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YYEBHBIN SKCIIEPUMEHT: ITYTU COBEPIIIEHCTBOBAHU A
THE TRAINING EXPERIMENT: THE METHODS OF IMPROVEMENT

At present modern school is required to improvesamerably quality of

education due to the high scientific level of taagh

Therefore in the process of teaching it is necgsdar take into
consideration the individual differences of studeas it becomes impossible to build

the universal system of education which would bea#tg suitable for each student.



The highest priority of training is to be a studarg or her development,
perfection, tendency, wish to make his (her) owmiad interests, progress in

learning, psychological peculiarities, ability togmition.

To expose and develop students’ abilities it iseiseary to create the most
favorable conditions at schools. The main ideaoisintroduce the elements of

differentiation in the process of teaching.

The study of methods of teaching shows that theeeaalot of various
approaches to the differentiation in teaching pts/sBut unfortunately they are very
seldom used at the classes of laboratory testsorétieally such methods are
described in the works of such methodologists adsDick, O.V. Kabardin and
others. Their curricula and training appliances @@ant to use at the lessons of

advanced study of physics.

But as regards training appliances and methodsathing physics for
student of biological, chemical, humanitarian oksssnly a few works are devoted to
this problem. There are some interesting paperttenriby L.G Burlakova, N.M.
Evseeva and others where they suggest improvingdahmeng experiments at schools
using some new investigations. The study of thdlpra under consideration in the

school practice shows that:

1. The didactic material for training physics of statéeof others specialties
but physics has not worked out yet. In the curacaihd textbooks the system of the
differentiation of general laboratory tests is plainned.

2. The students’ individual abilities, their specigpé of teaching, their
grounds are not taken into consideration when #reygiven the general laboratory
tests.

3. The freedom of choice of this or that activity ist put into practice. It
means that self-realization which is peculiar tei@estudents is not satisfied.

4.The process of the developments of experimentdlssknd habits of

senior students is not so rapid as it must be.



We outline some ways to overcome the shortcomingstioned above. It
IS necessary:

1. To work out the system of laboratory tests on pts/gor school students
of various specialties (biology, chemistry, andesthbut not physics trends)

2. To improve the methods of carrying out laborat@sts on the base of
the level of differentiation.

The main didactic principles of the creation of augthodological system
of general laboratory tests are the following:

- The contents of the educational system is to cpoms to the level of
modern science and production in all its elementka all levels

- The contents and the process of training is takert into account in the
development of the contents of the teaching mdteria

- The structural unity of the contents of the trajnigystem is to be
followed at the various levels of its developmemnd andividual progress of students

is to be taken into account.

Trying to satisfy these didactic principles we bshed the relations
between the process of training physics and prooésss individualization and
differentiation, defined the field of the executioh these processes and found the
correspondence of the levels of the differentiatrath the contents of laboratory

tests.

We defined what elements of knowledge must be tedehlaboratory
tests. Of course, basic knowledge on physics imeeafby the Federal Component of
Education Standard on physics. The contents of letye for the advanced study on
physics are defined by the Regional Educationalndsted and by authors’

experimental curricula.

These curricula show interrelations between physiosl other exact

sciences studied at school.



The total knowledge on physics is the certain comoon of basic,
advanced and expanded knowledge.

We defined concretely skills and habits which ard¢ developed at each
concrete level of training of the system of diffetial laboratory tests.

We distinguished the basic level of skills and talwompulsory for all

school students.
A student is to be able:

1. to understand and base theoretically the choseantaf the experiment
(to understand the purpose of the experiment, tpothesize and base the
hypothesis);

2.to plan the experiment (to determine the technfutee experiment and
to make a plan of its carrying out, to choose thaper devices for it, to install the
equipment and prepare it for the experiment);

3.to take measurements(to use special devices, mvfdhe rules of its
operation, to define the scale, to define the Bnat the measurement of the scale,
take readings and find errors);

4.to observe and reproduce the phenomena of physidg$cribe and
explain the events and processes of the experiment)

5.to process and draw up the results of the expet{toemwrite values
properly, to calculate errors, to make up tableraw graphs);

6.to make conclusions.

Having studied some authors’ curricula, some cul@ion special training
on physic, the Regional Component of the EducatiStendard on physics we chose
the following experimental skills of the advancel @&xpanded levels of teaching.

Skills of advanced level:

7.to define the absolute and relative error in theulte of the

measurements obtained in the course of the expetime



8.to be able to use knowledge of other subjects &ild sbtained in the
course of the experiment

9. to define the limits of applicability of phenomemapcesses, theories.
Skills of the expanded level:

10. to be able to work with special objects(biologicg@imary
sources, computer patterns and others), to uséaspeethods of study related to the
main subjects by school students;

11. to be able to use independently various sourcesfafmation(to
find the necessary facts and information in varibosks and papers, Russian and
foregign, to be able to use foreign sources, indhguage which the students study,
write a report, summary, review, give a referenceasearch work in Russian and if
possible in a foreign language);

12. to be able to submit the results of the experimaertearch(to put
the results of the research | order to argue, gtarstheir opinion, to read the paper at
the seminars, conferences. If possible they mag palct in the international events

and do it in a foreign language).

The skills described above are the skills of a éiglevel. On the base of
this consideration we worked out general laboratimsts for classes of biology,
geography, chemistry and other specialties. Theigpbéaching appliances were

published.

The level of differentiation is the organization dofaining is the
organization of training when students are tauglebeding to the same curriculum

but may choose the level of their learning butloater than the basic one.

The level of the development of skills and habiterethose students who
are taught by the same curriculum is different/nmieans that for the future
development of experimental skills individual aloés of each student must be taken

into consideration.



Proceeding from these requirements we suggest traeants of general

laboratory tests.

The first variant is meant for students with the level of development of
experimental skills and habits. Here the methodeproduction is used (typical
situation). The students carry out all steps ofl#®ratory tests from the definition

of the problem to the processing of the result utitke direct guidance of a teacher.

In the second variant a student is to use the mddaknowledge and skills
In practice. So he must choose the proper equipfoethe experiment. Students put
forward a hypothesis and discuss the plan of thgemxent under the teacher’s

guidance, other operations are carried out indegehd

The third variant includes non-typical situationigfhis to be carried out
by means of the research method. The necessarytioasdfor the successful
execution of this variant are the follows: studeotsnplete independence in carrying
out the experiment, non-typical (non-standard) kimg, the high level of practical

skills and habits.

The teacher must not make students chose this ar whriant but
sometimes some students overestimate their powerghis case the set of patterns

was worked out, they are classified as “cold”, “maand “hot”.

A.V. Usova and A.L. Bobov worked out the plan ofrrgang out an
experiment for the 0grade (full) and for the grade (reduced). This plan is often
offered to students for use.

If a student chooses the first variant and canmod ferrors in the
measurements it is considered the basic levelsthident carries out the first variant
and succeeds in finding errors in the measurenw@rgacceeds in solving the task of
the second variant of the experiments it is an acea level. If a student is

successive in making the third variant of the expent it is the expanded level.



In estimating laboratory tasks we rely on the asialyf laboratory tasks
suggested by Z.V Sichevskaya. It is described nre@commendations.

Classes last two hours. At the end the obtainadtsesf the experiment are

discussed.

It is emphasized that if the hypothesis is formedatorrectly the results

obtained is various technical appliances confitm it

Although the preparation of a teacher who usesri@athod is very labor-
consuming but it is the method that provides theebigment of students’ abilities,
their experimental skills and habits, improves theel of their knowledge and
possibility to use it in practice. The laboratorlasses with the use of general
laboratory tests of various levels develop the tsabi experimentation of students,

stimulate the development of their cognitive ing¢seand the process of learning.

More than 500 students from secondary schools aimBn and the
Tyumen region took part in the experiment on thiciehcy of the differential

laboratory tests.

As a criterion of the estimation of the efficienitye factors of the method
of analysis suggested by A.V. Usova was acceptsohgithese factors we can define
the completeness of activity, the progress in theetbpment of the experimental
skills of a student and the efficiency of the pregd methods.

The results of the experiment were statisticallpcpssed by using the
method hi-square. It confirms the validity of thesenclusions. The theoretico-
experimental research gives the opportunity to esdhe suggested problems and

obtain the following results:

1.0n the base of the analysis of the methodicalditee and scientific
papers the significance, place and function of g@raboratory tests in the process

of training physics of senior students were defined



2. The contents and structure of laboratory testshenbtise of level were
worked out namely:

a) The technology of level differentiation to generaboratory tests of
various complication was applied and variants veetected

b) The plans of the lessons and types of students’teacher’s activity
were developed

¢) The methodical recommendations for the applicatibtaboratory tests
of various level were developed

3. The training appliances with the description of teatents and methods
of carrying out laboratory tests for students aldgy and chemistry, geography and
humanities were worked out.

4.We mark the positive influence of the differentratiof the laboratory
tests on the development of experimental skillsesfior students.

5. The experiment shows the efficiency of the propasethodical system
which now used in some schools of Tyumen (4, 16, d&7d Tyumen region
(Chervishevskaya secondary school).

To sum up it may be concluded the following:

The use of the method of differentiation at tragnexperiment on physics,
namely, in carrying out general laboratory testkesathe process of training more
effective because:

1. The individual abilities of each student is taketoiconsideration

2. Creative abilities of a student are more stimulated

3. The opportunity to encourage students is realizschbbse a student is
free in choosing the variant of a laboratory test.

4. The interest to the future profession is develogedheir main subjects
are taken into consideration.

5. The base of the further development of studentsaated in the chosen

field of their future activity.
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