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Abstract  
The changes that have taken place in the structure of education in the past few years, also the lower 
interest in science or engineering majors in higher education as well as the more and more 
aggravating lack of teacher force along with international surveys, have put science education in the 
focus of interest.  

In this paper, we would like to present the results of a survey that indicate the emotional condition of 
science education in the first place.  

By emotional condition we mean students’ general and subject-specific attitudes towards and opinions 
about science. Motivation theories and the results of science education research underpin and 
emphasize that one important element of subject attitudes is the success of achievement and what is 
even more important from a social aspect, it is also a guarantee for the acceptance of science 
subjects ([1], [2], [3], [4], [5]).  

It has been evident for a while that learning, or in a narrower sense, classroom environment attitudes 
are dominant factors ([6], [7]), and we also have data concerning the fact that personal support to 
students, diverse methodology and non-standard learner activities have the most important effect on 
students’ attitudes ([8], [9], [10]). 
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1 HUNGARIAN SCIENCE EDUCATION IN THE LIGHT OF INTERNATIONAL 
SURVEY DATA 

Examining the PISA surveys, we may see that student achievement shows a definitely declining trend 
and this is even more worrying than the position we have reached in the different rank. As this trend 
shows, the changes of the Hungarian education system compared to itself, independently of other 
countries’ achievement. If analysing the situation deeply and thoroughly is really a must, it is mainly 
because of these worrying trends. Between 2006 and 2009 there were no significant differences in the 
results, however, this changed in the period between 2009 and 2015. (Table 1) 

Table 1.  Table 1 The results of Hungarian students in PISA surveys  
(Source: PISA results of years indicated [11]). 

 2006 2009 2012 2015 
Average results 504 503 494 477 
the rate of best achievement  
(the rate of those reaching levels 6 and 5) 0,6 / 6,9 % 0,3 / 5,4% 0,5 / 5,5% 0,3 / 4,6% 

the rate of poorest achievement  
(the rate of those not reaching level 2) 15,0% 14,2% 18,0 % 26 % 

The rising number of those students achieving poorly is especially dramatic, whereas the number of 
the fast track students does not really change. 

The TIMSS (Trends in International Mathematics and Science Study) measures the mathematics and 
science achievement among 4th and 8th graders every four years with tasks tailored to the curricula. 
We may come to the same conclusions regarding TIMSS compared to PISA: the problem is not the 
rate of better achieving students but the growing number of students with poor results, especially in 
mathematics ([12]) and this is a serious education system issue. (Table 2) 
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Table 2.  Hungarian students’ average points in TIMSS tests  
(Source: TIMSS reports of years indicated). 

 1995 1999 2003 2007 2011 2015 
4th graders 508 no data 530 536 534 542 
8th graders 537 552 543 539 522 527 

The TIMSS tests of 2011 also analysed students’ attitudes depending on the aspects of instrumental 
features of the teaching-learning process and based on this were the countries broken up into 
categories. Hungary got to the category of traditional science education, which includes the following 
[13]: 

− focus on theoretical education, practice has less part 
− systematic and regular memorizing tasks 
− the rate of individual and group work is low 
− teacher’s demonstration is dominant 
− the use of IT devices in lessons is around 2-4% 

The most interesting conclusion is related to students’ self-esteem. It turned out that in countries 
where the requirement standards are lower, students have more positive attitudes, they are more self-
confident regarding their knowledge (whether this is proved by their achievement data or not), are 
more willing to deal with the subject content and they consider science subjects more useful in 
general, while the results of these countries are lower ([13]). The Hungarian 8th graders can judge 
their own achievement realistically, however „…Hungarian students’ negative attitudes towards 
science subjects is conspicuous.” ([13] pp. 76). This may be a sweeping statement, still it draws our 
attention to the fact that less subject pressure (the amount of subject curriculum, requirements, the 
rate of theory) has a more positive impact on subject attitudes. 

2 THE SURVEY OF STUDENTS’ ATTITUDES TO SCIENCE EDUCATION IN 
HUNGARY 

We have had data on attitudes to science subjects for a quite a long time, and the final conclusions 
are always the same: science subjects are at the end of the preference rank, the most favourite one is 
biology, the least preferred one is either physics or chemistry. The last two subjects are ranked at the 
worst position, not only among science subjects but on the whole subject list as well. 

A research group at the University of Debrecen, within the frame of an OTKA-project1, started a 
research in subject attitudes. Student’s questionnaires were compiled in such a way that respondents 
could express their opinions about all science subjects (including mathematics). The most frequently 
used tool of measuring attitudes is that of Likert-scale, so we used it in our research, too. The data of 
Table 3 underpins the results of previous national and international measures. 

Going through the data, the most conspicuous fact is that on the subject list of primary school 
students, science (in grades 5 and 6 this means integrated science) is at the top of the list of cognitive-
focused subjects with large preference points. Due to its complexity, problem and research-based 
quality (individual experiments, taking notes, project based themes) this subject is more preferred as 
opposed to the disciplinary science subjects. 

The data underline those experiences which show that as the time spent on learning these subjects 
grows and with students becoming older, subject attitudes are getting worse  ([14], [15], [6]).  

There is a significant decline in the preference of biology and physics and this may be explained with 
the subject contents (becoming more theoretical and abstract).  

                                                        
1 OTKA project No. K105262:” New, interdisciplinary approach to science subject-pedagogical researches” OTKA: Hungarian 

Research Fund.  
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Table 3.   Subject preference rank among primary and secondary school students 
(5-scale rank averages). 

Primary  School   N: 680 
 

Secondary Technical School    
N: 1030  

Secondary Grammar 
School    N: 1885 

draw 4,02   draw 3,77   English 4,28 
science 3,9   IT 3,66   history 4,05 
IT 3,91   English 3,62 

 
literature 3,83 

biology 3,8   history 3,5 
 

biology 3,6 
English 3,77   geography 3,5 

 
mathematics 3,62 

history 3,75   literature 3,45 
 

draw 3,61 
literature 3,59   grammar 3,32 

 
IT 3,57 

German 3,57   music 3,23 
 

grammar 3,51 
music  3,48   biology 3,2 

 
geography 3,4 

geography 3,5   maths 3,16 
 

German 3,38 
mathematics 3,38   chemistry 3,1  music 3,15 
grammar  3,36   physics 2,9 

 
chemistry 3 

physics 3,2   German 2,93 
 

ethics 2,91 
religious studies 3,14   Ethics 2,61 

 
physics 2,8 

chemistry 3,1 
    

  

According to our assumptions and other sources, the importance and utility of subjects may play an 
essential part in forming attitudes. In the interpretation of secondary school students, importance 
(because of the maturation exam and further studies) is clearly separated from utility as being useful in 
everyday life. 

Table 4 shows the data of subject importance and usefulness. Our analysis suggests that the 
strongest correlation is between subject preference and usefulness, so it seems if students believe 
and recognize (we cannot judge whether this is cognitive or emotional) that the subject may be useful 
later on, it affects subject attitudes positively. 

Table 4.  Importance and usefulness rank of subjects among secondary students 
(5-scale rank averages). 

Importance Usefulness 

Grammar  School  
N: 1844  Secondary Technical  

School  N: 984 
Grammar School 

N: 1839 
 Secondary Technical  

School  N: 984 
foreign 
language  4,86 1. 

foreign 
language  4,43 

foreign 
language  4,86 1. 

foreign 
language  4,43 

maths  4,28 2. grammar  3,96 grammar  4,09 2. grammar 3,88 
history  4,24 3. geography  3,82 IT  4,09 3. geography 3,85 
grammar  4,15 4. literature 3,74 maths 4,01 4. IT  3,48 
literature 4,00 5. maths 3,69 biology 3,78 5. maths  3,48 
IT  3,85 6. history  3,67 geography 3,72 6. literature  3,35 
biology  3,82 7. IT 3,51 history  3,67 7. history 3,25 
geography 3,70 8. physics  3,40 literature 3,48 8. physics 3,25 
chemistry 3,17 9. chemistry  3,24 ethics 3,31 9. biology  3,11 
physics 3,14 10. biology  3,10 physics 3,04 10. chemistry 2,99 
ethics 2,91 11. draw 2,80 chemistry  2,91 11. ethics 2,91 
draw 2,52 12. ethics 2,68 draw 2,27 12. draw 2,49 
music 2,14 13. music 2,12 music  1,99 13. music 2,01 

The points of usefulness tend to be lower than those of importance except for foreign language, which 
corresponds with the result showing that grades mean the main learning motivation (and this appears 
in the importance dimension). 
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Attitude surveys are basically suitable for detecting acquirement motives, thus disclosing the main 
motives for learning is necessary throughout a complex attitude analysis. To the „why am I learning 
it?” question we have given the different answer options in the table. 

Based on the whole population, we may conclude that grades and self-expectations top the list, while 
motives related to the subjects (being interesting, thirst for knowledge) are in the middle rank, or lower.  
The higher rank of general knowledge seems to be a learnt motive (or rather a verbal cliché) and not 
an inner drive. 

In order to judge this properly, though, we need more directed analyses. The lower points of further 
studies are understandable, as it appears only in a certain population as a determining reason (in this 
case, however, it is extremely strong, ranks one of the first two places). Surprisingly enough, friends 
appear in the last place of the rank list with just few points. 

There are several researches that describe the inspiring effect of social communities, this has not 
been verified in our sample in any of the institutions and age-groups 

Let us examine now to what extent different learning motives influence subject attitudes. To present 
this, we use the correlation matrix of subject preference and learning motives. 

Table 5.  Correlation coefficients (rPearson)  of  reasons for learning and subject preference  
among secondary school students ((p<0,01; r ≥ 0,5 bold). 

 Biology Physics Geography Chemistry 

GS STS GS STS GS STS GS STS 
importance 0,709 0,523 0,699 0,534 0,627 0,478 0,713 0,546 
usefulness 0,537 0,397 0,551 0,417 0,489 0,372 0,550 0,426 

mark 0,323 0,252 0,264 0,167 0,221 0,121 0,365 0,131 

further studies 0,605 0,240 0,583 0,313 0,388 0,213 0,589 0,335 

thirst for knowledge 0,613 0,355 0,615 0,390 0,543 0,216 0,627 0,438 

core knowledge 0,391 0,264 0,370 0,185 0,327 0,219 0,402 0,292 

interesting 0,668 0,401 0,631 0,386 0,568 0,415 0,668 0,422 

teacher’s respect 0,433 0,215 0,308 0,249 0,302 0,169 0,442 0,299 
parents’ respect 0,287 0,202 0,202 0,196 0,122 0,066 0,306 0,228 

friends 0,213 0,113 0,185 0,262 0,106 0,175 0,225 0,225 

myself 0,460 0,172 0,388 0,351 0,287 0,084 0,46 0,255 

We may see that there is a difference between the results of secondary grammar and technical 
schools, it is typical that among secondary grammar school students there are higher correlations, 
especially owing to subject usefulness and interesting curriculum. Grades and self-expectations as 
well as core knowledge as motives for learning hardly correlate with attitudes. It seems we must 
question the teacher’s myth that grades have a strong impact on subject preference, rather it is the 
other way around.  And it follows from this that the stable and real influence of grades on each subject 
is by far not that strong as we have believed.2 

Importance, however, tops the rank list both among reasons for learning and correlation values 
independently of the type of institutions and the subjects. Subject attitudes, however, are influenced by 
those variables the most that appear only in the middle rank of learning motives among students. 

Based on this, we may have a general vision where students’ learning is driven by an outside force, 
but on the whole subject attitudes and motivation for acquiring knowledge are influenced by 
usefulness, interesting subject content and thirst for knowledge. The dimensions of being interesting 
and useful – we may conclude- are the questions of curriculum, content and methodology. 

The curiosity and fun of science cannot replace systematic knowledge, nevertheless it may be 
attractive for incurious, under-motivated students and for those who have-self-esteem problems. ([16]) 

                                                        
2 We must be careful with clear cut declarations as subject attitudes and motivation are net completely the same. 
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3 SCIENCE LESSONS FROM INSIDE: DIFFERENT METHODS AND TOOLS 
APPLIED IN LESSONS 

The visible elements of the teaching-learning process which are interpreted as the high quality of 
teaching by students, are among others the forms of classroom management, learning tools and 
applied methods in lessons. In the literature of subject attitude surveys they are ranked high as part of 
the learning environment and according to most sources they have an important impact on subject 
attitudes. (Table 6) 

Table 6.  Method and learning tool frequency in lessons (5-grade Likert-scale averages). 

 
Biology Physics Geography Chemistry 

PS GS STS PS GS STS PS GS STS PS GS STS 

group work 1,91 2,70 1,90 1,93 1,90 2,40 1,98 2,40 1,80 1,82 1,70 1,80 
film, video 2,16 3,00 2,20 1,81 2,30 2,40 1,97 2,80 2,40 1,91 2,10 1,80 

Interactive board 3,35 3,40 2,60 2,76 2,80 3,10 3,21 3,10 2,70 2,71 2,40 2,30 

written homework 2,63 2,40 2,20 3,05 3,40 2,70 2,84 2,60 2,40 2,83 3,20 2,10 

written test 3,03 3,60 3,50 3,05 3,60 3,50 2,99 3,60 3,50 3,10 3,60 3,50 

presentation 2,04 2,90 2,20 1,99 2,50 2,30 1,94 2,60 2,30 2,15 2,40 2,00 
online tasks 1,71 2,00 1,90 1,54 1,90 2,00 1,73 1,90 1,90 1,74 1,80 1,70 

Individual tasks 2,85 2,90 2,50 3,09 3,70 3,20 2,93 2,70 2,60 2,94 3,20 2,70 

PowerPoint/Prezi 2,58 3,30 2,50 2,32 2,50 3,10 2,77 3,50 2,70 2,39 2,30 2,10 

demonstration tools 3,20 3,50 2,50 2,76 3,20 2,60 3,96 3,90 3,50 3,08 3,30 2,40 

oral test 3,10 3,80 3,00 2,54 3,20 3,00 3,21 3,80 2,90 3,10 3,30 2,90 

teacher’s experiment 1,72 2,30 1,90 3,12 3,50 2,90 1,42 1,60 1,70 3,71 3,60 2,60 

using course book 3,82 3,40 2,60 3,20 2,80 3,10 3,90 3,80 2,70 3,52 3,20 2,70 
homework from 
course book 1,92 2,00 1,80 2,48 2,90 2,30 2,10 2,20 1,80 2,28 2,80 1,80 

learner’s experiment 1,39 2,20 1,60 1,97 2,10 2,10 1,20 1,50 1,50 1,79 2,10 1,70 
writing sketches 4,30 4,50 4,10 4,48 4,60 4,40 4,10 4,60 4,40 4,67 4,50 4,40 

According to our data the typical difference cannot really be detected among subjects, but rather 
among teacher-focused as well as student-active methods. The most frequently used methods are 
passive, teacher-centred methods: we may conclude that writing sketches is a main element of each 
subject in every single type of institution.(4,42 average). In fact, this means teacher dictation and 
copying presentations from the board or projected ppt slides (from time to time individual, creative 
sketch writing appears, too but this is only a part of individual or group work). 

In each subject and school type, both oral and written tests are common (3,15 and 3,38 averages), 
also the use of course books (3,23) (we cannot judge whether this is creative or reproductive), 
teacher’s experiments in physics and chemistry tend to be quite frequent (3,31 and 3,65) except in 
secondary technical schools where the average is lower by one point. 

On the one hand this is good news, on the other hand though it proves that demonstration 
experiments do not result in such a dramatic growth of motivation as we have hoped before. In biology 
and geography, the use of smartboard is relatively high (3,4 and 3,2), while there are hardly any 
teacher experiments, which can be explained with the nature of these subjects. 

Student-active methods, such as interactive tasks, group work (2,02), student’s experiments (1,76), 
learner’s presentations (2,28) or online exercises (1,82) are usually ranked low, which means that they 
are applied only a few times or never during the school year. All in all we must say that Hungarian 
science education seems to be rather passive, focusing on subject contents and is practically teacher 
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and course book- centred, just as it was decades ago and for the time being there is hardly any effort 
towards involving students in active learning.3 

We must point out the fact regarding these sweeping statements though that certain inner diversity 
does exist in the school system. It means that the „top” of science education, that is secondary 
grammar school courses (specialized classes, optionally chosen subjects) and the subject-specific 
segments of secondary technical education (e.g. chemistry, engineering, IT, health education) provide 
a completely different methodological and toolkit culture from the mass education of science. 

We must examine, however, to what extent each method, tool and work form influence attitudes 
towards subjects. The question is whether this research verifies statements that underline the fact that 
in science education more group work, projects and experiments would be needed because they have 
a positive effect on subject attitudes. 

According to our data, this assumption does not prove to be true, we did not manage to find strong or 
even medium strong correlations between all these methods and subject preferences. This is 
especially surprising because most of the pedagogical innovations are related to some of the 
methodological elements, school equipment, learning management, and we are convinced more or 
less that with this most of our problems are solved. 

No doubt that presentations, group work or student’s experiments may improve certain competences, 
although it seems that these effects do not really influence students’ attitudes to science subjects. 

4 THE CORRELATIONS OF INDIVIDUAL LEARNING STRATEGIES AND SELF-
ESTEEM 

Methods applied in lessons are mostly not learner-active methods that is why we also asked students 
what tools, sources and other help they used when learning on their own. We supposed that even if 
there is no intensive learner collaboration in class, during out- of - lass learning this appears in a larger 
rate.  

The table 7 clearly shows the priority of notebook sketches and teacher’s explanations, apart from 
these online sources can be also found and it is an interesting fact that in such a content-based 
system as the Hungarian one, the course book is not only positioned in the middle rank but it has a 
much lower value compared to notebooks and teacher’s explanations. 

Table 7.  The most frequently used tools in learning science (5-grade Likert-scale averages) 
Grammar School (N: 1842) and Secondary Technical School (N: 969). 

 
GS STS 

notebook sketches 4,48 3,8 
teacher’s explanation 4,18 3,61 
online resources 3,70 3,52 
course books 3,21 2,94 
friends’ explanation 3,15 2,89 
family’s explanation 2,85 2,85 
other books 2,64 2,73 

While we consider the Hungarian education system to be rather course book-focused, still we can see 
that it is not completely true, furthermore peers, the family and friends’ impact is fairly weak. Just as 
we have concluded previously, among grammar school students each variable is presented with a 
significantly higher value, this shows a stronger motivation to learn, whereas there is no structural 
difference in the use of learning tools and sources, the rank is completely the same in case of both 
types of institutions. The different learning tools practically do not have any impact on subject 
attitudes, the correlation values reach 0,3 only in case of biology and chemistry in grammar schools 
(which still means a weak correlation). The reason for this is not really clear, but we may conclude that 
                                                        
3 We must emphasize that the overburdened curriculum and the pressure for control holds on to every single element of the 

subject material sets up an obstacle to using student-active methods; at this point we cannot put the blame on teachers (only 
partially). 
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the preference of the two subjects correlate with each other (the co-variant value between the 
preference of the two subjects is 0,763). 

One important determinant of learning motivation and achievement is the system of expectations and 
self-esteem which are formed by students in relation with the subjects. In one of the panels of the 
questionnaire we asked students how they evaluate their own achievement, learning attitude and the 
general parameters of science subjects (number of lessons, usefulness, the quality of the subject 
content) (Table 8) 

Table 8.  The general evaluation of subjects and own attitudes according to students  
(5-grade Likert-scale averages)  Grammar School (N: 1839) and Secondary Technical School (N: 960). 

 
GS STS GS STS GS STS GS STS 

biology biology physics physics geogr. geogr. chem. chem. 
1. I understand the material 3,85 3,27 3,12 2,85 3,86 3,30 3,16 3,01 

2. I am satisfied with my 
achievement 3,82 3,24 3,48 3,07 3,81 3,40 3,53 3,35 

3. My grades reflect how much I 
learn 3,68 3,31 3,45 3,21 3,78 3,32 3,59 3,20 

4. I always do my homework 3,07 3,06 2,81 2,98 2,99 2,93 2,97 2,89 

5. I am only nervous before tests 3,01 2,91 3,00 3,03 3,06 2,91 3,06 3,09 

6. I think there is too much 
theoretical material 3,01 2,91 3,30 3,25 3,26 2,99 3,35 3,35 

7. I usually just memorise the 
subject material 2,26 2,41 2,42 2,54 2,52 2,62 2,45 2,58 

8. I usually just memorise the 
subject material 2,16 2,71 2,56 2,65 2,37 2,63 2,48 2,60 

9. I think this subject is useless 2,01 2,38 2,60 2,37 2,19 2,40 2,54 2,58 

10. I think this subject is useless 1,89 2,20 1,96 2,22 1,69 2,28 2,00 2,06 

In this question panel there are one positive and one negative variable group (1-5 and 6-10 questions) 
can be found. In the questions of the “confidence factor” (1-4) the grammar school students 
systematically and significantly reached higher points, the order of subjects in this case is biology-
geography, then falling behind by 0,5-08 physics-chemistry come in order and this is similar in both 
types of institutions. Secondary technical school students gave 0,4-0,42 lower points to questions 1-3, 
which can be explained by the uncertainty regarding these subjects, at the same time from other 
elements of the research it becomes evident that these students spend much less time on learning 
science subjects (2,8 hours less per week), besides this as we have seen before, they rank the role of 
science subjects in their lives lower (table 5). Doing homework is the only question where there is no 
difference between the two types of institutions, which is surprising, regarding the different learning 
motivation in case of science subjects these institutions. 

Taking a look at the negative type of “opposition” questions once again surprisingly, there is hardly 
any difference between the two institution types, judging curriculum is the same (question 6) and we 
cannot find significant difference in the other questions either (the only exception is judging the 
number of biology lessons). 

Our data show that this panel of questions also underpin the difference between the two types of 
institutions, as in grammar schools confidence is higher, the rate of input-achievement is more 
reasonable, which proves the stronger and general commitment to learning, while in secondary 
technical schools the data suggest some kind of uncertainty and learning apathy. 

The judgement of science curricula is the same, also that of lesson numbers, the theoretical feature of 
subject contents and the usefulness of subjects is also similar in both institution types. It means that 
students have the same opinion of science education in general, however, we must highlight, that in 
those groups where learning motivation and commitment are higher, tolerance towards subject 
requirements is stronger and there are more efficient coping techniques used in case of the otherwise 
less preferred subjects as well. 
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It seems in the Hungarian education system science training is tailored to the needs of the elite 
population of grammar schools, and for those who do not belong to this group (and the rate of these 
students is getting higher in the secondary school cohort) science education remains strange. The 
structural reforms were launched in the school year of 2016-17 about the impact of these changes we 
have not had data available yet. 

Apart from the basic data it is worth examining to what extent the elements of confidence-opposition 
influence subject preference (Table 9). 

Table 9.  Correlation coefficients (rPearson) of the general evaluation of subjects and own attitudes according 
to students reasons for learning and subject preference among secondary school students. 

 GS STS GS STS GS STS GS STS 
biology biology physics physics geogr. geogr. chem. chem. 

1. I understand the material ,599** ,310** ,631** ,314** ,459** ,203** ,661** ,210** 

2. I am satisfied with my 
achievement ,277** ,244** ,273** ,240** ,289** ,244** ,363** ,205** 

3. My grades reflect how much I 
learn ,233** ,198** ,170** ,097** ,214** ,148** ,251** 0,047 

4. I always do my homework ,372** ,187** ,278** ,202** ,212** ,237** ,453** ,216** 

5. I am only nervous before tests ,125** ,123** ,067** ,082* 0,022 0,022 ,140** ,125** 

6. I think there is too much 
theoretical material -,338** -,118** -,354** -,120** -,390** -,191** -,393** -,141** 

7. I usually just memorise the 
subject material -,306** -,117** -,267** -,121** -,237** -,127** -,326** -,152** 

8. I usually just memorise the 
subject material -,500** -,227** -,410** -,160** -,332** -,065* -,412** -,166** 

9. I think this subject is useless -,572** -,208** -,538** -,221** -,463** -,102** -,524** -,157** 

10. I think this subject is useless -,307** -,160** -,274** -,221** -,127** -0,023 -,358** -,118** 

These data show that the variables (both in the positive and negative segments) affect subject 
attitudes only in case of grammar school students. Understanding the curriculum has a strong 
correlation value regarding each subject (rPearson: 0,459-0,661), while satisfaction with achievement and 
grades do not or hardly correlate with subject preferences. The high number of lessons and the 
uselessness of subjects have an impact on preference only in the grammar school sub-sample, it is 
mostly medium strong, however, we find significant negative correlation values (rPearson: 0,410-0,572). 
The far too theoretical curriculum though not too dominantly, still in a negative way does affect the 
grammar school sub-sample (rPearson: 0,338-0,393). 

The secondary technical school sub-sample represents a more or less neutral pattern in this block of 
questions, just like before: the variables do not or just weakly influence subject attitudes. While in case 
of grammar schools we can draw up the factors which have an impact on science subject attitudes, 
even interference points, as for secondary technical schools, this is not possible. 

That is why when thinking of science education, we must reconsider the complete reform of the 
traditional curriculum planning mechanism, as based on these data it seems that the elements of 
learning environment has only a little impact on subject preferences. It must be once again 
emphasized though that subject attitude is not the same as real subject achievement, but it is one of 
the most significant elements of learners’ school activities [17]. Furthermore, subject preferences play 
an important part in forming modern science approach because this largely contributes to forming 
students’ attitudes and views towards science later on as grown-ups. 

5 CONCLUSIONS 
Based on our surveys we may conclude that a key issue of our science education is curriculum, 
because if neither different methods nor teacher’s attitudes are significant regarding learner’s attitudes 
then there is nothing else left just the subject content. In the past few years (or even decades) every 
change that was about to take place in science education was accepted with serious objection. 

3502



While science should be about open mindedness, curiosity, strong commitment, the truth is that the 
different actors of the field (teachers, researchers, policy-makers –apart from rare exceptions) can 
hardly be convinced of giving up the vision of not having enough lessons, or leaving out some 
chapters would ruin the scientific logic of the subject, and only interdisciplinarity is valuable as 
opposed to the holistic concept. Unfortunately, these kinds of massive beliefs dominate the 
professional discourses even these days, so if we want to achieve some kind of positive changes in 
science education, we must think over a couple of things: 

How is it possible that science is one of the favourite subjects even among 8th graders, while the 
interdisciplinary science subjects are ranked much lower at the preference list? 

What makes us think that merely methodological changes (the „top hits” are always different) are 
efficient and will bring about radical improvement in science education, if this is not underpinned by 
data?  

What does the science of everyone mean and what does the science of a few ones refer to? If it has 
not worked out well so far and along with some differentiation, the inner structure of the knowledge to 
be acquired is basically the same, and only the amount of knowledge to gain is different, meant for 
everyone and the few ones in the curricula (that is the ones who want to study science further on), 
then why do we believe that this is going to work well in the future? 
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