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Abstract
Contemporary schooling in Poland faces many obstacles with regards to teaching scientific subjects.
Teachers have to be flexible in applying different methods and techniques in order to make students
interested in learning and exploring technical issues. The author presents different ways and latest trends in
Polish school in teaching chemistry. Starting from brief description of the educational system and how the
chemistry is taught in a Polish school the author presents experiments, educational games and laboratory
tasks; everything to facilitate students’ progress.

Introduction

The process of teaching chemistry in Polish schools starts at the gymnasium and it lasts for 3 years at this
educational level. After gymnasium, Polish students are taught chemistry in high school. Chemistry classes
in high school last only for one year and it is at the basic level. However, all students have a possibility to
choose the chemistry, as a subject that they want to study at the advanced level. If advanced level is chosen
by the student, then chemistry lessons last for 3 years, with the average frequency of 4 hours per week.
Therefore, the process of teaching chemistry in Polish schools may be grouped into three stages.

First one concerns education in gymnasium, where the teaching of chemistry is very extensive, including
both inorganic as well as organic chemistry. During classes, students learn about physical and chemical
properties of elements and chemical compounds. This is the most important stage, because during it, the
students are discovering the world of chemistry for the first time. This first impression may have later
significant influence on students’ interests in chemistry and may affect their educational choices.

The second stage begins at the first year of high school, where chemistry is taught at the basic level. This
stage aims students, who are not interested in possessing extensive chemistry knowledge because they are
not going to need this knowledge during their future professional career. During the classes teachers are
showing their students that the whole world around us is strictly related to chemistry and that the chemistry
affects everyday life. Teacher may present some interesting facts from the field of chemistry and should
answer student's questions about the applications of chemistry in pharmacy, medicine, sports, cosmetics,
food, energy and genetics.

The third stage is the advanced chemistry classes. Chemistry lessons at this stage should prepare student
for passing the matriculation examination from this subject, as well as provide the necessary knowledge of
chemistry, that is required to study the chemistry related sciences in the future, such as medicine, pharmacy,
biotechnology, dietetics, and many others.

As you can see, each stage should be discussed separately, because teacher's role and goals are different
for each of them. In gymnasium, where students start to discover chemistry, so this is the most important
stage of learning, chemistry classes should include many chemical experiments to help students learning
new things in an effective way. Such experiments can be very supportive in the chemistry teacher's work.
Student is able to observe the whole process of preparing the experiment, then he observes the results of
the experiment, and finally he can determine his own conclusions. Such a form of classes helps to memorize
properties of chemical compounds (colour, odour, state, reactivity).
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Additionally, the experiment is exciting for the student; it can generate interest not only during the particular
lesson, but generally for the whole subject of chemistry. Experiments at this stage of education are not
hazardous and are easy to carry out. They do not require complicated procedures, or special chemicals.
Often in such experiments, you can use the substances that may be found in every house.

Only basic laboratory glassware and indicator papers are needed. Of course not every school in Poland has
access to chemical lab and suitable reagents, but in these simple experiments special chemical laboratory is
not necessary. Instead, teacher can use the help of multimedia, such as educational videos and
presentations, which are available at publishing houses websites, and also can be found on well known
internet portal with movies: YouTube.

These educational movies present interesting chemical experiments. To be able to present such movie
during the lesson we need a computer, OHP and a screen. Usually displaying educational movie takes only
a short part of the lesson. After the movie end, teacher is explaining observed experiment to his students. It
is very useful to draw a coloured scheme of the observed experiment in the students’ copybook. Educational
movies may be used not only to present chemical experiments, but also to show students some other
chemistry connected issues. We need to remember that students in gymnasium are still at the beginning of
their chemistry journey, so the movies should encourage them to discover chemistry. The most popular
educational movies among Polish students concern the production of automotive fuels, manufacture and
effects of medicines and cosmetics, and the sources of energy.

Another educational method that is proven to be helpful in chemistry teaching is various types of educational
games. Most of them involve models of molecules, which need to be assembly manually by students. Such
games are easily available on the Polish market and not very expensive. Typical game kit usually includes
tiny colourful balls of different sizes, representing chemical molecules, and also pipes and sticks of different
lengths representing chemical bonds.

These kinds of games help to understand the structure of molecules and functions of chemical bonds at the
gymnasium level. Other educational games, that do not require additional materials, are word games, such
as debates, competitions, crosswords, rebuses and others that can be performed in groups of various size or
individually. Besides developing interest in chemistry, these educational games help to learn how to obtain
needed information and also allow working in groups.

Another type of educational games, available Polish market, is multimedia games in a form of computer
software. They are produced mainly by educational publishing houses and can be downloaded from their
websites. This type of game allows students to design a virtual chemical molecule. Unfortunately, such a
form of modern education requires a computer for each student, which is rather rare in Polish schools.
Therefore, these games are not very popular in Poland at the moment.

On the first year of high school, where chemistry is taught only on the basic level, the teaching of this subject
also requires some teaching materials. At this stage, the best choice are educational movies. Majority of
students, at this stage, are not interested in learning chemistry in future and that is why, we should try to
realize them, that chemistry is strictly related to everyday life. Educational videos can be used to present
such a relationship. In addition, these videos cover many topics that might be very interesting to students at
this age.

For example they may concern such topics as: sports (muscles work, the role of protein supplements and
isotonic drinks, textiles that are used in sport clothes, shoes, and sports equipment), health (medicines,
vitamins), cosmetics, environment (recycling, waste segregation, environment contamination, biodegradable
packaging), food (preservatives, food additives, packaging, healthy eating, diets, drinks), industry,
construction, energy (renewable and non-renewable energy sources), genetics, and automotive (fuel,
biofuels).

These videos, which are available on the websites of school textbooks publishers, can completely substitute
some traditional lessons or support teacher in conducting lessons. After the movie projection, it is
recommended to discuss it with students. Discussion allows teacher to find out about the students interests,
which can be developed during next lessons. To be able to present a movie during the lesson we need a
computer, a beamer and a screen. Many schools in Poland are also equipped with special multimedia rooms
which are used to display such movies.
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Obviously not every lesson can be replaced by the movie projection. Other lessons, at this stage, are
conducted in the form of chats with students. Teachers can also conduct lessons in a form of didactic
games, like debates. Within the chemistry lessons, it is also recommended to organize educational trips, for
example, to sewage treatment plants, refineries or other sites that are related to chemistry and available
near the city where the school is located.

If we take into the consideration the future perspectives of students, who consider to work in chemistry
related professions after graduation, the third stage is the most important one. Similarly to gymnasium, in the
third stage, chemistry teaching is also divided into two parts: inorganic chemistry and organic chemistry. This
stage aims to prepare students for the matriculation examination and college education. At chemistry
classes, students need to learn not only the physic-chemical properties of elements and compounds, but
also need recognize formulas for chemical calculations. Students need to be able to prepare chemical
solutions, conduct experiments and determine observations. They should be able to compare the chemicals
or their groups, to design experiments and write equations of chemical processes and to solve calculation
tasks. Within two years, students must acquire all the knowledge and skills that will help them to pass the
matriculation examination well and let them study on a dreamed college.

Teaching methods, which can be used by teachers at this stage, are mainly chemical experiments, which are
carried out in the presence of students or by themselves, as well as accurate description of these
experiments results. To be able to perform experiments, school needs to be equipped with glasses and
laboratory equipment, properly adapted chemical laboratory with the fume cupboard and chemicals burners,
protective clothing for teachers and students, and protective gloves. Such laboratory need to be obligatory
equipped with a fire extinguisher, fire blanket, and access to running water. Students need to learn the rules
for safe work in chemical laboratory and the plan of proceedings in case of evacuation. Experiment
conducted by the students themselves, in the presence of a teacher, is the best way to teach chemistry,
especially the organic part.

Properly maintained student's notebook is also very important. Students should draw diagrams of chemical
experiments and mark them with appropriate colours. The notepad should also include a verbal description
of the experiments, equations of reactions, observations and conclusions. Making notes helps to learn the
proper vocabulary and chemicals phrases.

At this stage, educational trips and movies are no longer recommended. However, some schools in Poland
cannot afford to hold chemical laboratories, where experiments can be carried out safely. Such labs are
expensive to maintain, and it is not always possible to arrange a lab in a school building due to technical
issues. Therefore sometimes it is necessary to display short videos presenting particular chemical
experiments, which are later precisely discussed by the teacher. These videos are available on the websites
of school textbooks publishers and other matriculation examination's related websites, as well as on
YouTube. After movie projection it is also recommended to note down experiment's description in a student's
notebook.

However, at this stage, chemical experiments are very important part of learning and lack of chemical
laboratory is really a huge problem. Videos, although professional and well discussed by the teachers, are
useful, but they cannot fully replace experiments that are carried out by students or observed live. Therefore
it is recommended to organize educational trips to specialized chemical laboratories, often in other schools
or universities, where the staff or teachers with students can carry out the most important experiments. In
Polish schools, it is very popular, and universities are keen to cooperate with teachers and high schools in
this matter.

To sum up, three stages of chemistry teaching in Polish schools are significantly different, but educational
methods and teaching materials are very and mainly based on chemical experiments, presented in various
ways. Each stage aims to encourage students to learn chemistry by showing that it is an essential part of our
lives and that it is strictly linked with other fields of sciences. All described stages differ in both, the type and
level of chemical knowledge. Also students, in each stage, are considerably older. Teacher need to take all
of these differences into the consideration. In addition, he must know what the objectives are that should be
achieved on chemistry classes for a particular stage.
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However all stages are open for new proposals to improve the chemistry lessons, for example using
computers and Internet resources to teach chemistry.
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