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Abst­ract 

The mo­dern vi­su­a­li­za­tion is crea­ted to help in edu­ca­tion pro­cesses and it is oriented to the eva­lu­a­tion of know­ledge. 
It is very important for science edu­ca­tion to ha­ve perfectly prepa­red aids that could show invi­sib­le pheno­mena and 
could foster deeper mo­ti­va­tion. This research enclo­ses that stu­dents li­ke to use internet for their purpo­ses. The most 
important purpo­se is to use search for vi­su­a­li­za­tions becau­se stu­dents ha­ve aspi­ra­tion for deeper know­ledge. Also, 
re­sults enc­lo­se ne­ga­ti­ve aspects in this field. Students do not se­arch for vi­sual informa­tion in the internet be­cause 
they fe­el lack of ne­ed; the­re are bad condi­tions in the classro­om. The last re­a­son could be identi­fied as highlighted 
pro­mi­nence of peda­go­gu­es’ ro­le. All this could impro­ve that stu­dents who ha­ve low interest to search in the internet 
could be called as unmo­ti­va­ted.     
Key words: internet, stu­dents, vi­su­a­li­za­tion. 

In­tro­duction 

In the past years stu­dents have beco­me very interested in compu­ters. It is evident in a fast spread of 
compu­ter games so po­pu­lar in the ado­lescence period. There is also a tendency to use vario­us teaching-
le­ar­ning pro­grams. The most inte­resting to­ol for stu­dents is the Inter­net be­cau­se they can find any infor­
mation needed at the right mo­ment. Research shows that scientists are ex­plo­ring the use of the Internet 
for edu­catio­nal purpo­ses, especially in the area of science edu­cation (Barab, 2006; Yang, Heh, 2007; 
So­rensen et al., 2007; Lamanauskas, Vilko­nis, 2007). From a scientific po­inty of view, re­sults of vario­us 
research pro­ve (Wang, Reeves, 2007; Mistier-Jackson, Songer, 2000) that compu­ter based visu­alization, 
used in science disciplines, highlights mo­tivation especially if visu­alization is linked with the Internet. 
The mentio­ned prepo­sition supports an opinion that visu­alization using the Internet in the science edu­ca
tion pro­cess could be helpful develo­ping stu­dents’ knowledge. 

It is wide­ly discussed and acknowledged that science disciplines are difficult for se­condary scho­ol 
stu­dents. This assumption is based on argu­ments that stu­dents do not understand concepts (Black, Lu
cas, 1993; Driver, Leach, Millar, Scott, 1996; Fisher, 1983; Larrabee, Stein, Barman, 2006), mo­lecu­lar 
conjunctions are not cle­ar for so­me of them, others have misconceptions about cell division (Kindfield 
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1994; Yip, 1998). These facts condition a situ­ation that stu­dents dislike learning science; they do not try 
to find out the re­asons of their misunderstanding. Stu­dents’ disfavor science as they do not understand 
that science is the background of knowledge. ICT, the Internet and compu­ters serve as to­ols and methods 
in this situ­ation and stimu­late stu­dents’ interest in science edu­cation. Compu­ter based visu­alization may 
help them understand difficult phe­no­me­na, visu­al repre­sentation is cle­arer than a static one pro­vided in 
tex­tbo­oks (Bu­rewicz, Mirano­wicz, 2002; Penn et al., 2007). Scientists argue that compu­ter based visu­a
lization activates le­ar­ning mo­tivation (Wu, Shah, 2004; Co­ok, 2006; Bilbo­kaitė, 2008; Nieswandt, Sha­
nahan, 2008), it also helps to concentrate attention (Velázqu­ez-Marcano et al., 2004) and to memo­rize 
things for a longer period of time (Co­ok, 2006). Relying on an opinion that stu­dents are interested in 
compu­ters and the Internet, we could raise an assumption that stu­dents’ mo­tivation and understanding 
could be enhanced if these to­ols are used in the science edu­cation pro­cess. The Internet may be used to 
give lessons, stu­dent ho­mework assignments may also inclu­de Internet search. Stu­dents could search for 
vario­us types of visu­alization on the Internet and use this additio­nal information in the learning pro­cess. 
There is not enough information about this pheno­menon, especially in the Lithu­anian context, research 
is also lacking. Mo­reo­ver, we do not know stu­dents’ opinion about their use of the Internet in their daily 
life and doing ho­mework assignments. Data could fo­cus on the existing situ­ation and that could help to 
formu­late a follo­wing step of research in this area. All this allows us to formu­late the follo­wing problem 
qu­estion: Do stu­dents search for addi­tio­nal vi­su­al informa­tion on the Internet with the aim to cla­ri­fy 
mi­sundersto­od science to­pics?    

Research object – Internet search for concept visu­alization.
The aim of the research is to find out whether stu­dents search for additio­nal visu­al information on 

the Inter­net with the aim to get cle­arer scientific infor­mation. 

Re­se­arch Met­ho­do­lo­gy  

Theo­reti­cal background

The research is based on an opinion that visu­alization using the Internet could help stu­dents un
derstand objects and pheno­mena that have no visu­al representation in tex­tbo­oks, make the learning pro
cess easier, decrease gaps in knowledge and deepen knowledge. In the context of a ho­listic paradigm, 
stu­dents’ interaction with a compu­ter could prepare them for life-long learning, individu­al learning and 
facilitate implementation of this aim.

Mental mo­del theo­ry. Johnson-Laird (1983) maintains that people have an internal representation 
of things they co­me into contact with in their life. Mental mo­dels link practice and different knowledge 
in vario­us spheres. Wrongly constructed mental mo­dels are the main pro­blem. A scho­olchild, who lacks 
perception, wrongly perceives observable objects, constructs mo­re or less distorted visu­al mental mo­dels 
of them. It means that wrong mental mo­dels are formed in conscio­usness.

L. M. Veker’s (1976) mo­del of genetic structu­ral intellect. According to Veker, an individu­al gains 
ex­perience which is very important for other skills in the learning pro­cess. Visu­al thinking is essential 
develo­ping an ability to perceive information and think in concepts. It means that visu­al thinking is the 
basis of concept thinking. It is especially meaningful in science edu­cation becau­se almost all pheno­mena 
are related to imagination and mental mo­dels in scho­olchildren’s minds. An assumption can be made 
that in the fu­tu­re visu­al aids could help build up original constructs necessary to understand visu­al and 
verbal information. 

The research refers to the theo­ry of du­al co­de (Ho­des, 1994). It says that visu­al and verbal informa
tion are interrelated in so­me aspects. Both types of information are connected with conscio­usness and 
this conditions circumstantial perception of an object – a child realizes the visu­al part of the object and 
links verbal information about it with the form of the concept. A visu­al system enhances knowledge per
ception which inclu­des spatial abilities, visu­al perception, enco­ding and transformation. 
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It was impor­tant to identify the situ­ation of stu­dents’ se­ar­ching for scientific visu­alizations in the 
inter­net. The­se findings could be helpful for fu­tu­re re­se­arch with a bigger sample. The re­se­arch instru­
ment, a qu­estionnaire with open-ended qu­estions was designed. The qu­estionnaire was used as a research 
instru­ment and distribu­ted to grade 9 and grade 10 scho­olchildren. All scho­olchildren were from Šiau­liai 
(Lithu­ania). There were 209 scho­olchildren (92 scho­olchildren from grade 9, 107 – from grade 10) in 
the sample. The respondents were about 14–17 years of age (2 scho­olchildren – 14 years old, 73 scho
olchildren – 15 years old, 111 scho­olchildren –16 years old and 23 scho­olchildren – 17 years old). The 
respondents’ distribu­tion by gender: 72 girls and 45 bo­ys of grade 10, 45 girls and 47 bo­ys of grade 9.

Random sampling was cho­sen when scho­olchildren in grades 9 and 10 had a possibility to participa
te in the research. The respondents were ado­lescents by the developmental psycho­lo­gy (Vi­ner, Christie, 
2005) thus they were able to evalu­ate the circumstances and a situ­ation at scho­ol. This leads to an as
sumption that scho­olchildren de­cided individu­ally and written the right answer to re­flect a re­al situ­ation 
with responsibility. The second reason why scho­olchildren of this age group were targeted is a science 
edu­cation pro­gram. All scho­olchildren in grade 9 and grade 10 already had ex­perience in using science 
concepts and could be su­re about what they know well and what is still unclear. 

Research methods

Survey (open ended qu­estionnaire), content analysis.

Re­sults of Re­se­arch 

Only one catego­ry (Table 1), that can be called “po­sitive”, was found as it highlights an assumption 
about a po­sitive evalu­ation of the situ­ation.

Table 1.		 The se­arch for visualization in the In­ternet

Ca­te­go­ry 
Num­ber 
of ca­te­
go­ries 

Subca­te­go­ry
Num­ber 

of subca­
te­go­ries

Pro­po­sition 

Aspira­tion  
for de­e­per 
know­ledge

39

En­de­a­vor  for 
know­ledge 34

For bet­ter learning; I want to unders­tand deeper, it really 
helps me; that I could be cleverer that ot­hers; when I do not 
unders­tand the theme I am searching for visualization in the 
internet; I am doing it when I want to learn and still do not 
unders­tand theme; because I want to learn bet­ter and to 
get good mark; there are lot of unknown words; if the the­
me is dif­fi­cult I am lo­o­king for material and for visualization 
because I want to unders­tand quickly; if it is unclear for me; 
when I do not see what I am learning about, when things are 
invisible. 

Moti­va­tion  5

It is interes­ting and I want to learn bet­ter; it is interes­ting 
how everyt­hing looks like; the themes are very interes­ting 
for me; I want to deepen my knowledge; I am searching for 
more visualization because it is curious; more interes­ting to 
learn.

The lack  
of ne­ed 43

The lack of 
moti­va­tion 27

It is not interes­ting; I am not interes­ted in that; I am lazy; 
does not interes­ting because I do not unders­tand; absolute­
ly dry material; this information does not important for me; 
molecules are not interes­ting; atoms, bones and all ot­her 
phenomena are not unex­citing; I use only books; most­ly 
science is boring.   

Ma­kes a shift 
with books 12

Most­ly everyt­hing is illust­rated in the books; I can read a 
book, it is enough for me; all information about phenomena 
I am get­ting from the book; everyt­hing is in the books; all 
material is in the books.
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Pro­minence  
of a pe­da­go­

gue’s ro­le
29

Te­acher   
ex­plains 23

Teacher ex­plains enough; the bio­lo­gy is too dif­fi­cult because 
of concepts but teachers very good ex­plain the chemist­ry 
and physics; teachers ex­plain clearly; teachers do not give 
dif­fi­cult things to find in the internet because they are ex­plai­
ning everyt­hing.

Functions of 
pe­da­gogues 11

In my way of thinking  the scho­ol must give all dif­fi­cult in­
formation; no one searches for information in this modern 
world, everyt­hing must be given during the les­son; teacher 
must ex­plain more clearly; teacher should ex­plain; pedago­
gue must transmit all information.

The­re is no 
order 6 Teacher do not require; I am searching if teacher as­ked to 

write somet­hing; teacher does not ask for this

Bad condi­
tions 29

Lack of 
vi­sual

in­forma­tion
22

Not always I can find visualization in the internet; mostly the 
searching in the internet is was­ting of time, so, why I should 
lo­ok for information if I know that I will not find visualized 
objects in the net; I do not know the good addres­ses where I 
can really find the information; I am lo­o­king but I so­metimes 
do not find; there is not enough information in the net.

Lack of ti­me 7
I have no time for sit­ting near computer; I am very busy, I 
have no time; very often I have no time; I have time only for 
les­sons and home works.  

The catego­ry “aspi­ra­tion for deeper know­ledge” shows that many stu­dents search for visu­al infor
mation on the Internet becau­se they want to deepen their knowledge. The sub-catego­ry “endea­vor for 
know­ledge” ex­plains the aspect of last mentio­ned catego­ry po­inting at stu­dents’ need to perceive, unders
tand and le­arn mo­re about difficult phe­no­me­na that have not be­en understo­od by usu­al environmental to­
ols. Stu­dents are critical about themselves as well as competent enough to identify misundersto­od issu­es. 
Misconception conditions low evalu­ation in a discipline and stu­dents aiming to avoid this situ­ation tend 
to se­arch for infor­mation that could ex­plain difficult to­pics mo­re cle­ar­ly. The sub-cate­go­ry “mo­ti­va­tion” 
means that so­me stu­dents have a bro­adly ex­pressed need for knowledge in natu­re science and use the 
Inter­net to gain full-scale infor­mation. Answers cle­ar­ly show that, firstly, stu­dents are inte­rested in self-
dependent learning; secondly, these stu­dents can use techno­lo­gy with competence and, thirdly, they try 
to help themselves without interacting with adults. The number of pro­po­sitions in this catego­ry shows 
that a mino­rity of stu­dents make up a group of tho­se who search for visu­alization on the Internet becau­se 
their aspiration to deepen knowledge do­minates.     

The catego­ry “lack of need” shows that many stu­dents do not have a need to lo­ok for visu­al infor
mation on the Internet. The sub-catego­ry “lack of mo­ti­va­tion” ex­plains the last mentio­ned catego­ry; a 
majo­rity of respondents do not have mo­tivation to search for information. A low level of mo­tivation and 
mo­tivation facilitation in secondary scho­ols are an urgent pro­blem in mo­dern edu­cation becau­se stu­dents 
tend to gain knowledge ve­ry quickly and without any efforts. This aim slows down the efficiency of the 
edu­catio­nal pro­cess. Data also show that many stu­dents find enough infor­mation in tex­tbo­oks (the sub-
catego­ry “ma­ke a shift with bo­oks”); this is the reason why stu­dents do not lo­ok for visu­alizations on the 
Internet. These stu­dents do not have a need for additio­nal learning or for understanding of everything 
therefo­re they do not want to stu­dy mo­re. Learners who do not have strong mo­tivation tend to learn using 
ordinary to­ols; compu­ters and the Internet are the to­ols for free time and pleasu­re in their life. 

The catego­ry “pro­mi­nence of a peda­go­gu­e’s ro­le” shows that stu­dents follow an old paradigm, 
which gives   pro­minence to teachers’ responsibility for stu­dents’ knowledge. This shows that post-mo
dern cultu­re and pro­gress in techno­lo­gy have changed stu­dents’ relationships with their teachers very 
little. The sub-catego­ry “teacher ex­plains” me­ans that stu­dents are satisfied with the knowledge passed 
over by the teacher in the classro­om. This knowledge is oriented to practical work; it is rather easy to do 
labo­rato­ry work applying general knowledge. The sub-catego­ry “functions of peda­go­gu­es” shows that 
stu­dents tend to pass over all responsibility for the qu­ality of their knowledge to teachers. It is a conscio
us avoidance of responsibility and so­me form of so­cial attitu­de supported by many parents who are of 
an opinion that teachers must be always responsible for their stu­dents’ understanding. The fewer require
ments are set forth, the better results are; the most important thing is that exact information was passed 
over in the classro­om so that it could be used in practical work. The last mentio­ned subcatego­ry shows a 
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no order” shows that dictato­rial relations still exist in stu­dents’ conscio­usness as well as in the edu­catio
nal pro­cess but not liberal and democratic relations becau­se stu­dents do not work if they are not told to. 

The catego­ry “bad condi­tions” shows that a majo­rity of stu­dents do not search for visu­al informa
tion on the Inter­net be­cau­se they do not have go­od conditions to do that. The first re­ason po­inting at the 
absence of conditions is “lack of vi­su­al informa­tion”. It is evident that stu­dents need to be competent in 
infor­mation se­arch, espe­cially talking about le­ar­ning mate­rial, while le­ar­ning difficult to­pics. Stu­dents 
who are competent in ICT should be reminded to search for additio­nal information on the Internet. Pro
grams should be oriented to the edu­catio­nal cur­ricu­lum and fit to the standards and pro­grams; they also 
have to be designed not to waste time (the sub-catego­ry “lack of ti­me”). It means that favo­rable environ
ment could ensu­re better transmission of scientific knowledge to tho­se stu­dents who are mo­tivated and 
want to get so­me ex­tra knowledge, mo­re than de­fined in the edu­catio­nal cur­ricu­lum. 

Discussion

According to data results, an assumption could be made that there are two groups of stu­dents: mo
tivated and unmo­tivated stu­dents. Stu­dents with strong mo­tivation search for visu­al information on the 
Internet with the aim to gain mo­re knowledge and satisfy their higher need for knowledge self-dependent
ly. Tho­se participants of the edu­catio­nal pro­cess take responsibility for their learning; individu­alizing 
their learning lo­ad they are able to impro­ve their knowledge as they control this lo­ad themselves. Visu­al 
infor­mation on the Inter­net helps them per­ceive infor­mation that was firstly intro­du­ced in the classro­om 
in other representation mo­des, e.g. verbally. Using a du­al co­de theo­ry (Ho­des, 1994) as a theo­retical bac
kground for interpretation, we can assu­me that visu­alization of any concept on the Internet can create 
visu­al structu­res of pheno­mena. This visu­al representation can be co­ded in a visu­al co­de and, according 
to a mental mo­del theo­ry (Johnson-Laird, 1980; Coll, 2008), can create visu­al mental mo­dels. When a 
stu­dent gets visu­al and verbal information about the same object, his conscio­usness builds up two mental 
mo­dels that serve as a structu­re to operate concepts. This leads to a theo­retical assumption (Veker, 1981) 
that visu­al information can develop essential visu­al thinking skills necessary to understand concepts. It 
should be no­ted that the number of stu­dents in the group of mo­tivated stu­dents was small.  

It can be assu­med that a majo­rity of stu­dents are not trained to use the Internet for search of visu­ali
zation of difficult phe­no­me­na be­cau­se, in their opinion, the te­acher has to pre­sent all le­ar­ning mate­rial; 
they do not have enough mo­tivation, time and do not make any effort to understand difficult and uncle­ar 
pheno­mena. According to them, teachers are responsible for their misunderstanding; they avoid self-
stu­dy and self-dependent work. Lack of mo­tivation can be the cau­se of stu­dents’ misunderstanding of 
difficult scientific phe­no­me­na; the re­sult of that is ne­gative evalu­ation of their knowledge what is re­lated 
with the evalu­ation of perso­nal abilities. Many ex­ternal factors are being internalized in the period of ado
lescence; low marks may cau­se negative evalu­ation of perso­nal abilities therefo­re such consequ­ences as 
cognitive regression of stu­dents’ conscio­usness must be avoided. Defense mechanisms of ratio­nalization 
and transference also play an important ro­le: stu­dents’ ex­planations that disciplines of a comprehensive 
content are “not inte­resting, too difficult, stu­pid and me­aningless” show that. Stu­dents also raise onto­
lo­gical qu­estions: “Where shall I use this knowledge?”, “What is the point of learning?” They are not 
lo­o­king for answers to these qu­estions; their aim is to break training order and avoid responsibility in a 
difficult edu­catio­nal pro­cess. They are attempts to pro­tect their po­sition, avoid responsibility for le­ar­ning 
results, minimize their own efforts and thus make search for knowledge least pro­blematic in the learning 
pro­cess. This allows the author identify so­me kind of stu­dents’ immatu­rity in terms of self-stu­dy, their 
conscio­usness being ill dispo­sed to learning in a mo­dern paradigm. This paradigm stressed stu­dents’ in
dependent thinking, self-stu­dy skills and minimal reliance on their teachers’ help. This research shows 
that a majo­rity of stu­dents are still unprepared to stu­dy in this new learning paradigm. 
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Conclusions 

Many stu­dents search for visu­al information on the Internet becau­se they want to perceive, unders
tand and learn mo­re about pheno­mena that have not been understo­od by usu­al environmental to­ols. Also, 
stu­dents have a need for knowledge in natu­re science and use the Internet to gain full-scale information 
for deeper knowledge. Many stu­dents do not have a need to lo­ok for visu­al information on the Internet; 
they do not have mo­tivation to search for information and for many of them it is enough information 
in tex­tbo­oks. Stu­dents give pro­minence to teachers’ responsibility for stu­dents’ knowledge. They are 
satisfied with the knowledge passed over by the te­acher in the classro­om and are tended to pass ove­rall 
responsibility for the qu­ality of their knowledge to edu­cators; also, they are doing stu­dents’ du­ty if it was 
ordered by teachers. A majo­rity of stu­dents do not search for visu­al information on the Internet becau­se 
they feel lack of go­od conditions to do that. 
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