
Section: “Methodology in education” 
 

79 
 

MEANS TO FORM KEY COMPETENCES BY 
TEACHING „CHEMISTRY AND ENVIRONMENTAL 

PROTECTION” IN GRADE 8 
  

Stefan Manev, Velichka Dimitrova, Pavlina Gushterova 

South-West University „Neophit Rilsky”, Blagoevgrad, Bulgaria 

 
Abstract: A comparison was made of expected results set in grade 8 
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some recomendations towards improvement of teaching through a more 
effective use of science content to form key competencies. 
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      Bulgarian education was set the important task to provide means 

for key competences acquirement and in this way to prepare young people 
for a wholesome life in present-day conditions. It is time to acquire not 
simply knowledge, skills and attitudes corresponding to different science 
areas but to put an emphasis on formation of key competences [1,2]. In the 
field of science some activity related to this objective has been conducted 
and a national contest in key competences has been held for three 
consecutive years [3,4,5]. 

When the secondary school curriculum now existing was prepared the 
ideas about key competences were not yet elaborated in our country [7]. 
That is the reason why there is no data about to what extent requirements 
to form key competences are introduced in different subject curriculum. 

      The objective of this paper is to asses grade 8 „Chemistry and 
environmental protection” curriculum related to the capacity to provide 
means  to form and develop key competences in the field of  science and 
technologies. The results could be of help to the elaboration of proposals 
for curriculum change because of its forthcoming actualization, as well as to 
outline some recomendations to teachers for its more effective and 
purposeful implementation. 

      „Basic competences in science and technologies” is a part of one of 
eight key competences recommended in the European referent frame 
„Mathematical literacy and basic knowledge in science and technologies” 
[1].  The outlined requirements for key competences in that part are used 
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and are compared to related expected results (standards) at curriculum 
level [8]. The results are shown in Table 1. 

Table 1. 
KNOWLEDGE 

 
Knowledge of basic principles of nature and of basic concepts, 

principles and methods of science, and also comprehension of 
environmental consequences 

The student describes: 
- layer structure of electronic atom shell 
- physical and chemical properties (physical condition, rigidness, 

electrical and heat conductivity, relating to hydrogen, oxygen, and 
metals) characteristic for nonmetals from group VI A of the Periodic 
table 

- hydrocarbons (methane, ethane, propane, butane), alcohols (methyl 
and ethyl), organic acids (acetic), carbohydrates (glucose, sugar, 
starch, cellulose), fats, and proteins by composition 

- substances with important biological functions (proteins, fats, 
carbohydrates – sucrose, glucose, starch, cellulose, and amino 
acids) 

- harmful effect of some substances on man and environment 
(pollution with plastics, tires, car gases and fuels, acid rains) 

- oxidation-reduction processes as processes related to electron 
exchange  

 
                                                  SKILLS 
 
Capability to use scientific data for reaching a given objective as 

well as for making a decision or for communicating a conclusion based 
on facts 

- The student draws a general conclusion about the relation between 
the position of elements in the Periodic table and the properties of 
their simple substances and compound substances. 

- The student classifies already studied substances in basic classes 
of inorganic substances (simple substances, oxides, hydrogenous 
compounds, bases, acids, salts) by their composition and properties. 

- The student draws a general conclusion about the physical and 
chemical properties characteristic for metals from IIA and aluminum 
(IIIA group of the Periodic table).  

- The student shows relation of properties of already studied inorganic 
substances (caustic and hydrated lime, carbonates, sulfur acid, 
aluminum and its alloys) to their use.  

- The student uses the series of relative activity of metals. 
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- The student shows by chemical equations characteristic properties 
of already studied substances (Ca, CaO, Ca(OH)2, Mg, S, SO2, SO3,  
H2SO4, sulfates, Al). 

- The student shows by chemical equations the genetic relations: 
    element – oxide – base (acid) – salt. 

- The student determines metal activity. 
- The student works out mole ratios. 

 
Capability to identify basic characteristics of research as well as to 

communicate the reasoning and conclusions that had lead to them. 
- The student identifies organic and inorganic substances by 

composition. 
- The student distinguishes compounds of elements from IIA and VIA 

group of the Periodic table and aluminum by their behavior relative 
to water, bases, and acids. 

- The student identifies acids and bases by their properties 
(characteristic ions in solutions, change of color of litmus, 
phenolphthalein, and a universal indicator, behavior relative to 
metals, oxides, acids, and base). 

- The student traces the areas of application of some plastics (PVC, 
polyethylene, polystyrene), liquid and gaseous fuels (oil, natural gas, 
propane-butane mixture), fibers, and rubber. 

- The student plans elementary chemical experiments and uses the 
obtained data to draw conclusions. 

- The student uses pH to determine solution acidity. 
- The student calculates mole masses, mole volume, mass part and 

yield. 
- The student uses qualitative reactions to identify sulfates by BaCl2, 

acids and bases by indicators, Ca(OH)2 by CO2, calcium and its 
salts by flame coloring. 
 

                                               ATTITUDES 
 
 Readiness to evaluate critically and curiosity towards research 

advancement 
- The students study properties of Ca, Mg, Ca(OH)2, CaCO3, S, 

diluted and concentrated H2SO4. 
- The students study interaction of aluminum with acids and bases. 
- The students range metals by activity based on experimental data. 
- The students foresee interaction of salt and metal using the series of 

relative activity. 
Comprehension of advancement but also of limitations and risks of 

scientific theories 
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- The student estimates the necessity of secondary processing of 
metals, glass, plastics, rubber, paper, fibers. 

- The students asses organic substances as: materials, substances 
that build up living nature and sources of environment pollution. 
Interest towards ethical problems and expression of respect to 

security and sustainability of scientific advancement and comprehension 
of its relations to any man and any community. 

- The student applies rules of work with already studied 
substances and ways to make them harmless (work with acids 
and bases). 

- The student describes possible ways to solve ecological 
problems (recycling, decomposition to harmless substances, 
wasteless technologies.  

 
 
        The comparison of requirements for basic competences and 

curriculum, made in Table 1, shows that a significant part of grade 8 
“Chemistry and environment preservation” curriculum is related to acquiring 
of knowledge. For example, a rather great part of the curriculum is directed 
to expressing interactions among different substances by chemical 
equations. At the same time there are requirements to distinguish different 
classes of substances, to relate their properties to areas of use, and also to 
investigate autonomously some of them. 

       It is necessary to find appropriate forms and approaches to 
develop key competences but that to a great extent depends on teachers. It 
is evident that conventional forms of teaching are ill suited for that purpose. 
One possible way is to use active and interactive methods more intensively 
and purposefully. Independent or team work of students to solve 
appropriate problems related to transfer of knowledge from other sciences 
could result in comprehension of possible use of substances and processes 
in practice, and also safe work, as well as in cultivating interest and critical 
assessment of scientific advancement and also all other characteristics of 
key competences. That is why we assume that the most effective way to 
form and develop key competences could be realized using appropriate 
problems containing generalization, revision, control and assessment [6, 7]. 
In that way the subject material could be related to key competences clearly 
and directly. 

It creates the impression that different elements of discussed key 
competences are represented to a different extent. For example, cultivating 
“Interest to ethical problems and display of respect to safety and to 
sustainability of scientific advancement and comprehension of its relation to 
any man and any community“ occupies an insignificant space in grade 8 
“Chemistry and environment preservation” curriculum. However, these 
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competences are formed through the teaching of other subjects from the 
cultural and educational area “Science and ecology” and are developed in 
following grades too. It is necessary to make analyses of the whole science 
content and to decide whether it is necessary to make corrections and 
additions to the curriculum aiming a holistic development of key 
competences in that area. 

       As a result of the completed research the following conclusions 
could be made: 

1. In State educational  requirements to subject content and in grade 8 
“Chemistry and environment preservation” curriculum is set the 
bases for acquiring elements of the key competence “Mathematical 
competence and basic competences in science and technologies”. 

2. Effective use of curriculum to form key competences could be 
realized using interactive methods and appropriate problems. 

3. It is necessary to reformulate some of the curriculum elements in 
order to support key competences formation. 
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