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Methodology and psycho-pedagogical research
in realizing profile elective course of Chemistry

The programme of the pre-profile elective course «Chemistry around us, or what you will not learn on the
lesson» was designed for 34 hours. When conducting a course at the specialized boarding school «Daryn»
among 9th grade students, the following general didactic principles were guided, namely scientific character,
accessibility, systematic, voluntary, safety, and visualization. The psychological and pedagogical diagnostics
of students for group interaction, the study of personality, the motivation for chemistry teaching process, the
study of difficulties and anxiety, as well as age characteristics, were carried out. The determination of the per-
sonality result showed a slight increase in the number of ambiverts after the elective course, and the average
psychodynamic properties score remained at the same level. Motivation to learn chemistry in the group in-
creased. Testing the control lessons and final testing in chemistry among 9-grade students showed the following
results, namely 3 students received «Satisfactory», 5 students obtained «Good», 2 students scored «Excellent.
The quality of knowledge was 70 %. On the basis of the obtained data we can draw a conclusion that the course
increased knowledge of pupils to studying of a subject.

Keywords: elective course, specialized training, laboratory work, testing, household chemicals, questioning,
motivation, students, the programme.

Introduction

The history of the development of specialized training in the Republic of Kazakhstan has for decades.
The first stage of the organization of profile education in our country was the Concept for the development of
the secondary school of the Republic of Kazakhstan (1996). The second stage of the implementation of the
idea of profile education is the realization and introduction of the State Compulsory Standard of Secondary
General Education of the Republic of Kazakhstan «Basic Provisions» (SES 2.003-2002) [1].

Subject programmes on the basis of the standard were developed in two areas of study: in natural-math-
ematical and socially-humanitarian. For the first time domestic specialized textbooks and educational-method-
ical complexes appeared. They were experimentally tested. And now they are used in 10th grade of secondary
schools.

The next stage was the State programme of 12-year education of Kazakhstan 2005-2010. The current
stage of the implementation of school education reform in the Republic of Kazakhstan can be called the stage
of preparation for the introduction of specialized education. The considerable practical experience was accu-
mulated in organizing teaching on directions and profiles. Thus, in Kazakhstan there are a conceptual and
methodological basis for improving the regulatory framework and the scientific and methodological support
for the organization of specialized training.
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The results of psychological and pedagogical research in the profile chemistry elective course «Chemistry
around us, or what you will not learn in class» are presented in this paper. The course programme is designed
for 34 hours and is intended for students of the 8—9th grade of the secondary school [2].

Aims and objectives of programme are deepening the basic knowledge of students in chemistry, increas-
ing creative activity and expanding the outlook of students, scientifically substantiate the importance of main-
taining a healthy lifestyle through:

— detailed description of substances used by humans (their classification, origin, nomenclature, produc-

tion, use, properties);

— simulation of the effects of drugs on the human body;

— imparting an applied focus of practical research work to develop students' competent behavior on con-

tact with household chemicals and cosmetics;

— the formation of skills for a healthy lifestyle;

— formation of bright visual images of chemical production.

The content and forms of the elective course should contribute to a deeper and more comprehensive
perception of the educational material of the basic course of chemistry.

Lessons in accordance with the programme of the course involve:

— repetition of theoretical issues studied in primary school, their deepening and expansion;

— application of theoretical knowledge in practice;

— familiarity with the main types of chemical production;

— teaching students for independent work using various literature.

Achievements are fixed in the completeness and correctness of the students performing tasks. The re-
quirements for knowledge and achievements of students should not be exaggerated in no case. Excessive re-
quirements generate overload and leads to the extinction of interest. The course should help students to under-
stand their interest level in chemistry and assess their capabilities, fully supported and developed through the
accumulation of assessments of individual student achievement.

Experimental

This elective course was introduced in the specialized boarding school «Daryny in Karaganda city, among
9th grade students, which is confirmed by the introduction act.

We have proposed the following sections of this programme:

I. History of chemistry — 3 hours;

II. Chemistry and production — 4 hours;

M. Ecological chemistry and medicine — 7 hours;

IV. Household chemicals — 4 hours;

V. Food chemistry — 12 hours.

In general, 12 hours were selected for students in grade 9 (16 students).

Preliminary testing was carried out.

Test results were as following: 3 students obtained scores of «Unsatisfactory», 6 students received
«Satisfactory», 7 students scored «Good». The quality of knowledge was 44 %. This indicated a lack of infor-
mation to students in grade 9 on these issues. Students do not know the answers to such questions as:

— What scientist proved the complex composition of air?

— What is another name for acetylsalicylic acid?

— What vitamin deficiency results in form of disease «scurvy»?

After conducting the elective course «Chemistry around us or about what you don’t learn in class» at the
12th control lesson we obtained following results: 3 students received «Satisfactory», 5 students obtained
«Goody, 2 students scored «Excellent». The quality of knowledge was 70 %.

The theoretical part of the pedagogical experiment was held at the «Daryn» school. Laboratory work was
carried out at the base of Inorganic and Technical Chemistry Department of the Ye.A. Buketov KarSU. The
development of a laboratory work of the elective course is showed below.

Lesson 1. Laboratory work «Chemistry and Washing» — 1 hour [3].

Objective: to explore the properties of detergents, to continue the formation of experimental skills, to
develop the ability to analyze the results.

Experience number 1. First, take some chalk or dry egg shells. Then the shell and chalk grind to powder,
and then place it in a test tube. Then pour 10 % vinegar there.
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What should we watch? The content in the test tube will begin to sizzle and foam. Check what gas is
released during the reaction. As soon as the test tube contents begin to hiss and foam strongly, take a match
and put it inside the tube. Did the flame go out? It should be so. After all, chalk and egg shell are made up of
the same substance — calcium carbonate, which dissolves in vinegar. The carbon dioxide released during this
process does not sustain combustion, then match blows out. Write down passed reactions.

Experience number 2. Pour water up to half a clean test tube and add 8—10 drops of soap solution. After
closing the neck of the tube with your finger, shake it several times. Foam appeared in the test tube. Then pour
4-6 drops of liquid resulting from the reaction of chalk with vinegar into a test tube with soap suds.

What should we watch? The foam in the test tube will disappear and a white coagulating precipitate will
begin to stand out from the soapy water. This is the number one enemy of cleaning and washing.

Conclusion: Calcium compounds are «real thieves of soap». They not only steal soap. The resulting white
precipitate is deposited on fibrous tissues and destroys them. It was interesting that experiments showed that
after 50 washes in hard water, the strength of linen fabric decreased by 25 %, and cotton by 45 % more than
after washing (also 50 times) in soft water. What to do with hard water? After all, it is still necessary to erase!
Chemistry comes to the rescue.

Experience number 3. Let's do another experience. Pour water into test tube such that half of test tube is
filled with water and add a few drops of the solution, which we got at the beginning of experiment from chalk
and vinegar. Add half a teaspoon of soda, close tube and shake it well. After some time, the liquid will become
transparent, and small sediment will be visible at the bottom. Carefully pour the transparent liquid into another
test tube, add a few drops of soap solution and shake. Foam appears in the tube. This means that the soda has
helped: the calcium compounds have disappeared. They were isolated in the form of sediment, which settled
on the bottom of the first tube. Hence the conclusion to soften the water should always use soda.

Experience number 4. Add 10 drops of solution of chalk with vinegar to the tube containing water. We
will have transparent water which contains many compounds of calcium. Let's take any liquid detergent and
we will pour 8 — 10 drops of soap solution in a test tube with hard water.

What must we observe? Having stirred up a test tube, we will see that in it quite good foam turned out
after all. The synthetic washing substances are not afraid of hard water. Now we see that chemists do not
neglect questions of washing, and combat «thief» of soap.

For production of soap there is a large amount of animal and vegetable fats which should be saved. Now
chemists learned to do detergents of oil and coal. They are cheaper than soap and it is more convenient in use.
They were convinced what huge role is played by chemistry in washing?

Not always the person resort to washing to put clothes in order. Dresses, suits, trousers, a coat are usually
cleaned in the chemical way. However quite often it happens so that on a clean dress accidental pollution —
drops of oil or ink, juice, parts of food get. Then it is unlikely it makes sense to give clothes to a dry-cleaner.
Most often spots remove in house conditions.

Removal of spots of a grass. In free time you decided to lie down on a grass. At the same time on clothes
spots can appear. It is unpleasant, ugly to walk in such clothes. It will be better if you, do not shelve, remove
spots especially as it will not take you a lot of time. So, we start removal of spots from a grass on your clothes.
At first we will wipe a spot with solution of table salt. For this purpose previously we will prepare it: let's take
2 weight parts of table salt and 10 weight parts of clear water. We remember that fresh grass spots on clothes
disappear as well after washing by hot water. If they at the same time do not disappear, use solution of table
salt with the subsequent washing by warm water.

Removal of spots from berries. All of us, probably, like to regale in the summer on strawberry, raspberry,
currant, etc. But at the same time it is possible that you, having been fond of berries, you will soil the clothes.
How to remove spots? For this purpose try the next way: at once fill up a fresh spot with table salt, wash at
first with clear water, and then wash off in the usual way.

Removal of spots from fat. Let's put under a spot the soft rag which is easily absorbing liquid. Let's
moisten a spot by means of solvent and we will wipe it around or better from edges of a spot to the middle, at
first slightly, then stronger. After removal of spots we will wash off these places, then we will wipe with the
rag moistened with clear water.

Results of the lesson. Reflection.

Homework. Check out the laboratory work in the form of a report.
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In the course of introducing the elective course, psychological and pedagogical diagnostics of students
was conducted to study the motivation for the chemistry learning process according to the following psycho-
logical developments [4]:

— diagnosis of the structure of educational motivation of the student;

— learning cognitive difficulties;

— degree of interest in chemistry.

Below are the results of each of the ongoing psychological and pedagogical studies of students and a
comparative analysis before and after the introduction of the course.

The definition of motives was carried out according to seven parameters: emotional, cognitive, commu-
nicative, external, achievements, self-development, the position of the student.

Among these parameters, i.e. types of learning motives 3 dominant motives were identified before and
after the introduction of the elective course which are presented in Table 1.

As can be seen from Table 1, the most dominant motive in the group is emotional. The remaining motives
prevail in different degrees of significance.

Table 2 presents the dominant motives after the experiment. Here the most dominant motive in the group
is now achievements, i.e. motives have changed. The motives of the second and third place also changed.

Table 1 Table 2
Determination of the dominating motives Determination of the dominant motives
before the experiment after the experiment
Group Studied motive Group Studied motive
1% place Emotional 1% place Emotional
2™ place Achievement 2™ place Achievement
3" place Informative 3" place Informative

Thus, with the study of the course, the motives of the teachings became more serious. New motives that
students are guided by have become more suitable for obtaining high learning outcomes. When comparing the
results, it can be seen that the quantitative characteristics of each of the motives in the experimental group
before and after the experiment have changed significantly, they have increased.

In the study of cognitive difficulties, the following results were obtained: the question «What in itself
does not allow you to study well?» (Before the experiment. Fig. 1). The pupils responded as follows: 30 % of
students do not always understand the new material, other 10 % cannot find application of their knowledge in
practice, 10 % of students complain of poor memory, 20 % admit that they do not know how to organize their
classes, 20 % of students do not have enough time, and 10 % cannot be attentive for a long time during the
lesson.

@ don’t always understand the new
material

@ cannot find application of their
knowledge in practice

@complain about bad memory

Oconfessed that they do not know
how to organize their knowledge

Ostudents do not have enough time

Oi can not be attentive during
classes

10%

Figure 1. Analysis of the results of studying the internal causes of difficulties in the study group
of an experimental group before the experiment
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After the experiment (Fig. 2), the question «what doesn’t allow you to study well in yourself?» the chil-
dren answered as follows: 10 % of students do not always understand new material, another 20 % cannot find
application of their knowledge in practice, 10 % of students complain about bad memory, 30 % confessed that
they did not know how to organize their classes, 20 % of students did not have enough time, and 10 % could
not be attentive for a long time during the lesson.

10%

B don’t always understand the new
material

@ cannot find application of their
knowledge in practice

O complain about bad memory

20%

Oconfessed that they do not know how
to organize their knowledge

Ostudents do not have enough time

10% .
Ocan not be long attentive for a long
20% time
10%

Figure 2. Analysis of the results of studying the internal causes of difficulties
in the study group after the experiment

Before the experiment (Fig. 3), to the question «what kind of help do you need first of all?» 10 % of
students want to learn how to organize their day correctly, 30 % want to know more about their abilities and
capabilities, 20 % want to overcome learning difficulties, 10 % dream of learning some useful practical work,
another 20 % want to engage in sections and circles, and 10 % of students need help in studying individual
subjects.

@1 want to learn how to organize
my day
. @1 want to know my abilities and
30% capabilities
01 want to overcome the
difficulties in teaching

o1 want to learn some useful
practical work

O1 want to engage in circles.

ONeed help in learning difficult
subjects

20%

Figure 3. The analysis of results of identification of the necessary help of experimental group
before carrying out an experiment for increase in motivation to process of the doctrine

After carrying out an experiment (Fig. 4), on the matter of 20 % of students confessed that they wanted
to be learned to be organized correctly during the day, 20 % want to learn more about the abilities and oppor-
tunities, 20 % wish to overcome difficulties in the doctrine, 20 % dream to learn some useful practical business,
20 % wish to be engaged in sections and circles.
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20% B 1 want to learn how to organize

my day

@1 want to know my abilities
and capabilities

O1 want to overcome the
difficulties in teaching

O1 want to learn some useful
practical work

20% ODesire to engage in sections

20%

Figure 4. Analysis of the results of identifying the necessary assistance of the experimental group
after the experiment to increase the motivation to the process of learning

To determine the degree of interest of students studying chemistry questions were developed:

Do you like chemistry?

Do you think this is an important science?

Would you like to continue to study chemistry?

Do you like to solve problems?

Do you agree with the statement: «Is everything that surrounds us a chemistry?»

Do you consider your chemistry teacher is a strong teacher?

Have you ever missed a chemistry lesson without a reason?

Do you think chemistry will help you in the future?

9. Do you think your chemistry scores are low?

10. Do you agree with the statement: «Most students do not understand chemistry»?

11. Have you ever written off chemistry tasks?

12. What do you think, additional chemistry lessons will help students to deal with the accumulated
questions?

13. Have you ever attended additional chemistry courses?

14. Do you read any literature on chemistry?

15. Did you like the extra chemistry lessons?

PN R WD =

Results and Discussion

Based on the data obtained prior to the experiment, the average score of the group is 19 points, which
indicates the average degree of interest in chemistry in the group. This is due to the fact that only two students
of the 9th grade attended additional courses in chemistry.

After the experiment, the group average score is 24, which indicates a moderately high degree of interest
in chemistry for the group. This is due to the fact that during the whole elective course the group worked hard,
which contributed to the improvement of interest in this discipline. The main factor is that after the experiment,
8 people answered positively to the question «Did you want to continue studying chemistry», although there
were only 3 people before the course.

This indicates that this elective course helped students to establish themselves in a reasonable choice of
chemical specialized training; with the role of chemistry in industry, agriculture, medicine, construction,
transport, art and other industries and human activities.
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XUMUSAHBIH OeiliH/i 3JIEKTUBTI KYPCBhIH JKY3ere acbIpyAbIH dicTeMeci
MeEH MCUXO0J0TUSIIBIK-TIeIarOTMKAJIBIK 3epTTeyJiepi

«bi3ni kopmraran xumust, Hemece Cabaxra YipeHOeHTIH KbI3BIKTapy OeHiHam bl 31eKTHBTI Kypce OarjapiaMackl
34 car Kypaiipl. DIEKTUBTI KypCTHI OTKi3y Ke3iHae «/lapbim» MaMaHIaHIBIPBUIFaH MEKTETI-HHTEPHATHIHBIH 9-
CBIHBIT OKYIIBUIAPHI JKAJIBIIUIAKTHKAIBIK KaFuaanapblHa OarbIHIIBL FRUIBIMH Oipi3AUTri, KOJDKETIMILIIT,
JKyHeniri, e3 epikrepi 6oHbIHIIA, KayiNci3airi, kepHekiniri. OKymbUIapAbH TONTHIK OKBITY OOHBIHIIA MCHXO-
JIOTHAIBIK-TIEIar OTMKAJIBIK JUArHOCTHKACHI JKYPIi3iiai, TYJIFaHbl 3epTTeY, XUMHUSHBI OKY Ke3iHJe OKyLIblIap-
JIbIH BIHTACBIH apTThIPY, KUBIHABIKTAP MEH aJIaHNAYIIbUIBIK JCHICiiH aHBIKTAY )KOHE OJIAp/IbIH JKac epeKIlIe-
JikTepi 3epTTenai. TyiFaHbl aHbIKTayFa apHAIIFaH 3ePTTEY HOTHIKECI DJICKTHBTI KYpC OTKI3UIreHHEH KeiliH Chl-
HBINITaFbl OKYLIBUIAP/BIH apachlHa aMOMBEPTTEP CaHBIHBIH apTKAHbIH KOPCETTI, aJl NCUXOANHAMHUKAJIBIK Ka-
CHeTTepiHiH opramia Oams! e3repicci3 Kaaabl. TONTHIH XUMUSHEI OKyFa BIHTACHI apTKAHbI OaiKamasl. 9-ChIHBIIT
OKYLIBUTAPBIHBIH apachlHIa XUMHS [IOHI OOMBIHINA aNbIHFaH OaKbUIAY KYMBICTApBl MCH KOPBITBIH/BI TECTIICY
arpoOarusAchkl OOMBIHIIA: 3 OKYIIBI — «KaHAaFaTTaHAPIIBIK», 5 OKYILBI — «KAKChD», 2 OKYIIIBI «Y3IiK» HOTHXKE
xepcerTi. binmiM camacsr — 70 %. AnbaFan HoTHOKeep OOMbBIHIIA Keleci KOPBITHIH/BIFA KeIyre 00JIa Ibl: OKbI-
TYJBIH MHTEPAKTHBTI 9iCTepiH KONJaHa OTHIPHIIN, OTKi3iIreH «bi3ni Kopmaran xumus, Hemece Cabakra yii-
pEeHOEHTIH KbI3bIKTapy» OCHiHAMIBI SIEKTUBTI KypChl OKYLIBIIAP/IBIH MTOH/1i OKYFa JIETeH KbI3bIFYIIIBUIBIFBIH apT-
TBIP/IBI, OJApABIH OOJAIIaKTa TAHJANTEIH OAFBITBIH TAHIAYFa MYMKIHIIK Ty JbIPJIBL.

Kinm co30ep: anekTHBTI Kypc, OEHiHI1 OKBITY, 3epPTXaHAIIBIK XKYMBIC, TECTIJICY, TYPMBICTBIK XHMHUS, cayaTHaMa
JKYPri3y, BIHTANTAHIBIPY, OKyLIbLIAP, OaFapaama.

I'.'T. Kokubacosa, A.T. [Jrocekeena, A.E. Kazracsa

MeToaNKa H IICHXO0JI0r0-IeJarornyeckKkmue uccjaeI0BaHnus
MPHU pean3anuu NpoPuIbHOro 3J1eKTHBHOT0 Kypca XUMHU

IIporpamma npeanpoduIbHOTO MEKTUBHOTO Kypca «XuMHs BOKPYT Hac, win O 4eM He y3Haelllb Ha ypOKe»
paccunrtana Ha 34 4. [Ipy npoBeaeHNN Kypca B CIEMAIN3HPOBAHHON HIKOJIe-UHTEPHAT «/JlapbIH» cpenu yda-
mmxest 9 K1accoB pyKOBOJCTBOBAIKCH CIEAYIONMMH OOIIEANIAKTHIECKUME NPUHIUIIAMU: HAYYHOCTb, JO-
CTYITHOCTb, CHCTEMaTHYHOCTb, JOOPOBOJIBHOCTh, OE30MaCHOCTD, HArLIIHOCTD. [IpoBeaeHa rncuxooro-nena-
TOTMYECcKast IMarHOCTHKA y4Yallluxcsl Ha rPYyIIIOBOE B3aUMO/ICHCTBHE, UCCIEI0BAaHNUE JIMYHOCTH, MOTUBALIMH K
npolieccy 00y4eHUst XUMUM, U3YUeHHE 3aTPyIHEHNH 1 TPEBOXKHOCTH, & TAKXKE UX BO3PACTHBIX OCOOCHHOCTEH.
Pesynbrar Ha omnpereneHue IMYHOCTH MOKa3al HE3HAYNTENIbHOE YBEIUYCHHE Yucia aMOMBEPTOB IOCIE MPO-
BEZICHHMS DJICKTUBHOTO Kypca, a CpeIHHMI Oal ICHXOANHAMHIECKHX CBOMCTB OCTAJICS HA IIPEKHEM ypoBHE. Mo-
TUBAIWS K 00YYIEHHIO XMMHH B TPYIIE YBEINIWIACh. ATIpoOanust pe3yIbTaToB KOHTPOJIBHEIX YPOKOB H UTO-
TOBOTO TECTHUPOBAHMUS 110 XMMHUH CPEH YUCHUKOB 9 KJIacCOB BRIIBIIIA CIIEAYIONIES: 3 YICHHUKA IOy IHIN OT-
METKY «yAOBJIECTBOPUTEIHHOY, 5 YIEHHKOB — «XOPOIIOY», 2 yIeHHKa — «OTIndHO». KadecTBo 3HaHMii cocTa-
B0 70 %. Ha 0CHOBaHMM NOJTy4YEHHBIX JAHHBIX MOXHO CKa3aTh, YTO MPOBEACHHBIN MpeanpoQuIbHbINA 311eK-
THUBHBIH Kypc «XuMust BOKpYr Hac, Wi O 4eM He y3Haelllb Ha YPOKe» C UCHOJIb30BAHHEM WHTEPAKTUBHBIX
METO/I0B 00Y4EHHsI TIOBBICHII HHTEPEC K U3YUCHHIO NIPEIMETa, IIepe]l yUalluMHUCs MOSBHIICS BHIOOp OyayIiero
npodus.

Kniouesvie cnosa: 3meKTUBHBINA Kypc, MpoduibHOe 00ydeHue, TadbopaTopHas paboTa, TeCTUpOBaHUE, OBITOBAS
XHUMUS, aHKeTUPOBAHNE, MOTHUBALS, YIAIHecs], IPOrpamMma.
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