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Methods of organization of cognitive activity of pupils in biology lessons

Contemporary and effective pedagogical technologies used in the work of general educational institution are
considered in the article. Relevance of the use of contemporary innovational technologies in the action of
general educational institution is justified. The article is devoted to the issue of using new innovational tech-
nologies. According to the use of technologies in the process of general educational institution attention is
paid to the direction of possibility to projecting of educational process on the basis of pedagogical technolo-
gy, effective use of new methods and forms of organizing the study, motivating of the pupils to cognitive ac-
tion, increase of their activity, full mastering of given educational material. The use of new innovational tech-
nologies in educational process is one of the important feature of developing and modernizing educational
process. New methods give the possibility to the cognitive function of pupils to be active; provide motivation
for study; provide high level of analyzing exercises; improve knowledge, skills and observation. Effective-
ness of using new innovational methods is related to electronic resources, usage of ways and objects of these
technologies, corresponding to working methodology of the teacher. Developmental level indicators of emo-
tional-motivational and cognitive components in forming biological knowledge of the pupils were defined
and the review on the results of pedagogical experiment was made.

Keywords: innovative technologies, emotional, motivational, cognitive components, dynamic indicators.

One of the major issues of pedagogical science is to develop cognitive activity of the pupils, their intel-
lectual ability and to give the freedom to the pupil. At the school age of the children, when all their possibili-
ties are developed harmoniously, stepped on the big way of life, their function would be meaningful and
comprehensive.

The main characteristic of school education is focused on realization of all opportunities of the pupils,
self-development and personal qualities.

At the lesson, the main component of the methodology according to new technology is developmental
teaching. The main goal is to form comprehensively developed individual. To do this, the teacher must be
innovative and creative. Many foreign and Kazakh pedagogical technologies are being introduced in the cur-
rent educational process. In addition to being interested in the subject, there is a sufficient number of meth-
ods to educate the pupil, to think seriously and search independently.

Nowadays, it is necessary to create conditions for the pupil to be able to choose a future career through
a variety of activity including the ability to self-assess. One of the actual issues of present day is the for-
mation of competitive individuality that contributes to the improvement of life. In this connection, each
teacher has the following requirements for the pupil and should influence on its implementation [1]. These
requirements include: activity action, social responsibility, broad range of thinking, literacy and priority of
interest towards cognitive activity.

The above mentioned personal abilities are not developed themselves, but requires pedagogical condi-
tions. The cognitive activity of each individual is the process of continuation. That's why, the education of
pupils at school is the basis for developing future self-education and self-education of himself. Finding the
effective ways to prepare the pupils for continuous education is one of the actual problems.

The awareness of the pupil's cognitive interest in every subject in the classroom creates such qualities as
active search and research. By stimulating pupils' interest in the subject, we would increase their active crea-
tive abilities. The main task of the teacher is to educate the children to work with their cognitive activity. The
core of cognitive interest is a process of thinking. The following types of work can be used to increase pupils'
intellectual thinking and interest.

1. Tasks in the form of game for the development of logical thinking.

2. Tasks in the direction of investigation for free delivery of his opinion.

3. Types of work aimed at transformation of given tasks.

It is important to develop pupils' self-esteem, to increase their activity, to solve theoretical and educa-
tional problems in the subject, to use resourceful and cognitive games in organizing scientific research. The
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use of game methods in the process of the lesson will allow the pupils to further improve their knowledge,
deepen their understanding and increase their thinking abilities [2].

Educational-cognitive activity is an integral part of pedagogical process. The educational-cognitive ac-
tivity includes the most important part of social phenomenon of the pupil in the pedagogical process: philos-
ophy, sociology, psychology, pedagogy, philosophy of education, pedagogical psychology, etc. Organizing
educational-cognitive activities of the pupils with sciences, knowledge systems, business skills, mental,
physical, psychological processes researches the development of mind, memory, abilities, interpretation of
concrete actions of implementing the action, the worldview and personal development ways, ways of for-
mation.

The cognitive action is important for the general development of the pupil and formation of individuali-
ty. All the tendencies of the action under the influence of cognitive actions are developed.

Cognition requires not just the intensity of thinking, also the activeness of major tendencies of the ac-
tion. For mastering the knowledge, work should be done, such as keeping, sequencing, clarifying, analyzing
and generalizing. It can be considered as one of the main types of activity of the pupil, such as labor. Be-
cause, first of all, cognition is a world-wide tendency that represents the world of society. Secondly, the per-
son knows definite thing and phenomenon through the cognitive action without opening the novelty.

Informative activity is the special phenomenon of the pupil's enthusiasm and diligence to study and
know. In order to understand the new material of the teacher, the pupil needs to listen to him to extend his
knowledge and to do the works as experiment. Because, it is impossible to be aware of the progress of given
material in repeating consciously, in learning new knowledge and skills. That is to say, the activity of the
pupil should be at all stages of the learning process. When cognitive activity of the pupil is developed during
the lesson, the following elements of mental abilities will be developed: intelligence, observation, thinking
and speech independence. Many works of poets, teachers and methodologists have been devoted to the de-
velopment and formation of cognitive activity of pupils.

Biology-enhanced program requires each teacher to develop and enter the flexibility and skills of pupils
through the provision of unity of education and upbringing, mastering the methodology of developmental
learning, the implementation of interdisciplinary communication and teaching process optimization. Accord-
ingly, at the lesson, we should bring the pupils to develop deeper, more accurate knowledge, skills and crea-
tive abilities [3].

In order to stimulate pupils' interest in the lesson, we need to properly select the form and method of
teaching. The lesson would be very interesting and attractive with the use of pedagogical technologies in
teaching biology. The lessons learned through innovative technology have been demonstrated in practice
were an exciting, attractive and related to modern requirement.

In the control experiment, we observed that during the observation period, pupils were concentrated on
the topic, understood and discussed. As a result, we have seen that there is a lack of new information, inter-
active teaching methods and pedagogical-psychological training that increase the pupils' interest in biological
education. Therefore, we have chosen the technologies and techniques that can be used at the lesson with the
participation of pupils.

At the biology lesson it is effective to use Zh. Karaev and Zh. Kobdikov's teaching methods called
"Three-dimensional methodical system™ in the formation of cognitive activity of the pupils (intuition, percep-
tion, memory, thinking, conclusion, imagination, attention, skills) [4]. Nowadays, it is necessary to create
conditions for the pupil to be able to choose the future specialty through the possibility of observing himself
in different activities.

We have been organizing cognitive and interesting biological games such as adventures, anagrams,
inwords, loto and various tasks and logic thinking, memory, mind and etc. to improve and develop pupils'
cognitive activity and interest in biology lessons. The association method or the «Mind map» — the mind
(thinking) map and if the illustration pictures have a lot of pictures in the tasks, more cognitive interest of the
child will be increased. For example, a biological loto game can be created and used in all classes.

In the 9™ grades, in order to develop their qualities such as logical thinking, mind, memory and others,
cognitive games such as anagrams, inwords, loto games have been organized.

The aim of the pedagogical experiment is to increase pupils' cognitive activity and interest in studying
biology lessons, in particular the chapter «Nervous systemy.

In the second part of our lesson, pupils were divided into five groups, explaining the purpose of each
group, tasks were given in order to compare biological dictation, filling charts, essay writing, supporting
drawings and venn diagrams.
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The 9" grade pupils of Temirtau secondary school Ne 4 took part in pedagogical experiment. The lesson
was conducted in two parallel classes. In particular, the work according to the method we created was con-
ducted in 9 «A» and 9 «B». 9 «A» was an experimental class and 9 «B» class was a control class.

In this class, the teacher played a role of a consultant. All themes were mastered by pupils themselves.
Only at the first lesson, the teacher gave the introductory material, drew attention to the complex questions.
The same qualitative and quantitative composition of classes involved in the study was a good base for re-
search. The 9 «A» class mastered themes themselves working on individual trajectory system.

Training sessions on playing the game «Tongue twister Bazaar» were used at the biology lesson. Pupils
comprise vocabularies, secret words, crosswords and tongue twisters and they also solve as individual and
collective at the lesson.

The problem of developing cognitive activity of the pupils requires the search of novelty in theory and
practice. The value of each lesson is to encourage pupils to develop the spirit of studying, to motivate them,
to read and organize their work according to the abilities of each pupil and transform the learning process
into creative work. The following guidelines should be found in each teacher in promoting cognitive interest
and active learning by providing pupils with profound knowledge.

Questions that determine the development level of cognitive component in the formation of pupils from
biology:

. Do you know about the features of spinal structure?

. Can you say the white and gray substance of spinal cord?

. How nerve impulses will be transmitted to muscle fibers?

. How many types of connective tissue do you know in human body?
. What is the main function of epithelial tissue?

. What do you know about the composition and structure of bones?

. Can you tell us about the role of the red bone in forming the blood?
. Can you tell about platelets in blood clot?

. Do you know about leukocytes?

10. Do you know the role of disease-causing microbes and viruses in the development of infectious dis-
eases?

The pupils' response showed low level. For example, some pupils did not answer the specifics of spinal
cord structure (24,2 %), did not pay special attention to the type of connective tissue (21,2 %), the chemical
composition of the bone (14,2 %), the role of viruses in the development of infections (24,1 %) (Fig. 1).
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Figure 1. The indicators of development level of the cognitive component
in the formation of pupils' biological knowledge (beginning of the experiment)

The picture shows a low level of cognition of many learners: If EG is at a sufficient level — 11,4 %,
CG — 13,5 %, average level: EG — 43,2 %, CG — 38,4 %, low level: EG-44,5 %, CG — 45,7 %.
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In order to stimulate pupils' interest in the lesson, the form of the lesson and innovative methods have
been chosen. The lesson has been conducted and pedagogical technologies of biology are used in the learn-
ing process. Lessons learned through innovative technology have proved to be very interesting and attractive,
as well as it has been used according to exciting and informative learning experience.

In the control experiment, we observed that during the supervision period, pupils were concentrated on
the topic, understood and made discussion. As a result of the observation, we have seen that there is a lack of
new information, interactive teaching methods and pedagogical-psychological training that increase pupils'
interest in biological education.

The main requirement of biology lessons is to increase the quality of lesson by bringing the types and
methods of learning into the cognitive and educational level. With this aim, I was always in the process of
completing my studies with various techniques. According to the line with the requirements of modern time,
I also try to organize my lesson using the newest way of methods.

At the last stage of experimental work, we have determined the level of cognition of pupils with the
help of repeated questionnaire questions. The following is the result of these components (Fig. 2).
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Figure 2. The indicators of development level of the cognitive component
in the formation of pupils' biological knowledge (the end of the experiment)

The picture shows that the cognitive components of the pupils were good at the end of the experiment.
For example, if at the beginning of the experiment there were no higher levels in the experimental group,
then at the end their number reached 29,3 %, and if sufficient level was 3 times higher, the middle level is
decreased by 3,1 times. Low level is decreased by 2,7 %.

During the conduction of the lesson, I use pupils on the basis of folk pedagogy, to increase pupils' inter-
est in the classroom and use the effective teaching methods. The new types of lessons which I use will also
be based on the content, goals, progress, excursion, fairy tales, games, competitive lessons and test methods.

As a result of complex experiments, the level of pupils' cognitive components has been increasing and
innovative methods used in the lesson have been demonstrated. Also, the results of experimental studies
showed that the level of education and creative thinking of pupils in experimental groups has been increased
and the initial indicator in the control groups has been remained unchanged.

According to the new paradigm of education motivational-volitional component provides the enthusi-
asm of a pupil as a valuable guide to creative activity, interest to the news, the desire to find a solution of
actual problem, the desire to voluntarily formulate their own creativity, the need for creativity of self-
creation.

Determination of the level of emotional-motivational component of the formation of biological
knowledge of the pupils was carried out on the following questions:

1. What do you know about leucocytes, their structure and function?

2. What do you know about how many mixed pairs of spinal cord nerves spread from spinal cord?
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3. Do you know the specific features of the reflex?

4. Do you know ways of transmission of neuron impulse?

5. What types of skin functions do you know?

6. Can you tell us about the structure and services of the tissues?

7. What do you know about the internal structure of the bone?

8. What role does hemoglobin play in human organisms?

9. What can you say about immunity?

10. What do you know about the features of antigens and antibodies?

11. What do you know about the spread of nerve impulses of muscle fibers?

The level indicators of emotional components in the formation of biological knowledge of the pupils
(Fig. 3) were determined at the beginning of experiments. The picture shows that in the experimental group
and in the control group there is not any high level, sufficient level: EG — 19.5 %, CG — 20.3 %, medium
level: EG — 44.3 %, CG — 43.4 %, low level: EG — 35.5 %, CG — 34.5 %, and it has been defined that
their biological knowledge is low (Fig. 3).
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Figure 3. The indicators of development level of emotional components
in the formation of pupils' biological knowledge (at the beginning of the experiment).

Thus, teaching technology requires the use of advanced classical pedagogy achievements, enriching it
with the new techniques and organization of learning through the pupil's self-efficacy.

Therefore, in order to increase the pupils' knowledge, it is necessary to use new technologies in the
classroom. Organization of special work: research work, preparation for implementing the methodology has
been developed through the tasks of the pedagogical practice.

During the final control of experimental experiment work, we have identified the level of development
of emotional components of the pupils with the help of repeated questionnaire questions. The following is
the result of these components (Fig. 4).

The picture shows that the emotional components of the pupils showed a good result at the end of the
experiment. For example, if at the beginning of the experiment there were no high levels in the experimental
group, at the end their number reached 30,5 %, and the sufficient level is increased 2 times, while the middle
level is decreased 3,2 times. At a low level it is decreased by 2,2 %.

The level of motivational component here indicates that the pupils have an interest to cognitive activity,
the need for self-fulfillment and enthusiasm. Increasing the level of development of the motivational compo-
nent influenced on development level of content-operational component.

There has been no significant change in the developmental (emotional-motivational, cognitive) compo-
nents of pupils’ biological knowledge components at the control group.
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Figure 4. The indicators of development level of emotional components in forming the biological knowledge
of the pupils (at the end of the experiment).

New technologies help pupils to improve their education quality, increase their possibility to work
themselves and increase an interest to biology. The activity of the pupils in the implementation of new tech-
nologies, creative search and assessment of pupils’ knowledge themselves play a decisive role in learning
process.

Cognitive abilities are characteristic for everyone. It is only the responsibility of each teacher to develop
it. Therefore, it is not only necessary to provide with ready-made information facts, laws and rules and it is
necessary also to provide pupils with learning materials in order to conclude their knowledge. In addition,
teaching is only effective if there is a collective relationship between the teacher and pupil, and respect for
each other.
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Buosorus cadbarpinia OKyIbLIAPABIH TAHBIMIBIK
ic-opekeTiH yibIMIACTBIPY TIcliaepi

Makanazna sxaimsl OutiM Oepy MekeMelnepiHae KOJJaHbUIATHIH 3aMaHayd NeAarorHKajblK TEXHOJIOTHsIap
KapacteipbiiraH. COHBIMEH KaTap JKaubl O0i1iM Gepy MekeMenepiHiH KbI3MeTiHIe 3aMaHayd HHHOBALHSIIBIK
TEXHOJIOTHsUIApAbl TMaiiananyIblH ©3eKTUIrl Heri3menai. Makana jkaHa MHHOBALMSUIBIK TEXHOJIOTHSIAP.IbI
nmaliganany Mocenecine apHanraH. JKammel OimiM Gepy MekeMelepiHAeri OKBITY YPHICIH TEXHOJIOTHS-
JaHJBIPYFa COMKEC OKBITY/IbI YHBIMIACTBIPY/IBIH XKaHa diC-TCcinnepi MeH hopManapbiH THIMI [aii1anaHyFa,
OKYIIBUIAP/BIH TaHBIMIBIK iC-9pEeKeTKe BIHTANAHBIPYFa, ONAPAbIH OEICeHOIIIrH apTThIpyFa, OepiireH oKy
MaTepuasblH TOJBIK MEHIrepyre, COHbIMEH KaTap OKYy YPHICIH NeIarordKaliblK TEXHOJOTHs HeriziHie
Kobanayra KOJDKETKi3yre OONaThlH MYMKIHIIK OarbIThiHA Haszap ayaapeuUiFan. OKy ypaiciHze jxaHa
WUHHOBALMSUIBIK TEXHOJIOTUSIApAbl KOJIaHY OKY YpPZICIH JKEeTiINipy MEH OHTaiIaHIbIPYIbIH MaHBI3bI
KbIpaapbl Oipi Gounbin Tabbutagsl. Makaiaga KeTipiIreH xaHa dJicTep OKYyLIbUIAPIbIH TaHBIMIBIK KbI3METIiH
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GencenaeHaipyre MyMKIHIIK Oepeli: OKy YILIIH OHTAalIbl BIHTAJIaHABIPYIbl KAMTAMAChI3 €TY; JKaTTHIFyIapIbl
capajay/pIH JKOFapbl Adpeeci; OimimMai, Aarabutapibl jkoHE OakbLIaynbl xkakcapTy. JKaHa MHHOBALMSIIBIK
onmicrepai maiijanaHyIbIH THIMALINT OCHl TEXHOJOTHSJIApAbl KOJIAAHY >KOJNJAphl MEH HbICaH/IapblHa,
MyFaJliMMEH OHBIMEH JXYMBIC iCTEy OIiCHAMAChIHA KAaHIUAJBIKTBI COWKEC KeJeTiHIHE MaiialaHbuIaThiH
JJIEKTPOHIBI pecypcTapra OalmaHBICTEL. Makanaga OKyMIBUIApIBIH OHOJOTHSUIBIK OUTIMIH — KaJIbII-
TaCTHIPYJaFbl SMOLUSIIBIK-MOTHBALMSIIBIK JKOHE TAaHBIM/IBIK KOMIIOHEHTIHIH JaMy ACHIeilllik KepceTkimrepi
QHBIKTAJIBII, [IEJarOTHKAIBIK TXKIPUOCHIH HOTHKEIIEPiHEe IOy KacalFaH.

Kinm ce30ep: MHHOBaIMAJBIK TEXHOJOTHATAP, SMOLMSUIBIK, MOTHBALMSIBIK, TaHBIMIBIK KOMIIOHEHTTED,
JMHAMHUKAJIBIK KOPCETKIIITEP.

KK, XKymaranuesa, [11.K. Eneynaesa, b.I1. Yepaux

MeToabl OpraHu3anMy NO3HABATEIbHOM AeSITeJIbHOCTH CTYAE€HTOB
Ha YPOKaxX OMOJIOTMH

B crarbse paccMoTpeHsl coBpeMeHHBIE 3()(EKTUBHBIE II€JATOTNUeCKUe TEXHOJIOTHH, HCIIOIb3yeMbIe B paboTe
ob1ero oopa3oBaTebHOT0 yupexaeHus. O00CHOBaHA aKTyaIbHOCTh IIPIMEHCHUSI COBPEMEHHBIX WHHOBAIIH-
OHHBIX TEXHOJIOTHMH B JEATEIBHOCTH O0mero o0pa3oBaTenbHOro yupekaeHus. CraTesi IOCBSIIEHA
UCIOJIb30BAHUIO HOBBIX MHHOBALMOHHBIX TEXHOJIOTMH B 00pa3oBaTenbHOM Ipolecce mKoubl. Ocoboe BHU-
MaH#e yjeieHo 3 (heKTHBHOMY HCIOIb30BaHHMIO HOBBIX METOJ0B 1 ()OpM B yueOHOM mporecce B 001eodpa-
30BaTENIbHOM YYPEKICHUH, YTO MOBBILIAET AKTUBHOCTH IIKOJIBHUKOB, CTUMYJIUPYET OpPraHU3aLHIO IT03HABA-
TEeIbHOH aesTenbHOCTH. Takol IOJIXOA MOBBINIAET KAYECTBO BIAACHUS y4eOHBIM MaTEPUAIOM, y4eOHbIM
NIPOLIECCOM, NPOESKTUPOBAHUS 00Pa30BaTENBFHOIO IPOIecca Ha OCHOBE COBPEMEHHBIX IT€arOTHYECKHX TeX-
HOJIOTHH. B mpenomaBanuy MCIOIb30BaHNE HOBBIX MHHOBALMOHHBIX TEXHOJOTHH SIBISETCS OXHHM U3 BaX-
HEWIINX acIeKTOB COBEPIICHCTBOBAHMS M ONTHMH3aIMM ydeOHOTo mporecca. IlepeuncieHnsle B craTbe
CpelCTBa, HOBBIE METOMIBI ITO3BOJITIOT aKTHBU3HPOBAThH IIO3HABATENIBHYIO JIEITSIBHOCTh YICHUKOB, o0ecIie-
YUTb MOJIOKUTEIBHYIO MOTHBALIUIO 00Y4CHUs, BBICOKYIO cTelneHb quddepeHiuanun o0y4eH s, yCOBEpILICH-
CTBOBAaTh KOHTPOJIb 3HaHWH, YMEHHH M HaBBIKOB. D(PEKTUBHOCTb NPUMEHEHHS HOBBIX MHHOBAIL[MOHHBIX
METOJIOB 3aBHCHT OT CIIOCOOOB U ()OPM HPUMEHEHHMS 3THX TEXHOJOTHH, OT TOr0, HACKOJIBKO IPAMOTHO Ipe-
HO/laBaTelb BIAJEeT METOMMKONW pabOoThl C HUMH, OT MCIIOJb3yEeMbIX UM 3JIEKTPOHHBIX pecypcoB. OmucaH
YPOBCHb  pa3BHTHS 3MOIMOHAIBHO-MOTHBAMOHHO-TIO3HABATEIFHOM  cocTaBiisfomed  (opMupoBaHMs
OuonorMuecknx 3HAHWM, yMEHHII W HAaBHIKOB y YYEHHKOB. B paboTe mpencraBiIeHBl pe3ysbTaThl
MIeTarOTMYeCKOT0 JKCIIEPUMEHTA, NPOBEJCHHOTO B IEPHOA IPOXOXKACHHS MNEeJarornueckoi IMpakTHKU B
LIKOJIC.

Kniouesvie cnosa: HWHHOBAIlMOHHBIC TEXHOJIOTUH, OMOIIMOHAJIBHBIC, MOTHBAIlMOHHBIC, KOIHUTHBHBIC
KOMITIOHCHTbI, TUHAMHUYCCKUEC ITOKa3aTCIInu.
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