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Introduction

Currently, information technology integration into
educational practice is very wide and embraces a number of
fields the computers in which are applied as the means of
teaching, communication etc. (Anderson, Collis, 1993; Holmes,
Savage & Tangney, 2000). The concept Information Technology
involves environment related to the human and organizational
aspects where computer is the key element. The other
concepts including educational software, computers and the
latest technologies have a narrower meaning and are used
interchangeably in the article: in all cases they have the most
general meaning of the concept information technology.

When summarizing the variety of information technology
applied in educational practice, the following trends can be
marked: 1) learning about the computer; 2) learning from the
computer; 3) learning with the computer (Jonassen, 1996).

Conceptual verification of the information technology
integration process into educational practice passes through
four stages: initial, operation, integration and alteration
(UNESCO, 1994). The initial stage focuses on computers and
software. The next stage involves practical operation of
information technology in the majority of educational subjects.
A number of countries worldwide are still in this stage —a part
of them have just entered, the others — have nearly finished it
(UNESCO, 2002). The third stage embraces practical operation
of information technology in all educational subjects and
integrated teaching and learning. Learning in the last stage
becomes a continuous process and public position on learning
changes (Dagiené, 2004). The above mentioned stages of
information technology integration are characteristic of
educational practice in schools and other establishment
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institutions of all countries (Lamanauskas, 2005).

Information technology in educational practice in Lithuania started to be operated at the
end of the 9t decade of the 20t century. In the initial stage, close attention was devoted to
computers and software. Having started the process of computerization, computer equipment
at school was supposed to have been the main idea. The results of the first stage of information
technology were summarized in the first international research Information Technology at
School undertaken by the IEA (International Association for the Evaluation of Educational
Achievement) in 1997-1999/SITES M1 (Second Information Technology in Education Study).

The international study SITES M1 tried to clarify the level of school computerization as
well as the situation on how information technology operated in different concentres of
comprehensive school — primary, basic and secondary school. After Lithuania joined this
international investigation, a refusal to examine information technology operated in primary
school in terms of insufficient computer supply was taken into consideration (Markauskaite,
2000). Therefore, the study SITES M1 in Lithuania was pursued only in basic and secondary
school.

The second stage of the study (SITES M2) took place in 1999-2001. It was quality-based
research intended to exhaustively analyze the best examples of information technology,
particularly educational software applied in educational practice (Kurilovas, 2003).

International research in Lithuania was supported by the study of operation and
implementation of information technology (2003). It was carried out in schools which had obtained
educational software applied for teaching sciences including chemistry (Crocodile chemistry),
physics (Crocodile technology), mathematics (Dynamic Geometry) and informatics (Komenskij
logo) (The introduced educational software is being used in various foreign countries and is
recommended to be applied in Lithuanian comprehensive schools by the Ministry of Education
and Science of the Republic of Lithuania.).The investigation revealed insufficient operation of
educational software teaching chemistry, physics, mathematics and informatics. It was
established that despite some schools had purchased educational software, they employed
them very rarely.

Along the above mentioned research on information technology, a few local investigations
the authors of which are the teachers of comprehensive and higher schools have been conducted
(Giedraitiené-Lileikiené, 2001). The local studies most frequently discuss the didactic aspects of
information technology operation. The conclusions of these studies are coincident with those
made by the investigators of other countries. Information technology operation in the educational
process can positively influence schoolchildren’s results (Ainley at all., 2003; Suanpang, 2004),
provisions and their communication with teachers and peers (Fountain, Thomson, 2001, Pelgrum,
2001; Neo, 2003).

The survey of literature indicates that the second stage of information technology in
educational practice of teaching sciences in Lithuanian comprehensive school and the process of
this stage in comprehensive schools of other Baltic states has quite a few common features.
Research shows that recently information technology in Estonian comprehensive school is applied
for teaching informatics as well as other subjects (Hakkarainen et all., 2000; Kurm, 2003).
However, operation of information technology in educational practice of various subjects is not
frequent and is used by a small number of teachers. More often educational software operates
in Estonian primary rather than in basic school (Smeets et all, 1999). Research carried out in
Latvia disclosed the preconditions of insufficient information technology operation in educational
practice of the country including lack of specific programs, need of technological and didactic
knowledge of program operation, shortage of financial motion (Kangro, 2004).

The operation of educational software in educational practise depends on technical base
i.e. school supply with computers and educational software. The study SITES M1 (1998) pointed
out that the majority of comprehensive schools (60-80%) used educational software applied
for exact and natural sciences (mathematics, physics and informatics) while the humanities,
social sciences and integrated teaching were devoted scant attention. Therefore, this
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investigation has been based on the analysis of the frequency of operation of educational
software in educational practice of teaching sciences.

Sciences are taught in different types of Lithuanian comprehensive school: primary school
(concentre 1, forms 1 to 4), basic school (concentre 2, forms 5 to 10) and secondary school
(concentre 3, forms 11 and 12). National research was undertaken in primary and basic school.
Primary school (form 4) offers an integrated course in sciences called world study. Basic school
(form 8) has different sciences including physics, chemistry and biology.

Research carried out by the Lithuanian Centre of Information Technologies of Education
indicates that in 2003, the computer to learners ratio in the primary school concentre was 1 to
32 while in basic school it remained 1 to 19 (Lithuanian education, 2004). According to the data,
it is supposed to think that better preconditions on employing educational software prevail in
basic rather than in primary school.

A summary of the results obtained from national research (national and international)
on information technology operation at institutional level reveals that the studies analysed
information technology operation only in two concentres of comprehensive school - basic and
secondary school. However, no analysis of information technology operation in primary school
was performed. There is lack of research on information technology operation in the process of
teaching different subjects including sciences. No studies of information technology operation
in differently located comprehensive schools (city site, regional centre, rural area) are undertaken.

The above mentioned preconditions have revealed the problem of our research which is
to establish difference in frequencies of operation of educational software in educational practice
of teaching sciences in primary and basic school as well as in comprehensive schools located in
the city site, regional centre and rural area. This issue has determined the aim of research which
is to discover the frequency of operation of educational software in educational practice of
teaching natural sciences following the below indications: a concentre of comprehensive school
(primary school, basic school), location (schools located in the city site, regional centre and rural
area), different subject (physics, chemistry, biology). The object of research is operation of
educational software in the educational practice teaching sciences in primary and basic school.

Methodology of Research
Pedagogical and Psychological Preconditions

Most frequently information technology integration into educational practice can be supported
by two trends of pedagogical psychology which are behaviourism and cognitive psychology which
is the basis of a constructive pattern of teaching (Markauskaité, 2000).

When analysing operation of educational software in educational practice of teaching sciences,
the article discusses both psychological trends. On the one hand, in terms of behaviourism, operation
of educational software is useful in the process of teaching mechanical skills, helps to individualize
teaching and ensures cognitive feedback (Gage, Berliner, 1994; Ozmon, Craver, 1996). On the other
hand, in terms of constructionism, operation of educational software is efficient if helping to apply
gained knowledge in different situations, developing thinking abilities at higher level and encouraging
the processes of intensive learning (Ainley, Arthur, Macklin & Rigby, 2003; Mooij & Smeets, 2001).

Instruments of Research

In order to establish the frequency of operation of educational software in educational
practice of teaching sciences in primary and basic school, a new survey has not been conducted.
The data provided in the account of national research on the 4th and 8t formers’ achievements
has been used (National research on the 4th and 8th formers’ achievements, 2003). Brief reasoning
is employed.
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The basic aims of national research on schoolchildren’s achievements are to ensure feedback
on the implementation of the main goals of developing Lithuanian education, on the creation of
a successful effective educational system and on maintaining education quality. National research
on 4th and 8t formers' achievements carried out in 2003 was undertaken as a multiple part of
school program development that had been started in 2002. The account provides analysis of
how achievements on the mother tongue, mathematics, science and social education mainly
corresponds to the requirements of the General Programs and Educational Standards, explains
school life atmosphere, points out to the load of homework, evaluation of learning results and
application of teaching aids in educational practice. It can be emphasized that the national
research account on schoolchildren’s achievements (National research on the 4th and 8t formers’
achievements, 2003) does not concentrate on operation of educational software in the process
of teaching sciences. However, the collected data allows to evaluate operation of educational
software in the process of teaching sciences in primary and basic school in general as well as
following the indications given in our research: a concentre of comprehensive school (primary
school, basic school), location (schools located in the city site, regional centre and rural area),
different subject (physics, chemistry, biology).

A secondary analysis has been based on the database presented in the account of national
research, and therefore our sampling of the respondents and a model of the sample are
equivalent to sampling of national research and the model of the sample. Thus, brief information
on the model of the sample of national research is imparted. A pattern of the sample of
national research was chosen and the sample itself was performed under the methods applied
in international research IEA (International Association of the Educational Achievement). A
random sample of schoolchildren was applied for the purpose of research. A family random
sample was chosen as the principle of sampling i.e. all the learners rather than individual students
of the same form were randomly sampled to participate in the survey. 2253 fourth-formers
from 117 schools and 2717 eighth-formers from 124 schools were involved into national sampling
in 2003.

The secondary analysis of the data presented in the account of national research on
schoolchildren’s achievements is based on the information about operation of educational
software in primary and basic school only. When answering the national research question
about operation of educational software during the classes in world study, the 4th formers were
allowed to choose a single answer: frequently, rarely, almost never, never. When answering the
national research question about operation of educational software during science classes
(referring to the single subjects including physics, chemistry, biology), the 8th formers were also
given a possibility to single out one version: never, rarely, frequently, almost every lesson.

In order to compare the respondents’ answers about operation of educational software in
different concentres of comprehensive school, the rates of the rank ‘never’ (never uses
educational software) have been used. Information on the rates of the rank ‘never’ makes
available information about the rate of operation of educational software. The intensity
(frequently, rarely, almost every lesson, almost never) of operation of educational software is
not researched.

Results of Research

Operation of Educational software in Primary School during the Process of Teaching Sciences
Having analysed the data provided in the account of national research, the rates of operation

of educational software in primary school have been established (form 4). In addition, the rates of

program operation considering school status according to the location (city site, regional centre,
rural area) have been confirmed (Table 1).
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Table 1.  The rates of schoolchildren’s evaluation of operation of educational software during
the classes in world study ..,

Operation format Complete data(%) Location
City site (%) Regional centre (%) Rural area (%)
Do not use 45.6 44.0 41.8 52.2
Use 54.4 56.0 58.2 47.8

The data indicates that 54% of the primary school respondents operated educational software
during the classes in world study. The comparison of the operation rates of educational software
considering school status depending on the location draws that more frequently the schools of the
city site (56%) and regional centre (58%) rather than those of the rural area (48%) apply
educational software during the classes in world study.

Operation of Educational software in Basic School during the Process of Teaching Sciences

Operation of educational software in basic school during the process of teaching sciences
including biology, chemistry and physics has been researched. The data on operation of educational
software during the classes in biology, chemistry and physics stored in the account of national
research on schoolchildren’s achievements have been collected. The obtained information has
been processed under two features: 1) do not operate educational software; 2) operate educational
software. Moreover, the rates of program operation considering school status agreeably to the
location (city site, regional centre, rural area) have been confirmed (Table 2).

Table 2.  The rates of schoolchildren’s evaluation of operation of educational software during

the classes in science education  _,,.,

Subjects Operation Complete Location

format data(%) City site (%) Regional centre (%)  Rural area (%)
Biology Do not use 58.7 60.1 61.4 52.3

Use 4.3 399 38.6 47.7
Chemistry Do not use 67.4 68.4 704 61.1

Use 32.6 31.6 29.6 38.9
Physics Do not use 69.2 7.4 704 63.9

Use 30.8 28.6 29.6 36.1

The grounds of a secondary analysis show that most frequently (41% of the respondents)
educational software is applied during the classes in biology. However, the programs are very rare
during the classes in physics (31% of the respondents) in the group of compared sciences.

Research on operation of educational software considering school status according to the
location proves that they are more frequently applied during the classes in sciences in schools of
the rural area rather than in those of the regional centre. A rate deviation during the classes in
physics is 7%, during the classes in chemistry — 9% and during the classes in biology — 9%. The rates
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of operation of educational software during the classes in sciences in schools of the city site and
regional have a slight deviation (1-2 %).

Comparison of Operation of Educational software in Primary and Basic School

The rates of operation of educational software during the classes in sciences in basic school
(Table 2) and during the classes in world study in primary school (Table 1) show that in all cases of
comparison, educational software is more frequently applied during the latter classes. There is a
single case of evaluation when the operation rates in primary school of the rural area (47.8%)
almost agree with the rates of program operation in basic school of the rural area (47.7%).

On the basis of the rates, relative frequency has been calculated. In order to make a
comparison of relative frequency of operation of educational software in different concentres of
comprehensive school (primary, basic school) and considering school location (city site, regional
centre, rural area), mathematical statistics has been applied - a statistical index ,t” enabling to
check statistical significance of relative frequency deviation has been calculated (Table 3). The
table presents statistical significance of relative frequency deviation which is marked as follows:
*** - p<0.001, ** - p< 0.01, * - p< 0.05, coloured — deviation is statistically insignificant.

Table 3.  Statistical indexes of relative frequency deviation and its statistical significance of
operation of educational software during the classes in world study and science

education.
Natural sciences Complete data Location
W25 City site Regional centre Rural area
N 2717) N ott; N 706; N 636;
N 1119) N~ g35) N~ 670)
Biology 9,8 7,3 8,0 0,1
Chemistry 6,7" 11,3 12,07 33"
Physics 17,2 12,9 12,07 43~

Calculated statistical significance of relative frequency deviation indicates that only a single
case of comparison which is collating relative frequency of educational software operation in
primary and basic school of the rural area finds it statistically insignificant. In other cases of
comparison deviation of relative frequency remains statistically insignificant. An initial precondition
statistically confirms that educational software is more frequently applied in primary school during
the classes in world study.

The results of the latter and other research (Research on Operation and Implementation of
Educational software; 2003) were compared. The study examined educational software designed
to teach physics (Crocodile Technology) and chemistry (Crocodile Chemistry). Throughout national
research on schoolchildren’s achievements, a smaller number of the questioned learners agreed
that educational software was not employed when teaching chemistry and physics (67% and 69%
respectively). Meanwhile, research on operation and implementation of educational software
explained that 76 % of the respondents did not operate educational software Crocodile Technology
during the classes in physics and 72% of those did not use educational software Crocodile Chemistry
during the classes in chemistry.

A deviation between two different results of the study can be explained by the fact that
research on implementation of educational software analysed the opinion about operation of
specific educational software. Meanwhile, throughout national research on schoolchildren’s
achievements, the learners’ position on general operation of educational software not identifying
specificity of the programs was examined.
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The evaluation of the established rates of operation of educational software faces the problem
of making a decision on an adequate level. How to compare the achieved results? What is the
optimal frequency of operating educational software? We suppose that finding an adequate
level of comparison is rather complicated as the frequency of operating the programs is determined
by a number of factors such as technical resources, teacher training, teaching purposes etc.

A comparison of the obtained results with the data on computer operation in the U.S. schools
presented by the National Centre for Education Statistics discloses that the frequency of computer
operation in the process of teaching sciences in Lithuania does not exceed 50% while in the U.S.
schools, 99% of teachers use computers in educational practice (U.S. Department of Education,
National Center for Education Statistics, 1999). 39% of the respondents claim applying computers
very often and 34.0 % of those - frequently. A comparison of the educational software operation
rates in the process of teaching sciences in Lithuanian comprehensive school with computer
operation in comprehensive schools of other Baltic regions does not show any serious deviations
(Information communication technologies development in education in the Baltic Countries (2004-
2005), 2006). Considering the relativity of an adequate level, there is no need to evaluate computer
operation when teaching individual subjects according to the chosen adequate level. The obtained
data of research on operation of educational software quantitatively evaluate this educational
aspect in the second stage of employing information technologies.

Discussion

The implementation of information technologies in educational practice is most frequently
analysed in terms of school computerization i.e. the first stage of applying information technologies
is researched. This period is important and guarantees transition to the next stage of employing
information technologies which is operating them in educational practice of a number of subjects.

At the end of decade 9, computers as well as educational software were first applied in
educational practice of sciences. Out-of-date training aids used in educational practice teaching
sciences were replaced by educational software creating preconditions for clearer understanding,
better conveyance and advancement of knowledge, successful operation on the material of a studied
subject and an opportunity of applying the previously obtained knowledge in the new situations.

In terms of the situation ‘reason-outcome’, the evaluation of operation of educational
software in educational practice discloses that software employment is determined by the technical
preconditions that open up a possibility of operation of educational software. It has been confirmed
by the results of our research. A comparison between the rates showing operation of educational
software and the rates indicating technical resources in primary schools having a different status
of location declares a direct reliance.

Holistically, the evaluation of operation of educational software presents another proportion
of computer resources to operation of educational software. Occasionally a direct reliance between
the available computer resources and educational software does not exist. Our research proves
that more frequently educational software in basic school of the rural area rather than that of
the regional centre or city site is used. However, the number of computers devoted to teaching
individual subjects is higher in the city cite and regional centre schools rather than that in the rural
area. Moreover, it has been statistically approved that educational software in primary rather
than in basic school is applied more frequently, although the proportion of the number of the
primary school learnersto the number of computers is 1:32 while the situation in basic school is
1:19.

From a holistic point of view, examination of operation of educational software shows that
resources of computer hardware as well as educational issues of this phenomenon must be thought
through. In the future, the problems of educational research should be holistically reasoned
considering operation of educational software in practice of teaching sciences and other subjects.
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Conclusions

Research reveals that educational software is more frequently applied during the classes in
world study in primary school rather than during the classes in natural sciences in basic school. A
deviation between operation of educational software in primary and basic school has been
statistically confirmed.

In terms of school location, research discloses that the schoolchildren of the city site and
regional centre (58%) rather than the learners of the rural area (48%) more frequently operate
educational software during the classes in world study. The basic school students of the rural area
rather than those of the city site and regional centre more regularly use educational software
during the classes in natural sciences (physics, chemistry, biology).

The rates of operation of educational software deviate in different classes of sciences: most
commonly the programs are employed in biology (41%), less frequently — in chemistry (33%) and
the most rarely - in physics (31%) classes.
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Pesome

UCIIOJIb30BAHUE KOMIIBIOTEPHBIX ITPOTPAMM B
HAYAJITBHOM U OCHOBHOM IIKOJIE ITPU
IMPEIIOJABAHUU ECTECTBEHHOHAYYHEIX
OIUCILUIIIINH

IManemupa Ilevronayckene, Mapus bapkayckaiite

IIpo6irema uccnenoBanus: Mcmonb3oBaHWE KOMIBIOTEPHBIX MPOrpaMM IIPU MPEMOJOBAHUU
€CTEeCTBeHHOHAYYHBIX IVCLIUIUINH B HAYaJTbHOM M OCHOBHOU mikoine B JIuTBe He mccimenoBanock. [Toatomy
BO3HUKAET MPOGJIeMa YHCTAHOBUTD PA3IMIMSI MCITOIh30BAHUSI KOMITBIOTEPHBIX ITPOTPaM TP TIPETIONOBAHUT
€CTeCTBCHHOHAYYHBIX AUCIUIUINH B HAYaThHOU ¥ OCHOBHOI IIKOJIe pa3HBIX MECTHOCTHE! (TOpojia, palOHHOTO
LIEHTpa, NEPEBHM), Ha YpOKaX Pa3HBIX €CTECTBEHHOHAYYHBIX NMPEAMETOB: QU3NKM, XuMuu, ouonornu. Llerp
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HCCIIEOBAHNUS -~ YCTAHOBUTH YACTOTY MCIIOJIb30BAHUS KOMITBIOTEPHBIX MPOrPaMM IPU €CTECTBEHHOHAYYHOM
OBPA30BaHWH TI0 3THIM ITPU3HAKAM: KOHIICHTP 00111e00pa30BaTeIbHON IITKOJIBI (HaYaTbHHASI, OCHOBHASI IITKOJIA),
MECTHOCTb (TOPOII, PAOHBII IIEHTP, IEPEBHS), TIPEIMET ECTECTBEHHOHAYYHOTO OBpa30BaHUs ((PU3nKa, XUMUSI,
ouosorust). Merononorust ucciaenoBanusi. OObEKT UCCISTOBAHUS - UCIIOIB30BAHNE KOMITBIOTEPHBIX ITPOrpaMM
B HAYaThHOW M OCHOBHOM IIIKOJIE TIPY TIPETIONOBAHUU TPUPOIOBEICHHUSI, €CTECTBEHHOHAYYHBIX MTPEIMETOB.
MeTonbl UCCIIeIOBAHUS: BTOPUYHUN aHAIU3 PE3YJbTAaTOB HAIIMOHAIBHOTO WCCICIOBAHMS TOCTUXKECHIHI
yYaIuxcsl, CTaTUCTUIeCKMiA aHam3. O0beM uccienoBanus - 2253 yIeHUKHU 4eTBepTOTo Kitacca u3 117 mkour
u 2717 ydeHUKOB BocMoro kimacca u3 124 mkon. PesynbraThl ncciaenoBaHusi. B KoHIEHTpe HauaIbHOM
IIKOJIBI TIPY TPETOJOBAaHUU TPUPOIOBEACHNS, KOMIIBIOTEPHBIE MMPOTPAMMBI MCIION3YIOTCS Yallle 4eM B
KOHIIEHTPE OCHOBHOM LIKOJIBI TIPY MIPEIIOJ0BANY €CTECTBEHHOHAYYHBIX MIPEAMET. DTO pas3indue MOTBePXKIAeTCS
CTaTUCTUYECKU. B KOHIIEHTpe HAYaTbHOW IIKOJBI MPY ITIPETIOOBAHUM IIPUPONOBEICHUE, KOMITHIOTCPHBIC
MIPOTPaMMBI Yallle MCIIOJI3YIOTCS B IIKOJTAX TOPOJOB M PAMOHBIX IIEHTPOB. B KOHIIEHTpE OCHOBHOW IIKOJIBI
IIPY TIPETIOOBAHUM E€CTECTBEHHOHAYYHBIX IPEIMETOB KOMITBIOTEPHBIE MPOTPaMMBI Yallle HMCIION3YIOTCS B
NIEPEeBEHCKUX IIMKOJIAaX YeM B IIIKOJAX TOPOJOB WM PAfOHBIX IEHTPOB Yallle Ha ypOKax OMOJIOTHH, YeM Ha
YPOKaxX XUMHUUA U (DUBUKH.

KimioueBbie CJIOBa: KOHIIEHTP HAYAIBHOU IMKOJBI, KOHIEHTP OCHOBHOM IIKOJBI, PUOIOBEICHUE,
€CTECTBEHHOHAYYHOE OBPA3OBaHIUE.

Received 22 March 2005; accepted 25 February 2006

Palmira Peciuliauskiené
Doctor of Social Sciences, Associate Professor
Vilnius Pedagogical University/Lithuania/,
Department of Education
Studenty Street 39, LT - 08106 Vilnius, Lithuania;
Phone: +370 5 2790042
E-mail: palmira.p@post.skynet.lt

Marija Barkauskaité
Professor, Dr.habil., Head of the Department of
Education
Vilnius Pedagogical University/Lithuania/,
Department of Education
Studenty Street 39, LT - 08106 Vilnius, Lithuania;
Phone: +370 5 2790042
E-mail: edukologija@vpu.lt






