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Abstract. Within lessons of biology, it is aiming at the formation and 

development of some concepts specific to the various biological disciplines 
studied during preuniversitary education. The example we are presenting in this 
paper, regarding to the formation and development of the concept of „functions 
of nutrition in plants”, over several school years, emphasizes the importance of 
realizing some correlations between biology and physics when studying the 
suction force of the roots and influence of light on photosynthesis, as well as 
between biology, physics and chemistry, when studying the leaf functions, such 
as photosynthesis, respiration and transpiration.  
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Rezumat. În cadrul lecţiilor de biologie, se urmăreşte formarea şi 
dezvoltarea unor concepte specifice diferitelor discipline biologice studiate în 
învăţământul preuniversitar. Exemplul prezentat în articol, referitor la 
formarea şi dezvoltarea conceptului „funcţii de nutriţie la plante”, pe parcursul 
mai multor ani şcolari, evidenţiază importanţa realizării unor corelaţii între 
biologie şi fizică cu ocazia studierii a forţei de sucţiune a rădăcinii, a influenţei 
luminii asupra fotosintezei, precum şi între biologie, fizică şi chimie în 
momentul studierii funcţiilor frunzei (fotosinteza, respiraţia, transpiraţia). 

Cuvinte cheie: concepte, corelaţii interdisciplinare, lecţii de biologie 

INTRODUCTION 

At the beginning of the 5th class, the students have numerous notions about 
plants, animals and humans, some of them corect, and other incorect. These 
empyrical concepts (notions) have been formed before entering the school, in the 
most various situations and circumstances, with the help of adults, and withim the 
primary education, following the study of “Knowledge about nature and humans” 
as a school subject. Together of the systematical study of Biology during the 
gymnasium education, begins the process of formation of scientific concepts 
specific to biological sciences. However, the empyrical notions does not dissapear  
concurrently with the study of this school subject, but they are restructured, 
reconsidered, enriched and transformed into scientific notions. “The level of 
abstractization and generalization to which there is the content of an empyrical 
notion is highly important within the education process”, because “it can indicate 
the various methods and procedures which should be used by the teachers in order 
to form the scientific notions to the students” (Zlate, M., 1973, p.174). In 
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gymnasium and high school, the volume of scientific knowledge of the students is 
progressively increasing, following the study of living matter, of some processes 
and phenomena specific to it, as well as of the structure and functions of some 
living organisms, within the school subjects included in “natural sciences”.  

MATERIAL AND METHOD 
The scientific concepts formed and developed to the students within the class 

of biology are concepts of systematics, physiology, ecology, genetics, biochemistry, 
biophysics, etc. Most often, the formation and development of a scientific concept, 
concret or abstract, is carried out within a series of lessons, studied during the same 
school year or in consecutive years, considering the relationships which can be 
established either with other biology concepts, or with concepts specific to other 
school subjects (chemistry, physics, geography, mathematics, etc). “The 
interdisciplinarity enhances productivity of the thinking processes, forming functional 
habits of generalization and analysis of the phenomena; it express and activates, in 
the same time, the conections between the school subjects, leading to the 
enhancement of pedagogical efficiency of learning [...].” (Copil, V., 1994). The 
establishment of these intra- and interdisciplinary relationships between concepts 
allows the knowledge and complex characterization of organisms, processes and 
biological phenomena. For emphasizing the possibility of carrying out interdisciplinary 
correlations in order to form and develop concepts, we selected and analized the 
mode of formation and development to the students of the concept “function of 
nutrition in plants”, within some themes, studied in gymnasium and high school. 

RESULTS AND DISCUSSIONS 

The formation of concept “function of nutrition in plants” is conditioned by 
formation of many other concepts of lower level of generality, such as: “plant 
nutrition”, “circulation in plants”, “respiration in plants” and “excretion in 
plants”. Also, formation of the concept of “plant nutrition” is conditioned by the 
formation of concepts of “autotrophic nutrition” and “heterotrophic nutrition”, 
formation of the concept of “circulation” is conditioned by the formation of 
concepts of “absorbtion”, “circulation of crude sap” and “circulation of elaborated 
sap”, and formation of the concept of “excretion” is conditioned by the formation 
of concepts of “transpiration” an “gutation”. The formation of these concepts 
begins in 5th class, but the study of biology before physics and chemistry does not 
allow the establishment of interdisciplinary correlations. Within themes 
concerning the organs of flowering plants it is aimed at the formation of concepts 
of “absorbtion”, “circulation of crude sap”, “circulation of elaborated sap”, 
“photosynthesis”, “respiration” and “transpiration”. By carrying out of some 
practical works and laboratory experiments when studying the functions of 
vegetative organs and seed, observation and analysis of the obtained results, favor 
the acquiring of knowledge about absorbtion of water and mineral salts by the 
root, about the conductive role of stem, about the synthesis of organic substances 
by photosynthesis in leaf, about  respiration, transpiration, about the storage of 
nutritional substances in various plant organs, and about the consumption of 
storage substances from the seed during plant germination. For the corect 
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formation of the concepts of  “photosynthesis” and “respiration”, and for 
preventing the wrong belief that plants respiration takes place only in the nigth, 
and during the day they are realizing photosynthesis, “it is necessary the 
comparative study of these two processes” (Csengeri, E., Iacob, M., 1961, p.34). 
Formation of the concept of “plant nutrition” continues within theme “Various 
relationships between plants”, aiming at the formation of the concepts of “parasite 
plant” and “semiparasite plant”. At the high school, in the 9th class, it is aiming at 
the enrichment of student’s knowledge about the functions of nutrition in plants, 
at the same time with the development of the concept of “cell”, by acquiring of 
knowledge about the structural and functional particularities of all components of 
plant and animal cells, within chapter “The cell – structural and functional unit of 
living world”. For the development of concepts “cell membrane”, “chloroplast” 
and “mitocondria” there are considered both the knowledges of biology acquired 
by student during the 5th class, and those of physics and chemistry, acquired 
during the 7th and 8th class. The establishment of some correlations between 
knowledges of biology and chemistry, within theme “Cell membrane”, 
contributes to the development of concept “cell membrane”, by acquiring 
knowledge about the membrane structure and its selective permeability, and also 
of chemistry concepts “proteins” and “lipids”, concerning the functions carried 
out of them at the level of cell membrane. Within theme “Exchanges of 
substances through the cell membrane”, can be realized correlations between the 
concepts of biology, physics and chemistry. Thus, the concepts of “osmosis” and 
“diffusion”, formed to the students when studying physics, in the 8th class, and 
the concept “concentration”, formed when studying chemistry, in the 7th class, 
are fixed and applied to  biology, for explaining the passive and active transport 
of various substances through the plasma membrane. The scientific understanding 
of semipermeability of the membrane of rhizoderm and of the phenomenon of 
osmosis, is a prerequisite of formation and understanding of the concept “suction 
force”, as passive mechanism of water absorbtion. Also, the understanding of 
semipermeability of cell membrane and mechanisms used by the transporter 
proteins  allows the understanding of the passive and active mechanism of mineral 
salts absorbtion. The correlation of knowledge in biology with those in chemistry 
can be realized also within theme “Plastids”, when is developed the concept of 
“photosynthesis”, by writing and analysis of the photosynthesis formula, of the 
reactions produced in the phase of ligth, as well as by mentioning of chemical 
reactions which are produced in the phase of darkness. The concept of 
“respiration” is developed within theme “Mithocondria”. Schematizing and 
analysis of chemical reactions produced within the two phases of cell respiration, 
without mentioning of the chemical formulas of glucose and pyruvic acid, stands 
at the base of correlation of knowledges in biology with those in chemistry. In the 
10th class, within chapter “The structure and basic functions of living  
organisms”, it is aiming at the fixation and development of all the concepts 
formed in the previous school years, concerning to the mode of carrying out the 
functions of nutrition, relationship and reproduction of living organisms belonging 
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to the five kingdoms, as well as the relationships structure-function and  organism-
environment, by the comparative study of the concepts. At the same time with 
development of the concept of “photosynthesis” within theme “The influence of 
environmental factors on photosynthesis intensity”, can be realized correlations 
between biology and physics, aiming at the fixation and applying of concept of  
“light”, formed by studying physics, during 7th and 9th classes, by putting up-to-date 
the knowledge about light intensity, reflection, refraction, and spectrum and by 
experimental study of its influence on photosynthesis. Writing the general chemical 
equation of photosynthesis and the symbols of different mineral ions which 
participate to the synthesis of organic substances allows the establishment of some 
correlations between biology and chemistry. Formation of the concept of  “circulation 
in plants” is conditioned by fixation of concepts “absorbtion”, “circulation of crude 
sap” and “circulation of elaborated sap”. Fixation of the concept “circulation of crude 
sap” can be carried out taking into consideration the concept of “concentration”, 
formed by studying chemistry, the concept of  “osmosis”, formed by studying physics 
and the concept “suction force”, formed by studying biology. Based on some 
interdisciplinary correlations between these  concepts, the students can explain the 
variation of vacuolar juice concentration in leaf cells, the occurence of suction force at 
the level of leaves due to  transpiration, the mechanism by which this force is 
transmitted up to the level of absorbent hairs of the root, and finally, the mechanism 
of passive water absorbtion. Formation of the concept “excretion in plants” is 
conditioned by fixation of the concept “transpiration” and formation of the concept 
“gutation”.  

CONCLUSIONS 
By analyzing the mode of formation and development of the concept of great 

generality “functions of nutrition in plants”, is seen the formation of concepts of lower 
generality (absorbtion, circulation of crude sap, circulation of elaborated sap, 
respiration and transpiration) during the 5th class. The development of these concepts 
is carried out progressively, during 9th and 10th classes, by studying the cell 
components at the level of which are realized these processes, and the mechanisms 
and factors which are influencing them, taking into consideration the correlations 
which can be established between the concepts of biology, physics and chemistry.  
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