Journal of Baltic Science Education, Vol. 6, No. 1, 2007
PUPILS’ MENTAL MODELS OF A PULLEY IN BALANCE
(P. 26–34)

ISSN 1648–3898

EARLY SCIENCE TEACHING
IN THE NEW PRIMARY
SCHOOL IN SLOVENIA

Abstract. Focusing the problem of

Vlasta Hus, Boris Aberðek

rapidly disappearing interest for

© Vlasta Hus

natural science and technical studies

© Boris Aberðek

the Slovene school system began to
reform natural science and technical
teaching from the beginning - from

Introduction

the primary level. The article

With establishment of a new independent state, Slovenia
changed its school system from the primary to the university
level. Careful taughts have been spent and still are in the area
of natural science and technical education/technical science
teaching. Focusing the problem of rapidly disappearing interest
for natural science and technical studies the Slovene school
system began to reform natural science and technical teaching
from the beginning - from the primary level. It is very possible,
that the reason for this disappearing interest for science and
technology studies is not connected only with the way how we
are teaching, but also (maybe primary) because our life style
and our worth in general has been changed. In this paper this
socio-economical point of view will not be discussed. However,
we will give our attention only to the pedagogical, didactical
point of view.
On the primary level (in the first trilenium of the
compulsory nine year “basic” school) the natural science and
technical education are implied in the school subject, so called
“E n v i r o n m e n t a l e d u c a t i o n ” (Krnel, 1996). This
subject has replaced the existing subject called “Early natural
and social studies”. The curriculum of the Environmental
education is based on recent theoretical, developmental,
psychological and methodological findings (Pohl, 1997, Pohl,
2000a, Pohl, 2000b). It results from the learning target and
process strategy of the curriculum planning and it is based on
the constructivist and humanistic theory of learning and
teaching, with greater emphasis on cross-curricular links
between subjects, and on increased teacher autonomy (Bloom,

presents the results of the empirical
study, which monitored the changes
of quality in early science teaching
on primary level after changes of
school system at the end of the
millennium.
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1984, Fullan, 2001). The only compulsory parts of the curriculum are the teaching aims while the
pupils’ activities, didactic recommendations and suggested cross-curricular links are an optional
part and can therefore be replaced with more convenient criteria. In the didactic references of the
national curriculum for the Environmental Studies a particular emphasis is placed on the
consideration of pupil’s experiences and ideas, on children’s concrete activities, which should be
controlled in the first grade and which should lead to concrete products, on the variety of teaching
forms and methods, on a significant consideration of individual differences in pupils’ abilities, and
on indirect observations of the environment (White book, 1995, National curricula board, 1998).
Such an orientation of the teaching will eliminate the basic deficiencies, which appeared in
the subject of Early natural and social studies like: the prevailing frontal teaching, the prevailing
verbal-textual and illustrative-demonstration teaching methods, too much of dealing with ideas,
which led to factography and to a low level of knowledge (Kordigel, 1991/1992). The emphasis
was placed on the realization of mainly material tasks of school lessons, whereby the functional
and educational tasks were neglected. These are the evaluation findings of the experimental
introduction and observation of the curriculum from 1957 (Ðegula, 1964) and from 1983 (Adamiè,
1990). The results of the international comparative studies IAEP, in which also our third-year pupils
were included (natural science), showed more increased efficiency in tasks which demanded only
a reproduction of what was learned than in tasks, in which it was necessary to integrate knowledge
and use it in solving certain problems. In accomplishing the latter tasks they occupied the last place
(Piciga, 1993, Kordigel, 2002).
In this paper we present the study, in which we have tried to find out how the planned
changes in the curriculum of the Environmental Studies were realized in practice by means of
empirical research (Hus, 2001, Hus, 2005).
Definition of the problem
In our research we have tried to find out how the lessons of Environmental Studies in the first
year of the “new” nine-year education programme differ in quantity and quality from the lessons
of the Natural and Social Sciences in the first year of the “old” eight-year education programme.
According to the “new” education programme the children start their education at the age of 6
and continue until the age of 15 while according to the “old” education programme the children
started their education at the age of 7 and have continued until the age of 15 (Labinowicz, 1989).
We focused on planning and presenting both subjects within three common thematic clusters. We
compared teaching aims and analysed their dimensions (Pohl, 2000a, Pohl, 2000b). We analysed
the appropriateness or suitability of interaction, teaching methods, teaching aids, resources, lesson
structures or stages of lessons and the participation of pupils in relation to the achievement of the
teaching aims in both subjects. We were also interested in the pupils’ attitude towards the respective
subject. We investigated the teacher’s opinion about the reformed school subject (Zoldosova,
2006).
Methodology of Research
Method
The basic research method was causal non-experimental method of pedagogic research.
Sample and data gathering
On the level of the indirect observations of both subjects the sample contained:
• 18 detailed curriculum or annual teaching plans, 9 for each subject or in other words
one from each unit of the Board of Education),
• 36 teaching plans, including the teachers, who were involved in the indirect lesson
observations of both subjects.
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Four primary schools belonging to the Maribor region of the Board of Education were selected for
the direct systematic classroom observations of the Environmental Studies and Natural and Social
Sciences. Two schools started introducing the nine-year primary school programme in the academic
year 1999/2000 while the other two schools carried out the programme of the eight-year primary
school programme. A class of the first year pupils was selected in each school. The research included
eight primary school teachers and two nursery nurses.
Classroom observations were performed in February, April and May in the academic year 1999/
2000 according to three common thematic clusters: Celebrations, Garden and Meadow. Each cluster
lasted for three 45-minute lessons. The time of audio and video recorded materials added up to 18
hours for each of the subjects.
The final year students and the graduate students of the Department for Junior Primary School
Programme at the Faculty of Education helped us with the direct classroom observations. They had
been trained for this task for a longer period of time. Several students were involved in some aspects
of the lessons in order to achieve greater data objectivity.
Technical equipment was yet another means for classroom observations. A cassette player was
used during all classroom observations. A video camera was used to record only one lesson at each
school.
Regarding the pupils’ feelings during the lessons the sample contained all four classes of selected
schools. 286 pupils were involved in the ES and 269 in the NNS.
All the teachers and nursery nurses who were teaching the first year pupils in the nine year
primary school programme in the academic year 1999/2000 (128) were included in the sample of
examining the teachers’ and nursery nurses’ attitude towards the Environmental Studies. However,
the data processing involved only 39.8% of them.
Instruments
This research used the following instruments:
• A curriculum evaluation criteria (the National Curriculum, detailed curriculum, thematic
clusters and teaching plans);
• An observation protocol (to record some dimensions of the learning process, to record
levels of questions and strategies for asking questions, to observe the distribution of the
teacher’s questions among the pupils-Hopkins, to write down pupils’ activities during a
lesson, to observe the stages of the lesson );
• A checklist (to assess the typical characteristics of the learning process);
• Two questionnaires (one for the pupils and one for the teachers and nursery nurses).
Data processing
The data was processed on the level of descriptive and inferential statistics. The procedure of
frequency distribution (f, f%) was used along with the chi-square test (χ2) and Kullback test (2i)
(Kullback,1968).
Results of Research
The most important findings are the focusing point of the results and interpretation.
The evaluation and comparison of teaching aims in the national curriculum
The main finding was that there are differences in both curriculums which depend mainly on the
various starting points of the values and different strategic plans of both curricula. The teaching aims
of the Environmental Studies are more students centred. They are written on all three levels (general,
periodic and operational). Their cognitive component is emphasised. However, the aims of the natural
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science field are more central. The teaching aims of the Natural and Social Sciences are oriented more
toward the society. They are written only on the general level. Their educational component is
emphasised and the focal points are the aims of the social science field.
The evaluation and comparison of teaching aims in the detailed curriculum of teachers’ plans
The differences between the two subjects can be seen in the planning of teaching aims according
to their written records, in the definition of their temporal realization, in the number of recorded aims
and considering the correlations with other subjects, as well as the analysed detailed curricula and
teaching plans. There are no differences between the subjects in the written records of teaching aims
in their dominant extent and dominant taxonomic levels of cognitive teaching aims (knowledge).
It can therefore be said that although there is a different approach in the curriculum planning of
the Environmental Studies, the teachers and nursery nurses are confronted with the following specific
problems when designing teaching aims: their operation, determining their basic extent and their
variety.
In the table below is the data gathered by means of systematic observations of lessons of both
subjects.
Do the lessons of the Environmental Studies differ from the lessons of the Natural and Social Sciences
regarding the affirmation of pupils’ grouping?
Table 1.

The number and the structural percentage of lessons with the dominant grouping of
pupils.
Lessons
Grouping pupils
Whole-class grouping
Group work
Pair work
Individual work
Total

ES

NSS

F

f%

f

f%

5
12
0
1
18

27.8
66.7
0.0
5.6
100.0

13
1
0
4
18

72.2
5.6
0.0
22.2
100.0

[2 i = 14.58 >χ2 (p = 0.01, g = 3) = 11.34]

From the statistic point of view there is a significant difference between the Environmental
Studies and the Natural and Social Sciences regarding the dominant grouping of pupils. The group
work was the most dominant grouping during the Environmental Studies and whole-class grouping
during the Natural and Social Sciences.
Do the lessons of the Environmental Studies in the first year differ from the lessons of Natural and
Social Sciences based on the general use of teaching methods?
Table 2.

The number and the structural percentage of lessons of the dominant teaching
methods.
ES
Teaching methods
Verbally textual
Illustratively-demonstrational
Laboratory-experimental
Experiential learning
Total

NSS

f

f%

f

f%

6
2
8
2
18

33,3
11,1
44,4
11,1
100,0

16
0
2
0
18

88,9
0.0
11,1
0.0
100.0

[2 i = 13.15 >χ2 (p = 0.01, g = 3) = 11.34]
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From the statistic point of view there is also a significant difference between the Environmental
Studies and the Natural and Social Sciences regarding the dominant teaching method.
The laboratory-experimental teaching method was the most dominant teaching method
while teaching the Environmental Studies and verbally-textual teaching method while teaching
the Natural and Social Sciences.
Is there a difference between the types of pupils’ activities during the Environmental Studies and
the Natural and Social Sciences in achieving target teaching aims?
Table 3.

Types of activities pupils participate in during the Environmental Studies and the
Natural and Social Sciences.
Pupils‘ activities

ES

NNS

f

f%

f

f%

Physical

486

26.9

586

22.3

Sensory

367

20.3

323

12.7

Mental

415

23.0

741

29.1

Expressive

538

29.8

912

35.8

1806

100.0

2544

100.0

Total

[2 i = 76.01 > χ2 (p = 0.001, g = 3) = 16.27]

There is a significant statistic difference between dominant types of pupils’ activities
during the lessons. The pupils attending the Environmental Studies were more physically
active and used their senses more while the pupils who attended the Natural and Social
Sciences were more expressive and mentally active.
The most dominant physical activities during the Environmental Studies were object
manipulation and walking and during the Natural and Social Sciences walking and standing
up.
The most prevailing mental activity was recognition during the Environmental Studies
and counting during the Natural and Social Sciences.
Throughout the Environmental Studies pupils expressed themselves mostly by talking to
their partners and throughout the Natural and Social Sciences they answered the teacher’s
questions.
The most common sensory activity throughout the Environmental Studies was seeing
(observing) and the following activity: thinking, which means more problem solving oriented;
the Natural and Social Sciences it was hearing (listening), and the following activity: learning
what was heard, which means factography oriented.
Are there any differences in the didactic structure between the two subjects?
There is no statistically significant difference between the two subjects (χ2 = 3,00, P =
0,05) regarding the number of teaching stages during the lessons observations. Additionally,
only three out of five possible teaching stages occurred.
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Approximate length of each stage of both subjects and the number of lessons where
an individual stage occurred.

Teaching stages

Motivation

ES

NNS

min

No. hours

min

No. hours

7.5

16

11.0

18

New subject matter

24.4

9

35.5

16

Practice

33.2

10

0.0

0

Revision

16.2

6

20.5

8

It is evident from the table above that on average practice lasted the longest during the lessons
of the Environmental Studies. In the lessons of the Natural and Social Sciences the new subject matter
prevailed but there was no practice. In addition, neither of the subjects contained testing and assessment
as an individual stage.
Are there any differences between the two subjects regarding prevailing teaching aids and sources of
knowledge?
During the Environmental Studies the most prominent teaching materials (didactic aids) were
the ones for practical usage of pupils. Pupils worked with various materials such as clay, paper, steel
wire, and used various tools, for example, scissors, trowels, whole punches, etc.
During the Natural and Social Sciences the teaching materials (didactic aids) demanded more
mental action from the pupils, such as work with handouts, different texts, and more action from the
teacher, namely work with overhead projector (OHP), OHP transparencies, writing on the board, etc.
There is no statistically significant difference (χ2 = 1.38, ρ = 0.05) between the Environmental
Studies and the Natural and Social Sciences regarding the prevailing sources of information and
knowledge. In both subjects the straightforward reality is the most prevailing source of knowledge.
On the basis of the classroom observations and the checklist data about the characteristic features
of the teaching process it can be seen that the lessons of the Environmental Studies were designed
according to modern pedagogical doctrine (Marentiè Poþarnik, 2000, Strmènik, 1998, Tomiè, 1999),
that means that students were put in more active role, than at the lessons of the Natural and Social
Sciences. Teaching aims planned mainly in a cognitive way in the Environmental Studies were realized
with those pupil groupings and teaching methods which ensured active participation of pupils in the
teaching process to a greater extent. However, problems do already exist in the initial stages of the
lesson structure and the accomplishment of individual phases when the teacher or nursery nurse
communicate with the pupil.
How did the pupils feel during the lessons?
There exists a statistically significant difference between the subjects according to the pupils’
feelings (χ2 = 44.12, ρ=0.001). In general, pupils who attended the Environmental Studies
felt
themselves more successful, more comfortable, simply better, than the ones who attended the Natural
and Social Sciences. This was influenced by internal and external organisation of the lessons. The pupils’
feelings were not influenced much by the external organisation of lessons but by the teacher’s or
nursery nurse’s didactic-methodological basis of the teaching process, or in other words, the choice of
pupil groupings, teaching methods, teaching aids, sources of knowledge, accounting for teaching
stages when achieving specific teaching aims. They were selected in the Environmental Studies in
order to enable active role of pupils in the teaching process. Positive feelings, such as pleasure towards
work, excitement and interest, were detected during the lessons which involved active pupils’
participation. They enjoyed the work while making a butterfly, making a garden in the classroom,
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picking up meadow plants, chasing meadow animals, making a herbarium, etc. Most activities pupils
were involved in resulted in a tangible product. Pupils were happy and proud of their own success. Each
pupil had an opportunity to assert themselves according to their abilities. These activities mainly
involved group work that is why the pupils were working as a team, helping each other, exchanging
opinions, persuading each other, solving conflicts, etc. Their learning was typical of natural and
experiential learning which is very close to the pupils of this age.
What do the teachers and nursery nurses think of the Environmental Studies a year after its
implementation?
The opinions of the teachers and nursery nurses do not differ significantly when it comes to the
questions in the questionnaire. They both classify the subject of the Environmental Studies among the
relatively popular subjects as they believe this is due to a higher degree of the psychological and
physical effort of the teacher and the lack of suitable didactic materials.
Both teachers and nursery nurses realize there are problems in devising the lessons of this subject
particularly when it comes to detailed annual planning of the curriculum. However, they do not mention
any major problems with the subject’s performance and its evaluation (MacBeath, 2001). A year of
team work experience between a teacher and a nursery nurse has been assessed as very successful.
Most of them think that team work contributed to making the lessons of the Environmental Studies
more qualitative. They have exposed the greater opportunities for active pupil groupings and teaching
methods, as well as better chances for the individualisation of the lessons. According to the
questionnaires the most appropriate additional education was organised by the publishing houses
Drþavna zaloþba Slovenije and Modrijan when the coursebooks series on the subject were published.
The less appropriate education turned out to be the one offered by both Pedagogical Faculties and the
Board of Education. The pedagogic workshops were the best rated form of education.
Conclusion
We have discovered that in most aspects the Environmental Studies teaching is of better quality
(because it is more student oriented, the quality of knowledge is better etc.) if compared to the
teaching of the Natural and Social Sciences regarding the observed didactic components. This can be
seen as a result of different conceptual and didactic structures of the Environmental Studies and
additional continuous work and team work of the teaching staff. Furthermore, it is due to a better
material basis/financial status of the Environmental Studies lessons, a lower number of pupils in the
class and also to the phenomenon of innovation. The fact that the pupils feel better and the teachers,
as well as nursery nurses have a more positive attitude towards the subject, is very stimulating. The
results of our research should, above all, contribute to the quality of planning, implementation and
evaluation of the teaching of the Environmental Studies in the first year, as well as in the following two
years of the nine-year primary school programme. We also consider them useful in the education of
the future teachers and nursery nurses of the Environmental Studies in the primary school education.
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Ðåçþìå

ÅÑÒÅÑÒÂÅÍÍÎÍÀÓ
× ÍÎÅ ÎÁÐÀÇÎÂÀÍÈÅ Â ÍÀ
× ÀËÜÍÛÕ
ÅÑÒÅÑÒÂÅÍÍÎÍÀÓ×
ÍÀ×
ØÊÎËÀÕ ÑËÎÂÅÍÈÈ
Âëàñòà Ãóñ, Áîðèñ Àáåðøåê
Ñòàòüÿ ïðåäñòàâëÿåò ðåçóëüòàòû ýìïèðè÷åñêîãî èññëåäîâàíèÿ, öåëü êîòîðîãî áûëî ïðîàíàëèçèðîâàòü
èçìåíåíèå êà÷åñòâà åñòåñòâåííîíàó÷íîãî îáðàçîâàíèÿ â íà÷àëüíûõ øêîëàõ Ñëîâåíèè ïîñëå ðåôîðìû
ñèñòåìû îáðàçîâàíèÿ. Ïîñëå ñîçäàíèÿ íîâîãî íåçàâèñèìîãî ãîñóäàðñòâà, Ñëîâåíèÿ èçìåíèëà åå øêîëüíóþ
ñèñòåìó îò íà÷àëüíîãî äî óíèâåðñèòåòñêîãî óðîâíÿ. Â ñòðàíå òîæå íàáëþäàåòñÿ òåíäåíöèÿ áûñòðîãî
ñíèæåíèÿ èíòåðåñà ê åñòåñòâîçíàíèþ è òåõíèêå. Èçõîäÿ èç äàííîé ñèòóàöèè ñëîâåíñêàÿ øêîëüíàÿ ñèñòåìà
íà÷àëà ïðåîáðàçîâûâàòü åñòåñòâåííîíàó÷íîå è òåõíè÷åñêîå îáðàçîâàíèå ñ íà÷àëüíîãî óðîâíÿ (íà÷àëüíîé
øêîëû). Â íàøåì èññëåäîâàíèè ìû ïðîáîâàëè óçíàòü, êàê óðîêè «Èññëåäîâàíèå îêðóæàþùåé ñðåäû» íà
ïåðâîì ãîäó “íîâîé” äåâÿòèëåòíåé ïðîãðàììû îáðàçîâàíèÿ îòëè÷àþòñÿ ïî êîëè÷åñòâó è êà÷åñòâó îò
óðîêîâ Åñòåñòâåííûõ è Îáùåñòâåííûõ íàóê íà ïåðâîì ãîäó “ñòàðîé” âîñüìèëåòíåé ïðîãðàììû îáðàçîâàíèÿ.
Êëþ÷åâûå ñëîâà: øêîëüíàÿ ñèñòåìà, åñòåñòâåííîíàó÷íîå îáðàçîâàíèå, íà÷àëüíàÿ øêîëà.
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