles, critical thinking, motivation, and many
other psychological mechanisms. One of the
strong arguments to considering psychological
foundations at the heart of any educational
multimedia technology is an obvious fact that
educational process is a psychological process.
Any learning, teaching, and training are based
on the fundamental psychological mecha-
nisms. Examples of concrete psychological
processes and phenomena and their appropri-
ateness for the development of educational
multimedia technologies were considered else-
where.3–4

HICEMTs are directed to the activation of the
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fundamental cognitive mechanisms, which
play an important role in human intellectual
and creative functioning. These mechanisms
form a necessary foundation for the further
successful development of an individual’s cre-
ative and intellectual abilities ,7 because the en-
hancement of people’s mental potential must
be based on already actualized cognitive re-
sources. Conceptual structures,8,9 knowledge
base,10,11 mental space,5,12 metacognitive
processes,13–15 specific intellectual inten-
tions,16,17 objectivization of cognition,12,18 and
other phenomena are some of those cognitive
processes that are considered extremely im-
portant in modern theories of human intelli-
gence and creativity. These should be embed-
ded in HICEMTs. An exceptional saturation of
HICEMTs by the fundamental processes and
phenomena of the human cognitive system al-
lows HICEMTs to be “know-how” learning
and training multimedia technologies because
they provide an underlying educational basis
for the subsequent development of an individ-
ual’s mind.

HICEMTs bring new addresses of educa-
tional influences. The conventional wisdom of
developers of the current educational multi-
media technologies is to address the content of
their products to the abstract “user” as a whole.
For example, by analyzing the existing educa-
tional multimedia products, we can always ask
ourselves: “To what exactly—in the structure
of user’s intelligence or personality—is the
given educational multimedia technology di-
rected?” However, from the psychological
point of view, it is difficult to find the answer
to this question. It is an unproductive approach
to direct educational multimedia technologies
to user(s) in general because people are com-
plex psychological systems that including
many hierarchical components and structural
relationships. Consequently, to address educa-
tional influences to these complex systems as a
whole means to decrease the quality of the ed-
ucational process. Because of this, the precise
addresses of contemporary educational multi-
media technologies are lost; although the
choice of the right addresses of educational in-
fluences implies the productive learning and
training.

The basic mental processes and phenomena

in HICEMTs, which underlie an individual’s
intellectual and creative functioning, are
viewed as the exact addresses of educational
influences. The appearance of HICEMTs means
the transition from the traditional addresses or
audience of the current educational multime-
dia technologies (i.e., from the “user as a
whole”) to the underlying mechanisms of an
individual’s intelligence and creativity. In this
light, the main goal of education is also chang-
ing from a simple knowledge transfer to the
development of human mental abilities .

The above-considered characteristics of
HICEMTs allow these technologies to be better
adapted to the individual’s psychological or-
ganization in comparison with the current ed-
ucational multimedia technologies. It implies
that HICEMTs take into account numerous
psychological features of users (i.e., child
and/or adult), such as behavioral, develop-
mental, emotional, motivational, personality,
and social features. A new generation of edu-
cational multimedia technologies is directly
built on the psychological specificity of users:
For example, HICEMTs generate the necessary
conditions for the emergence and maintenance
on the appropriate level of an individual’s mo-
tivation to learn, his or her cognitive behavior,
emotional involvement, personal satisfaction
with the gradual progress through the educa-
tional content, and many other even more ex-
citing qualities. Contemporary achievements of
information and communication technologies
allow today’s developers of educational multi-
media to reach such a goal. The major idea is
that HICEMTs should fit to the internal psy-
chological structures of an individual’s intel-
lectual, creative, behavioral, cognitive, devel-
opmental, emotional, motivational, and other
systems.

As it was argued and predicted elsewhere,
the emergence of “psychoedutainment”—a
new reality on the international education mul-
timedia market—is an inevitable event.4 This
innovative interdisciplinary multimedia field,
which appears at the intersection of the avail-
able multimedia domains (i.e., education, en-
tertainment, and/or edutainment) and a new
area (i.e., psychology) is the only one scientifi-
cally possible framework for the elaboration of
HICEMTs. Taking into account that (a) educa-
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tion is in its essence a psychological process, (b)
entertainment has its own psychological mech-
anisms of game, and (c) play is a preferable and
leading form of children’s activity,19,20 one can
conclude that a new generation of educational
multimedia technologies cannot be developed
otherwise than by the synthesized regrouping
of contemporary fields of multimedia. The na-
ture of HICEMTs cannot be associated with one
particular multimedia domain, they may be
created only in the space of “psychoedutain-
ment.”

Consequently, the five features described
above provide the general characterization 
of HICEMTs. The other substantial features 
of HICEMTs concern special characteriza-
tion.

SPECIFIC CHARACTERIZATION 
OF HICEMTS

HICEMTs have special characteristics: (a)
“intellectual” content, (b) “creative” content,
and (c) “intellectually creative edutainment.”
Because the first two characteristics deal with
the specific content of HICEMTs, they therefore
explain “what” should be in these technologies.
Intellectually creative edutainment, on the
other hand, represents by itself a big part of
critical features that concern the mode of the
presentation of this content. In other words, in-
tellectually creative edutainment describes
“how” specific content might be embedded in
HICEMTs.

Although “intellectual” and “creative” con-
tents cover many different, multidimensional,
and interrelated aspects, it is not possible to
present all of them here because these contents
vary significantly and depend on developers.
At the contemporary level of the development
of psychological science there are many theo-
ries of human intelligence and creativity.21–39

These theories predetermine developers’ con-
ceptions of creative and intellectual contents.
Just a variety of the psychological approaches
in the field of individual intelligence and cre-
ativity will strongly influence differences in the
special content of HICEMTs via concrete de-
velopers’ conceptions. And such a variety pre-

determines what is intellectual and creative in
these innovative technologies.

One of the promising ways to elaborate the
special content of HICEMTs can be considered
here that presents the writer’s understanding
of human intelligence and creativity. Using the
recent psychological findings in the field, and
particularly Kholodnaya’s12 investigations on
individual intelligence and the author’s own
research, it is expedient to construct the intel-
lectual and creative content of HICEMTs ac-
cording to four levels in the structure of human
intelligence: basis of intelligence and three lev-
els of the manifestations of intelligence (i.e.,
cognitive, metacognitive, and extracognitive
levels). The basis of intelligence is formed by
one’s conceptual cognitive structures (i.e., con-
ceptual thinking), knowledge base, and mental
space. The first, cognitive level of the manifes-
tations of intelligence is presented by intellec-
tual productivity, individual specificity of the
intellectual activity (i.e., cognitive styles), and
creative qualities (i.e., fluency, originality, and
flexibility of thinking, the ability to generate
new ideas and metaphors). The second,
metacognitive level of the “body” of intelli-
gence consists of metacognitive specificity (i.e.,
metacognitive abilities, self-knowledge, and
regulatory processes). The third, extracognitive
level of the manifestations of intelligence is
composed of specific intellectual intentions
(i.e., intellectual criteria), which include spe-
cific beliefs, the feeling of direction, and spe-
cific preferences.16,17 Consequently, HICEMTs
should be built in accordance with the elements
of these four levels. It is necessary to empha-
size that, in this account of the specific content
of HICEMTs, the main creative qualities are
embedded in the structure of intellectual abili-
ties.7

Joining entertainment and education has re-
sulted in the emergence of “edutainment,” a
rapidly developing multimedia field. As it 
was mentioned above, adding psychology to
edutainment implies the appearance of “psy-
choedutainment,” a new promising multime-
dia area. Similarly, the combination of intelli-
gence and creativity with edutainment leads to
“intellectually-creative edutainment,” where
HICEMTs can be developed. A new genera-
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tion of educational multimedia technologies
will significantly transform “edutainment.”
Therefore, modern multimedia technology, 
educational games, and entertainment in gen-
eral built on the underlying psychological
processes and basic principles of human intel-
lectual functioning and creative performance
form “intellectually-creative edutainment.”
This provides a real opportunity to elaborate
the innovative learning and training multime-
dia technologies: HICEMTs.

HOW MANY HICEMTS?

Unlimited diversity of HICEMTs can be de-
veloped for at least two scientific reasons. First,
as it was mentioned above, the variety of psy-
chological approaches in the areas of human in-
telligence and creativity, which provide a foun-
dation for developers’ conceptions of creativity
and intelligence, excludes in principle a limited
number of HICEMTs. Second, the complex
multidimensional nature of intellectual and
creative abilities (toward the actualization and
development of which HICEMTs are directed)
excludes only a single educational multimedia
technology would be more productive than
other technologies because the development of
mental abilities can be achieved through vari-
ous psychoeducational methods. Finally, tech-
nological and economical reasons also exclude
a limited quantity of HICEMTs.

CONCLUSION

Therefore, by rethinking the role of educa-
tion in the information era, using contempo-
rary multimedia technology, findings of psy-
chological science in general, and knowledge
on human intelligence and creativity in par-
ticular, and by elaborating “intellectually-
creative entertainment”, an entirely new gen-
eration of educational multimedia technolo-
gies—HICEMTs—can be developed that will
dominate the global educational multimedia
market in the 21st century. It is very nearly
impossible, but, as R. Flynmar asserted, not
quite yet.
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