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Abstract. The global tendency is obvious: interest in science is on the decrease, the number of pupils
choosing university science curriculums has been constantly declining, and scientific knowledge in
society (especially among young people) is inadequate. In our opinion, humanity verges on social
cataclysms owing to inadequate natural science education as well as on insufficient and often improper
knowledge of nature and human. Natural sciences give us most fundamental knowledge about the world
of nature. Encouragement of young people’s interest in science is the essential scientific problem. As
educational paradigms are being altered we must search for new quality approaches to teaching chemistry
and other science subjects.

The research, which involved 350 senior pupils from Latvia and 762 from Lithuania, analyzes
present-day situation in natural science education. We tried to analyze the factors that cause the interest in
natural sciences to decline: inadequate content of teaching, issues related to teachers® competence, general
attitude of society to natural sciences etc.
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Introduction

It is a substantial characteristic of any reform in the system of education that it can never be
fully completed. The content and forms of implementation differ in any case of alteration. In
many countries, alterations in natural science education have been conducted at all levels of the
system of education. At this point, it is very important to regularly analyze opinions, views and
approaches of those who participate in the process of education, i.e. teachers, pupils, education
managers. It is one of the essential indicators of the situation in education. When choosing a
certain educational programme (e.g., in Latvia) or a certain educational profile (e.g., in
Lithuania), pupils actually associate it with their future — the choice of their future occupation.

A variety of researches have been carried out in the world during recent years in order to
analyze the situation, tendencies and perspectives in science education. The TIMSS and TIMSS-
R research (Third International Mathematics and Science Studies /http://timss.bc.edu/), OECD
PISA  research  (OECD  Programme  for  International  Student — Assessment
/http://www.pisa.oecd.org/pisa/summary.htm/), ROSE research (The Relevance of Science
Education /http://folk.uio.no/sveinsj/) and other smaller researches have been carried out in
many countries as well as in Latvia and Lithuania (Gedrovics, 2000; Lamanauskas, 2000, 2003a,
2003b). Inadequate level of scientific knowledge, the decline of interest in natural sciences on
the whole and the attitude of the present-day society to significance of natural sciences raise the
need to disclose what these issues are caused by. U. Slabin notices a paradox that under the
circumstances of environmental crisis, the popularity of the majority of natural sciences and
chemistry in particular is decreasing (Slabin, 2002). Research made by Kennedy (1996) shows,
that for most of the topics the pupils nominated as easy or difficult (bonding, energy,
equilibrium, formulae/valencies, ions in solution, molarity/stoichiometry, reaction types and
redox) a greater percentage of pupils found them difficult than found them easy. Chemistry is too
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difficult and takes too much time for 16% pupils and chemistry is a boring subject for 19%
pupils (Kennedy, 1996). Many pupils state openly that they do not like schoolwork in natural
science at all. Most pupils do not achieve an understanding of physical or chemical phenomena
(Lechner, 1996). According to H.Lechner, many pupils find it very difficult to grasp the material
of the natural sciences with their abstract formulations. M.Janiuk (1999) also notifies that
difficulties exist in understanding some chemical concepts (misconceptions), and D.Treagust
says, that learning difficulties exist at chemistry lessons (Treagust, 2001). Research indicates that
generally pupils have very poor conceptions of the properties of matter. They cannot
differentiate between macroscopic and microscopic descriptions of matter (Viiri, Hirvonen, Saari
et al., 1999). R.Delpech (2003) also notifies the increasing concern across the UK that pupils are
bored with science.

On the other hand, according to data of the most recent researches (Gedrovics, 2000),
almost 20% of parents and 15% of teachers pointed out that they had no use of knowledge in
chemistry and physics acquired at school. Although a more profound analysis of such assessment
has not been carried out, this fact is alarming indeed.

Some comparative researches conducted in Latvia, Finland, and Sweden (Gedrovics, 2000)
also testify a conditionally low popularity and status of natural sciences. The research revealed
that only 50-65 % of respondents in these countries think that natural sciences are necessary at
the higher level of secondary school (1 . forms). Almost 80% of pupils — pre-service and
in-service teachers — held the same opinion. It is worth here to emphasize that Swedish
respondents (pupils, students, and teachers) rated sciences at the lowest position. It can be
explained by the fact that Sweden is quite experienced in programme-based teaching in
secondary school. This cannot be said about Latvians who have started the transition from
choosing subjects to choosing educational programmes.

A research conducted in Sweden (Dahlbom, 1988), which analyzed extensive data on
natural science education (1896-1988) revealed that the situation has not altered much (time-
wise as well as according to school levels. Thus it is necessary to state that examples discussed
above (Slabin, 2002; Lechner, 1996; Gedrovics, 2000 and others) are not simply isolated notices
but on the contrary, they are constitutive parts of a very complicated problem — general attitudes
of various social groups to natural sciences and learning natural sciences at school. This situation
is also analyzed in the most recent monograph on problems of natural science education at
present-day schools, published in Lithuania (Lamanauskas, 2003b).

Thus this research analyzes senior pupils‘ approach to natural sciences. The principal aim
is to determine pupils® favourite natural sciences, their self-assessment of knowledge in natural
sciences, and fields of studies they intend to choose after graduation. We have tried to reveal
differences and similarities existing between pupils in Latvia and Lithuania.

The methods of research and characteristics of the respondents

This research was conducted in September-October 2003 in Lithuania and Latvia. The
pupils of forms 11 and 12 from Lithuanian schools have participated in the survey. 762
respondents including 420 (55.1%) female and 342 (44.9%) male applicants have been the object
of the research (a consecutive “bunch” system has been applied). 428 (56.2%) eleventh-formers
and 334 (43.8%) twelfth-formers have been involved in the survey. A smaller number of Latvian
respondents, 350 (200 (57%) female and 150 (42.5%) male applicants) participated. The research
and analysis of its results were carried out considering the fact that Lithuanian and Latvian
schools differ in their structure. Latvian secondary school consists of three forms (IOth, 11" 12th)
and Lithuanian consists of only two forms (11™ and 12"™). The Latvian survey involved 82
(23.6%) tenth-formers, 124 (35.6%) eleventh-formers and 142 (40.8%) twelfth-formers. The
method of research was a questionnaire in writing (nominal and ordinal scales were applied). In
addition, it was taken into account that models of differentiated teaching in Lithuania are
substantially different from those in Latvia. In Lithuania, pupils choose between two profiles —
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the profile of sciences and the profile of humanities, while Latvian pupils choose an educational
programme — programme of general education, programme of humanities-social sciences,
mathematics-natural science, and vocationally oriented educational programme. Surveys reveal
that major part of Latvian pupils choose the programme of general education.
The respondents have answered the following questions:

how do you evaluate natural science education acquired in basic school;

what is your favourite subject in natural sciences;

what is your field of the future studies after secondary school is graduated;

what is your activity in nature;

what are the most negative points of learning natural sciences;

which of the natural sciences would you choose if you had no other choice but become a

teacher of natural sciences.

The statistical bundle of programmes SPSS was applied to analyze the research data. To

determine the differences between features under analysis the > criterion and Fisher‘s
multifunctional criterion ¢ were applied.

Results of the research

Interesting results had been revealed after the research was completed. Table 1 displays
Lithuanian and Latvian pupils® assessment of their own knowledge in natural sciences.

Table 1. Pupils’ assessment of their own knowledge in natural sciences.

Level of evaluation | Lithuanian pupils Latvian pupils 01-0; Fisher‘s criterion ¢
N % N % (Pmpir. P

Satisfactory 317 41.6 195 56.9 0.307 4.72 0.000

Partially satisfactory 362 47.5 125 36.4 0.226 3.47 0.000

Unsatisfactory 83 10.9 23 6.7 0.149 2.29 0.011

As can be seen in the table, less than half of Lithuanian respondents consider their
knowledge in natural sciences as satisfactory, 10.9% - as unsatisfactory. No statistically
significant differences between evaluations of different sexes were noticed (p>0.05). Pupils in
forms 11 and 12 evaluate their knowledge similarly (p>0.05). Those who had chosen either the
profile of exact sciences or the profile of humanities also treat their knowledge in natural
sciences in a similar way (p>0.05). Here are some of pupils‘ most interesting ideas: “My
knowledge is partially satisfactory because I am going to fill the “gaps” in my knowledge”; “It
is partially satisfactory. I don ‘t know many things but I know what an atom, molecule or a cell
is“; “I think there should be more practical things than theoretic”; “My knowledge is
unsatisfactory because there are students in my form who are better at sciences and I can’t make
it together with them”; ”In my opinion, we don’t get adequate knowledge in natural sciences at
basic school”; “I am going to choose humanities, and I don’t need chemistry and physics”; “My
knowledge is satisfactory because I am not going to study natural sciences”; “Nothing is enough
for human”; “We get no practical tasks and theory is boring without that”; “In my opinion, the
course in natural sciences is very extensive and difficult and we acquire a great deal of
knowledge”; “It is unsatisfactory because teachers not always understand everything themselves
and they don’'t elicit things properly”; “Unsatisfactory because all we did was just making notes,
studying them on our own and a test in the end - and nothing else”; “Satisfactory, because when
I am outdoors, in town or somewhere else I understand what’s going on, I don’t need other
people’s help”’; etc.

56.9% of Latvian pupils evaluate their knowledge in natural sciences as sufficient and
6.7% as insufficient. Any statistically significant differences between evaluations of different
sexes and forms were noticed. Opinions of Latvian respondents were different: “I understand the
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subjects well”, “they’re interesting, I like them”, “I had good teachers at basic school”, “I
didn’t study hard enough”, “I’m not interested in natural sciences and I don’t like them”, “I had
bad teachers” etc. We compared Latvian and Lithuanian pupils’ evaluations and revealed
statistically significant differences. We can assert that Latvian pupils assess their knowledge in

natural sciences higher than Lithuanian pupils do.
Evaluation of natural sciences may also seem of interest (see table 2).

Table 2. Natural sciences subjects pupils like best (N/%).

Subject Lithuania Latvia

Girls Boys Total Girls Boys Total
Biology 181/43.1 62/18.1 243/31.9 62/31.0 17/11.5 80/22.9
Geography 114/27.1 86/25.1 200/26.2 72/36.0 65/43.9 137/39.1
Physics 43/10.2 120/35.1 163/21.4 18/9.0 34/23.0 52/14.9
Chemistry 52/12.4 33/9.6 85/11.2 13/6.5 13/8.8 26/7.4
None of these 30/7.1 41/12.0 71/9.3 27/13.5 7/4.7 34/9.7
Several - - - 9/4.0 12/8.1 21/6.0
subjects

As you can see, biology is liked best and chemistry — least among Lithunian pupils. Even
9.3% of respondents indicated they liked none of the subjects. Statistically significant differences
were noticed in evaluations of different sexes (3°=97.55, df=4; p=0.000). Girls rate biology as
the best liked subject while boys prefer physics. Latvian pupils indicated that they liked
geography best, and chemistry — least. Actually, Lithuanian and Latvian pupils® assessment of
chemistry is quite similar. Statistically significant differences between the evaluations of sexes
have been determined (y*=45,96, df=5; p=0.000). Both sexes prefer geography. 31.0% of female
respondents regard biology and 9.0% - physics as their favourite subject while a greater
percentage of male respondents (23.0%) indicated physics. 11.5% of male respondents indicated
biology. Thus we can state that statistically significant differences between assessments of the
issue have been determined (x*=74, 29, df=5; p=0.000). Lithuanian pupils prefer biology while
Latvian pupils — geography. In addition, 6.0% of Latvian pupils indicated several subjects.

Here are some of Lithuanian pupils® most interesting opinions: “Most things depend upon
the teacher”; “I emjoy learning human anatomy, diseases, animals, plants”; “I like learning
about foreign countries, other cultures, customs, religions, landscapes”; “I like various
experiments”; “I like chemistry best because it is interesting and I find it quite easy to learn’’;
“Biology is the most useful subject, because we should know as much as possible about our own
organisms and others”; “I enjoy geography because I like travelling, I'm interested in foreign
countries”; “I like chemistry because it is really interesting, especially experiments, but it is not
easy”; “I used to like chemistry and biology but later it became too difficult and I don’t like
them any more. Geography is interesting, besides, we had a very good teacher who knew how to
make things comprehensive”; “Chemistry is interesting because I like experiments and it is

. e«

useful in everyday life”’; “Biology is the easiest subject, chemistry and physics are difficult, and
geography is boring”; “I like physics because it gives a good deal of practical knowledge which
is useful in life”’; etc.

Latvian pupils who indicated several subjects preferred geography and biology as a rule.
This was a dominant combination. Here are some repeated opinions of Latvian pupils: “the
subject is interesting and not very difficult”, “the knowledge I have acquired is useful in my
everyday life“, “I have a good teacher”, ‘it’s difficult to learn”, “I think what we learn is not
useful in my future life”, “I'm interested in other subjects” etc.

Respondents® future plans concerning studies after finishing secondary school may also

seem of interest (see table 3).
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Table 3. Pupils‘ future plans concerning studies after finishing secondary school (N/ %).*

Area of studies Lithuania Latvia 01-Q; Fisher‘s criterion @
(Pempir. P

Social science 170/22.3 38/17.6 0.118 1.53 >0.05
Technological studies 139/18.2 33/15.3 0.077 0.99 >0.05
Humanities 76/10.0 17/7.8 0.078 1.01 >0.05
Natural sciences 44/5.8 23/10.6 0.177 2.29 0.011
Undecided 331/43.4 102/47.3 0.079 1.02 >0.05
Aren't going to study further 2/0.3 3/1.4 0.127 1.64 =0.05

* as research data on this question was analyzed only full responses of 11/12th-formers from
Latvia were taken into consideration (216). 18.8 % of Latvian 11/12th-formers indicated several subjects
or subjects which were not in question.

Fisher‘s criterion fixes the differences existing between the approach of Lithuanian and
Latvian pupils’ to natural sciences. More Latvian pupils give priority to natural sciences than
Lithuanian pupils. The number of those who did not decided yet is substantially the same (43.4%
of Lithuanian and 47.3% of Latvian respondents). It is interesting that 18.8% of Latvian
respondents indicated other possible areas of studies (e.g., military, art, sport, etc.) or selected
several areas, in contrast to Lithuanian pupils. A problem common to both countries has been
brought out: despite the fact that differentiated teaching has been introduced in both Latvian and
Lithuanian schools (profiles in Lithuania and programmes in Latvia) the system is likely to fail
in helping pupils to make up their minds. It is quite surprising that a considerable number of
twelfth-formers have not decided yet upon their future choice of studies. Thus we may state that
the choice of a profile/programme is not always coincident with pupils® interests and their future
plans. One more problem has been distinguished: pupils do not distinctly recognize areas of
studies, e.g. some Lithuanian respondents assigned management studies to humane studies.
Apparently pupils lack information on this subject.

However, natural science education is not only a theoretical teaching (learning) of natural
sciences. Practical exploratory activities are far more significant. These include educational
excursions, project work on nature studies, experiments, etc. What activities connected to nature
do respondents like best? Thair responses are presented in Table 4.

Table 4. Activities connected to nature (%).

Type of activity Lithuanian Latvian pupils | ¢-¢; Fisher’s criterion ¢
pupils (pempir. P
Picking berries, 12.3 5.0 0.266 4.11 0.000
mushrooms, etc.
Relaxation 62.5 53.8 0.176 2.72 0.002
Observing wildlife 15.9 12.6 0.094 1.45 >0.05
Other interests 9.3 28.6 0.509 7.87 0.000

The dominant type of activity in nature is relaxation. 15.9% Lithuanian and 12.6% Latvian
respondents like observing wildlife. According to this criterion there are no statistically
significant differences. However, more Lithuanian pupils give priority to relaxation outdoors
than Latvian pupils. Lithuanian respondents indicated such types of activity as being with
friends, hiking, sports, fishing and other forms of entertainment. Surprisingly, some of
respondents indicated they disliked being outdoors. Thus, having analyzed results of the survey,
we may assert that nature study is not a popular activity and pupils take little interest in it.

Respondents have expressed different views on essential aspects why they didn’t like
subjects of natural sciences (see table 5). It reflects particular units of teaching content. In respect
to physics and chemistry opinions are similar.
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Table 5. Negative points in learning physics and chemistry.

Complicated formulas,
a lot of them to learn,
difficult to apply;
Difficult problems,
tasks, experiments,
schemes;

Disliked teacher;
Boring subject;

Too few practical and
laboratory tasks;
Very difficult tests.

difficult;

Boring,
incomprehensible
subject;

Too many practical
tasks, laboratory
experiments;
Disliked teacher;

Too few experiments,
project works,
laboratory experiments;

Difficult to perceive
atom‘s structure;
Too many tests and
homework tasks.

theoretical things;
Dislike certain topics,
e.g. molecular physics,
mechanics, alternating
current, dynamics;
Complicated tests, we
must study very hard,
difficult to understand
textbooks; Can‘t put
anything into practice,
too few laboratory
tasks.

Lithuanian pupils Latvian pupils
Physics Chemistry Physics Chemistry
Difficult, Difficult chemical Complicated formulas | Complicated formulas,
incomprehensible equations, formulas, and laws, difficult to chemical equations,
subject, some topics problems; understand; difficult to memorize
very difficult; Too much theory, very | Dislike learning what they are called;

Can’t stand, boring etc;
Dislike specific topics,
e.g. inorganic
chemistry, entropy and
enthalpy, properties of
acids; Too much to be
learned by heart, the
teacher does not
explain things clearly;
We do not have a
chemistry classroom,
learning based only on
textbooks, too few
laboratory tasks.

In addition, we have also analyzed dominant responses considering biology and geography.
These are also similar and bring out generality of problems again.

Table 6. Negative points in learning biology and geography.

Lithuanian pupils

Latvian pupils

Biology

Geography

Biology

Geography

Some topics are very
strenuous, for example,
genetics, human body,
etc.

There are plenty of
complicated concepts,
definitions, terminology;
Much theory, books are
too large, a great amount
to learn;

Something boring;

Hard investigations of
animals and plants, for
example, the structure of
organisms, drawings,
work with a microscope;
A teacher is not
interesting;

Too many home tasks;
Too many practical tasks;
Not enough practical
tasks.

Some topics are very

by heart;
A teacher is not
interesting;

In general, it’s an
intricate and boring
subject;

etc.;
I don’t like practical
tasks;

books in use are too

difficult;
I don’t like tests.

strenuous, much learning

I don’t like reading maps;

Much reading, writing,

No suitable textbooks, the

Too many difficult
terms, too much
reading and
memorizing;
Complicated topics,
facile learning;
Dislike topics, e.g.
cell structure, tissues
and their structure,
human anatomy,
genetics; Dislike
teacher, teaches
without enthusiasm;
Too few work with a
microscope, too few
laboratory tasks, no
experiments, etc.

Too much map
studies, reading and
memorizing; Dislike
topics, such as relief,
setting map
references, minerals,
population and
demography,
geography of Latvia,
problems of other
countries;

Dislike the teacher;
Too few Geography
lessons, etc.
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Despite the friendliest assessment of geography, respondents have indicated some
negative aspects. Both Lithuanian and Latvian respondents indicated they disliked work with
maps because it is difficult. Besides, there are too many geographical names to memorize, in
their opinion. Presumably, it may be influenced by inadequate regard to the geography
component in the educational content of primary school.

The patterned situation highlights the approach to natural sciences. The respondents have
been asked to imagine that they have the only choice of future occupation, which is to become a
teacher of natural sciences (see table 7). We suppose that such attitude makes the approach to
natural sciences more emphatic.

Table 7. Choosing natural sciences for studies under certain circumstances (N/ %).

Subject Lithuanian pupils | Latvian pupils 01-92 Fisher*s criterion ¢
(Pempir. P
Geography 308/40.4 166/52.20 0.237 3.54 0.000
Biology 231/30.3 76/23.9 0.144 2.15 0.015
Physics 140/18.4 49/15.40 0.08 1.19 >0.05
Chemistry 83/10.9 27/8.5 0.081 1.21 >0.05

Chemistry is again the least popular subject. The majority of the respondents would settle
upon the studies of geography. Both Latvian and Lithuanian pupils’ assessment coincided in this
respect — ration of the subjects is almost the same. The biggest percentage of respondents, if they
had no other choice, would choose to become a geography teacher and the smallest percentage —
a chemistry teacher. This proves that there exist serious problems in learning natural sciences,
especially chemistry and physics. Statistically significant differences in assessment of geography
and biology have been determined as Fisher’s criterion was applied. More Latvian than
Lithuanian pupils would choose geography for their future studies while more Lithuanian
respondents would prefer biology. The percentage (5.7%) of Latvian respondents indicated
several subjects.

Answers of pupils demonstrate that natural sciences is not so attractive sphere. What to do,
what steps to undertake to raise them, youth, interest to natural sciences? Respondents have
offered some ways (methods) of increasing pupils’ interest to natural sciences (see table 8).

Table 8. The methods to be used to increase the youth interest in natural sciences (natural
history) /%/.

Method Lithuanian Latvian @1-¢> | Fisher’s criterion ¢
pupils pupils Qempir. P

1) To extend the network of natural 14.3 10.8 0.106 1.64 =0.05
history and technological centres for
pupils
2) The media should be more involved 8.7 13.9 0.165 2.55 0.004
into solving science problems
3) To coordinate the content of teaching 23.2 16.6 0.166 2.57 0.004
of natural sciences and other subjects
4) To encourage general projects that 30.5 28.6 0.041 0.63 >0.05
involve schoolchildren and students
5) To devote more attention to nature 17.8 21.8 0.101 1.56 >0.05
study in primary school (forms)
6) Other offers 5.5 8.2 0.108 1.67 =0.047
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Latvian pupils give the priority to press (media), and Lithuanian pupils do to the integrated
contents of natural sciences and other subjects of teaching. Both Lithuanian and Latvian pupils
consider joint research project of pupils and students as the basic method to increase their
interest in natural sciences.

Conclusions

Thus, we may conclude that:

e the respondents positively evaluate natural science background, although their arguments
differ. A part of them suppose that the knowledge acquired in basic school is sufficient.
The others assume that natural science knowledge will not be necessary in the future.
The pragmatic aspect is very clear. Quite a few pupils do not relate their future
profession with natural sciences, and therefore believe that obtained information is fully
enough;

e the respondents, obviously, are self-critical of already received natural science
background at basic school. The role of a teacher, his/her competence and ability to
engage pupils are highly relevant. An important point is to catch the moment when a
pupils is “misunderstanding something”. Systematically growing gaps of knowledge
negatively influence a learner’s approach to natural sciences in general. Then s/he is out
of conceit, sees nothing important to learn, many things become uninteresting. A crucial
aspect is a very small amount of practical, experimental works of natural history. An
educational process of natural sciences is clearly theoretic. It should be stressed that
natural sciences are mainly experimental. Therefore, experimentation has to be included
into the educational process;

e the respondents’ approach to the future intentions is determined by public social-
economic tendencies. Evidently, that rich life in the future is related to social,
humanitarian and technological sciences;

e the evaluations of the respondents draw a conclusion that a problem of educational
content still exists and will be a burning issue in the future. The increasing amount of
information implies to renovate the content of education systematically and flexibly. The
question of the compatibility (integration) of the content of natural sciences remains one
of the central tasks. Traditional textbooks do not meet the requirements of contemporary
teaching/learning;

e a considerable gap between chosen programme of general education (in Latvia) or an
educational profile (in Lithuania) and the intended area of further studies has been
determined. This demonstrates a partial incongruity between theoretical aims of the
educational reform and their implementation in practice, especially in Latvia.
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Pe3rome

MHEHUA U B3TJIAAbI CTAPIHEKJIACCHHUKOB JIMTBBI U JIATBUH
11O BOITPOCAM ECTECTBEHHOHAYYHOI'O OBPA30BAHUA

Bunuenrac Jlamanayckac, Sinuc I'egpoBuic, Exatdce Paiimyauc

B cratee paccmaTpuBarOTCs HEKOTOpPBIE AaCHEKTbl H3YyYEHHs] €CTECTBO3HAHUS B
COBpPEMEHHOM cpeaHel mkoJie JInTBbl 1 JIaTBUM B OCHOBHOM IO CaMOOIIEHKE yYaIIHXCS.

Oxkono 400 anker ObUIO pacHpoCTpaHEHO B psije Ko JlaTBuiickoil pecnmyOnHKu, U OT
HUX ToiydeHo 350 aHKeT, a JIMTOBCKYIO BBIOOPKY cOCTaBWIM 762 pecroHaeHTa. BBumy Toro,
YTO B CpeHuX mKonax JlarBuu o0y4aroTcs ydamuecs TpéX Kinaccos, T. €., 10, 11 u 12 kmaccsl, B
JlaTBUM HECKOJBKO paclIMpWiCs BO3pACTHOW WHTEpBal. KpoMe TOro, B OTIMYME OT IIKOJI
Jluteel, B JlaTBuM yuamiuecss CpelHEd IIKOIbl 00y4aroTcs mo 4 mpoduisM WK Tpymnam
IPOrPaMM.

B xozxe uccnenoBanus 3agaBaics BOMIPOC, YTO MOOYIUIO PECTIOHACHTOB BHIOPATh TOT WIIH
uHON mpoduias oOydeHuss B cpemHeil mkone. Pasymeercs, OTBETHI BeCbMa pa3lIUYHBL, HO
npeodagaloT Takue, Kak: wKoia He npednazaem Opyeux npoghuneii (npocpamm); He OblLIO
KOHKDEmHbLX UHMepecos, 4modvl NOLyyums cpeoHee obpazosanue; Xouy uzyuams UHOCMpAHHbIE
sA3vlky (B OCHOBHOM Te y4aruecs, n30pasiire npopuib T'yMaHUTaApPHO-COIIMAIBHBIX HAYK) H Ap.
OTU U Jpyrue NpHUBENEHHBIE OTBETHI PECIIOHIECHTOB CBUIETEIBCTBYIOT, YTO B psANE LIKOJI,
OCOOCHHO HEOONBIINX MO KOJUYECTBY YyYaIUXCS, ACBATHUKIACCHUKAM TO-TIPEKHEMY HE
MPEJICTABISIETCS IOCTATOYHO IIMPOKOTO BhIOOpa mpoduiieli oO0y4eHus B cpeaHedt mkone. Jla u
CaMU ydJaluecs HeIOCTaTOYHO MOTHUBHPOBAHBI K BEIOOPY TOTO WU IPYTOTO MPOQUIIS.

N3yueHune ecTecTBO3HAHMS CTApUIEKIACCHUKM HA4YMHAIM YK€ B OCHOBHOM IIKOJE,
MIO3TOMY BO3HMKAa€T BONPOC, KaK OHU OICHUBAIOT CBOM 3HAHUSA o IpeaMeTam
€CTECTBEHHOHAYYHOTO IMKJIa (ecTeCTBeHHOHayuHoe oOpa3oBanue, EHO) k Hacrosmemy
MoMeHTy. 13 Bcero konnuectBa pecnionaeHToB EHO cunrator nocrarounsim 56,9% B JlatBuu u
41,6% B JIutBe, otuactu gocrarounbiM EHO cuuraror 36,4% B JlatBuu u 47,5% B JIutse.
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BeisiBneno, 4ro HamOoiee NPHUBICKATENbHBIMH MPEAMETAMU 3TOW TPYHIBI SBISIOTCS
ouonocus B JlutBe u ceoepagpua B JlatBum, a xumus 3aHUMAeET mocienHee (4-e) MecTo cpeau
yyamuxcsi o0eux cTpaH. B kauectBe HambOoyiee OTpPHIATENBHBIX AaclEKTOB HW3YYCHUS
CCTCCTBCHHOHAYYHBIX MPEAMCTOB YYallHUCCsd HA3bIBAIOT OTCYTCTBHUEC MM HEAOCTATOYHOCTH
NPaKTHYECKUX paloT, CI0KHOCTh TEOPETUYECKOr0 Marepuana (B T. Y. B CBSA3U C METOAMKOM
npenonaBaHI/m), OTCYTCTBHUC OJOCTATOYHO SACHOTO HNPCACTABICHUSA O HpaKTquCKOﬁ 3HAYUMOCTHU
yCBamBacMOW TEOPHM M T. J., YTO KOCBEHHO CBHUJETEIBCTBYET W O HEIOCTaTOYHON
MMOATOTOBJICHHOCTHU CaAMUX Yy4HAalIUXCs K CaMOCTOSITETbHOM pa60Te. YacTuuHO 3TO MPOABIIACTCA U
B BBIOOpE ydYamIMMHUCS JanbHeWmeld cdepsl yd4éObl, B KauecTBE KOTOPOW NpeodiafaroT
coyuanvbHble HAYKU, TOCIE KOTOPBIX UIYT mexHorocudeckue. K coxaneHuio, ecmecmeenmule
HayKu TIONIB3YIOTCS €llle MEHbBIICH NMPUBIICKATEIbHOCTHIO. B 11eoM, aHanu3 OTBETOB yYalluXcCs
CpCAHUX IMIKOJI JlarBum n JIMTBEI CBHUIACTCIILCTBYCT, YTO CCTCCTBO3HAHUEC — 3TO OTHIOAb HC
npuBIIeKaTeIbHas chepa.

HexoTtopbie acrieKThl 3y4eHUs] €CTECTBO3HAHMS PACCMATPHUBAIOTCA TAKKE C YUETOM I0Jia
PECIIOH/ICHTOB.

KnwueBble C¢JI0Ba: €CTECTBEHHOHayyHOEe 0Opa3oBaHUE, CpEAHsAs UIKOJA, MHTEpeC K
€CTECTBO3HAHUIO.
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