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Implementation of new forms of works for formation of skills
of information critical analysis

Technology of critical thinking development aimed at gaining new knowledge, including on the basis of
knowledge which is already available through its critical analysis. The main condition for the development of
critical thinking is not a presentation of a specific and limited amount of information, but motivation of inter-
est in the Chemistry study, the critical assessment of the proposed theoretical and empirical material by stu-
dents and then synthesizing them in their activities. To develop skills of critical analysis the new forms of in-
dependent work have been introduced. With the aid of reflexive questions the students’ attitude have been as-
certained. There are many techniques and strategies to generate critical thinking. In this paper we have high-
lighted some of the most popular and productive methods, besides it was necessary to take into account the
possibility of its use in Chemistry lessons. Each method allows diversifying the learning process, which often
consists of one activity: written or oral.

Keywords: critical thinking, modernization, analysis, reflection, Venn diagram, techniques, strategies, presen-
tation.

Creation of conditions and the use of various learning tools that can generate students' critical thinking
is one of the main tasks of the successful implementation of the modernization of education, so now many
educators and psychologists conducted theoretical and empirical search for the creation of these conditions.

Students themselves should set goals and choose ways to achieve them, to use the knowledge acquired
at school in real life, beyond the educational process.

Critical thinking development technology aimed at obtaining new knowledge, also on the basis of
knowledge already available through its critical analysis. In more detail about technology of development of
critical thinking, about the methods and strategies proposed by it, it is described in this source [1; 89]. For
example, an effective study of the theme pH of the solutions is possible only with thorough knowledge of
such concepts as hydrolysis, dissociation, strong, weak acids and bases. l.e. studied information should have
a causal relationships and a logical sequence. It is also important that students do not perceive the infor-
mation received from the teachers as undeniable truth without the possibility of its sequential analysis. For
example, when studying the theme «The structure of electron shells» distribution of electrons along energy
levels (electron arrangement in cells) is perceived as a given, or that in a molecule consisting of two different
kinds of atoms, such as CO,, is polar covalent bond, although this oxide is not pole.

With the development of information technology, the Internet, everyone can access the specialized
knowledge at any point and almost instantly. Simultaneously with the appearance of unlimited access abso-
lutely to all information, is increasing the risk of links, the study of unreliable sources with not quite trust-
worthy information.

Considering all the above arguments, first-year students need to develop the ability to critical analysis
of information. For this you can use new forms of independent work, contributing to the development of crit-
ical thinking.
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We carried out a pedagogical experiment on the subject «Chemistry of elements» classes, in which took
part first-year students. Earlier we have written an article about implementation of techniques and strategies
proposed by technology of development of critical thinking and the impact of these forms of work on the
learning activities of schoolchildren [2]. Only the first year students were selected to participate in the exper-
iment, as schools still maintained the linear system of training represented by a class-and-lesson form of or-
ganization of educational process, where students study subjects strictly sequentially in a specific amount for
a certain period in the classroom. Universities Students use a credit system, which is aimed at increasing the
level of self-education, and to individualization student learning pace. Therefore, first-year students are less
prepared for the individual form of organization of learning, where they have to develop knowledge on their
own. It is also one of the reasons why the first year students took part in the experiment is that at school stu-
dents use one or two books, when they come to University, they do not have a unified textbook for learning.
This is also one of the difficulties in finding and studying the information.

The aim of the pedagogical experiment was to teach the students a critical analysis of incoming infor-
mation. The experiment was conducted in a period of 4 months, 24 people were involved. According to the
program of the discipline at every lesson describes a specific group of elements, such as group 15, group 16
and their separate agents, the compounds which they form and characteristic properties of these compounds.
To maximize the assimilation of information flow through its critical analysis, we decided to use the group
training that has allowed us to analyze simultaneously emotional and functional comfort of students when
training in groups.

Before reading every lecture on the topic of discipline students write their own abstracts. To evaluate
the effectiveness of composed abstracts the students were asked to answer a number of questions on the top-
ic, using only their abstracts. At the end of the lesson the students were asked the following questions:

1. Do you consider your abstracts effective?

2. The abstracts helped you when answering the questions?

3. Do you consider you need to learn how to compose more effective abstracts?

The survey revealed that the majority of students believe that their abstracts were imperfect. For most
students abstracts are mechanical rewriting of the text from the textbook, without analyzing the information,
which entails a lack of systemacy of knowledge For example, students describe the sectors that use nitrogen,
but they cannot explain why it is used, due to what property it is widely used in a particular sector.

Before the start of the experiment we have chosen the form of independent work that promote the de-
velopment of critical thinking skills, that as a result would have led to mastering the skills of presenting the
results of their analysis in a variety of forms: a collective presentation, a Venn diagram and schemes.

Presentation (duration 15-20 minutes) is prepared by students who were previously divided into groups.
For example, in the lesson on the topic «15 group», where the main members are nitrogen and phosphorus,
as the basis for the dividing of students into groups, we used the degree of oxidation of specific for the given
elements. If a student receives a card with a «+5», then he falls into the group, which had to characterize all
nitrogen compounds, where it has an oxidation state +5. The main requirements for the presentation were:
own critical analysis of information, close contact with the audience, persuasiveness and creative presenta-
tion of information using the examples. Perhaps, work on a collective presentation helps to gain the greatest
number of skills and competencies, as besides analytical skills also develops an ability to assign responsibili-
ties, skills of oral effective presentation.

After the completion of work the students have been proposed a number of issues for introspection,
where the students had to answer yes or no:

1. I analyze in detail the content of the training material and carry out its selection.

2. I propose to the group the ideas to maximize the presentation effectiveness of the material.

3. Build the logic and sequence of presentation of educational material in preparation for presentation.

4. Plan my speech according to the requirements of the presentation.

After processing the survey results, the following data were obtained: 62 % of students rate their educa-
tional activity as high, 38 % — as low.

For clarity the results of the responses to questions for introspection are presented in Figure 1.
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Figure 1. Student’s introspection

Also one of the new forms of work has been the development of schemes. The scheme is used for the
visual structuring of a theme, allocation of the main structural elements and establishing links between them.
These schemes help the students to see not only the features of the objects, but also allow you to memorize
the information faster. The scheme allows preparing homework more qualitatively, since it is already a fin-
ished reminder that was made on the lesson. It is necessary to ask questions to those who made the scheme.
These questions should be free-response questions. This work has allowed to develop in students besides the
ability to work to the text, the following skills: highlight keywords, organize the necessary information, ana-
lyze, compare and summarize information, development of monologic speech, as well as the students have a
need to look for additional information, as it happens that not all the issues are covered in class. These ques-
tions remain as homework, which takes the form of fascinating work with information.

Another form, used by us for individual work of students is Venn diagram. The first technique was de-
scribed by English scientist John Venn in his book «Symbolic Logic». This is a graphical way that is used
when you need to compare two or more concepts, methods, objects. «Venn diagram « help to identify com-
mon in two or more events, highlight the differences and summarize knowledge on the stated topic [3; 175].
A lesson identifies two or more concepts, terms, events that you need to compare. For example, it is possible
to compare the structure and properties that are inherent in nitrogen and phosphorus (Fig. 2). Students draw
diagrams, fill the graphs. At the stage of comprehension takes place a discussion of diagrams in groups.
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Figure 2. Venn diagram for nitrogen and phosphorus

At the last lesson we carried out self-reflection in order to identify the perception of students of new
forms of work. For this the students were given questionnaires with the following questions:
1. Did you like the new ways of working with information?
2. Did you easily manage with providing information in the form of schemes, diagrams and presenta-

tions?

3. What do you think, whether this ways of work help to improve the quality of knowledge in the disci-

pline?

4. Would you like to continue to use these ways of work on the lessons?
After processing the survey results, the following data were obtained (see Table).
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Table

The results of survey

Answers Number of students %

Yes 14 59

No 8 33
Difficult to answer 2 8

The results of this survey are shown in a Figure 3.

8 %

33%

HYes No Difficult to answer

Figure 3. The results of survey

As the results of the survey, most students liked the new ways of work, and they would like to use them
in future.

Despite the variety of approaches to the study of the problem and opinions of different scientists, there
is a common opinion that critical thinking which is developed enough is an integral part of an effective
teaching, good training material possession and use of the information obtained in ordinary life.

There are many techniques and strategies to generate critical thinking. In this paper we have highlighted
some of the most popular and productive methods, besides it was necessary to take into account the possibil-
ity of its use in Chemistry lessons. Each method allows diversifying the learning process, which often con-
sists of one activity: written or oral.

When using this program, the teacher is not just a source of new information, but also helps in a quality
assimilation of information.
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AKNapaTThl CbIH TYPFBIAAH TAJNJAY AAFABLIAPBIH KAJIBINTACTBIPY
YUIiH )KYMBICTBIH KaHA TYPJIePiH eHri3y

ChIH TYpFBIIAH OIJIayIbl JAMBITY TEXHOJIOTHSICHI JKaHa OUTIM anyFa, OHBIH iIIiHAE OHBI CBIH TYPFBIAAH Talaay
KOMETiMEH ajblHFaH OiUTiM Heri3iHe OarbITTaaFraH. AKMapaTThl MICKTEITCH KOJICMIC >OHE TOJBIKTAM
GasiHIamay, ai oNapIblH XMUMUSHBI 3ePTTEYre IereH BIHTACHIHBIH OSHYBIHA HTEPMeey, OepiireH TeopHsUIbIK
JKOHE IMITUPHKAIBIK MAIIMETTEpl OKYILIbUIAP/ABIH ChIH TYPFBICHIHAH Oarajaybl )oHe Oy/aH opi onapibl 3
MYJZECiHE KOJIIaHyFa KUHAKTAY alybl ChIH TYPFBICBIHAH OflIayablH HErisri mapthl 00Jbin Tadbitaasl. ChlH
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TYPFBIIAH Talay AaFIbUIapbiH KaJBIITACTHIPY YIUiH ©3IHIIK )KYMBICTBIH JKaHa TYpi eHri3iimi. Pediexcunti
CYpaKTapJIblH KOMETIMEH CTYICHTTEPJiH JKYMBICTBIH jKaHa TYpiHE AEreH Ke3KapacTapbl aHbIKTauabl. ChblH
TYPFBICBIHAH OWIayabl KaJbINTACTHIPYFa MYMKIHAIK OCpeTiH amaniap MeH XYMBIC Typiepi >KeTKUTKTI.
Toxipubene TaHbIC, TYCIHIKTI, opi ©HIMAI OipHEIIe )KYMBIC TYpJepi KOJIAHBUIIbI, MYHBIMCH KOCa OJIapJIbIH
XUMHsS cabaKTapbIHAa KOJIJAHBLUTY MYMKIHJIKTEPiH eckepy KaxeT 0oyabl. Byt aman-Tocinmepin opKaiichichl
OKBITY YPJICIiH TYpICHAIpyre MYMKIHIIK OepeTiH Oip )KYMBIC TYpiHEeH KypayraH (>ka30alia HeMece aybI3Iia).

Kinm ce30ep: CBIH TYpFBIIAH Oiinay, >KaHapTy, Tangay, peduexcusi, BeHH pmarpammacel, Tocimzep,
CTparerus, TycayKecep.

I'.T. Kokubacosa, K.K. Cepukoa, M.M. Abummea, C.X. Ka3raeBa, A.)K. beucosa

Buenpenune HOBBIX opM padoThl A1 (OPMHUPOBAHUS HABBIKOB
KPHUTHYECKOI0 aHAJIHN3a HH(popMannu

TexHoorust pa3BUTHS KPUTHIECKOTO MBIIUICHHS HAlpaBJIeHa Ha IIOJyYeHHEe HOBOTO 3HAHMS, B TOM HCIIC H
Ha OCHOBE YK€ MMEIOIIErocsl 3HaHMs IIPU ITOMOIIHU €ro KPUTHYECKOTO aHaiu3a. [ JTaBHBIM yCIIOBHEM pa3BH-
THUSI KPUTHUYECKOTO MBIIIICHHS SIBISICTCS HE M3JI0)KEHNE KOHKPETHOTO U OTpaHHYEHHOro o0beMa MH(OpMa-
UM, a IPOBOLMPOBAHUE MOOYKACHHS HHTEepeca K N3y4eHHIO XUMHH, KPHTHIECKOTO OIIEHUBAHUS YICHHKaAMHU
HPEIOKEHHOTO TEOPETHYECKOTr0 M AMIMPUYECKOr0 MaTepuala M Jajnee CUHTE3UpOBaHHUE UX B CBOCH aes-
teabHocTH. [t popMHUpOBaHUs HABBIKOB KPUTHYECKOTO aHAIM3a ObUTH BHEAPEHBI HOBbIE ()OPMbI CAMOCTOS-
TelabHOH padoThl. C MOMOIIBIO Pe(IEKCHBHBIX BOIPOCOB YCTAHOBJICHO OTHOIICHHE CTYACHTOB K HOBBIM
¢dopmam pabotsl. CyliecTByeT OrpoMHOE KOJHYECTBO IPHEMOB U (HopM pabOThI, MO3BOSIIOLIMX cHOpMUPO-
BaTh KPUTHUYECKOE MBIIIIEHHE. B 1aHHOM 3KclieprMeHTe ObIIM IPUMEHEHBI HECKOJIBKO Hanboee HOMmyJsip-
HBIX U IPOIYKTHBHBIX ()OPM PabOTHI, K TOMY K€ HEOOXOANMO OBIIIO yIHTHIBATH BOZMOXKHOCTH UX IPUMEHe-
HUSI Ha 3aHATHAX 110 XUMHUH. KaxIpIii 13 IpHeMoB I03BOJISLT pa3HOOOPa3UTh y4eOHBIH Ipolece, KOTOPHIH 3a-
YaCTYIO COCTOHT M3 OJHOTO BU/A NEATEIBHOCTH: MIMCEMEHHOTO WM YCTHOTO.

Kniouesvie cnosa: xpuTnueckoe MbIIUIEHUE, MOJEPHU3ANNUS, aHaNu3, pediekcus, quarpamma Benna, mpue-
MBI, CTPATErHH, MPE3EHTALIHS.
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