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The ar­tic­le pre­sents the re­sults of a re­search on per­cep­tion du­ring the lear­ning pro­cess of adults in a vir­tual en­vi­ron­ment. The 
aim of the re­search was to de­ter­mi­ne why the pro­cess of e-lear­ning in­tro­duc­tion in Slo­ve­nia has been slo­wed down. Per­cep
tion and its ef­fects upon lear­ning are im­por­tant on the cons­ci­ous as well as on the un­cons­ci­ous le­vel but they have not been 
gi­ven as much at­ten­tion as in the clas­si­cal lear­ning en­vi­ron­ment. Di­stur­bed per­cep­tion which re­sults from the lack of ex­per­ti­se 
in pre­pa­ra­tion of the e-en­vi­ron­ment is a se­ri­ous ob­stac­le for lear­ning. The ob­jec­ti­ve of the re­search was to find so­lu­tions for 
the ac­tual teac­hing prac­ti­ce but at the same time the re­search emp­ha­si­zes that conc­lu­sions can­not al­ways be made on the 
ba­sis of for­mer facts about stu­dents. We have to bear in mind that the im­pact of tech­no­logy chan­ges the stu­dents as well. Lack 
of pro­fes­sio­nal ar­gu­ments and of good prac­ti­ce leads to pe­da­go­gi­cal con­ser­va­tism which can cau­se the school’s pro­gress, 
also in the area of adult edu­ca­tion, to be di­rec­ted in the op­po­si­te di­rec­tion from the one re­qui­red by bu­si­ness pro­ces­ses in the 
or­ga­ni­za­tions in which the adult stu­dents come from or in which the stu­dents are em­plo­yed af­ter they fi­nish their edu­ca­tion.    
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The Im­por­tan­ce of Per­cep­tion ­
and Cons­ci­ou­sness for E-Lear­ning

1	 In­tro­duc­tion

1.1	 The­ses on cau­ses of de­ce­le­ra­tion ­
of e-lear­ning de­ve­lop­ment in Slo­ve­nia

Within the material1 learning environment we pay a lot of 
attention to student’s perception, meaning sensual perception 
and comprehension of the world, and therefore these aspects 
are well researched. Colors, interior design, sounds and order 
all matter to the learning process. We pay attention to how 
our senses are a medium for motivational and emotional fac
tors and how we influence our cognitive processes. Intensive 
research into the brain brings new information that deepens 
our knowledge on learning. Teachers think of the material 
environment as of greatest significance regarding successful 
learning.

The Virtual environment gets far less attention. Since we 
think of classical learning and e-learning as complementary 
processes, the virtual learning environment plays a comple
mentary role to the material learning environment. A roguish 

comment, that in a classical classroom a blackboard on the 
ceiling or pictures on the floor, puppies that poop around, put
ting down rakes or hanging out laundry would be hardly desi
red and no one demands that the students climb up a ladder 
and get the material they should later on read with a magnifier, 
usually astonishes the listener. But these sorts of »arrange
ments« are not unusual in a virtual learning environment. A 
possible reason for this is the poor involvement of humanistic 
professionals such as experts in education, adult education 
and psychologists and so cybernetic and technical criteria pre
vails – somewhat as if classic classrooms were a matter of the 
building and furniture industry exclusively. A lack of cognitive 
experts’ contribution is also present. They could optimize the 
conditions for learning and thinking, though at the moment 
they have to few possibilities to transfer the fruits of extensive 
research into practice. Perhaps this is one of the reasons for the 
decrease of starting expectations of e-learning, while business 
environments are in the process of informatization and need 
people capable of e-learning2. 

During evaluation of e-materials and the e-environment 
we gather learners’ reflections and participants call our atten

DOI:  10.2478/v10051-010-0003-4

1 To point out the contrast and because of separate discussion, we will reffer to the classical environment as ma­te­rial and the electronically created 
environment as vir­tual. A partial synonym for material is real. We use this term in the article when we are discussing the fruits of natural pro
cesses and when we are talking about the world itself, not its imitation. In the material world we can perceive in two different ways: physi­cally, 
meaning by touch of the body or from a di­stan­ce, by medium, e.g. joy-stick or keyboard. The material environment and learning will also be 
refferred to as clas­si­cal.
2 Lear­ning is a lifelong conscious or unconscious, organized or random process of attaining knowledge and development of the per­so­na­lity. Orga
nized and intentional learning are called  edu­ca­tion. If they are supported by IT, they are called e-lear­ning  and e-edu­ca­tion.
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tion mostly to obstacles and disturbances in sensual percep
tion and psychologically conditioned processing meaning 
perception of the objects and impressions that are important 
for learning. First place among disturbances goes to obstac
les on the way to information (Rebolj and Globočnik 2007): 
stiff navigation, not easily assimilated content, chaotic screen, 
unwanted sounds, ergonomic obstacles and wrong solutions, 
and also lack of stimuli (protracted content, boredom, too long 
menus, getting lost on the learning path, »depressive« colors) 
and unsuitable stimuli (jokes and sounds that do not belong to 
the content, too much text, too few pictures, »disorganized« 
material). Indirectly we can sense the braking functioning of 
the unconsciousness, for instance decrease in motivation with 
no apparent cause.

To appropriately compare results we would also need 
to answer the question of how much an individual student 
has changed under the influence of information technology. 
We should not make any more conclusions on the basis of 
knowledge about the noninformatized3 student. Information 
technology does some tasks for the new-day student and this 
student accepts it as a biological characteristic – it can perceive 
instead of the student, process these perceptions and shows the 
first signs of artificial consciousness. We can ask ourselves in 
what measure are we dealing with a »new man« and a »new 
student«?

Teachers, during debates and surveys on various technolo
gically supported forms of education, also bring our attention 
to the misleading and/or imperfect perceptions that lead to 
failure and this fills them with doubt. They understand their 
pupils less and less. Are the pupils in renovation? Are the 
pupils outrunning the teachers? Perhaps we just cannot under
stand and explain them by existing pedagogical concepts. For 
these reasons we place perception, from stimuli entrance to 
its processing and connecting it to the consciousness, at the 
center of the following research. The other pole of interest is 
the student, perhaps changed under the influence of IT (»new 
student«). Though we did not research this second pole, it calls 
for caution in judging by »old student’s« standards.

1.2	 Per­cep­tion of lear­ning en­vi­ron­ments ­
and lear­ning

Perception as defined in this article is an entrance activity in 
learning that continues after the reception of stimuli as proces
sing of information in the central nervous system and then sto
ring in the memory. Educators know how to arrange the classic 
learning environment in a way to support learning and can give 
good advice to self-learning students on how to arrange their 
learning environments. Care is taken of the right stimuli and 
appropriate intensity and synchronicity for a certain student. If 

perception is not regulated, stimuli can get in each other’s way 
and exhaust or even irritate the student. Perception includes 
the whole body moving around in space. Can we replace this 
physical experience of the body in the virtual environment? 
Merleau-Ponty (2000), who later wrote Phenomenology of 
Perception, in his early works as a fan of the Cartesian cogito 
claims that a thought about the world cannot replace the expe
rience of the world. Critics opposed him, saying that it is not 
the being of the body that receives and sends out signals, but 
the participation of this body in space. Merleau-Ponty (2000) 
himself later on denied the cause and consequence relationship 
in perception. He sees the body in movement and considers it 
to be thinking and understanding. In this manner perception 
does not need the material environment.

The first virtual experiments brought out doubts. Can any 
experiment replace the experience the student would otherwise 
gain physically? Klahr et al. (2007) researched gaining expe
rience in three situations: distance experimenting4 (student 
executes the material experiment from a distance, for example 
with the help of an artificial hand), virtual simulations5 (stu
dent sets the parameters, starts the film in a material environ
ment and then watches it) and virtual experimenting (student 
experiments in a virtual environment with virtual means and 
a physical medium, e.g. keyboard. Parameters can be changed 
during the process). 

Knott (2007) claims that we can gain experience in a 
virtual environment foremost if we have gained our primal 
experience, which is the basis for the following ones, in the 
material environment by the so-called hands-on learning. 
Some other researches confirm that virtual experiments and 
simulations can be used for widening or gaining experience 
which one would otherwise experience by coincidence (flying 
in an airplane) or are normally dangerous (radioactive radia
tion) or cruel (death incidence). Today’s comprehension of vir
tually gained experience (e.g. on-line) sees them as a quality 
complement to material world experience. Since we can plan 
them and exclude anything inconvenient or nonessential and 
we can repeat them, they valuably contribute to the knowledge 
and shared experience of man. With the help of older techno
logy some professions (pilots, captains, and skiers) have used 
such acquirement of experience for a long time.

The material environment does not enable ideal percep
tion, especially if we consider the need for participation of the 
body. The latter is obstructed in a classic classroom. School 
regulations, presence of others, free use of surface, learning 
materials and physical obstacles are obstructing the student’s 
perception more than the virtual environment does. Merleau-
Ponty (2000) claims that the most important source of per
ception is the sense of touch and the second is eyesight, but 
most important for perception is movement of the body during 
perceiving. Can we touch without material touching? Heidi 

3 The term in­for­ma­tized is used to determine a person who has internalized the concept of automatic information managment and is skilled in 
working and learning on-line and/or in the virtual environment.  In this article assimilation of this concept will be called in­for­ma­ti­zation (at the 
level of individual, process, organization, etc.).
4 Expe­ri­men­ting is a procedure during which we change different parameters in a real situation section, observe the consequences and measure 
and analyze the effects. 
5 Si­mu­lation is a synoptical imitation of working reality, if needed especially adapted for observation (e.g. decelerated or magnified) in which we 
direct the process with the intent of attaining experience and skills.   
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Cooley (Cooley, 2004) believes that human perception of the 
e-environment evolves by regular and motivated work behind 
the screen. When one starts to use the virtual environment, one 
sees it as a two-dimensional picture that later on becomes a 3D 
space of which the user becomes a part. More on the subject 
can be found in chapter 3.1.1. where we describe the percep
tion of virtual environment in our sample. We emphasize here 
that these findings relate to non-mobile technology6, where a 
person is either in a material or in a virtual environment for 
a longer period of time. In our previous research, where we 
surveyed users on evaluation of the e-environment, we have 
also confirmed that perception of the virtual environment is 
developing and that it is probably dependent on the amount 
of time actively spent behind the computer (Rebolj, 2006). 
Adult students between the ages of 25 and 35, who have used 
the computer continuously since high-school, feel comfortable 
and homely in a virtual environment – the computer with all 
its capabilities becomes a part of the student, and the student’s 
virtual and material environments unite. People who have used 
the computer for less than two years, »live« outside it and see 
the virtual environment flat as a board, picture or television, 
into which they also do not enter.

The sense of touch is very important for perception. 
Researchers like Marzano (1993) say that we touch when we 
are included and strongly involved in a situation, which equals 
body movement in the material world. Movement here repre
sents a strongly interested exploration of space. In this way we 
can touch in the virtual environment. We touch with the cursor 
on the flat screen, but our eyes see a picture in space and our 
vision is drawn to details. It does not mirror but constructs, 
adds Strehovec (2006). He sees eyesight as more important for 
perception than the sense of touch. Feeling without touching 
has been known for a long time, a person can fumble in the 
dark with a stick or in troubled water, and an organ player who 
knows the organ like his own home explores the instrument 
with pedals and keyboards.

1.3	 Is­sues on cons­ci­ou­sness in light of man’s 
in­for­ma­ti­za­tion

When speaking of perception, i.e. receiving and processing 
information, we are often interested in human action resulting 
from this process. By observing action we can make conclu
sions about perception. Similar to perception, actions can be 
conscious or unconscious.

1.3.1	Per­cep­tion and cons­ci­ou­sness

Considering our problem, Cvetko (2002) offers a useful pre
sentation of consciousness when saying that people have two 
kinds of stimuli receptors: one sort to preserve life and one sort 
to perceive their bodies. Stimuli transfer to the central nervous 

system, where we process the information into a representation 
of ourselves. If we are aware of it, we are talking about consci
ousness. Consciousness is absent only during special states of 
the body, such as coma or sleeping. Peruš (2000) on the other 
hand defines consciousness as a dual community – the centre 
of the first part is »I« and of the other »pure consciousness«. 
Consciousness seems unified on the outside, but Peruš claims 
it is internally constructed. For studying e-learning Hoffstad
ter’s (1979) definition is also interesting. He connects consci
ousness to intelligence and believes that consciousness has the 
ability to step out of an assignment on which it is working and 
see what it has done until that moment.

In learning consciousness plays an important role since it 
determines the direction, intensity and speed of effort. Many 
forms of adult learning that evolve in modern adult education 
practice are based on consciousness reinforcement (Brečko, 
1999) as a basis for learning. A student should be aware of 
himself/herself and observe himself/herself during learning, 
analyze and take charge of his/her own learning process. We 
can also understand consciousness as the final result of per
ception.

Even lower technological levels actually even the first use 
of tools enabled man to expand his body physically when nee
ded. In his consciousness he integrated himself with objects 
or devices, for example blind people using their canes, musi
cians and their instruments or typists with their typewriters. 
The network computer offers a lot more to the human race. It 
helps with perception and processing information, it supports 
the nervous system and in this way contributes to formation 
of consciousness. In comparison to simple tools, IT supports 
man in a stronger and more versatile way; you could say it is 
renovating people. Since informational technology is enfor
cing itself at the society level it is becoming a necessity. Wit
hout it people can lose their social networks or fall down the 
social ladder, learn slower or become (in comparison to others) 
intellectually impaired (Bakračevič Lukman, 2000). One’s 
position in the social network is on the other hand important 
for learning. 

1.3.2	Mea­ning of the un­cons­ci­ous

Du­ring the lear­ning pro­cess it is not im­por­tant whet­her per­
cep­tion is cons­ci­ous or un­cons­ci­ous, what mat­ters is the ef­fect 
of all per­cep­tions7 that shows it­self in ac­tion. Un­cons­ci­ous 
per­cep­tion can be re­lie­ving. Stu­dents learn ea­sily, they are in 
a good mood, fil­led with energy so­me­ti­mes not kno­wing why; 
they do not have to in­vest in this state. On the ot­her hand, 
un­cons­cious per­cep­tion can ob­struct lear­ning. The com­mu­nity 
of un­cons­cious is built out of sig­nals that are not per­cei­ved by 
hu­man re­cep­tors, or else they are per­cei­ved, but the cen­tral 
ner­vous system does not pro­cess them to the le­vel of consci­ou­
sness. Peo­ple react both to the cons­cious and the un­cons­ci­ous. 
The uncons­ci­ous ex­pres­ses it­self in re­la­tions bet­ween two or 

6 Mo­bile tech­no­logy is a sort of ICT, that is mostly enabled by wireless internet and satellite navigation and is ergonomically adapted to people 
(size, weight, picture resolution) so they can carry it with them. It enables the merger of the material and the virtual enviroment within human 
perception. Opposite to it is non-mo­bi­le techno­logy, where a person alternatively goes from the material into the virtual environment and back.
7 Perception includes receiving the stimuli. 
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more peo­ple, for exam­ple as inf­luen­ce of one per­son’s ac­tions 
on anot­her per­son’s ac­tions (Mer­lau-Ponty, 2000) or in the 
re­la­tion bet­ween man and mac­hi­ne. The teac­her’s cons­ci­ous 
ac­tions can of­ten be un­cons­ci­ous for the stu­dent. The teac­her 
un­cons­ci­ously sends out sig­nals that can eit­her fa­ci­li­ta­te or 
ob­struct lear­ning. This also goes for agents from the en­vi­
ron­ment that can be advan­ta­ge­ous or di­sad­van­ta­ge­ous, which 
stu­dents des­cri­be with words like de­pres­si­ve, sad, re­stric­ti­ve, 
de­crea­se in con­cen­tra­tion...lear­ning en­vi­ron­ment. The­se sig­
nals also come from the vir­tual en­vi­ron­ment. When lear­ning 
with a teac­her it is ea­sier to see and cor­rect the ob­ser­ved con­
se­quen­ces of the un­cons­ci­ous lear­ning de­struc­tors than in the 
vir­tual en­vi­ron­ment, whe­re they are har­der to spot. For exam­
ple, many ti­mes stu­dents are not con­tent with e-ma­te­rials as 
can be seen du­ring eva­lua­tion, but even they cannot des­cri­be 
exactly whe­re the dis­con­tent co­mes from. Aut­hors of the ma­te­
rial are sur­pri­sed by low eva­lua­tion re­sults, sin­ce they were 
con­vin­ced the ma­te­rial was good. So­me­ti­mes users are check­
ing out some hyper­links for a lon­ger time and they click on the 
ot­hers only once and ne­ver come back. Also in sor­ting lear­ning 
ele­ments by qua­lity, which in ref­lection re­la­tes to po­pu­la­rity, 
the re­sults of stu­dent eva­lua­tion are of­ten sur­pri­sing. We can 
only as­su­me that the rea­son for this is that the aut­hors mea­su­
re with cons­ci­ous cri­te­ria (ob­jec­ti­ve mea­su­res of qua­lity) and 
lear­ners, on the ot­her hand, mostly use un­cons­ci­ous cri­te­ria 
(ef­fect of ge­ne­ral sa­tis­fac­tion).

When dea­ling with the un­cons­ci­ous re­la­ting to in­for­ma­
tio­nal tech­no­logy it is lo­gi­cal to bring up the information glo­
ve, which be­ca­me known in the 90s. To steer in 3-dimensio­nal 

vir­tual rea­lity the hand is sup­po­sed to be of ut­most im­por­tan­ce, 
so tools have been mostly er­go­no­mi­cally adap­ted to the hand. 
Of cour­se touch of skin and an ob­ject in not pos­sible in vir­tual 
en­vi­ron­ment. The hand con­trols the in­te­rac­ti­ve wri­ter (key­
board, num­ber pad or joy-stick) con­nec­ted to a mac­hi­ne (com­
pu­ter, pho­ne) which is strongly con­nec­ted to vi­sion/eye­sight, 
eye­sight is con­nec­ted to the brain and the brain di­rects the 
hand. This circ­le hand-wri­ter-mac­hi­ne-eyes-brain-hand re­pre­
sents a very in­ten­si­ve ac­cor­ding to Stre­ho­vec (2006) un­cons­
ci­ous con­nec­tion we can also call the perception loop. Along 
with the already men­tio­ned in­ten­sity anot­her cha­rac­te­ri­stic 
is bound to this loop – iner­tia that main­tains the in­ten­sity of 
re­cep­tion and pro­ces­sing. Anot­her im­por­tant cha­rac­te­ri­stic is a 
ten­dency to shrink the loop, which can be prac­ti­cally des­cri­bed 
as »less clicks to per­cep­tion«. A per­son feels and ne­ga­ti­vely 
reacts to any di­sturban­ces in this flow.

The per­cep­tion loop is - be­si­des in e-lear­ning - also es­tab­
lis­hed, for exam­ple, when using a cel­lu­lar pho­ne with a screen 
or ot­her com­mu­ni­ca­tion de­vi­ces and when pla­ying ga­mes in a 
vir­tual en­vi­ron­ment. We could talk about si­mi­lar con­nec­tions 
in the past when using a clas­si­cal te­lep­ho­ne or te­le­graph, but 
they did not seem im­por­tant at the time. In the in­for­ma­ti­zed 
en­vi­ron­ment con­nec­tions are more inten­se, the­re is more 
»body« par­ti­ci­pa­tion, and mo­dern mo­bi­lity is the cau­se that 
»not only eyes and one hand par­ti­ci­pa­te, the ot­her hand and 
both legs are also in­vol­ved« (Stre­ho­vec, 2006).

Ex­pe­rien­ce of wor­king with stu­dents shows that di­stur­
ban­ces in the per­cep­tion loop are a sour­ce of ne­ga­ti­ve emo­tion 
and de­crea­se in mo­ti­va­tion. De­ce­le­ra­tion of per­cep­tion can 

Fi­gu­re 1: Touc­hing in the vir­tual en­vi­ron­ment
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be un­plea­sant, for in­stan­ce be­cau­se of searc­hing for in­for­ma­
tion on a di­sor­ga­ni­zed or in­con­si­stent screen view, or per­haps 
due to low rea­da­bi­lity. Researc­hers claim that re­cep­tion and 
pro­ces­sing should be a mat­ter of se­conds and that everyt­hing 
that lasts more than three se­conds (or so­me­ti­mes less) can be 
di­stur­bing. Ob­stac­les in this con­nec­tion can be va­ri­ous, so­me­
ti­mes it is the long path, stra­ying about or jum­ping mo­ve­ment 
that the in­te­rac­ti­ve wri­ter has to go through be­cau­se of badly 
or­ga­ni­zed me­nus, so­me­ti­mes it is ne­ces­sary to turn over screen 
pa­ges, or else it is just strain of watc­hing the screen. A small 
loop, mo­ve­ments that can be made in a second, short cur­sor 
paths and con­ti­nuity of mo­ve­ment, on the ot­her hand, have a 
fa­ci­li­ta­ting ef­fect.

Un­cons­ci­ous per­cep­tion is im­por­tant for lear­ning sin­ce 
it ta­kes less energy. One of the paths to un­cons­ci­ous ac­tions 
is re­pea­ting of the cons­ci­ous ones. Stre­ho­vec (2006) gi­ves an 
exam­ple of un­cons­ci­ous wri­ting text mes­sa­ges on cel­lu­lar pho­
nes even though we can­not ex­plain the let­ter or­der. We also do 
a lot of things in a vir­tual en­vi­ron­ment wit­hout kno­wing how 
to des­cri­be our ac­tions. The vir­tual en­vi­ron­ment should be 
de­sig­ned in a way that au­to­ma­tion of re­pea­ted ac­tions is pos­
sib­le, and this also goes for its chan­ges due to up­da­ting. 

1.4.	 In­for­ma­ti­za­tion and the lear­ning man

The answers to the question of who is the new man as a 
product of informatization are different. Some say that man 
develops greater intellectual and physical capacities, others 
point out the common action of man and technology. Man 
takes on more pleasant tasks since technology can take care 
of the unpleasant ones. Some sociological debates bring us to 
the conclusion that people could be disburdened if they took 
advantage of this, but they commence more complex issues. 
In this way man is not disburdened but more efficient with the 
same energy investment. In the light of learning we are mostly 
interested in the answer to the question of whether it is easier 
to learn or whether people learn more, or perhaps, both and 
what this shift inversely contributes to people’s intellectual 
abilities, social relations, self-image and social position. We 
need this answer also to estimate how much we can rely on 
existing truths about the adult learner in research. It is true that 

technology, inventing tools, progress in science and mastering 
the material world have always influenced man. In view of this 
fact, man has always been renovated under the influences of 
technology, but informational technology accelerated this pro
cess and research can hardly keep up with the changes.

1.4.1	Man’s cons­ci­ou­sness and its branc­hes

Consciousness is a process phenomenon, so it has no location 
in the brain. The definition varies among psychologists and 
so do their opinions on external signs of consciousness. The 
definition of these signs determines whether we can attribute 
consciousness only to humans or also to some animals or even 
intelligent machines.

There are programs that can validate execution of certain 
tasks by other programs, which is enough to determine cons
ciousness according to Hoffstadter (1979). Computer proces
sing of perception, similar to processing in the central nervous 
system and partial interpretation, is also possible. Peruš in 
1999 (Peruš, 2000) names one of his chapters Speculation on 
Possible Consciousness of Computers... and expresses doubt. 
As the main obstacle, he points out the too small capabilities 
of computers of that time to grasp the complexity that would 
relate to the complexity of »self«. Besides, at that time he 
believed that the condition for this is integration of technology 
into people and their world. At the same time he mentions the 
possibility of merger of the natural and artificial, physical and 
psychological and that computer systems could become con
nected to people as co-processors. Computer consciousness 
could in this way become a branch of human consciousness,

Considering the fact that we can also perceive with the 
help of informational technology and that this technology can 
process this information and acts accordingly, can we deny 
the embryo of artificial consciousness?8 The question is what 
exactly the role of technology in the process of human consci
ousness is. What is the connection between artificial consciou
snesses to the human biological one? Can technology with its 
better perception contribute to higher levels of consciousness? 
It is highly plausible that the relationship between biological 

Table 1: Structu­re of the sam­ple

8 The term manipulation referrs to di­recting anot­her per­son wit­hout their will coo­pe­ra­tion (in neu­tral mea­ning).
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and artificial consciousness is still being formed and as a result 
forecasts are not reliable.

Human consciousness and self-confidence, as cons
ciousness about one self in one’s own abilities, are important 
for learning. Even though consciousness about learning is 
not a condition for learning it is important in the process of 
acquiring knowledge what the learner does consciously and 
what unconsciously, and if he/she is aware of improving his/
her own learning.  

2	 Met­hodo­logy

2.1	 Re­search sam­ple

As a research instrument we used a survey that included the 
answers of 258 people aged between 16 and 64, who were at 
the time included in formal secondary and tertiary education in 
11 schools for adults. All participants have experience in lear
ning in virtual environments, since this was organized by the 
schools as a complement to classical learning. Assistants who 
conducted the survey all took part in designing learning e-en
vironments in participating schools, so they knew for sure that 
the basic conditions for e-learning were satisfied, which was 
the main condition for participation in the research. Surveying 
took place in March 2009.

The sample is socially and culturally heterogeneous. 
Due to generational, experiential, social and cultural diver
sity, which are factors of IT availability, it is appropriate for 
researching our problem. When preparing the questionnaire 
we relied on experience from the previous two years when we 
surveyed users during implementation of e-environment lear
ning. These results and the results of some other researcher 
available on-line led us to the conclusion that perception of the 
virtual environment is in the highest correlation with the total 
amount of time spent on working with a network computer, 
and in lower correlation with age, sex and a person’s social 
and cultural background. 

2.2	 Con­tent of re­search

The survey included questions for which we had well groun
ded expectations that they would reveal some sources of 
standstill in e-learning development and therefore offer some 
answers to practice and guidance for further research. Some 
questions could be answered with the help of a 5- or 3-degree 
evaluation scale, which seemed reasonable since the partici
pants could express the intensity of their observations in such 
manner. Considering this, the answers were ponderated from 
1 to 5 (5-degree scale) and 1, 3 and 5 (3-degree scale), respec
tively. The questions were related to: 
1.	 Perception support by e-learning environment optimiza

tion
2.	 Effect of the hybrid9 material/virtual environment, enab

led by mobility of technology

3.	 Perception and remembrance
4.	 Consciousness of one’s own learning/perception of per

ception of learning
5.	 Unconscious perception effects

2.3	 Gat­he­ring data, pro­ces­sing ­
and in­ter­pre­ta­tion of re­sults

Approximately half of the adult students filled out the surveys 
in the classroom and the other half got the survey by e-mail. 
The first group got the instructions orally and the other group 
in writing. Typing the data into Excel and statistical processing 
was done by economy students during a course on Business 
mathematics and statistics. 

3	 Re­sults and dis­cus­sion

3.1	 Pos­si­bi­li­ties for sup­port of per­cep­tion with 
op­ti­mi­za­tion of e-lear­ning en­vi­ron­ment

To­day com­pre­hen­sion of lear­ning is going back to Piaget’s 
thoughts (La­bi­no­wicz, 1989). This means that a stu­dent should 
be ac­ti­ve and at the same time can re­gu­la­te and di­rect his/her 
own lear­ning. Lear­ning should be clo­se to aut­hen­tic si­tua­tions. 
Lear­ning is a so­cial pro­cess that ta­kes the form of so­cial exc­
han­ge, which we also need to as­su­re in every e-en­vi­ron­ment. 

Heidi Cooley (Cooley, 2004: 133) explains how a person 
perceives the virtual environment framed with a screen. She 
writes about levels of perception a person climbs up with time 
spent behind the screen. First of all the image on the screen 
seems like a board or a picture. Later this perception evolves 
into »a view through the window«, a 3D picture in the distance 
while the person is still outside the picture. With further use 
the person steps into the virtual environment, it surrounds him/
her. On the highest level known today the person lives, func
tions in and masters the virtual environment and this environ
ment becomes a part of this person. For a person to function 
well in a virtual environment, the concepts and structures of 
the material environment have to be parted from.

Generations, born into the informatized society, do not 
have to let go of old concepts and they walk through the 
developmental phases of virtual environment perception with 
speed of light. They actually arrange their material environ
ment according to the »new« concept. These generations have 
an advantage in e-learning. Others catch up with them when 
they assimilate automatic information management, the con
cept and structure of virtual environment, but they have to let 
go of the material environment concept. Besides the learning 
content perception, also wholesome perception of the learning 
environment where this content can be found is important for 
the learning process. 

The question was interesting to the participants, though 
demanding, since they had not yet thought about it. If we 

9 The term hybrid is used for products of mixing virtual and material elements in a learning environment or intertwining of virtual and material 
environment, and vice versa, in such a way that the learner conceives them as one. 
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consider that the quality of perception is related to body parti
cipation, and if the body participates it also uses touch in the 
environment, then 61% of the participants (answers d-g) have 
perception of the virtual environment appropriate for lear
ning. On the other hand, 39% of participants do not. Cooley’s 
claim on the development of virtual environment perception 
has been confirmed. Participants who have used the compu
ter regularly and reasonably for the last two years perceive 
the e-environment as a board or a view through the window, 
long-term users on the other hand are sucked into it or they 
internalize it. 

In education of adults we should evaluate the level of 
»informatization« of an individual who enrolls, which is 
already common practice in some schools, and pay more 
attention to the unskilled if they are part of a complementary 
classical education program. Attractive activities online, such 
as activities for interest groups, taking care of school admi

nistration, web-communities, etc. can be reasonably used to 
facilitate student integration into the virtual environment. 

One of the possible answers was a possibility that the 
environment »surrounds you and gives you energy«, which 
was offered on the basis of other researches (after opening the 
environment comes towards him/her like a projectile), but our 
participants did not express this feeling. 

Participants evaluated learning contents to be the most 
important factor that influences their emotions and learning 
content is a factor that is less dependent on the environment. 
Content is followed by navigation – other surveys have already 
shown us that navigation can be a factor of emotion, but most-
ly negative ones when it is clumsy and not positive when it 
works well. Greater changes in navigation, even though may
be progressive, represent an obstacle for the learner. When we 
close up the virtual environment after education ends, students 
miss it. Some schools make use of this and enable former par
ticipants of the programs to access a virtual club, an adapted 

Table 2:	 How do you per­cei­ve the vir­tual en­vi­ron­ment (e.g. clas­sroom, crea­ted with IT) 
	 when you open it on your screen? 

Table 3:	 What in the vir­tual en­vi­ron­ment inf­luen­ces your emo­tions in a po­si­ti­ve way? (Mean was cal­cu­la­ted from an 
	 ab­so­lu­te num­ber of ans­wers with pon­de­ra­tion: ab­so­lu­tely not true = 1, mostly not true = 2, 
	 par­tially true = 3, mostly true = 4, ab­so­lu­tely true = 5)
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learning environment with possibilities for socializing. Few 
(16.3%) of the participants felt nothing in such an environ
ment, yet most are emotionally touched.

In the times before the internet has established its 
value, limited opportunities for inclusion10 were an impor
tant obstacle for successful e-learning. Our surveys did not 
show this, as we have been introducing e-learning since year 
2000 when internet had already been put into force. Inclu
sion is mostly enabled by on-line services. Participants in this 
research pointed out greater possibilities for communication 
and the opportunity to observe the work of others. Alternatives 
got different support from the participants but none were rejec
ted. For some, e.g. creating a group sense, program support is 
not needed, since it they can be a consequence of pedagogical 
organization. Participants deny the feeling of loneliness, but 
they do not feel included. By increasing some agents of inclu
sion during planning the e-environment that we have already 
researched (Rebolj, 2008a) this important factor of effective 
learning can be improved.

3.2	 The ef­fect on lear­ning of the hybrid ­
vir­tual-ma­te­rial en­vi­ron­ment enab­led by 
mo­bi­le tech­no­logy 

Alternation of the material and virtual environment takes 
energy. There has been a lot of research done on this subject 
all around the world. In Slovenia we implemented trial on-
line self-directed learning in 2006, and researched this sub
ject among students of elementary schools and high schools 
(Rebolj and Požlep, 2007) when they were asked about their 

feelings during general e-learning and during learning in the 
virtual environment supported by mobile devices. Wireless 
internet, satellite communication and ergonomical mobile 
equipment enable the student to become a nomad who con
stantly »lives« in a network, except when he or she willingly 
turns it off. The student moves from the material to the virtual 
world and back again. In this manner the student becomes a 
crossroads of real and artificial worlds that eventually integra
te themselves into one hybrid world. It is necessary to think 
about what is reasonable to offer to this student in a classical 
way and what in the form of e-learning. For example, why 
would we study the forest on-line if it is near to the school? 
When the student has a wholesome experience from natu
re, he/she can study it further in the virtual environment and 
observe accelerated processes, e.g. influence of seasons or 
effects of pest, consequences of planet destruction or simu
lation of its economical meaning. When the student compre
hends the forest, he/she can go on virtual excursions of forests 
all over the world and thus construct wholesome knowledge. 

Only about 10% of our participants believe they have had 
experience with the hybrid learning environment, while others 
just help themselves with certain information from anot
her environment, but do not alternate. Perhaps this question 
came too early to our participants. Among their own answers 
the participants mentioned that mostly they do not have any 
influence on the choice of learning environment, since their 
learning environment is organized by the school, and therefore 
they have to adapt not choose. Computers frequently do their 
routine and math tasks. If a virtual environment is not well 
prepared, they have too much work to do on their own, so they 
avoid it. The virtual environment is comfortable if everything 
is in it not »a little bit in, a little bit out« or »don’t know where 

10 Inclu­sion is a feeling of being with fellow-people, regardless of their actual presence. A person can feel included even when alone or lonely, 
even if surrounded by people. Some feelings of inclusion can be virtually created. The opposite of inclusion is exc­lu­sion.

Table 4:	 What in the vir­tual en­vi­ron­ment ma­kes you feel inc­lu­ded in the group of fel­low-peo­ple? 
	 (Mean was cal­cu­la­ted from an ab­so­lu­te num­ber of ans­wers with pon­de­ra­tion: 
	 ab­so­lu­tely not true = 1, mostly not true = 2, par­tially true = 3, mostly true = 4, ab­so­lu­tely true = 5)
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it is«. Some prepare copies from the web to learn on a train or 
by the seaside, where they are not online. They added that it 
is reasonable to choose an environment that takes less effort, 
regardless of technological development. Someone wrote: 
»The future of all man’s activities is a combination of material 
and virtual and we have to accept it, but I have no intention of 
extra practicing. «.

Mean was calculated from an absolute number of answers 
with ponderation: absolutely not true = 1, mostly not true = 2, 
partially true = 3, mostly true = 4, absolutely true = 5). Ponde
red means were converted back to answers. When they get an 
assignment on-line, they have to solve it in their notebooks or 
put data in web tables and then interpret them in front of the 
school blackboard. There is a possibility to solve the whole 
task in a virtual environment, where all the tools are available, 
but this takes special preparation. When paying more attention 
we could decrease the satiation with information during lear
ning and add tools to filter and range. Students need general 

knowledge on information management and instructions for 
the use of learning sources. 

During »the stay« in the virtual environment, interrup
tions by people from the material environment are disturbing. 
When students in pairs worked in a virtual environment but in 
a common computer classroom with the teacher giving them 
instructions they frowned and tried to avoid his voice. Elemen
tary school pupils chased away their classmates who joined 
them out of curiosity and are usually welcome during classical 
work. It is exhausting if they have to solve the task partially 
in the material and partially in the virtual environment: »It is 
somewhat as if someone from the street shouted remarks or 
instructions while they were concentrating on their work in 
a school classroom. «. On the other hand, it is not exhausting 
if they work on the assignment in the material world and use 
the computer for processing data, since they do not enter the 
virtual space.

Table 5:	 How do vir­tual and ma­te­rial lear­ning en­vi­ron­ments most fre­quently com­ple­ment each ot­her du­ring your 
	 lear­ning?

Table 6:	 What is true for you when you are a mo­bi­le stu­dent, who mo­ves around dif­fe­rent lo­ca­tions and from vir­tual to 
	 ma­te­rial en­vi­ron­ment and back du­ring lear­ning? 
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Mostly not true, say the participants about the positive 
acquisition of learning with a mobile phone, as the compu
ter industry is trying to show us lately. This time we have no 
record of the causes, but in the past miniature devices that on 
the one side relieved the student ergonomically (pocket size), 
burdened him/her on the other (strain of eyes and fingers). 
People also like to separate devices used for fun and devices 
for »serious« activities such as learning.

3.3	 Per­cep­tion and re­mem­bran­ce 

An im­por­tant con­di­tion of suc­cess­ful lear­ning is sup­port to 
stu­dent’s remembran­ce, mea­ning that he or she or­ga­ni­zes and 
con­nects the per­cep­tions. In­for­ma­tion from the vir­tual world 
is re­la­ted to in­for­ma­tion from the ma­te­rial world and stu­dent’s 
ex­pe­rien­ce. Pe­ne­tra­bi­lity of the sti­mulus is im­por­tant for 
re­mem­be­ring, since it de­ter­mi­nes the in­ten­sity of per­cep­tion 
(Re­bolj, 2008b). 

Ot­her than per­cep­tion as an event of mee­ting in­for­ma­
tion, we also have to take care of the exc­lu­sion of un­ne­ces­sary 
and the choi­ce of pre­fe­ren­tial in­for­ma­tion. Each stu­dent has 
a uni­que me­mory struc­tu­re and his/her own op­ti­mal way of 
re­mem­be­ring. Sin­ce it is not pos­sib­le to plea­se ever­yo­ne at the 
same time, we must of­fer in­for­ma­tion and links in the vir­tual 
en­vi­ron­ment in va­ri­ous ways and enab­le stu­dents’ choi­ce. 

When dealing with remembrance we are also interested 
in the duration of remembrance and recall of information. 
There is little possibility for drill in the virtual environment so 
we usually go around it. Often the whole learning process is 
oriented towards learning, and during this process the student 
makes sense of the content and uses it practically in various 
situations with various levels of skills needed. This design 
serves the retention of the student on the same content, as our 
participants confirmed. 

We also asked them about the effect of a 3D mind map 
on remembrance, since the two-dimensional version is well 
researched. Regarding this we tested two statements. The first 
is related to a table of contents in the form of a tree, which 
clearly represents the content structure. The other refers to 
tree-structured material where there are links to additional 

texts under the »major branches« (hypertext). We already 
know the advantages of a flat mind map. Our adult students 
mostly say that they remember the hyper texted content better. 
This is a tip for practice in preparing e-materials. If we add a 
tree-structure table of contents, remembrance will have addi
tional support, since this enables an overview of the content. 

As other research has shown, multimedia are important 
but not at the top of the facilitating factors of remembrance. 
One third of the surveyed participants say that multimedia 
mostly do not facilitate their remembrance. Based on other 
researches, we could presume that multimedia play a more 
important role in understanding content, maintaining motiva
tion and as a choice for students with special learning styles, 
but this was not an issue research. 

3.4	 Cons­ci­ou­sness of one’s own lear­ning and 
per­cep­tion of per­cep­tion 

The intention behind this question was to find out how well 
adults know their own learning and whether sense important 
differences in their learning in the classical and virtual envi
ronments. Do they observe their own perception? Do they 
think about their own learning? Do they follow up on their own 
learning progress and their learning ability? 

If we start with the last of the statements, we notice that 
only a few participants are burdened with the thought of being 
unsuitable for learning in the virtual environment. The preva
lent answer confirms that learning in the virtual environment 
is substantially different than learning in the material world. 
Participants also know more about their own learning in the 
material environment. We can see the opposite regarding the 
virtual environment. Participants evaluated that it is »mostly 
true« that they learn more easily in virtual environments than 
in the material one, and »mostly true« that there are more faci
litating factors present in the virtual world, but they know less 
about their process of learning than they do in the material 
environment. Factors are either conscious or unconscious but 
very hard to determine. While schools for adults mostly offer 
programs for learning about learning when someone enrolls, 
they have no programs for these new forms of education, there 

Table 7: What do you re­mem­ber bet­ter? 
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is also a lack of didactical theory and practice, not to men
tion staff with this kind of knowledge. Following up on one’s 
own progress is usually technically supported in virtual envi
ronments. Students can take tests during studying or gather 
progress points for the progress collection. Thus it is under
standable, that most participants find it easier to follow up on 
their progress in the virtual than in the material environment.

The answer to the question What has po­si­ti­ve inf­luen­ces 
on your lear­ning in the vir­tual en­vi­ron­ment? is known from 
reflection questionnaires participants fill out after finished stu
dies. It seems that students are more perceptive of the negative 
influences than the positive. It is easier to range e-environ
ments or e-materials according to their attraction, but students 
do not recognize details. Carefully prepared, organized envi
ronments have an advantage: structured content, aesthetical 
image, logical environment, short response time of the mentor 
and »everything to learn at reach of hand« are attractive, which 
is greatly in concordance with theoretical conclusions on per
ception, the information glove and perception loop.

3.5	 Ef­fects of the un­cons­ci­ous on lear­ning 
and stu­dent ac­ti­vity

As we mentioned in the Introduction, the existence of the 
unconscious is often shown in evaluation of e-material or the 
learning process in the e-environment by the students. Even 
if there are big differences among answers, the students have 
a hard time explaining why something is so much better than 
something else or, for example, what puts them in a good 
mood in a certain environment and why the other environment 
does not. We have been asking educators about consciousness 

and the effects of the unconscious in e-environments during 
e-learning didactical seminars11. We also asked 38 IT experts 
from various Slovenian computer companies the same que
stions during the Days of Slovenian IT 2009, and these ques-
tions were also posed to participants of the first part of this 
research. In the survey for students and educators we named 
the people students, while the survey for IT experts employed 
the term users. Even with non-representative samples the dif
ferences are so obvious that they are worth mentioning. By 
valuating the answers (not true=1, partially true=3, true=5) we 
got the average values for each sample. We transformed them 
back to answers (under 2. 5=not true; 2.6 to 3.5=partially true; 
above 3.6=true).

IT experts put the unconscious forward more than the 
other two groups, adult students are second. IT experts men
tion that marketing of computer products and services is based 
on the unconscious. There are some psychological studies in 
progress that are discovering many more unconscious factors, 
also some with short-term effect such as fashion. Adult stu
dents also wrote that they do not think about the unconscious. 
Sometimes, though, they have a hard time explaining why cer
tain contents are so easy to learn and others that seem similar, 
so hard.

Everyone believes in the possibility of manipulating the 
user, though this is not necessarily non-ethical. Teachers and 
students believe that unconscious factors can be a relieving 
help to the learner, and IT experts believe this is even stron
ger. We can see the mirror image of this with the question of 
effects of the unconscious on dehumanization (turning people 
into machines, blocking their minds, emotionally paralyzing 
them) – teachers believe, that the most and IT experts do not 
believe that at all.

Table 8: How well do you know your­self as a stu­dent?

11 Data are summarized from the survey questionnaire for participants of INTER-ES’s seminars in August 2007 and September 2008 and the 
Andragogical institution Maribor in November 2007, 54 people altogether.
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Researching the unconscious directly is problematic. A 
better method than surveying would be systematic observa
tion, and an experiment would be even better. A person can 
be aware of certain actions influenced by the unconscious, 
but does not know their origin. We recognize the unconscious 
better when looking back using our memory. Human mentality 
can suppress the unconscious, especially in relation to unplea
sant things. The unconscious is affected by previous experien
ce, which is very different especially when using IT. In the 
described circumstances, where survey was the only method 
available, we posed a question relating experience without any 
known cause. 

Participants have attributed the following feelings without 
known cause (ordered by frequency):
1.	 Fear or embarrassment on how they are going to function 

in a virtual environment – 22 attributions
2.	 Concern that, the technology will not function or that the 

machinery is not capable enough – 21
3.	 General joy, satisfaction or feeling good - 19 
4.	 General anxiety or worriment - 14
5.	 Lack of orientation, feeling of being lost in an unknown 

environment - 10
6.	 Not perceiving order, structure, rules - 10
7.	 A sense of a foreign, unknown world - 9
8.	 Feeling of being trapped, not free, routine demands, 

demands on behalf of demands - 9
Judging by the answers, virtual environments most fre

quently trigger emotions, but possibly some other feelings that 
can also be pleasant or unpleasant, that calm down or excite 
students. The »not true« answer is prevalent (54%) to the que
stion about one’s own integration in the virtual environment 
(»It can suck me in or throw me down. «). As the previous 
answers and theoretical conclusion suggest, integration in the 
environment is gradual and dependent on length of experience 
with IT.

Practitioners realize that students during learning focus 
on the main content and method, while other things are mar
ginal, for example diagrams, illustrations, stories, metaphors, 
music curtains and extra information. These can facilitate or 
decelerate the learning process, but they do contribute to a 
richer stock of in-depth knowledge – with a time delay. It is 
reasonable to systematically invest in unconscious factors of 
learning and to study the effects.

4	 Conc­lu­sions and chal­len­ges for 
re­search in adult edu­ca­tion

The reinforcing constructivist approach to learning puts the 
learner in the center as a recipient who is active in this role. 
The penetration of informational technology into work and 
private life has brought greater and quicker changes than the 
earlier technological developments. This makes research more 
difficult, since not only the learning process changed but also 
the former student has disappeared.

In the light of learning perception this »new man« in 
general and the new man as student demand a different didac
tical treatment, and didactics need expansion. Even though 
a lot of didactics from past centuries is still useful - and we 
will not reject it out of pure technical vanity - new questions 
are being posed and the »old didactics« has no answers. It is 
hard to reliably answer the question of what we need more: 
comprehension of the new day student or a new didactical 
concept, but for sure there is a lack of non-commercial and 
relevant research.

We are probably at a point where a fatal decision has to 
be made. Do we reject technology as a disturbance that is also 
the fruit and symbol of human development, or do we build 
up didactics in such a way that we can use technology for 

                                                 
1 The term manipulation referrs to directing another person without their will cooperation (in neutral 
meaning). 

                                                 
1 The term manipulation referrs to directing another person without their will cooperation (in neutral 
meaning). 

Table 9:	 Ac­cor­ding to your ex­pe­rien­ce, how im­por­tant do you think the un­cons­ci­ous is for the user/stu­dent in 
	 an e-en­vi­ron­ment?

12 The term manipulation referrs to directing another person without their will cooperation (in neutral meaning).
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learning, education, human growth, career development and 
for ageing worthy of man? And study the learning all over 
ageing. Current circumstances leave an impression that we 
are in a dilemma over whether to put our foot on the gas or 
the brake relating to e-learning. The third option is to put it in 
neutral gear and wait for the future to bring us the answers, 
even though outside of education it is clear that e-learning and 
mastering virtual worlds are becoming a social necessity and 
an essential skill of the individual; lack of these skills, on the 
other hand, segregates and stigmatizes people.

Planning further research would probably be reasonable 
as a dichotomy: as research into didactics and research on 
the student and influences or lasting effects of IT on the lear
ners, respectively. Due to the meaning of culturally different 
conditions in the process of learning, this mission cannot be 
accomplished through the mere transfer of foreign knowledge. 

5	 Fi­nal thoughts

Several times in the past we have faced attempts at moder
nization of the class, for example with school television or 
language laboratories that demanded great expenditure. Again 
the technology is available but the pedagogical concepts are 
missing. So the question of what to do with this technology 
puzzles us. Previous experience shows that the technology 
was sent to the attic and the teacher continued to teach without 
it. We can see this tendency also with IT, but it is becoming 
a necessity in the business world and it differs from the old 
phono-laboratories.

Besides the dilemmas related to technology, prevalent 
school tendencies are also important. Oriented towards the 
future or towards retention of the existing state. Our pedagogi
cal discourse, according to Protner (Protner, 2008), frequently 
consists of two antinomies: the old and the new school, and the 
useful versus the shallow school reforms. Both have attribu
tions of value. The concepts polarize when there are no expert 
arguments for determining what is progressive or what is back

ward at a certain moment in time, what is good, what is bad, 
what is conservative and what liberal. If there are scientific 
arguments there will be no exhausting the process of progress. 
If there are not any, progressive takes the form of imaginary 
pedagogical practice that has its defenders in a certain political 
or otherwise defined moment, but there is no point in taking it 
seriously. There are some signs that we are going into such a 
state in the field of informational technology.

In order to determine and enforce progress in education, 
key polemics and reflections are necessary. Shifts, that would 
enable expert discourse on informatization of learning, have 
not been sufficiently present enough even though there has 
been time enough for them. Lack of pleasant reflection auto
matically brings forth an unpleasant one. In these cases, oppo
sing innovation can become progressive. The business world 
on the other hand, which will put our adult learner’s know
ledge into practice, demands competent educated employees.
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Pomen percepcije in zavesti za učenje, podprto z informacijsko tehnologijo

V član­ku so pred­stav­lje­ni re­zul­ta­ti ra­zi­ska­ve o per­cep­ci­ji med učen­jem odra­slih v vir­tual­nem oko­lju, ki je bila oprav­lje­na z 
na­me­nom ra­zi­ska­ti ne­ka­te­re vzro­ke za upočas­ni­tev na­pred­ka pri uva­ja­nju e-učenja pri nas. Per­cep­ci­ja in nje­ni učinki na 
učenje so po­mem­bni na za­ved­ni in ne­za­ved­ni rav­ni, ven­dar jim ne pos­večamo to­li­ko po­zor­no­sti kot v bo­lje ra­zi­ska­nem kla
sičnem učnem oko­lju. A mo­te­na per­cep­ci­ja, ki je po­sle­di­ca pre­ma­lo stro­kov­ne pri­pra­ve e-oko­lja, je po­mem­bna ovi­ra za učenje. 
Ra­zi­ska­va je bila na­me­nje­na od­kri­va­nju ne­ka­te­rih rešitev za učno prak­so. Hkra­ti pa ra­zi­ska­va po­tr­ju­je tezo, da ne mo­re­mo 
ved­no za­ključeva­ti na pod­la­gi nek­da­njih re­snic o učen­cih, saj se tudi ti spremi­nja­jo pod vpli­vom teh­no­lo­gi­je. Po­manj­ka­nje 
stro­kov­nih ar­gu­men­tov in do­bre prak­se sproža pe­da­goški kon­zer­va­ti­vi­zem, ta pa lah­ko šol­ski na­pre­dek, tudi v izo­braževa­nju 
odra­slih, vodi v nas­prot­no smer, kot jo zah­te­va­jo po­slov­ni pro­ce­si v or­ga­ni­za­ci­jah, iz kate­rih pri­ha­ja­jo in v ka­te­re po šola­nju 
od­ha­ja­jo odra­sli učenci.
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