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Abstract

The stud�� deals with the causes and consequences of disinterest of pupils in mathematics and ph��sics and 
loo�ing for a wa�� how to increase the attractiveness of these su�jects in primar�� and secondar�� schools. 
One possi�ilit�� is the use of information and communication technologies in the teaching process. The 
stud�� refers on EDULAB project, created as an initiative of NGO and private sector. Its aim is to create 
a wide program of electronic education and support material for schools �ased on ICT. The EDULAB 
education center gives primar�� and secondar�� schools in Slova�ia the opportunit�� to gain practical s�ills 
in the application of ICT in education. �ia the portal www.naucteviac.s� EDULAB provides schools more 
than 30 000 multimedia resources for five science su�jects. These are multimedia materials of compan�� 
Young Digital Planet, �nown as “universal curriculum” tailored to national language. Nevertheless, 
the latest computer technolog��, interactive white�oards, other computer peripherals and multimedia e-
learning programs don’t give school the guarantee for an increase of the of pupils’ �nowledge, as long as 
the digital learning materials contain a num�er of errors and unaccepta�le simplification.
Key words: digital education, ICT, EDULAB, ph��sics teaching, misconception in ph��sics.  

       
Introduction

in slovakia, ��or a long tim�� r��mains �isint��r��st o�� ��oung ���o�l�� to stu��� natural s�i��n��� 
an� t����ni�al �is�i�lin��s. stu���nts o�� t����ni�all�� ori��nt��� ��a�ulti��s �av�� insu����i�i��nt knowl���g�� 
o�� mat���mati�s an� ����si�s, ��ou ��in� t���m v��r�� �i����i�ult an� t���r����or�� t����� �av�� �robl��m wit� 
un���rstan�ing o�� t����ni�al subj���ts. t�is �robl��m �as a signi��i�ant ���onomi� as����t - in�ustri��s 
�av�� a s�ortag�� o�� quali��i��� sta����. d��s�it�� t��� �ig� un��m�lo��m��nt rat�� in slovakia is a �robl��m 
attra�ting ��oung, tal��nt��� �ro����ssionals, w�i�� ar�� abl�� to ���v��lo� n��w �rogr��ssiv�� �ro�u�ts. 
slovakia is slowl�� but sur��l�� b���oming “ass��mbl�� works�o� o�� euro���.” t��� �ro�ortion o�� 
�ig�l�� so��isti�at��� t����nologi��s on manu��a�turing in slovakia is on�� o�� t��� low��st in t��� eu 
�ountri��s.

t��� �aus�� o�� �oor knowl���g�� o�� �u�ils in mat���mati�s an� ����si�s is to b�� soug�t 
at t��� �rimar�� s��ools. t���s�� subj���ts ar�� not attra�tiv��; man�� �u�ils �onsi���r t���m v��r�� 
�i����i�ult, t���ious an� in�om�r�����nsibl��. on on�� �an�, slovak ���u�ation s��st��m �an to �a�tur�� 
an� nurtur�� tal��nt��� in�ivi�uals, as ��vi���n���� b�� su����ss��s in int��rnational �om���titions an� 
subj���ts ol��m�ia�s, on t��� ot���r �an�, knowl���g�� o�� t��� av��rag�� �u�il ar�� at a v��r�� low l��v��l. 
Worr��ing is t��� ��a�t t�at ���s�it�� t��� im�roving ��qui�m��nt o�� s��ools, t��� av��rag�� l��v��l o�� 
knowl���g�� o�� �u�ils �o��sn’t in�r��as��. t���r����or�� it is n�����ssar�� to im�rov�� t��� motivation o�� 
�u�ils an� t��a����rs to �r��at�� suitabl�� so�ial an� mat��rial �on�itions ��or mor�� ���������tiv�� t��a��ing 
an� attra�tiv��n��ss o�� t��a��ing mat���mati�s an� s�i��n��� subj���ts.
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on�� o�� wa��s to �o t�is is to us�� mo���rn �rogr��ssiv�� m��t�o�s o�� t��a��ing using ict. t��� 
slovak gov��rnm��nt �as a�o�t��� in 2007 t��� con����t o�� using in��ormation an� �ommuni�ation 
tools in ���u�ation (Kon�����ia in��ormatizá�i�� školstva, 2007) w�i�� stat��s: “t��� ��un�am��ntal 
�r��r��quisit�� ��or t��� su����ss��ul �arti�i�ation o�� t��� slovak r���ubli� into t��� global in��ormation 
s�a��� an� t��� global ���onom�� is t��� �ig� ���u�ational l��v��l o�� its �itiz��ns. e�u�ation an� training 
ar�� t���r����or�� �ru�ial ��or in��ormatization o�� t��� so�i��t��. t���r����or�� it is n�����ssar�� to a��i��v�� in 
t��� ���u�ation s���tor ��ollowing global obj���tiv��s:

•	 e�u�ation in in��ormati�s, w���r�� in��ormati�s is t��� subj���t an� tool an� ���u�ation is 
ori��nt��� to �r���ar�� �ro����ssionals in �om�ut��r s�i��n��� an� in��ormati�s.

•	 e�u�ation in ot���r ar��as using in��ormati�s m��t�o�s an� tools t�at �r��at��s 
in��ormatization o�� ���u�ation. in��ormation t����nolog�� is a tool w�i�� ��nabl��s t��� 
intro�u�tion o�� n��w, ���������tiv�� ��orms o�� ���u�ation, su��orting int��r�ulturalization o�� 
���u�ation.

•	 eliminat�� �igital s�litting o�� so�i��t��, to �r��at�� t��� �on�itions ��or t��� a�quisition o�� 
basi� �igital lit��ra��� �uring �om�ulsor�� ���u�ation ��or ��v��r�� �u�il.

•	 buil� an� ���v��lo� in��ormation s��st��ms at all l��v��ls o�� manag��m��nt to �arr�� out 
manag��m��nt a�tiviti��s in t��� ���u�ation s���tor an� its o���rations. "

t��� euro���an commission also �a��s gr��at att��ntion to t��� us�� o�� ict in ���u�ation. t��� 
buil�ing o�� mo���rn ict in��rastru�tur�� ��or all t�����s o�� s��ools is on�� o�� �rioriti��s eu. int��rn��t 
a����ss in s��ools is also v��r�� im�ortant �on�ition. in 2006, 76 % o�� ��il�r��n in eu �a� a����ss 
to �om�ut��rs at �om��. t�is ratio gr��w in 2009 to 86 %. es����iall��, in slovakia 69% o�� ��il�r��n 
�is�os��� o�� a �om�ut��r at �om�� in 2006, w�il�� in 2009 t��� ratio was 86% (K���� �ata on l��arning, 
2011). how��v��r, t��� su����ss��ul us�� o�� �om�ut��rs in ���u�ational �ont��xts is ������n���nt not onl�� 
on t���ir availabilit�� but also on us��rs’ ��amiliarit�� wit� t���m. 

t��� �om�ut��rization an� �igitization o�� ���u�ational stru�tur��s in�lu���s as on�� o�� t��� 
a�tiviti��s eu o���rational �rogram „e�u�ation“ an� t��� o���rational �rogram „r��s��ar�� an� 
d��v��lo�m��nt“. ov��r t��� �ast ��iv�� ����ars �as signi��i�antl�� im�rov��� ��qui�m��nt o�� all t�����s o�� 
s��ools b�� int��ra�tiv�� W�it��boar�s, �om�ut��rs an� ���ri����rals. t��� vast majorit�� o�� s��ools 
gain��� a����ss to �ig�-s������ int��rn��t, mainl�� t�roug� ��ib��r o�ti� �abl��s. all �ig� s��ools an� 
som�� mi��l�� s��ools ar�� ��qui����� wit� vi���o�on����r��n�ing rooms, ��nabling r��mot�� �onta�t o�� 
�on����r��n��� �arti�i�ants.

on t��� ot���r �an�, t��� us�� o�� ��x���nsiv�� ict ��qui�m��nt in s��ools, ��s����iall�� �rimar�� 
s��ools, is not at a su����i�i��nt l��v��l. a��or�ing to surv���� in ��ourt� gra��� o�� �rimar�� s��ools 
in 2007 ����ar, a r��lativ��l�� larg�� s�ar�� o�� stu���nts �a� t��a����rs w�o n��v��r r��quir��� t���m us�� a 
�om�ut��r ��v��n w���r�� t����� w��r�� availabl�� in t��� �lassroom. how��v��r, in slovakia is situation 
not so ba�: about 70% o�� �u�ils ar�� ��or���� b�� t���ir t��a����r to us�� a �om�ut��r ��or �ra�ti�ing 
skills an� �ro����ur��s an� mor�� t�an 90% ��or looking u� i���as an� in��ormation �uring s�i��n��� 
t��a��ing (K���� �ata on l��arning, 2011).

r�����ntl��, t���r�� w��r�� also som�� initiativ��s o�� non-gov��rnm��ntal organizations an� t��� 
�rivat�� s���tor towar�s t��� �r��ation o�� a larg�� �igital ���u�ational �ont��nt an� su��ort mat��rials 
��or s��ool bas��� on ict. on�� o�� su�� initiativ��s is t��� �roj���t edulab (t��� ���nt��r o�� mo���rn, 
2010).

The EDULAB Project
 

t��� ���nt��r o�� mo���rn ���u�ational t����nolog�� edulab was ��oun���� in 2010 as a 
�omm��r�ial a�tivit�� aGemsoft com�ani��s, in�., w�i�� �rovi���s in slovakia �ro�u�ts o�� 
t��� polis� �om�an�� young digital plan��t (young digital plan��t, 2000).  in 2012 edulab 
was trans��orm��� into a non-�ro��it organization wit� �artn��rs “asso�iation o�� �ir���tors o�� 
stat�� s���on�ar�� grammar s��ool in slovakia” , “t��� asso�iation o�� s��l��-gov��rning s��ools in 
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slovakia”, �omm��r�ial �om�an�� atos it solutions an� s��rvi���s, publis�ing hous�� dr. Jos���� 
raab�� slovakia an� int��l cor�oration.

edulab is a uniqu�� ���nt��r o�� mo���rn t����nolog�� in t��� �it�� o�� bratislava, �a�ital o�� 
slovakia, ���sign��� ��or ���������tiv�� a��li�ation o�� ict an� ��or using o�� �igital ���u�ational �ont��nt in 
t��� l��arning �ro���ss. it is a �rotot����� o�� ��utur�� mo���rn multim���ia �lassroom, w�i�� r���r��s��nts 
a �om�r�����nsiv�� �ar�war�� an� so��twar�� solutions in ���u�ational �ra�ti��� wit� a �rimar�� ��o�us 
on all t�����s o�� s��ools an� ���u�ational organizations. t��� main aim o�� t��� ���nt��r edulab is 
to in�r��as�� t��� �o�ularit�� o�� using o�� mo���rn ���u�ational t����nologi��s in s��ools an� s�ow t��� 
b��n����its an� im�ortan��� o�� g��nuin�� mo���rnization o�� ���u�ation. edulab giv��s t��a����rs t��� 
o��ortunit�� to gain �ra�ti�al skills b�� training an� tr��ing t��� work wit� t��� lat��st t����nologi��s 
wit� �u�ils (t��� ���nt��r o�� mo���rn, 2010).

in mar�� 2012, t��� ���nt��r edulab announ���� �rogram o�� su��ort o�� s��ools �igitization. 
in t��� ��ram�� o�� t�is �rogram w��r�� ��stablis���� 20 innovativ�� in��ormation ���nt��rs in all r��gions 
o�� slovakia, w�i�� ���l�ing s��ools to ��amiliariz�� t���ms��lv��s wit� �igital t����nologi��s. an�� 
s��ool in slovakia �an join t��� �rogram. t���r�� ar�� a��roximat��l�� 2,200 �rimar�� s��ools, 250 
s���on�ar�� grammar s��ools an� 500 s���on�ar�� vo�ational s��ools in slovakia. t��� �rogram 
o������rs a vari��t�� o�� b��n����its ��or s��ools an� t��a����rs w�o r��gist��r an� agr���� to t��� �on�itions 
��or us��rs. t��� ��irst t�ousan� s��ools r��gist��r��� in t��� �rogram will r�����iv�� ��r���� a����ss to t��� 
�igital ���u�ational �ont��nt ��or on�� ����ar. t�is �ont��nt is �la���� on t��� �ortal www.nau�t��via�.
sk  an� �ontains mor�� t�an t�irt�� t�ousan� �igital r��sour���s ��or ��iv�� subj���ts: mat���mati�s, 
����si�s, ����mistr��, biolog�� an� s�i��n���. in a��ition, t��� w��bsit�� �ontains arti�l��s an� mat��rials 
��or englis� languag�� an� �om�ut��r s�i��n���. t���s�� mat��rials ar�� �ontinuousl�� u��at��� an� 
su��l��m��nt���. 

r��gist��r��� t��a����rs �an qui�kl�� an� ��asil�� s��ar�� n�����ssar�� mat��rial in �ortal b�� using 
k����wor�s an� ot���r tools. on most issu��s, t���r�� is t��� s��v��ral vi���os, animations, �i�tur��s 
an� gra��s, so t��� t��a����r �an �r��at�� �r���aration ��or �is l��sson. h�� �an us��� not onl�� �igital 
mat��rials ��rom �ortal, but also u�loa� ��our own mat��rial into t��� l��sson. t��� t��a����r �an �r��at�� 
�om��work ��or �u�ils, �la��� it to �ortal an� su���rvis�� t���m.

in edulab various a�tiviti��s an� ��v��nts ar�� im�l��m��nt���, su�� as s��minars, trainings, 
�r��s��ntations, o���n �lass��s an� s�i��nti��i� �is�ussions. pu�ils �av�� t��� o��ortunit��, along wit� 
t���ir t��a����rs visit t��� edulab ���nt��r in bratislava an� tr�� ��ours��l�� an sam�l�� l��sson in 
t��� multim���ia �lassroom. mor��ov��r edulab will su��ort in ��a�� s��ool ����ar, at l��ast 10 
�roj���ts ��or t��� �r��ation an� us�� o�� �igital ���u�ational �ont��nt b�� eur 1 000 ���r �roj���t.

Universal Curriculum

univ��rsal curri�ulum is a s��t o�� multim���ia training mat��rials w�i�� �rovi��� t��� young 
digital plan��t �om�an�� (univ��rsal curri�ulum, 2004). as t��� �om�an�� �r��s��nts on its w��bsit��, 
t��� �ont��nt o�� t��� �urri�ulum is �ivi���� into mor�� t�an 1100 to�i�s, w�i�� ar�� availabl�� in two 
v��rsions - ��or t��a����rs an� �u�ils, taking into a��ount t���ir �i������r��nt n�����s. t��� �urri�ulum 
in�lu���s mor�� t�an t�irt�� t�ousan� �ig� qualit�� int��ra�tiv�� r��sour���s in mat���mati�s, s�i��n���, 
����mistr��, ����si�s an� biolog�� ��or �u�ils b��tw����n 10 an� 19 ����ars o�� ag��. mat��rial is w��ll-
or���r���; it �an b�� ��asil�� a�a�t��� to national n�����s in t��rms o�� �urri�ulum, languag�� an� ��orm. 
t��� us��r-��ri��n�l�� ��nvironm��nt ��or t��a����rs an� stu���nts an� its �ig� qualit�� m��ant t�at t��� 
�urri�ulum gain��� r���ognition in mor�� t�an 25 �ountri��s worl�wi���. in slovakia, �urri�ulum is 
o������r��� b�� aGemsoft �om�an�� un���r t��� nam�� “plan��t o�� Knowl���g��” (planéta v���omostí, 
2010). 

du�� to t��� larg�� numb��r o�� s�ort�omings an� mistak��s t�is �ro�u�t was strongl�� 
criticized by the community Slovak Physicists (Mojžiš, 2011). The main objections were: 
la�k o�� s��st��mati� ��x�lanation, �ons��rvativ�� a��roa�� o�� t��a��ing, la�k o�� su��ort o�� �r��ativ�� 
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t�inking, la�g�� numb��r o�� ��rrors. t��� �urri�ulum �ontains too man�� ��a�ts wit� too littl�� �ont��xt. 
t��� �ro�u�t is too ��x���nsiv��. nor t��� aut�ors o�� l��ssons n��it���r t��� r��vi��w��rs ar�� known. 

for t�os�� int��r��st��� in �urri�ulum t��� �om�an�� o������rs on its w��bsit�� sam�l�� l��ssons ��or 
��a�� l��v��l (sam�l�� ��-l��ssons, 2004). for t��� low��r s���on�ar�� l��v��l t��� t���m�� o�� t��� sam�l�� 
l��sson in ����si�s is “a��ition o�� ��or���s” (sam�l�� l��sson 1, 2004). t��� two �as��s ar�� anal��z��� 
in t��� l��sson – “a �ro� o�� a �ar���l” an� “a boat on t��� riv��r” (figur�� 1).

      
                             a)        b) 

Figure1: a) A drop of a parcel;  b) A boat on the river. 

a��or�ing to t��� animation an� t��� a��om�an��ing �omm��ntar�� t��� �ar���l is a�������t��� b�� 
two ��or���s – ��or��� o�� gravit�� an� win� ��or���. t��� sum o�� t���s�� two ��or���s �r��at��s r��sulting 
��or���, w�i�� ���t��rmin��s t��� �ir���tion o�� t��� �ar���l’s ��lig�t. t�is �omm��nt is ��un�am��ntall�� 
in�orr���t. t��� v��lo�it�� o�� �ar���l on �ara��ut�� v��r�� qui�kl�� stabiliz��s at a valu�� ��or w�i�� t��� 
gravitational ��or��� is balan���� b�� a �rag ��or��� �aus��� b�� r��sistan��� o�� air, an� ��urt���r mov��m��nt 
�as b����n st��a��� straig�t��orwar� (assuming a �onstant v��lo�it�� o�� �rosswin�s).

as known ��rom n��wton’s laws o�� motion, t��� sum o�� ��or���s a�ting on bo��� moving 
uni��orml�� straig�t��orwar� is z��ro. aristotl��’s notion t�at ��or��� is t��� �aus�� o�� t��� motion an� 
wit�out t��� ��or��� mov��m��nt ���as��s, isaa� n��wton r����ut��� mor�� t�an t�r���� �un�r��� ����ars ago. 
t�is ��xam�l�� mig�t s��rv�� to illustrat�� t��� a��ition o�� v��lo�iti��s, but not t��� a��ition o�� ��or���s. 
mor��ov��r, �ross-win� �o��s not a�t at all on t��� �ar���l in st��a��� straig�t��orwar� motion, b���aus�� 
t��� �ar���l will b�� ��alling straig�t �own r��lativ�� to air – t��� �orizontal �om�on��nt o�� its v��lo�it�� 
will b�� ��qual to t��� �ross-win� s������. 

s���on� �as�� ���s�rib��� a boat ��loating a�ross t��� riv��r. a��or�ing to t��� �omm��nt, t��� 
��ngin�� a�ts on t��� boat wit� t��� ��or��� f2 an� wat��r wit� t��� ��or��� f1 in t��� ��low �ir���tion. 
r��sultant ��or��� ���t��rmin��s t��� �ir���tion o�� t��� boat mov��m��nt. as in t��� ��irst �as��, t��� �omm��nt 
is �om�l��t��l�� wrong. anal��sis is similar to ��irst on��. W�il�� t��� boat is motionl��ss, t��� buo��an��� 
��or��� is balan���� b�� gravit�� ��or���, so in v��rti�al �ir���tion is sum o�� ��or���s ��qual to z��ro. W���n 
t��� ��ngin�� is turn on, boat a����l��rat��s but at t��� sam�� tim�� t��� r��sistan��� �ow��r o�� t��� wat��r 
in�r��asing.  t�is ��or��� ������n�s on t��� mutual s������ o�� boat an� wat��r, an� v��r�� qui�kl�� an 
��quilibrium stat�� is r��a�����, in w�i�� t��� boat is moving at a �onstant s������ r��lativ�� to wat��r. 
t��� total ��or��� a�ting on t��� boat will b�� z��ro.

t��� t��rm „��or���“ is �los��l�� r��lat��� wit� n��wton’s laws o�� motion. t�is to�i� is also 
in�lu���� in t��� �urri�ulum, but it is not ��r����l�� availabl�� ��or non r��gist��r��� us��rs. t��� last two 
��xam�l��s �rovi��� a v��r�� goo� t��st, as ��ar t��� t��a����rs un���rstan� o�� n��wton’s laws o�� motion. 
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a��or�ing to ydp w��bsit��, its univ��rsal �urri�ulum „alr��a��� �aving gain��� a��roval an� 
r���ognition in ov��r 25 �ountri��s worl�wi���“. it m��ans t�at t��ns o�� t�ousan�s o�� ����si�s t��a����rs 
in 25 �ountri��s ar�� satis��i��� an� agr����s wit� su�� int��r�r��tation.  t��� �on�lusion is �l��ar, but 
v��r�� worr��ing – t��� vast majorit�� o�� t��a����rs un���rstan� n��wton’s laws m��r��l�� ��ormal. 

mor�� o�timisti� ��x�lanation is, t�at t��a����rs �av�� �oubts about t��� �orr���tn��ss o�� abov�� 
m��ntion��� l��sson, but ��it���r t����� �onsi���r as a�����tabl�� sim�li��i�ation t�at is a��ro�riat�� to t��� 
ag�� o�� �u�ils, or bow to aut�orit�� o�� t��� t��xtbook. but univ��rsal �urri�ulum is not a t��xtbook 
t�at �as writ��rs w�o ar�� liabl�� ��or t��� a��ura���, r��vi��w��rs, w�o �o �om�r�����nsiv��l�� ass��ss 
t��� �ro����ssional, �i�a�ti� an� artisti� �oint o�� vi��w - it’s just a s��t o�� multim���ia mat��rials, 
w�i�� intro�u���� t��� �om�an�� ydp. n��it���r t��� aut�ors nor t��� r��vi��w��rs �an b�� ��oun� on an�� 
w��bsit�� o�� ydp. 

t�ir�, a mor�� r��alisti� ��x�lanation is t�at t��a����rs, w�o un���rstan� t��� ����si�al absur�it�� 
o�� t��� argum��nts in t��� �urri�ulum, sim�l�� �is�ar� t�is mat��rial an� mak�� t��� int��r�r��tation 
o�� �is own. un��ortunat��l��, su�� mat��rials ar�� also in a v��rsion ��or �u�ils, w�o ar�� unabl�� to 
���t���t t���s�� mistak��s. how��v��r, t��� univ��rsal �urri�ulum �ontains a lot o�� �orr���t in��ormation 
an� us����ul multim���ia mat��rials ��or stu���nts an� t��a����rs, but it must b�� subj���t��� to �riti�al 
anal��sis.

t��� misun���rstan�ing o�� n��wton’s laws o�� motions was stu�i��� b�� man�� aut�ors (d��kstra, 
1992; tao, 1999). W��ll known is t��� for��� �on����t inv��ntor�� t��st (halloun, 1985; h��st��n��s, 
1992), w�i�� allows i���nti����ing stu���nt’s �on����ts o�� ��or��� an� motion. aristotl��’s �on����ts in 
m����ani�s ar�� quit�� intuitiv�� an� r��main as working �on����ts ��or man�� ���o�l�� r��gar�l��ss o�� 
w���t���r t����� ar�� t��a����rs, stu���nts or or�inar�� ���o�l��.

Balažovič and Tomášik (Balažovič, 2012) tested more than 800 students from 11 grammar 
s��ool in slovakia.  t����� us��� a sim�l�� t��st �onsist o�� ��our qu��stion. as an ��xam�l��, on�� o�� 
t���m: “t��� ball mov��s uni��orml�� ��rom rig�t to l����t in��lu��n���� b�� t��� two ��or���s. a�� on�� or 
mor�� a��itional ��or���s, i�� it is ��or su�� t����� o�� motion n�����ssar��.” stu���nts s�oul� �raw ��or��� 
v���tor into t��� �i�tur�� (figur�� 2). 

Figure 2: Uniformly moving body – add a force. 

onl�� 17% o�� answ��rs w��r�� �orr���t.  most stu���nts �r��w t��� �ownwar� ��or��� (gravitational 
��or��� ?), ot���r in�orr���t answ��rs w��r�� r��lat��� to t��� ��ri�tion ��or���. about 22 % o�� answ��rs 
�orr��s�on���� aristotl��s’ �on����t o�� mov��m��nt. ov��rall av��rag�� su����ss rat�� in �om�l��t�� t��st 
was about 25 ���r���nts. t��� r��sults w��akl�� ������n� o�� t��� ����ar o�� stu��� – ��rom 22 % in t��� 1st ��ar 
to 28 % in t��� last ����ar o�� grammar s��ool stu���. 

similar r��sults w��r�� obtain��� in man�� ot���r stu�i��s (Jimo��iannis, 2003; c�ang, 
2007; ba��raktar, 2009). it in�i�at��s t�at mis�on����tion in ����si�s, ��s����iall�� in m����ani�s 
ar�� wi���s�r��a� among t��� stu���nts an� un��ortunat��l�� among t��� t��a����rs, too. t��� �art o�� 
r��s�onsibilit�� ��or t�is situation li��s on ���u�ational s��st��m, t��xtbooks an� multim���ia mat��rials 
an� also on not ��noug� goo� �r���ar��� t��a����rs. 
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Conclusions 

la�k o�� int��r��st o�� �u�ils in ����si�s an� mat���mati�s is a s��rious �robl��m ��or so�i��t��. 
a v��r�� im�ortant task is t���r����or�� ��in�ing wa��s to mak�� t���s�� subj���ts mor�� int��r��sting an� 
un���rstan�abl��. t��� us�� o�� ict �an �la�� �ru�ial rol�� in it. a�tiviti��s o�� ���u�ational ���nt��r 
edulab an� its �rogram o�� su��ort �igitization o�� s��ools r���r��s��nt t��� s��st��m wa�� o�� using 
o�� �igital t����nologi��s in t��� ���u�ational �ro���ss. establis�m��nt o�� ���u�ational �ortal www.
naucteviac.sk allows a larg�� numb��r o�� t��a����rs an� �u�ils to us�� mo���rn �igital t����nolog�� in t��� 
���u�ational �ro���ss an� t�us mor�� ���������tiv�� an� attra�tiv�� t��a��ing. how��v��r, �igital r��sour���s 
univ��rsal �urri�ulum on w�i�� t��� �ortal www.naucteviac.sk  is bas��� must b�� subj���t��� to 
�riti�al anal��sis an� must b�� r��mov��� all ��als��, misl��a�ing an� ina��urat�� in��ormation an� 
int��r�r��tation.
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