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INTENSIFICATION OF TRAINING
IN CHEMICAL DISCIPLINES OF SPECIALIZATION
IN THE CONDITIONS OF CREDIT SYSTEM OF EDUCATION

Abstract. Kazakhstan is the first state in Central Asia which entered terms of Bologna Process and being the
participant of the European space of the higher education. By now Kazakhstan educational programs in universities
shifted to the credit system and brought into line with the International Standard Classification of Education. The
article describes test system as a way to intensify the cognitive activity of students in the chemical specialties of
universities. The authors prove the need for regular use of the tests as a method that encourages students to be
always prepared for classes. The growing informatization of society results in need of changes in the organization of
educational process, directed to a tutoring process intensification. For the solution of such tasks in the considerable
degree it is promoted by use of test monitoring of students. The test allows the teacher with the minimum expenses
of time to objectively assess the knowledge of the entire contingent of students. Properly set up the test task makes it
possible to obtain the necessary information about the degree of assimilation and mastering of the essence of
chemical processes and phenomena by students. The positive aspects of using testing systems also include: saving
most of the classes for the study of new material, the ability to test the knowledge of students in the group, rather
than individual students, accustoming the students to understand the need to prepare for each lesson, the
mobilization of the mental abilities of students.

Key words: chemistry, teaching technique, credit technology, testing

Introduction

In accordance with the provisions of the Lisbon Convention (1997) and the Bologna Declaration
(1999) in Kazakhstan universities since the early 2000s, it was introduced the credit system of education.
The need to go to the credit system of education was associated with the integration of the national
education system of Kazakhstan into the world educational space, as well as the need to create the
necessary conditions to meet the graduation diplomas of students who graduated from higher educational
institutions of the Republic of Kazakhstan the requirements of the international community and the
possibility of their employment abroad [1-3]. The credit technology is the educational technology leading
to increase in level of self-education and creative development of knowledge on the basis of
individualization, a possibility of the choice of the studied disciplines within a rigorous regulation of
educational process and the accounting of volume of knowledge in type of loan. On this system the
organization of tutoring with reorientation of students to more self-contained, active mastering system of
knowledge, skills, to accumulation of creative experience, development of their educational cognitive
activity, professional and cognitive requirements and interests is carried out [4, 5].

In compliance with requirements of time, a global computerization strengthening of "an education
intensification™ is necessary. The task of assimilation of necessary knowledge and abilities in a stream of a
huge number of information which during a short time term quickly becomes outdated is set for today's
student. Yu.K.Babansky under "an education intensification™ represented "increase in labor productivity
of the teacher and a pupil in each unit of time" [6, 7].

—— 16 ——



mailto:larissa.rav@mail.ru

ISSN 2224-5286 Cepust xumuu u mexronozuu. Ne 1. 2017

S.1.Arkhangelsky this term defined as "upgrading of tutoring and simultaneous decrease in time
expenditure” [7, 8]. The purposes of an intensification should to be intense, focused on a maximum of
opportunities of students and thus should cause high activity and to be accessible, actual;, as the
overestimated purposes lead to "self-disconnection™ from the solution of objectives; they should to be
changing with change of conditions and opportunities for their achievement. H.Ebli emphasized that
tutoring requires energy release and motivations™ [9]. Success of tutoring is defined by three major
factors: mental abilities, its motivation regarding training objectives, techniques of training and work
(teaching methods).

The teacher who created system of learning on discipline can guarantee to students the planned on
it result. The learning tools cannot change over time, however tendencies of development of society leave
a mark on their choice and use by the teacher.

In the modern conditions for increase in level of tutoring of the students studying chemical
specialties there are various methods of an intensification mobilizing abilities of students [10-12]. Cases
when a particular part of yesterday's school students, coming after a school bench to chemical faculty with
good (or excellent) estimates, honestly learning material are quite frequent, cannot comprehend and
understand these or those events after retelling of material. Some part of students at answers to questions
has problems just with judgment of the composite chemical concepts, and they are limited to routine
retelling of material without explanation of subtleties of the chemical phenomenon. In the classical model
of lessons only a part of the students can be queried (especially if the number of groups of students is
large enough). For this reason, some students understand that if they were interviewed in today's lesson,
then the turn to be interviewed will approach them only through 2-3 lessons. So it is possible to come to
lessons unprepared. For elimination of this shortcoming the testing method which intensifies ideational
activity of students may be used. Certainly, this method is not ideal and is not indisputable, but in it there
is a lot of positive. Only a very conscientious student will learn the material for each lesson in full, and
most of the group of students is only slightly acquainted with a given at home.

Essence of test system and its application

The test system teaches students to think about the need to prepare for each lesson a training
material. The most important difference from the usual test task - its processability. This means that the
task has a clear and unequivocal and answer is evaluated as standard.

Using the test method in teaching students and pupils is not a new method of teaching. In the
literature, many references about the use of the test system since ancient times [13-16]. It is impossible to
restore the complete and precise history of tests and testing. In ancient Babylon tests of graduates at
schools of professional copyists were carried out. In ancient Egypt the system of tests for interviews and
the subsequent check of abilities was used. In England the written works for increase in motivation of
study were for the first time used.

The ancestor of testing is often called the English scientist Francis Galton who in 1884-1885
carried out a row of testing for visitors of the laboratory [17]. In the USA the first book with the test tasks
in mathematics, history, grammar, navigation, the texts for essay, with using simple statistical calculations
in the pedagogical work appeared. In Germany examinations with the commission not less, than from two
people were held oral (unlike traditional English written). In France there were the first attempts of testing
of mental abilities of children by specially created tests for intellectuality check.

The first tests on the territories of imperial Russia appeared at the beginning of the 20th century and
were used as auxiliary tools of checking of knowledge. In the USSR along with auxiliary use of tests and
testings there were available also attempts of rejection and even the ban of testing. For example, in 1936
the Resolution of Council of People’s Commissars "About pedagogical perversions in system
Narkompross" was accepted [18].

All this has resulted to stagnation in the development of tests for the period from mid-30s to late
70s. At the source of modern testology were representatives of American and European schools of
psychology of the nineteenth and twentieth centuries: Binet, Wechsler, Guilford. The modern testing is
reckoned usually from the tests developed A.Binet and T.Simon by request of the Ministry of Public
Education of France for selection in special schools of children with a delay of intellectual development.
There has been an increased growth of interest to tests and testing in many countries in order to maintain a
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certain, though often the minimum, state-level general education. For example, in the US, Germany,
France, Australia and other countries.

In Kazakhstan there was for a number of years the Uniform National Testing, as well as the Unified
state examination in Russia since 2000.

So the test is a system of short questions and tasks, with restriction of a run time for establishment
of characteristics of training and their subsequent analysis. The test consists of test tasks. Test task — an
educational situation for which student (pupil) should choose possible answer or design such option.

In practice when teaching chemical specialties at the greatest distribution was gained by the
following forms of test tasks [17-19] :

1. Closed test tasks: alternatives; double alternatives; graduation; compatibility or chain; cumulation
(accumulation)

In the task it can be identified major part of the approval, containing the statement of the problem,
and ready-made answers, formulated by the teacher. Among the answers a correct answer is usually only
one, but does not exclude other options. The number of wrong answers determined by the reference view,
usually not more than five.

In addition to general there are some more requirements to tasks of the closed form:

- in the text of a task any ambiguity or an ambiguity of formulations should be eliminated,;

- it is necessary to include as much as possible words in the main part of a task, leaving for the
answer no more than two-three the most important, keywords for this problem.

Tasks of the closed form have both advantages, and shortcomings. Their advantages are associated
with the speed of testing and with simplicity of calculation of points. Among shortcomings usually note
effect of guessing, the characteristic of poorly prepared students at answers to the most difficult test
guestions. Tasks of the closed form are followed by the instruction: "Lead round number of the correct
answer". In case of computer delivery of tasks use the instruction: "Dial number of the correct answer".

2. The open test tasks

At the answer to an open task the student finishes the missed word, a formula or number on the
place of a dash. The task is formed so that demands definite and the unambiguous answer and does not
allow double interpretation. In case it is possible, after a dash the units of measure are specified. A dash is
put in place of the key term, knowledge of which is essential for controlled material. All dashes in open
tasks for one test is recommended to do the same length. In the course of development of a task it is
necessary to simplify the complicated syntactic designs.

For a task of an open form it is recommended to use the instruction consisting of one word: "Add".

3. The tasks on compliance

In these tasks the teacher checks knowledge of communications between elements of two sets.

At the left elements of this set, on the right - the elements which are subject to the choice are
usually given. The number of elements of the second set can exceed number of data.

To tasks the reference instruction consisting of two words is offered: "Establish compliance”. As in
tasks of the closed type, the greatest difficulty in the design associated with the selection of plausible
redundant elements in the second set. The effectiveness of the task will be significantly reduced, if
implausible elements are easily distinguished by students.

4. The task to establish the correct sequence.

Tests of the fourth form are designed to estimate the level of knowledge of a sequence of actions,
processes, calculations, etc. In the task are provided in arbitrary random sequence actions or processes
associated with a particular task. The student must set the correct order of the proposed actions and
indicate it with the figures in specially allocated places.

Standard Instruction for tasks of the fourth form is "Set the correct sequence.” Tasks for
establishment of the correct sequence of actions have particular advantages when developing complex
tests because they are convenient for assessment of professional standard of students, directly bound to
their future activity.

At the choice of a form of a test task it is necessary to remember that to each discipline own unique
content, different from other disciplines is inherent. Therefore is not present and there cannot be uniform

recommendations for the right choice of a form.
— 18 ——
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Process of test measurements is extremely standardized:

- all instructions to one form are given by the same words;

- in advance developed system of calculation of points is applied to all examinees to students equally;

- all examinees answer on tasks of identical complexity.

To exclude a possibility of cheating, exam tip (prompt) and other violations, in tasks it is necessary to
enter variable parameters which change in tolerance limits provides multivariate of each test question. At
the same time all students of group perform the same tasks, but with different values of parameter and,
respectively, with different answers. Thus, two problems are solved at the same time: the possibility of
cheating (copying) is eliminated and a parallelism of the variants of tasks offered to various students is
provided. Tasks in the open form with variable parameter are especially effective at computer control
when values of parameter are chosen in a casual order. Therefore at developing computer version of the
test these tasks should give preference though the final decision of a question of the choice of a form
depends on the maintenance of a controlled subject.

So, let's review some examples of test tasks for students on chemical specialties (Table).

Table - Approximate tasks for test monitoring on chemical specialties (with the different complexity of the questions)

Questions

Correct answer

Which of the following is not a chemical element?
a) nitrogen, b) helium, c) boron, d) tar

d) tar

In which reaction cannot enter saturated hydrocarbons?
a) hydrogenation, b) dehydrogenation, c) cracking,
d) oxydation

a) hydrogenation

What is the IUPAC name for CH;CH,CH,0OH?
a) propane, b) propanol, c) ethanol, d) propenol

b) propanol

What is the chemical formula of sodium carbonate?
a) NaCOs3, b) Na,CO3 c) Na(COs),, d) NaNO,

b) Na,CO;

In the list of substances:

A) C¢H1,0, B) CsH4,0, C) C3HgO, D) C,H,0,
E) C4H100, F) C4H30

to saturated alcohols include:

a)A F

b)B, D, F

¢)A D E

d)A C E

d)A C E

Which list relates to solid fuels?

a) coal, brown coal, combustible slates (shales), peat, wood; b) coal, plastics,
acid, wood, brown coal; ¢) wood, soil, peat, brown coal, tar; d) brown coal,
peat, amber, tar, coal.

a) coal, brown coal, combustible

slates (shales), peat, wood

How many countries were included into OPEC at the beginning of the
creation of the organization?
a)7,0)6,¢)5d)9

c)5

How it's correct to show the stages of coal formation:

?)) Peat — 2) — Lignite 3) Coal — 4) Anthracite

tl); Peat — 2) — shale(slate) 3) Coal — 4) boghead (torbanite)
(1:)) Peat — 2) — Lignite 3) Coal — 4) bitumen

(lj; Peat — 2) — Lignite 3) shale (slate) — 4) Tar

a)
1) Peat — 2) — Lignite 3) Coal — 4)
Anthracite

What process is not the process of the secondary processing of oil?
a) alkylation, b) catalytic cracking, c) distillation, d) hydrotreating

c) distillation

10

The technological principle of "fluidized bed" is used in the production of:
a) ammonia; b) methanol; c) sulfuric acid; d) aluminum.

¢) sulfuric acid

Conclusion

Thus the positive aspects of using testing systems are the ability to test the knowledge of all
students in the group, accustoming the students to understand the need to prepare for each lesson, the
mobilization of the mental abilities of students. Despite the seeming simplicity the test questions also
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check attentiveness. After estimation of results of testing it is necessary to carry out a lesson for an
explanation of results of answers. It is possible to involve in a discussion of students, who the best of all
answered the tasks. It is known that the tested tasks used in some countries and some companies of the
CIS countries, not only in training but also in the interview when applying for a job. Perhaps, in the long
term test method may be useful for students and in their future professional activity. Therefore, testing the
use undoubtedly will be more useful in training on chemical specialties.
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HECHEJIIK XY IE XKAFJAMBIHIA OKBITY IAFbl MAMAH/IA/IBIPY JIbIH
XUMUSUIBIK [IOHAEPIH YHPETY /I KAPKBIHIAH/IBIPY

Annoranus. Kazakcran — BonoH mporecinig Mymieci OonateH xoHe Eyporma KeHICTIriHAeT! XKOFapFel OLTiM
O0epy KatblcymIbichl OosFaH, OpTanmblk A3Us eNIepiHiH alFamKbIchl 0oibim TaObumambl. Kaszipri yakpITTa Ka3ak-
CTaHJIBIK KOFApPFbl OKY OPBIHIAPBIHBIH OiiM Oepy Oarmapiiamaiiapbl HECHENl XKyHesiepre KOIIKeH jKoHE e OuTiM
OepyniH XanbIKapallblK CTaHIAPTThl KJIACCH(HKALMICHIHA COMKECIHIE aybICTHIPbUIFaH. Makana XOFaprbl OKY
OpBIHJAPBIHA XUMHS MaMaHbIFbl OOWBIHIIA OKUTBHIH CTYACHTTEP/l TECTUICY KYHECiH, CTYACHTTEPAIH TaHBIMJIBIK
KbI3METIH KapKbIHIAHJBIPY SAICTEpiHIH Oipl peTiHxe cypeTTen OThIp. ABTOpJiap TeCTIEyIl YaKbIThUIbI KOJJIAHY
K@XXCTTLJIIr, CTYACHTTEPAIH opaaiibiM cabakKa MadbIHABIFBIH KYIICHTETIHAINH Heri3re anbin oTeip. Koramma ecim
KeJIe JKaTKaH aKmapaTTaHabIpy, OuTiM Oepy MpOLECiH KapKbIHAAHABIPYFa OarbITTalFaH OKY MPOIECIH YHbIMIAC-
TBIPY/Ia ©3TEPICTEp €HTi3y KaXETTUIriH TyFbI3abl. byFaH XuMus nmoHi OOWBIHIIA MaMaHIAHBIPY JKYHECiHIeT1 cTy-
JEHTTEp/l TecTi1i OakplIay eneyii JeHreiae MyMKinaik Oepeni. Tecriney apKblIbl CTyIeHTTEpAIH 0apibIK KOHTHH-
TCHTIHIH OUIIMIH, MYFaJliIMHIH yaKBITBIH KON KeTipMel ak oninerTi Oaramayra Oomansl. TecTilik TarcelpManapibl
IYPBIC JKacay CTYACHTTEPHAiH XAMUSUIBIK IPOLECTeP MEH KYOBUTBICTApIbl KaHIIAIBIKTH HTEPreHIKTepl KOHIHIEC
KaXETTI MOJIEMETTepl alyFa MyMKiHAIK Oepemi. TecTiney *yHeciH KoMIaHyqa *KarbIMIbl J)KaKTapblHA MBIHANIAp J1a
JKaTallbl: )KaHa MaTepHualbl 3epjenieyne ca0aKThIH Kol 06Tt YHeMaeneai, TONTaFbl )KeKe eMec OapiblK CTYICHT-
TepliH OLTiMIEpiH Tekcepyre MYMKiHAIK Oap, cTyaeHTTepAi op Oip cabakka maibBIHAATy KaXKeTTiriHe YHpery,
CTYICHTTEPIH aKblI — O KaOBUIETTEPIH KYMBUIABIPY.

Tyiiin ce3aepi:: xumus, cabak 6epy METOANKACHI, HECHE TEXHOJIOTHSACHI, TECTLIEY.
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HMHTEHCUO®UKALNWA OBYYEHUSA XUMHWYECKUM JUCHUIIVINHAM CIIEHUAJIN3ALINNA
B YCJIOBUSAX KPEIUTHOM CUCTEMBI OBYUEHUA

Annorauus. Kazaxcran - 310 nepBoe rocyaapctBo B LleHTpanbHOM A3uM, BCTynuBIIEE B WieHbl bogoHcKoro
mpomecca M SBJISIIOINEECS YYacCTHHKOM EBpomelckoro mpocTpaHCTBa BbIcmIero obOpasoBaHusa. K Hacrosmemy
BPEMEHHM Ka3axCTaHCKHE 00pa3oBaTelbHbIC IPOrPAMMBI B By3axX MEPENUIH Ha KPEAUTHYIO CHCTEMY U MPUBEICHHI B
COOTBETCTBHE ¢ MEXIyHApOJHOW CTaHIApTHOW Kiaccudukamue oOpasoBaHus. CTaTksi OIMUCHIBACT CHCTEMY
TECTUPOBAHUS KaK OJMH U3 CIIOCOOOB MHTEHCU()MKAIIMY MO3HABATEIFHON AEATEIBHOCTH CTYACHTOB, 00YJaOMINXCs
Ha XHMHWYECKHX CIHEHHaIbHOCTAX BY30B. ABTOPHI O0OOCHOBBIBAIOT HEOOXOIUMOCTH PEryJISIPHOTO HCIIOIb30BAHMS
TECTUPOBAHUS KaK OWH M3 METOAOB, KOTOPBIH MOOYKAAeT CTYAECHTOB OBITh BCET/Ia OATOTOBICHHBIMHU K 3aHITHSIM.
Pactymas madopmaruzanus oOmiecTBa NPUBOANT K HEOOXOAMMOCTH M3MEHEHMH B OpraHM3alMy y4eOHOTo Ipo-
1iecca, HalpaBJICHHBIX HA MHTCHCH(HKAIMIO mponecca 00ydYeHHss. DTOMY CIIOCOOCTBYET B 3HAUMTEIHHOW CTENECHU
IIPU U3yYCHUHN XUMHUYECKUX TUCIHUIUIMH CIEHHAIN3aIllA CHCTEMa TECTOBOTO KOHTPOISI CTYJCHTOB. TecT mo3BosIeT
C MUHHMMalbHBIMH 3aTpaTaMH BpPEMEHH IIperojaBaresisi OOBEKTHBHO OICHWTHh 3HAHUS BCETO KOHTHHTEHTA CTYy-
JeHTOB. [IpaBUIIBHO CO3ZJaHHOE TECTOBOE 3a/laHNE 1aeT BO3MOKHOCTB HOIyYUTh HEOOXOINMBIEC CBEICHHS O CTEIICHN
YCBOGHHUS CyTH XMMHUYECKHX IPOLECCOB W SBICHUH CTyneHTaMH. K IOIOKUTENEHBIM MOMEHTaM HCIIOIb30BaHMS
CHCTEMbI TECTHPOBAHUS TAKXKE OTHOCATCSA: SKOHOMUS OOJNBINCH YacTH 3aHATHSA U U3yUCHUs HOBOTO MaTepHaia,
BO3MOXKHOCTH ITPOBEPKH 3HAHHH BCEX CTYJICHTOB B TPYIIIE, @ HE OTACIBHBIX CTYACHTOB, IPUYUYCHUE CTYACHTOB K
MTOHMMAaHHIO HEOOXOIMMOCTH TOTOBUTHCS K KaXKIOMY YPOKY, MOOMIN3AIMS YMCTBEHHBIX CIIOCOOHOCTEH CTYAEHTOB.

KaroueBble ci10Ba: XUMus1, METOIMKA IIPENOAABAHMS, KPEIUTHAS TEXHOJIOTHS, TECTUPOBAHHUE.
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