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Abstract

The article aims to introduce the reader with the results from the second part of a survey on the concept 
of “Nature” in the minds of 13-year-old Bulgarian students. This time, we focus on the question: What 
biological objects and knowledge are reflected in the verbal associations of the students? 
The method of study used is a chain associative experiment carried out following the S (stimulus) – Ri 
(reactions) pattern. Each participant is required to write down the first 7 words that come to their mind 
when the word “nature” is pronounced. 1400 reactions are used to reconstruct the associative fields 
objectifying the conscious and unconscious layers of the cultural concept of ‘nature’ in the linguistic con-
sciousness of the participants (100 students in the 6th and 100 students in the 7th grade). We analyze 988 
words-reactions that have connection to the biological aspects of the concept of “Nature”.
We have also described how the associative experiment became a stimulus for organizing a competition 
for best painting and essay on the subject of “Me and Nature” at a school in Sliven.
Key words: associative experiment, the concept of “Nature”, knowledge in biology. 

Introduction

Knowledge about nature and the perception to nature as something important and valu-
able are key components of the cultural concept of “Nature”. One of the main factors influenc-
ing the content and structure of this concept in the individual linguistic consciousness of the 
child and adolescent is natural sciences education.

a previous paper of ours that was published in the journal Problems of education in the 
21st century (Dimova, Angelova, Russev, 2009) introduces a research on the associative field of 
the word “nature” in the linguistic consciousness of 13-year-old bulgarian students. the results 
show that in the conditions of an associative experiment the teenagers from the groups that took 
part in the survey get over the already set stimulus-reaction pattern for verbalizing the concept 
of “nature” and go beyond the boundary of object and events perception and description of the 
material world (dimova, angelova, rusev, 2009).



problems
of education
in the 21st century
Volume 22, 2010

17the current paper describes the results from a survey that is related to the biological 
aspects of knowledge about nature. again, we have chosen 13-year-old students for the asso-
ciative experiment because at this age a neat system of biology terms is being formed in their 
linguistic consciousness through their education in the school subjects of “man and nature” (5th 
and 6th grade) and “biology and health education” (7th grade). the results from the survey give 
enough reliable information about the linguistic development of the average language carrier, 
about the productivity of the non-arbitrary (that is, guided and structured through education) 
acquisition by the carrier of concepts related to the knowledge about nature.  

Context of the Survey

in bulgarian schools, the purposeful development of the content and structure of the cul-
tural concept of “Nature” in the minds of the students is defined to a great extent by the content 
of the school subjects from the cultural and educational sphere of “natural sciences and ecol-
ogy”. ”man and nature” is the subject that is taught during the elementary educational degree 
(from the 3rd to the 6th grade). the content of the subject includes basic physical, chemical, bio-
logical and axiological knowledge about nature, about the unity and variety of natural objects 
and phenomena. this propaedeutic knowledge is a good cognitive basis for the introduction in 
the 7th grade of the school subjects of “physics and astronomy”, “chemistry and environmen-
tal preservation”, and “biology and health education”.    

the biology modules in the school subject “man and nature” (5th and 6th grade) focus 
the students’ attention on basic vital processes of organisms (plants, animals, man). the school 
subject “biology and health education” in the 7th grade focuses on the knowledge of grouping 
of organisms; on basic taxonomic categories of the five-kingdom taxonomic system; on the 
role of the unicellular and multi-cellular organisms in nature and their importance to man. the 
main goal of the syllabi is to set up natural sciences knowledge and skills for examining natural 
objects, and to create conditions for teaching students to have a respectful attitude towards na-
ture and perceive it as something important and valuable. [Учебни програми/School Syllabi, 
2003]  

the survey of the goals and terms (concepts) in the syllabi for the “man and nature” 
(5th and 6th grade) and “biology and health education” (7th grade) school subjects allows us to 
introduce in a summarized form the biological aspects of the content of the concept of “nature” 
(Table 1). This figure is later used as a reference point for the coding, introduction and interpre-
tation of the data from the associative experiment.  
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18 Table 1. Biological aspects of the concept of “NATURE”.

NATURE
ANIMATE NATURE INANIMATE NATURE  

VITAL PROCESSES 
OF ORGANISMS

ORGANISMS’
ORGANS AND 

SYSTEMS

TAXONOMIC 
GROUPS OF 
ORGANISMS

INFLUENCE OF 
MAN ON THE 

ENVIRONMENT
NATURAL ENVIRONMENT

Feeding
Organs of plants 

Organs and 
systems of 

animals and 
human beings

Prokaryotes
Preservation

Terrestrial
environment

Air
Breathing Unicellular Atmosphere

Excretion

Plants
Pollution

Soils

Response to 
Stimuli Organs of plants 

Organs and 
systems of 

animals and 
human beings

Lithosphere

Movement
Destruction Мarine

environment
Water

Reproduction Fungi
Growth Animals, including 

Man Recovery
Hydrosphere

Development

KEY: 5th grade    6th grade      7th grade

Methodology of Research 

In the introduction we stick to the ideas of the Russian scientist Yuri Karaulov (Караулов, 
1987; Караулов, 1989) about the linguistic person and to the ideas of the Moscow Psycho-
linguistic School for the linguistic consciousness (Ufimceva, N.V., Tarasov, E. F., Cerkasova, 
G.a., et al.), for the verbal associations through which research can be made and through which 
conclusions can be drawn, which conclusions would be important for the theory and practice 
of teaching various school subjects (Костова, 1992; Мартинович, 1993). The methodology of 
conducting a survey by carrying out an associative experiment has been presented in greater 
detail in our previous paper published in the journal Problems of education in the 21st century 
(dimova, angelova, russev, 2009).

the object of the present survey is the linguistic consciousness of bulgarian teenagers: 
13-year-old bulgarian students from four bulgarian schools (in plovdiv and sliven). the sub-
ject of the survey consists of some of the verbal associations of the students that took part in the 
survey. the purpose of the survey is to reconstruct that part of the associative field of the word 
“nature” which is related to the biological aspects of the content of the concept of “nature”. 

at the end of april 2009, an associative experiment was carried out with 380 students 
from the 6th and 7th grade (students at the age of 12 to 14). the experiment was carried out fol-
lowing the S (stimulus) → Ri (reactions) pattern. each student was required to write down the 
first seven words that came to their mind when the word “nature” was pronounced. The students 
were specifically instructed to try to react spontaneously and quickly without much consider-
ation as to what exactly to write down. 

after the end of the experiment, we separated the answer sheets only of the students 
who were 13 years old. a cross section was compiled on an arbitrary basis. the cross-sectional 
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19data contain the answers of 50 girls and 50 boys from the 6th grade and the same number of 
girls and boys from the 7th grade. all words-reactions from the work sheets that had been taken 
for the cross-sectional data were copied. in this way we got the data about the reactions of 100 
students from the 6th grade and 100 students from the 7th grade; the total number of reactions 
being 1400. 

We compiled a frequency glossary of the words of both groups with the help of a com-
puter program. from this glossary we only took the words-reactions that have a direct connec-
tion to the biological aspects of the concept of “Nature”. They are 988 (≈ 70, 57 %). Only these 
words are coded and used for the compilation of comparative tables with data for the frequency 
of the reactions (tables 2 and 3). 

so as to compare two relative frequencies in the study of two independent survey samples 
the following statistics is used (Гласс и Стэнли, 1976, p. 295):
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The empirical hypothesis is redefined for the purposes of the statistical analysis into 
statistical hypotheses. 

Hypothesis Н0: there is no difference between the reactions in the two survey samples.
Hypothesis Н1: the reactions in the two survey samples differ.
the calculated value of the quantity z is compared to the critical value for the chosen 

level of truthfulness (α) which is taken from statistical tables. if the value of z is smaller than 
the negative and greater than the positive critical value for the chosen level of truthfulness, Н0 
is denied, and an alternative hypothesis Н1 is accepted. otherwise, Н0 is accepted. for α = 0.05, 
the critical values of the quantity are z = ± 1.96.
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20 Results of Research

the results from the survey have been presented in the following tables:

Table 2. Summarized data from the associative experiment. 

Aspects of studying and 
comparison features

Frequency of 
the reactions

Criterion for Dif-
ferentiation

z

Frequency 
of the 

different 
reactions  

Criterion for Differentia-
tion
 z

f1 f2 f1 f2

• standard reactions 428 456 z = – 2,05 < – 1,96
Но is denied 30 32 z = – 1,19 > – 1,96

Но is accepted

• reactions in diads   22   12 z = 1,91 < 1,96
Ноis accepted 11 6 z = – 0,96 > – 1,96

Но is accepted

• individual reactions   39   31 z = 1,08 < 1,96
Но is accepted 40 31 z = 0,56 < 1,96

Но is accepted

Total number of reactions: n1
489

n2
499

n1
81

n2
69

table 2 presents summarized data about the reactions of the students according to the 
properties of the concept of “Nature” that are listed in table 1. We use a classification of the re-
actions according to the level of originating of the answers (Мартинович, 1993): the reactions 
are standard (with frequency greater than 2) and individual (with frequency 1), and the words 
with frequency 2 make up a middle layer within the associative field (in table 2 we have marked 
them as reactions in dyads).  

Table 3 is more informative. On its first horizontal line, we have listed terms or groups 
of terms reflecting biological aspects of the concept of “Nature”. The second horizontal line has 
the words (in columns) which can be related by their meaning to the corresponding systems 
of terms. the digits after each word show the frequency of the reactions for both groups, and, 
the digits in parentheses correspond to the answers of the students from the 6th and 7th grade. 
the third horizontal line shows the frequency of the reactions of the students. the fourth line 
reflects the total number of the words used, and, the digits in parentheses show the number of 
words used correspondingly by the 6th-grade and 7th-grade students. The fifth horizontal line 
lists the number of words that have been used by both groups of students. the last horizontal 
line contains the values for the relative quantity K.

in order to make the interpretation of the data easier, we introduce the relative quantity 
K, which shows the ratio between the frequencies of the reactions related to the corresponding 
systems of concepts and the total number of words reflecting these reactions. The higher values 
of K show greater similarity in the frequency of the reactions, that is, they show similar associa-
tions in the minds of the students from the groups that have been studied. the low values of K 
show a certain deficit of associations.
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22 Discussion

the analysis of the data from the associative experiment shows the following:
1. The statistical analysis shows that the group associative fields do not differ greatly 

according to the level of originating of the answers. only the difference between the standard 
reactions is of statistical importance as far as this feature is concerned. 

2. the words-associations which can be related to the biological aspects of the concept 
of “Nature” are 114 for the unified cross-sectioned data. For the group from the 6th grade the 
words-associations are 81, and for the group from the 7th grade, 69 (table 2), which is not a 
significant difference at first glance. But having in mind the fact that from all the words only 46 
(that is, about 41%) have been used by students from both groups, we can say for sure that the 
difference in the reactions is actually quite significant. What is more, in the cross-sectioned data 
from the 7th grade, there are more standard reactions as words-reactions with the meaning of 
more general scientific terms, and in the cross-sectioned data from the 6th grade, the individual 
reactions expressed in words-reactions naming more concrete objects are greater in number.     

the difference in the standard and individual reactions between the two groups can be 
explained with the difference in the volume, content and structure of the basic systems of scien-
tific terms (concepts) which function in the process of education in the 6th and 7th grade.  

3. the students from both groups most frequently associate nature with plant and animal 
organisms: 534 (280/254). We find this similarity of the reactions to be important.

In the group associative fields, the words with greatest frequency are: animal, - s, 116 
(53+63); tree, -s, 108 (60+48); plant, - s, 71 (28+43); flower, -s, 53 (30+23). these words 
can be related to the core of the linguistic consciousness because of statistical considerations. 
(see more information about the method of research in the bulgarian associative dictionary: 
Караулов, 2003, p. 10).

When comparing only the first associations (words-reactions) of the students from the 6th 
and the 7th grade, there is similarity again: the words tree, - s, 50 (30+20); plant. –s, 20 (7+13) 
and animal, -s, 15 (8+7) are most frequent. These words-reactions (85) comprise 47.5 % of the 
total number (200) of the first words-reactions of the two groups that took part in the survey.

This confirms the finding from our previous associative experiment that for 13-year-old 
students the concept of “nature” has associations with a positive connotation related to the tree 
as a symbol of life, to the world of animals and plants (dimova, angelova, rusev, 2009).

4. Special attention should be paid to the fact that in the group associative field of the 
unified cross-sectional data the words man, 23 (7+16) and people, 13 (6+7) have relatively 
low frequency. the word man is the first association of only 1 student from the 6th grade and 
of 3 students from the 7th grade; this word has been written down as a second association by 
1 student from the 6th and 2 students from the 7th grade. We might assume that most of the 13-
year-old students who took part in the survey still do not perceive man as an inseparable part of 
nature. this could be the explanation for the fact that there is a small number of associations in 
the unified cross-sectional data (35) related to the influence of man on nature. We can assume 
that school work is not focused enough on teaching students to perceive nature as something 
valuable and important (as we have previously stated, this is one of the main goals set up in the 
syllabi of “man and nature” and “biology and health education”).

5. the next thematic group of words-associations can be related to objects from the 
natural environment. only a few associations appear with great frequency in this part of the 
associative fields: forest, - s, 58 (12+46); air, 47 (21+26); water, -s, 46 (25+21) and river, -s, 42 
(19+23). these words can also be related to the core of the linguistic consciousness of 13-year-
old students. 

the rest of the words-associations are quite diverse. this could be explained by taking 
into consideration the life experience of the students obtained from direct contact with nature, 
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23and also by the reflection in their linguistic consciousness of the intra-subject connections cre-
ated during their education in “Geography and economics”, “man and nature”, “biology and 
health education”.    

6. for the rest of the thematic groups of words-associations, the values of the relative 
quantity K are low. the individual reactions dominate. 

the summarized data from the associative experiment allow for drawing the following 
conclusion: the production of associations about Nature (that is, the creation of a field of links 
between words and images) is achieved by the 13-year-old students in a cultural context which 
synthesizes spontaneous activeness of images mainly of biological objects and activates knowl-
edge in the form of acquired scientific terms. 

Instead of a Conclusion

the results from the experiment lead us to ask two new interesting questions:
• Whether there will be similarity or difference when the concept of Nature becomes 

explicit in various task situations which activate the logical and visual thinking of the students 
(for example, a semantic evaluation, an image, etc.) 

We looked for an answer to this question through an experiment with students from 
the 7th grade in secondary school “i. seliminsky”, sliven. after the end of the experiment we 
asked the students what they would draw or tell about if they had the task to describe nature. 
74 students readily took part in a painting contest and 10 of them took part in an essay contest. 
The preliminary data suggest similarity with the results from associative experiment. This find-
ing can be more readily accepted after the examination of more comprehensive cross-sectional 
data.

• Whether the cycle of associative thinking in question can provoke in students self-
evaluation of their personal knowledge and understanding of nature. 

an answer to this question could be found through the use of an appropriate methodol-
ogy described by Kostova, Z. and atasoy, e. (2009): the students are required to self-evaluate 
their knowledge about the meaning of a certain number of terms. 

“comparisons of the results of teacher and self-evaluation combined with critical and construc-
tive discussion can help students to develop understanding and skills for self-regulated learning 
in pursuit for excellence” (Kostova, Z. & e. atasoy, 2009, p. 52). 

We could use this idea in some future survey.
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