HABUYAHHS Wo [W1 [W2 W3 |Ws | Ws | We | W7 | Wg | W9
Xo|X1|X2|Xs|Xa|Xs|Xe|X7|Xs|Xe| Y| O O] O] O O] O] O] O] O] O S [f(S)

O | 4 11y -1 24202 1112 1-2)-2)-2) 1) 1] 11 100 1

O | 1] 1] 1) 1|-1]-1]-1)-1)-1]-1] 1] 2] 2] 2] 2[-2]-2| -2 O] O] O] 14| 1

Os | 1/-1|-1-1| 1] 1| 1)-1|-1}-1] 1] 3] 1] 1| 1|-1]-1| -1 -1]-1] -1 O] 1

O, | 1-1]-1-1)-1-1)-1] 1) 1] 1] 1] 4 0] 0 0] -2/ -2/ -2] 0] O 100 1

Os | 1/-1]-1 1/-1] 1{-1) 1)-1}-1|-1] 3] 1] 1} -1|-1]-3] -1 -1 1] 1] -4 -1

Oe | 1] 2]-1 2]-1) 21)-1] 1)-1] 1)-1 2] O] 2/-2| O] -4 0 -2 2| 0] -10] -1

O7 | 1] 1]-1)-1-1] 2{-1)-1)-1] 2|-2] 1]-1] 3] -1 1] -5 1] -1 3[-1] -12] -1

Os | 1) 2]-1 1] 1}-1) 1] 1)-1] 1) -1 O] -2| 4| -2| O] 4] 0] -2| 4| -2| -12| -1

Og | 1/-1] 1)-1)-1] 1{-1)-1) 1]-1]-1]-1]-1] 3]-1 1]-5 1 -1 3/ -1 2 1

nepesipka

O | 1) 2] 1) 1]-4-2)-1) 1) 1] 1) 1)-1)-1] 3)-1) 1)-5 1)-1] 3 -1 4 1llupasuwibHO

O | 1] 1] 1) 1/-1}-1]-1)-1)-1}-1] 1]-1]-1] 3] -1 1] -5 1] -1] 3| -1 2| 1l|opaBuibHO

Os | 1/-1]-1-1 1 1) 1}-1)-1]-1) 1|-1]-1] 3| -1 1] -5 1] -1 3| -1|] -6| -ljmommika

O, | 1)-2]-1-2]-1-2)-1) 1) 1] 1) 11 -1 3)-1 1)-5 1) -1 3 -1 2| 1lluopaBuibHO

Os | 1/-1]-1) 1|-1] 2{-1) 1)-1}-1]-1]-1]-1] 3]-1 1] -5 1| -1] 3| -1] -14| -l|opaBmibHO

O | 1) 2]-1 2]-1 2)-1) -1 1) -1 -1 -1 3)-1) 1] -5 1] -1] 3| -1] -18] -l|upaBuibHO

Os | 1] 1]-1)-1-1] 2{-1)-1) -1} 2]-1]-1]-1] 3]-1 1] -5 1] -1] 3| -1] -14| -l|opaBmibHO

Og | 1) 2]-1 1] 1-1) 1} 1)-1] 1) -1| -1} -1 3| -1 1] -5 1] -1| 3| -1| -4| -l|upaBuibHO

O | 1/-1] 1)-1|-1] 1]-1)-1] 1]-1{-1]-1]-1] 3]-1] 1] -5 1| -1 3| -1] 2| 1|momumika

3a pe3ynpTaTaMu MOJICITIOBAHHS MO>KHA 3pOOUTH BUCHOBOK, 110 TIOOYIOBAaHHH IITYYHUN HEHPOH
npaBwibHO Kiacudikye 75 % o0’extiB mepmoro kiacy Ta 80 % — 00’€KTiB JIpyroro Kiacy.
Hes3Baxaroum Ha TPOCTOTY 3aCTOCOBAHOTO METOAY, OTPHMaHa MOMMWJIKA HE € BHIIOI, HIX TpHU
3aCTOCYBaHHI METO/y Yy3arajJbHEHOro0 HPUBEACHOrO IpajaieHTy. Lle Hajgae MOXKIUBICTH BBaXaTu
OTPHMaHI pe3yabTaTH 33J0BUIBHHMH Ta BHCYHYTH TillOTE€3y IMPO T€, IO OTPHMaHa ITOMMIIKA
MOB’s3aHa 13 HEJOCKOHATICTIO HE METOAY, a MoJeni — kiacu(pikoBaHi 00pa3u HE MOXYTh OyTH
pO3/IiTeH] Ha 2 KJIACH OJHIEI0 TINEPIUIONTUHOIO.
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Formation of Computing and Coding Competences of Computer
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Abstract. Coding in schools continues to be an increasing world trend. The paper is devoted to
the problem of formation of computing and coding competences of Computer Science teachers. In
the service of the aim of the paper, a questionnaire is developed by the authors. The questionnaire is
purposed to gain data on the Ukrainian Teachers’ views and attitudes towards the use of computing
and coding competences. The basis of this survey is taken from Programmer Competency Matrix, but
adapted for the Ukrainian teachers.
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Coding in schools continues to be an increasing world trend.

According to the Ukrainian educational programs [1], Informatics became one of the leaders
among the disciplines. Informatics (or Computer Science) in the Ukrainian schools is number three
after mathematics and the Ukrainian language in hours. And this is an urgent requirement of modern
life. Taking this into account the number of hours for training on computing and coding
(algorithmization and programming in national terms) has been increased within Computer Science.

On the one hand, we have strong childish interest in studying of computer science at school; on
the other hand, we have a variety of problems (e.g., technical support of schools etc.). One of the
major problems is training of Compute Science teachers, namely, training related to computing and
coding.

As mentioned above, coding is included into state compulsory program of Computer Science,
however, in most Ukrainian schools, it is replaced by training on beginner level of MS Office
programs such as text editors and presentations. Computer Science teachers often have problems with
coding themselves. It happens that even experienced teachers may not have teaching tools needed for
the school curriculum.

To investigate this problem and find ways to solve it, the questionnaire on determination of the
level of computing and coding competence of teachers is developed.

The basis of this survey is taken from Programmer Competency Matrix [2], but adapted for the
Ukrainian teachers. Programmer Competency Matrix consists of 5 blocks of competences:
Computer Science;

Software Engineering;
Programming;
Experience;
Knowledge.

Each competence has 4 levels of progression: from pre-beginner (level 0) to professional
(level 3). The author notes that

“...the knowledge for each level is cumulative; being at level n implies that you also know
everything from the levels lower than n” [2].

As for questions of the questionnaire, block of questions about gender, general pedagogical
experience and experience as a programmer are placed. Questions of the questionnaire are as close to
the Programmer Competency Matrix as possible.

As a result, the questionnaire consists of 5 modules with 25 competences in total. Each
competence includes 4 levels of progression. The next level can be completed only in case of
completion of previous one in Matrix. So, total number of questions in questionnaire is 25x4=100.
The Programmer Competency Matrix has been adapted for Computer Science teachers in the
following way. The first and second levels are changed as part of the requirements to knowledge,
skills and experience of children of the Ukrainian schools with computer science curriculum. The
first level of the questionnaire corresponds to the standard level of the national curriculum. The
second level of the questionnaire corresponds to the academic and professional level of the national
curriculum. The third and fourth levels correspond to profound professional knowledge in computing
and coding.

That is, the first and second levels are the basic in training of computing and coding in schools.
The teacher cannot teach children coding at school without having competences at these levels in
accordance with the requirements of national curriculum. The third and fourth levels for teacher are
the two to which they seek.

The overall result of the questionnaire with a breakdown by competency levels is below.

83,42% of the respondents have a level 1 (pre-beginner) of computing and coding competence.
65,86% of the respondents have a level 2 (beginner) of computing and coding competence.

That is, only 74,64% of teachers have competence at the level that meets the national curriculum
on computer science in computing and coding. Therefore, 25,36% of teachers do not have necessary
level of the knowledge to share it with their pupils.

(2 )




It follows that not everyone can be a programmer, but learning of programming at school is
necessary for everyone. If only because the value of programming lies in the fact that it forms at first
logical thinking (structural programming), then it helps to form abstract models that are close to life
(object programming). Taking into account the development of modern technologies, knowledge of
programming languages will be as needed as knowledge of foreign languages.

So, the main aim should be not just to get evaluation in the certificate, but to get a set of
knowledge and skills that form a competency in computing and coding of a professional beginner
programmer that can motivate a significant part of pupil. Well-trained teachers are really needed for
this purpose.
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@®opMUpPOBaHKE MMO3HABATEIbHON CAMOCTOSATEILHOCTH OYyAylIero yunTesisi MHPOpMaTuKH
CpeICTBAMH MYJIbTHMe/IMA B MEPHOJ NeJaroru4ecKoil NpaKTUKH
Axumuyk Hamanua Bukmopoena
CTapIlIMi MpernoaaBaTeib
Ketbicyckuii rocygapcTBeHHbIN yHuBepcuTeT uMenu Unbsca XKancyryposa, Kazaxcras.

AnHoTtanus: PaccmaTpuBaroTcs mpoOaemMbl OpraHU3aIUy MeJarorHYecKuX MPaKTHK B YCIOBUU
Pa3BUTHS BBICHIEH IIKOJIBI B ACIIEKTE €€ MHHOBALMOHHON JesTeIbHOCTH. OOOCHOBBIBAETCS OJIUH U3
nyTel nHdopMaTuzanuu BHEYYeOHBIX (POPM B HIKOJIE — OPraHU3alUs KPY>KKOBOU JEATEIBHOCTH 110
uHpopmaruke. llpeanmaraercs pyKOBOJACTBO OyAYIIMMH YYUTEISIMH HH(POPMATHKU CEKIMSIMU
KpyxkKa «Mup MynbTUMENAY.

KiroueBble ciioBa: 1oO3HaBareiabHash CaMOCTOSITENIBHOCTb,  MYJbTUMEIHA, KPYXKOK,
nejarornyeckas mpakTuka, nHQopMaTuka.

dopmupoBaHue II0O3HABATEJILHON CaMOCTOSITEIIBHOCTH IIPEICTABIIACT co0oii
IleJIeHaNpaBIeHHbIH, TUHAMUYECKHH, oOpa3zoBarenbHO-00yJaromuii mpouecc. Ilpaktuueckas
NOJArOTOBKAa OyIQyluX yuuTeraed HHQOpPMATUKH MpeArnosaraeT BOBJIEYEHHE UX B Y4eOHYIO U
CaMOCTOSITENIbHYIO TIO3HABATEIBHYIO IEATEIbHOCTh, KOTOPAsl OCYLECTBIISIETCS HA MPAKTUYECKUX U
71a00paTOPHBIX 3aHATHUSAX, B XOJI€ CAMOCTOATEIbHONW pabOThl, @ TaK’K€ BO BpeMs MeAarornyeckoiu
MPaKTUKH.

Tak Kkak @polecc TNeNaroruyeckod MpakTUKW OPHUEHTUPOBAH Ha CaMOCTOSITENIbHYIO
JeSITeIbHOCTh CTYJIEHTa, TO 34€Ch OTKPBIBAIOTCA OOJbIINME BO3MOXHOCTH JUISI OCYIIECTBICHHUS
LIeJICHAIIPaBJIIEHHOTO Tpolecca (GOpMUPOBAHUS TO3HABATEIBLHOW CaMOCTOSTEIBHOCTH OYyAyLIero
yuutens Uudpopmaruku.

Psinom aBTOpOB mMoOJUEpKUBAETCS POJIb MENArOrM4ecKoi MPAaKTUKU B COOJIIOJIEHUU NPUHIUIA
HENPEPhIBHOCTH MENarornyeckoro o0pa3oBaHus, B BBIPAOOTKE Yy CTYAEHTOB NOTPEOHOCTH B
camoo0pazoBaHuU, B (OPMHPOBAHMM METOAUYECKOM peQieKCMM B YCIOBHSIX €CTECTBEHHOI'O
NEAArorn4eckoro Ipolecca, B CO3JaHUU YCIOBHHM JUId CaMOpean3alliM, CaMOBBIPa)KECHUS,
caMoOTIpe/ieNIeH s TMYHOCTH CcTyJeHTa [2, 3].

HecmoTpss Ha Bce BBIIIECKa3aHHOE, MBI COIJIACHBI C MHEHMEM MHOIMX AaBTOPOB, YTO
HaOJII0/TaeTCsl HECOOTBETCTBUE YPOBHS IMOJATOTOBKM OakajaBpOB JaHHBIM TPeOOBaHHUSM B CHILY
Ype3MEpHON TEOpeTU3aluu Mpolecca MpopecCHOHATBFHOIO O0y4YeHMs; MUHHUMM3ALUS CTETIEHH
CTYJEHUYECKOW aKTUBHOCTM U Jp. B pesynbrare, MOXHO OTMETUTh HEIOCTATOUYHYIO
c(OPMHPOBAHHOCTh y OyAYILEro yuuTelslss KOMIOHEHTOB MO3HABATEIbHON CaMOCTOSTENbHOCTH. B
CBSI3U C OTHUM BO BpeMs NEAaroruveckoi mpakTuku (8 cemectp 4 Kypca) HaMu OblIa MTPOIOKEHA
1esieHanpasieHHas padota mo GOpMHUPOBAaHUIO Y OyayLIero yuyuTens HHPOPMATUKH KOMIIOHEHTOB
ITO3HABATEJIBHONW CaMOCTOSTENIBHOCTH, U AKTUBHOE PAa3BUTHE KOMIIETeHIM. B maHHOM mpouecce
HaMM o0ecrieyrBajach BO3MOXHOCTh MEpeAayd CaMOyIMpaBISIOUMX (QYHKIUN caMUM OyayIiuMm
CIELHATIUCTaM.
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