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Abstract

The ro­le of ICT in edu­ca­tion in who­le and particu­larly in science edu­ca­tion is very im­portant to­pic.  It is worth 
empha­sizing that in recent years, a general degree of integra­ting ICT in the pro­cess of teaching has increa­sed in Lit­
hu­a­nia as well as in other countries. The growth is cha­racteristic not only at university level but also at other levels 
of the edu­ca­tion system. It is accep­ted that ICT ma­kes the process of teaching/learning more effective and benefi­cial 
whereas the edu­ca­tion system starts functio­ning faster. The development of ICT and the pro­cess of glo­ba­liza­tion de­
termine altera­tion in the edu­ca­tion system as well as in the who­le so­ciety. The im­plementa­tion of new techno­lo­gies in 
the edu­ca­tio­nal pro­cess raises new possibilities for both teacher and learner, enhances edu­ca­tion qu­a­lity and ma­kes 
the edu­ca­tio­nal pro­cess mo­re versa­tile.
On the other hand it is necessa­ry to devo­te all our efforts to mo­nitor the pro­cess of using ICT in general scho­ols. It 
is necessa­ry to conduct regu­larly researches of different sca­le for better understanding of a situ­a­tion of use ICT in 
the teaching /learning pro­cess. 
Pilot research Stu­dent and Com­pu­ter-Ba­sed Techno­lo­gies was conducted in Octo­ber – No­vem­ber, 2009. To collect 
the required da­ta, an ano­nymous qu­estionnaire was prepa­red. Research sam­ple consisted of 211 respondents who 
were 1st year university stu­dents (freshmen).
In the ma­jo­rity of ca­ses, the stu­dents learn to use com­pu­ter independently, whereas next co­mes help pro­vided by 
friends and fa­mily mem­bers. It has been established that com­pu­ter-ba­sed techno­lo­gies are very ra­rely used du­ring 
the lessons of other subjects. The respondents think that using com­pu­ter-ba­sed techno­lo­gies in the classro­om du­ring 
the lessons of sciences has the highest impact on cognitive abilities (know­ledge acquisition, self-suffi­cient stu­dies 
etc.).
Keywords: general scho­ols, com­pu­ter-ba­sed techno­lo­gies, pilot research, science edu­ca­tion. 

In­tro­duction 

Re­cently, com­mon inte­rest in using com­puter-ba­sed tech­nologies for the purpose of te­aching/le­ar
ning sciences has signifi­cant­ly increased at internatio­nal level. Dif­ferent types of research are carried out 
to reason the ef­fi­ciency of the applied techno­lo­gies, an im­pact on bro­adening know­ledge etc. Vario­us 
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investigations are conducted in Lit­huania. The report of the internatio­nal Sof­tware and Information In­
dustry Associa­tion of the year 2000 sum­ma­rizes more than 3500 studies on applying ICT for educa­tional 
purpo­ses and presents conclusions indicating that the use of ICT in the educatio­nal pro­cess can im­pro­ve 
teaching/learning as well as may have a po­sitive im­pact on the fi­nal results, at­titudes and com­munication 
with teachers and ot­her students. On the ot­her hand, applying only the latest training aids cannot guaran­
tee bet­ter results of teaching/learning. ICT is an abso­lutely ef­fective instrument for teaching sciences. 
For instance, the possibilities of multimedia create conditions for establishing ‘virtual scho­ol labo­rato­
ries’ and doing dif­ferent imitations (for exam­ple, com­plex natural pheno­mena, expensive and com­plica­
ted instruments). Com­puter-based techno­lo­gies are widely applied to find connections bet­ween real and 
virtual labo­rato­ries and can be incorpo­rated into mo­re and mo­re involved educatio­nal techno­lo­gies. In 
this ca­se, the applica­tion of Augmented Re­a­lity Tech­nologies in educa­tional practice can be mentioned 
as one of the exam­ples. The internatio­nal pro­ject ARiSE (http://www.arise-pro­ject.org) has revealed in­
teresting results. Research on pedago­gical ef­fectiveness has disclo­sed that these techno­lo­gies can be an 
ef­fective instrument for im­pro­ving the quality of teaching in general (Lamanauskas, Pribeanu, Vilko­nis, 
Balog, Iordache, Klangauskas, 2007). The later performed in-depth research on pedago­gical evaluation 
has also demonst­rated po­sitive results (Lamanauskas, Bilbo­kaitė, 2009). On the ot­her hand, the pro­blem 
is a choice bet­ween virtual and real teaching/learning environment. Real experimentation, examination 
etc. is crucially im­portant for learning sciences. The researchers no­tice that both children and adults are 
strongly mo­tivated by experimenting, disco­vering and understanding things in their own way (Bilek, 
Krumina, 2008). Thus, the basic pro­blem is the co­ordination of real experimentation in the classro­om 
with the experiments conducted in the virtual environment. Chemist­ry is one of the exam­ples sho­wing 
that sciences are based on experiments. The examiners find that strong emphasis on ‘pure’ e-learning 
only cannot be the only choice as most frequent­ly this is a com­bination of e-learning and face to face or 
mo­bile pro­cess (Cedere, Priksane, 2006; Lo­vatt, Finlayson, James, 2007). 

Mo­reo­ver, com­puter-based techno­lo­gies as such cannot increase the ef­fi­ciency of the teaching/lear­
ning pro­cess and therefo­re must be appropriately applied in the educatio­nal pro­cess. 

Research plays a fundamental ro­le despite the fact that regardless of a gro­wing num­ber of com­pu­
ters in com­prehensive scho­ol, the im­mediate use of tho­se in the pro­cess of teaching/learning is insuf­fi­
cient due to dif­ferent reasons. The teacher should be able to take into account and involve in their daily 
work rapidly changing techno­lo­gies and new appro­aches and standards in the education field, which re­
quires a higher performance both for students and teachers (Dudareva, Bruneniece, 2008). Teaching and 
learning are mainly based on the interaction bet­ween a teacher and a student. The befo­re mentio­ned inte­
raction is also determined by the use of com­puter-based techno­lo­gies. Therefo­re, an im­portant point is 
constant supervision and evaluation of using these techno­lo­gies. The received information can help with 
identifying the existing short­co­mings and finding adequate decisions on overco­ming the encountered 
weaknesses which is relevant in terms of managing the educatio­nal pro­cess. First of all, this is due to the 
fact that arranging a lesson in the classroom and the methods of te­aching/le­arning using com­puter hard
ware dif­fer from that based on a traditio­nal appro­ach. Dif­ferent­ly, the carried out so­cio­lo­gical research 
on expanding the use of IT in Lit­huanian scho­ols shows that a po­sition on applying IT in the educatio­nal 
establishments is rat­her limited and a wider application of com­puters usually ends out­side informatics 
classro­om (Bedulskis, 2005). Hence, the ob­ject of research is the use of com­puter-ba­sed tech­nologies 
in the pro­cess of teaching/learning sciences. Research is aimed at establishing the positions of 1st year 
students on applying com­puter-based techno­lo­gies in com­prehensive scho­ol learning sciences and at 
disclo­sing the frequency of using these techno­lo­gies in the classro­om during the lessons on sciences. 

Research Metho­do­lo­gy

General Cha­racteristics of Research

Pilot re­se­arch Stu­dent and Com­pu­ter-Ba­sed Techno­lo­gies was conducted in Octo­ber – No­vem­ber, 
2009. A questionnaire was used as a met­hod of the conducted study that fully corresponds to the Lit­hu­
anian context as the respondents were the graduates from dif­ferent com­prehensive scho­ols throughout 
Lit­huania. 
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To collect the required data, an ano­nymous questionnaire including four main blocks was prepa­
red. 

1.	The level of ability to use com­puter (in to­tal, 30 parameters were included, for exam­ple, ability 
to use pro­grams and do­cuments, ability to operate fail search system etc.).

2.	The met­hods of using com­puters (5 parameters were included, for exam­ple, learned during infor­
matics classes; during classes in ot­her subjects; during extracurricular activities; helped family 
mem­bers, friends etc.; individual learning).

3.	The evaluation of the frequency of applying com­puter-based techno­lo­gies during the classes of 
sciences (5 parameters were included, for exam­ple, the frequency of using a com­puter pro­jector 
by the teacher; the frequency of demonst­rations do­ne by the teacher, the frequency of applying 
com­puter-based techno­lo­gies by the students for the purpo­se of practical experimentation; the 
frequency of com­munication bet­ween students and teachers out­side the classro­om etc.).

4.	Opinions on applying com­puter-based techno­lo­gies during the classes of sciences at scho­ol. 20 
clo­sed type questions were addressed, for exam­ple, using com­puter-based techno­lo­gies to make 
lessons mo­re interesting, to increase mo­tivation, for com­munication purpo­ses etc. 

All four blocks were made of clo­sed type statements, the questions to which are given applying a 
ranking scale from 1 to 5. Every statement was given the calculated po­pularity index (0 ≤ PI ≤ 1). The 
clo­ser is PI value to 1, the mo­re im­portant is the statement to the respondent. 

The questionnaire also included a demographical part and so­me ot­her additio­nal variables (for 
exam­ple, the time the respondent uses com­puter; the daily average of time the respondent spends on le­
arning using com­puter-based techno­lo­gies).   

Research sam­ple 

Research sam­ple consisted of 211 respondents who were 1st year students.   

Table 1. 	 Characteristics of the surveyed respon­dents. (N/%). 

Sex 
Fema­le Ma­le To­tal 

66/31,3 145/68,7 211/100

Lo­ca­li­ty 
Gra­du­a­tes from ci­ty scho­ols Gra­du­a­tes from regio­nal cen­

tre scho­ols To­tal 

95/45,0 116/55,0 211/100

Pro­gram of stu­dies
So­cial sciences Physi­cal bio­medi­cal sciences To­tal

109/51,6 102/48,4 211/100

The field of so­cial sciences was represented by the students of educo­lo­gy, eco­no­mics, business ad­
minist­ration and management. The field of physical and bio­medical sciences involved the students of 
physics, opto­met­ry, mat­hematics, informatics, bio­lo­gy and eco­lo­gy. The sam­ple of research consisted of 
students from four depart­ments of the same university. Though it is not strictly a random sam­ple, ho­we­
ver, it is suppo­sed to be part­ly random due to the precondition that the respondents random­ly represent 
com­prehensive scho­ols lo­cated at dif­ferent parts of Lit­huania and that the major part of the surveyed 
participants graduated from these scho­ols in 2009. From this point of view, the respondents’ opinion 
on using com­puter-based techno­lo­gies for the purpo­ses of teaching/learning sciences in com­prehensive 
scho­ol is accepted as very im­portant and objective. 

Sta­tistical da­ta ana­lysis

To analyze research data, the measures of descriptive statistics (averages, po­pularity indexes, stan­
dard deviations) and the met­hod of data reduction (factor analysis) / multidimensio­nal statistical analysis 
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have been applied. To establish deviations bet­ween the variables, nonparamet­ric chi-square (χ2) crite­rion 
is used. The SSPS statistics batch is used as an instrument for data pro­cessing. 

Research Results 

The respondent­s‘know­ledge of using com­puter was assessed. The obtained results are presented in 
Table 2. The po­pularity index and standard deviation (0 ≤ PI ≤ 1) were calculated. 

Table 2 shows that individual know­ledge (PI = 0.84, standard deviation SD = 0.21) as well as 
friends, family mem­bers etc. (PI = 0.72, SD = 0.27) most frequent­ly helped the students with using 
com­puter. A part of students found im­portant know­ledge and skills gained during informatics lessons 
(PI = 0.63, SD = 0.28). Ho­wever, only a minor part of the respondents im­pro­ved their know­ledge and 
skills during the lessons of ot­her subjects and extracurricular activities. 

Forming two groups of respondents considering their specialities revealed (so­cial sciences, SS and 
physical/bio­medical sciences, FBS) that taking into account all 5 parameters, no statistical signifi­cant 
deviation bet­ween the opinions of the students representing these groups was no­ticed (Table 2).

Table 2. 	 Gained know­ledge of using computer.

Wa­ys of le­ar­ning N PI SD
1. Independently 211 0.84 0.21
2. Helped friends, fa­mi­ly members etc. 211 0.72 0.27
3. Du­ring informa­tics lessons 211 0.63 0.28
4. Du­ring the lessons of other subjects 211 0.40 0.26
5. Du­ring extra­curri­cu­lar acti­vi­ties

A statistically signifi­cant deviation bet­ween the opinions of the graduates from city and regio­nal 
centre scho­ols was established in view of the im­pact of informatics lessons on im­pro­ving know­ledge 
about using com­puter (Picture 1). The null hypot­hesis about equal averages is rejected conside­
ring the level of signifi­cance which is p < 0.001. Informatics lessons had a higher im­pact on know­led­
ge of the students from regio­nal centres (PI = 0.70) rat­her than on tho­se from the city (PI = 0.53). 
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I have learnt­ ho­w­ t­o­ use co­m­put­er: 1 – during inf­o­rm­at­ics lesso­ns; 2 – during t­he lesso­ns o­f­ 
o­t­her subject­s; 3 – during ext­racurricular act­ivit­ies; 4 – o­t­hers help; 5 – independent­ly  

Figure 1. 	 Ways of using computer in terms of scho­ols.

An assessment in terms of the sex (Figure 2) indica­tes that fe­ma­le students le­arn better during 
informatics lessons than male students, respectively (PI = 0.68) and (PI = 0.51). Female rat­her than ma­
le students were also stronger influenced by ot­her people (friends, family mem­bers etc.), respectively 
(PI = 0.77) and (PI = 0.62). The null hypot­hesis about equal averages is rejected and the level of signifi­
cance is p < 0.001. Though both male and female students in the majo­rity of cases learnt to use com­puter 
independent­ly, ho­wever, female students seem to be mo­re straightforward and receptive to informatics 
lessons and help from ot­her people. 
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Figure 2. 	 Ways of using computer in terms of the sex.

An assessment of the frequency of applying com­puter-based techno­lo­gies during the classes of 
sciences (physics, bio­lo­gy, chemist­ry, geography) disclo­sed they had been used very rarely. The teachers 
relatively frequent­ly used com­puter presenting new material during physics (PI = 0.30) and bio­lo­gy 
(PI = 0.23) lessons. Also interactive demonst­rations were organized during physics (PI = 0.31) and 
bio­lo­gy (PI = 0.22) lessons. At times, the students self-suf­fi­cient­ly did ho­mework and tasks on bio­lo­gy 
(PI = 0.23) and physics (PI = 0.20). Com­puter-based techno­lo­gies were hardly applied during chemist­ry 
and geography lessons. It should be no­ticed that the teachers of sciences have a contact with students 
very rarely out­side the classro­om, i.e. give advice and prepare dif­ferent tasks using appropriate sof­tware. 
No statistical deviation has been established bet­ween the answers of male and female students from the 
city and regio­nal centre about the frequency of using com­puter-based techno­lo­gies in the classro­om. 

An assessment of opinions on applying com­puter-ba­sed tech­nologies during the classes of sciences 
at scho­ol and the im­pact of com­puter-based techno­lo­gies on perso­nal development has been undertaken. 
The follo­wing statements can be regarded as the most relevant:

•	 Using appropriate sof­tware made the pro­cess of learning mo­re interesting during lessons (PI = 
0.79);

•	 Com­puter-based techno­lo­gies used by teachers made the lesson mo­re engaging (PI = 0.76);
•	 Using com­puter-based techno­lo­gies helped with a bet­ter understanding of a new to­pic 

(PI = 0.70).   
Ho­wever, the respondents have doubts about:
•	 Using com­puter-based techno­lo­gies in the classro­om for the purpo­se of raising individual mo­tiva­

tion (PI = 0.50);
•	 Using com­puter-ba­sed tech­nologies in the classroom for the purpose of raising inte­rest in scien

ces (PI = 0.47).
It is suppo­sed that the respondents do not relate com­puter-based techno­lo­gies to learning mo­tiva­

tion and de­e­per inte­rest in sciences as in com­pa­rison the te­achers of sciences ra­re­ly apply com­puter-ba
sed techno­lo­gies in the pro­cess of teaching. Ho­wever, sciences in particular open up strong possibilities 
of using these techno­lo­gies for educatio­nal purpo­ses. 

Factor analysis was carried out em­plo­ying the met­hod of the main com­po­nents with Varimax ro­ta­
tion. 20 answers to 1 question were grouped considering three factors (Table 3). 6-7 statements describe 
each statement. Taking into account general features these factors were given the names Interchangeable 
abilities, Nega­tive im­pact of com­pu­ter-ba­sed techno­lo­gies and Cognitive abilities.  
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Table 3. 	 The results of factor analysis of using computer-based techno­lo­gies.

FACTOR 1:  In­ter­chan­geab­le abi­li­ties Fac­tor loa­dings of items
1. Using softwa­re genera­ted interest in the la­test techno­lo­gies 0.74
2. Using compu­ter-ba­sed techno­lo­gies helped with cho­o­sing an indi­vi­du­al met­

hod of learning. 0.74

3. Using compu­ter-ba­sed techno­lo­gies in the classro­om pro­mo­ted commu­ni­ca­
tion between stu­dents 0.72

4. Using compu­ter-ba­sed techno­lo­gies increa­sed interest in sciences 0.65
5. Using compu­ter-ba­sed techno­lo­gies helped with ma­ny-si­ded development of 

skills 0.64

6. Using compu­ter-ba­sed techno­lo­gies helped with applying avai­lable knowledge 
in practi­ce 0.64

7. Using compu­ter-ba­sed techno­lo­gies in the classro­om increa­sed perso­nal mo­ti­
va­tion for learning 0.63

FACTOR 2: Ne­ga­tive impact of compu­ter-ba­sed tech­nologies Fac­tor loa­dings of items
1. Using compu­ter-ba­sed techno­lo­gies di­stracted attention, prevented from inten­

se concentra­tion 0.80

2. Using compu­ter-ba­sed techno­lo­gies prevented from conti­nuo­us learning 0.78
3. Using compu­ter-ba­sed techno­lo­gies in the classro­om  used to pro­vo­ke stres­

sful si­tu­a­tions 0.73

4. Using compu­ter-ba­sed techno­lo­gies has a nega­ti­ve impact on health 0.70
5. Applying compu­ter-ba­sed techno­lo­gies in the classro­om  used to cau­se pro­

blems of commu­ni­ca­tion with the teachers of sciences  0.68

6. Using compu­ter-ba­sed techno­lo­gies in the classro­om  only increa­sed depen­
dence on them 0.67

7. Using compu­ter-ba­sed techno­lo­gies has no impact on the pro­cess of learning 0.49
FACTOR 3: Cogni­ti­ve abi­li­ties Fac­tor loa­dings of items

1. Compu­ter-ba­sed techno­lo­gies crea­ted possi­bi­li­ties of a better understanding of 
a new to­pic 0.77

2. The applied softwa­re helped with a better acqui­si­tion of knowledge 0.77
3. Lessons used to be mo­re interesting when using  compu­ter-ba­sed techno­lo­

gies in the classro­om 0.66

4. Compu­ter-ba­sed techno­lo­gies crea­ted condi­tions of independent learning  0.65
5. Lessons were not so ti­ring using compu­ter-ba­sed techno­lo­gies 0.63
6. Using compu­ter-ba­sed techno­lo­gies in the classro­om added mo­re va­riety to 

the pro­cess of learning 0.62

The first factor Interchangeable abilities co­vered 7 statements describing the im­pact of IT on in­
terest in sciences, techno­lo­gies, mo­tivation for learning, practical use as well as com­munication and 
collabo­ration bet­ween students. The second factor Nega­tive im­pact of com­pu­ter-ba­sed techno­lo­gies emb
raced anot­her 7 statements characterizing the im­pact of IT on concentration, consistent studying, stress 
remo­ving etc. The third factor Cognitive abilities consists of 6 statements giving an account the im­pact 
of IT on learning a new to­pic, acquiring know­ledge and making the pro­cess of learning mo­re interesting. 
Every factor was given the po­pularity index (PI) (Table 4). 

Table 4. 	 The po­pularity in­dexes of factors. 

N PI SD
Factor 1 211 0.57 0.18
Factor 2 211 0.31 0.17
Factor 3 211 0.71 0.15

Table 4 shows that the third factor has the strongest im­pact (PI = 0.71). The respondents accept that 
com­puter-based techno­lo­gies have the highest im­pact on cognitive abilities, i.e. using com­puter helps 
with increasing the quality of learning. The obtained result PI = 0.31 of the second factor indicates that 
using IT in the classro­om helps with concentration, prevents form distracting at­tention and do­es not cre­
ate stressful situations, i.e. has no negative im­pact on the state of health and perso­nal development. In 
terms of the first factor, slightly po­sitive at­titude exists (PI = 0.57). The respondents do not overemphasi­
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munication and collabo­ration bet­ween students. A statistically signifi­cant deviation bet­ween the opinions 
of the respondents from the city and re­gional centre and the im­pact of com­puter-ba­sed tech­nologies on 
the first factor Interchangeable abilities has been no­ticed. The null hypot­hesis about equal averages is 
rejected at the level of signifi­cance and makes p < 0.001. In terms of this aspect, the po­sition of the sur­
veyed participants from regio­nal centres is mo­re po­sitive (PI = 0.60) rat­her than of tho­se from the city 
and makes (PI = 0.52). Therefo­re, it is suppo­sed that the respondents from regio­nal centres still want to 
use com­puter-based techno­lo­gies mo­re frequent­ly than tho­se from the city and therefo­re are mo­re active 
in com­municating and collabo­rating with their colleagues or are mo­re engaged in sciences when using 
com­puter-based techno­lo­gies. 

Considering the opinions of the examined respondents in all factors, no statistical deviations bet­
ween male and female students as well as bet­ween so­cial and physical, bio­medical sciences have been 
no­ticed. 

Conc­lu­sions 

The re­sults of the carried out re­se­arch Stu­dent and Com­pu­ter-Ba­sed Techno­lo­gies has shown that:
•	 In the majo­rity of cases, the students learn to use com­puter independent­ly, whereas next co­mes 

help pro­vided by friends and family mem­bers. The lessons of informatics have a higher im­pact 
on the learners from regio­nal centres and female students. The classes on ot­her subjects and extra­
curricular activities have no signifi­cant im­pact on increasing know­ledge of work at com­puter. 

•	 It has been established that com­puter-based techno­lo­gies are very rarely used during the lessons 
of ot­her subjects. The teachers relatively frequent­ly used com­puter during the lessons of physics 
and bio­lo­gy, les frequent­ly - during the classes of chemist­ry and physics. The teachers of scien­
ces very rarely use com­puter-based techno­lo­gies out­side the classro­om, i.e. for tuto­ring, giving 
advice, performing dif­ferent tasks. 

•	 The respondents think that using com­puter-based techno­lo­gies in the classro­om during the les­
sons of sciences has the highest im­pact on cognitive abilities (know­ledge acquisition, self-suf­fi­
cient studies etc.). Ho­wever, they do not find im­portant the im­pact of techno­lo­gies on mo­tivation 
for learning, practical use, com­munication and collabo­ration bet­ween students. Mo­reo­ver, ap­
plying com­puter-based techno­lo­gies in the classro­om helps with concentration, prevents from 
distracting at­tention and do­es not lead to stressful situations, i.e. has no negative im­pact on the 
state of health and perso­nal development.  
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