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Analysis of the terms of the school course of biology
and formation of the concept of presentation of information
for the creation of a trilingual dictionary

The article presents the results of the analysis of the terms of the school course of biology with the formation
of a paper and electronic version of the trilingual dictionary. The scope of terms used in the school course of
biology taking into account inter-disciplines connections, which amounted to 2,135 units, has been deter-
mined. Biological terms made 2106 titles for the Russian version of the dictionary, 2159 for English and 1890
for Kazakh. It is determined that 304 terms relate to botany section; to zoology section are 467 terms; to cy-
tology section — 67 terms; to genetics section — 151 terms; to anatomy and physiology section —
322 terms; to molecular biology section — 93 terms; to biotechnology section — 37 terms, 455 terms do not
refer to any particular field of school biology course. Biological terms are ranked by frequency of use, conso-
nance of pronunciation in the state, Russian and English languages, broken down by the main sections includ-
ing botany, zoology, anatomy, physiology, ecology, genetics, biotechnology, molecular biology and evolu-
tionary teaching. The main micro- and macro-composition components of the dictionary entry and dictionary
parameters are defined. A set of tertiary dictionaries on biology and an electronic version have been pub-
lished.

Keywords: biology, terms, trilingual dictionary, vocabulary selection, systematization, frequency, Russian,
Kazakh.

Introduction

A prerequisite for the creation of a project of the trilingual dictionary of biological terms was the transi-
tion of general education schools of the Republic of Kazakhstan to trilingualism [1], which led not only to
the need for training of personnel able to teach subjects of humanitarian and natural direction in different
languages, but also to the need to update teaching methods that correspond to the best world practices. This
requires the renewal of the library stock of schools, the creation of new educational and methodological
manuals, scientific literature and handbooks that comply with the principles of multilingualism [2]. The li-
brary fund of schools was not prepared for new realities [3].

An earlier questionnaire of biology teachers and high school students [4] showed (1) the need for com-
mon textbooks on subjects in English and school terminology dictionaries; 2) deficit of Internet sites with
working materials on biology; 3) not all teachers of natural science disciplines were able to independently
select the necessary theoretical material in biology, chemistry, geography, physics, mathematics.

President of Kazakhstan N.A. Nazarbayev noted the need to provide schools with competent reference,
scientific and educational literature, which would allow pupils and teachers to freely switch from the Kazakh
language to Russian, then to English [1].

According to K.T. Baynieva and A.J. Umurzakova [2], the achievement of communicative and linguis-
tic competences, according with the State Standard, depends on students mastering the initial dictionary
stock of three languages.

Thus, the use of trilingual dictionaries contributes to increasing the level of knowledge of Kazakh, Rus-
sian and English languages, both students and teachers. In addition, the Bologna process provides for the
creation and use of e-learning tools that would contribute to the formation and development of cultural and
professional competences among students [5, 6]. Thus, it is necessary not only to create printed versions of
the trilingual dictionary on biology, but also to create an electronic representation, which will find its place in
the Kazakh educational system.

Methodology

The subject of the study were biological terms of the school course of discipline, including textbooks on
biology of grade 611 on the old educational system (publishing houses «Mektep» and «Atamuray) [7, 8],
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class 7-11 on the updated program (publishing house «Atamura) accessible glossaries, handbooks, tutorials,
electronic materials [8—10]. The choice of terms was made manually, based on the relation of lexicographic
material to the designation of concepts included in the system of nominations in the field of biological
knowledge.

Lexical material was selected according to the principle of a system of requirements, including external
(assignments — part of speech; the training stages — topics, biology sections, classes, methods of use) and
internal (description units, basic properties, volume, dictionary information structure) dictionary parameters.

In statistical analysis of texts, service words — noun names, after — verbs, adjectives, stable expres-
sions having maximum frequency — were put first. At the end, some terms were cited that did not possess
high frequency.

The second principle of selection of terms is to take into account the entry of words into the hypero-
hypominic group, i.e. acting as hyponyms to some generic concepts. For example, oak, birch, topole, olha,
spruce, pine and others relate to the generic concept of wood; wolf, fox, corsac, jackal — relate to the gener-
ic concept of predators.

The basic analysis of terms is carried out on the basis of frequency, i.e. by the number of terms used in
textbooks on the school course of biology. The terms were analyzed on the basis of the occurrence of specif-
ic terminology on separate sections, as well as on the basis of the same sound in all three languages.

The computer program Adobe Dreamweaver, which is a multi-purpose tool for the development of var-
ious electronic textbooks, cognitive programs, websites, etc., was used in the creation of the electronic data-
base of dictionary entries [11].

Results and discussion

The results of the studies showed that the total number of terms used in the school biology course was
2,135, taking into account chemical and physical cross-terms. Only biological terms quantified 2106 titles for
the Russian version of the dictionary, 2159 for English and 1890 for Kazakh.

Systematization of terms and concepts is based on basic classical sections of biology, such as botany,
zoology, anatomy and morphology, genetics, biotechnology, cytology, molecular biology, ecology and evo-
lutionary teaching.

Analysis of terms of the Russian version of the dictionary showed that 304 terms relate to botany; to
zoology — 467 terms; to cytology — 67 terms; to genetics — 151 terms; to anatomy and physiology —
322 terms; to molecular biology — 93 terms; to biotechnology — 37 terms. There are 455 terms highlighted
that do not refer to any particular field of school biology course, which we have defined as general biological
terms (Fig. 1).
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1 — botany; 2 — zoology; 3 — cytology; 4 — genetics; 5 — evolutionary; 6 — human anatomy and physiology;
7 — ecology; 8§ — molecular biology; 9 — biotechnology; /0 — general terms

Figure 1. Number of school biology terms per section of discipline

The adopted systematization allows organizing terms according to their appearance in the program of
school course of biology, which will contribute to faster search and learning of necessary terms in 3 lan-
guages (Kazakh, Russian and English). As a result, a set of 5 separate glossaries has been prepared for print-
ing [12-16], as well as a consolidated dictionary for all sections of school biology [17]. The division of terms

Cepus «bronorusi. MegmuuHa. Meorpadusi». Ne 4(96)/2019 21



M.Yu. Ishmuratova, A.N. Kalizhanova et al.

into 5 sets allows the release of compact versions of glossaries that are convenient for students and school
teachers to use.

For a number of terms, a hierarchical tree is constructed with branches for each word. When forming a
lexical base, the principle of coverage is observed. For example, the phrase «blood vessel» assumes inclusion
of the accompanying terms — a vein, an artery, a capillary, blood, blood circulation and others.

Some peculiarities of biological terms appearance in Kazakh textbooks are noted. For example, when
analyzing vocabulary by botany (grade 6), it has been found that some terms specified in the interpreted dic-
tionary at the end of the textbook are missing from the main text. Accordingly, the lexical base of the dic-
tionary in Kazakh, Russian and English languages should include all necessary terms on the full course of
school biology, as well as names, both having and without equivalents in all three languages.

The list of terms with similar sound is defined, both in English, Kazakh and Russian languages. Thus,
out of 2,106 terms 622 have the same sound in Russian, Kazakh and English (Fig. 2, Table 1)
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1 — terms that sound the same in 3 languages; 2 — terms that sound the same in Russian and English;
3 — terms that sound the same in Russian and Kazakh; 4 — a term that does not sound the same in 3 languages

Figure 2. Distribution of biological terms by sound similarity

Table 1

Examples of terms, similar in sounding, in 3 languages

22

English Russian Kazakh

Bacillus Barmna Barmna

Bacteria baxrepus Bakrepus
Eukaryotes DyKapHOTHI DyKapuoT

118 terms have similar sound in Russian and English, but differ in sound — in Kazakh (Table 2).

Examples of terms, similar in sounding, in Russian and English languages

English Russian Kazakh

Organ Opran Mymre
Rose Poza Payman
Sori Copsl [en-manam

Table 2

111 terms sound the same in Russian and Kazakh, but differ in sound from English (Table 3).

Examples of terms, similar in sounding, in Russian and Kazakh languages

English Russian Kazakh
Enzyme DepMeHT DepMeHT
Nucleus SAnpo SAnpo
Orange AnenbcuH AnenbcuH

Table 3
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But a large part of the terms — 1255, do not have the same sound in all three languages (Table 4).

Table 4
Examples of terms that do not have the same sound in all 3 languages
English Russian Kazakh
Fruit ITnon Kemic
Protein Benoxk AKybI3
Red currant | Kpacnas cmopoanna | KpI3bin kapakar

The degree of occurrence of terms is estimated. The words that are most common and most rare in a
school biology course are highlighted. Thus, the most common terms include biology, cell, membrane, anat-
omy, physiology, plant, animal, organ, organism and others (112 terms in total). Rare terms include the
names of animals, plants, certain organs and genetic diseases: fallow deer, elk, jairan, parathymal gland, ca-
pillary tangle, myogippus, feijoa, kiwi, spiraca and others (the frequency of their occurrence was from 1 to 5
throughout the course of biology). In order to better remember rare terms, mandatory formation of
linguoculturological component and associations is proposed.

Analysis of biological terms and concepts has shown that all selected concepts have a complex multi-
level relationship. For example, a chain of concepts is built:

biosphere — population — element of food chain — organism —
— system of organ — organ — blood vessel — capillary

Based on the results of the preliminary analysis, the organization of the trilingual dictionary was carried
out on the principle of the basic generic concept of the term — the section of biology.

A general concept of providing information in a dictionary is formed in the form of a printed glossary
based on the distribution of biological terms among classes of learning, where vocabulary is consistently pre-
sented in three languages of learning, which will make the glossary universal. Dictionary entries are submit-
ted in three parts: English — Russian — Kazakh, Kazakh — Russian — English and Russian — Kazakh —
English.

The general concept of information presentation in the electronic version of the dictionary was formed
on the basis of the diagram of connections «mind map» which includes micro- and macro-composition com-
ponents: audio reproduction of the word; its value (definition); linguoculturological component; a link to an
image or video; an indication of part of speech; references to word equivalent in other languages; a ready-
made association; antonyms / synonyms, if any, for each particular word; example of uses (Fig. 3).

Definition Translation

E the shape of a bone, a i )
i shell, or a plant o PycC.: OKaMeHenocTe E
: animal that has been i Ka3.: kaba :
+ preserved inrock fora H
i very long period. H :

i LT Hk :

fossil

L |/ fassol/]

Informal humorous
meaning is an old

person, especially one

who will not accept new

ideas.

Figure 3. Example of the dictionary entry presentation of the electronic version
of the dictionary of biological terms

Sound reproduction provides an opportunity to develop phonetic literacy of users. The meaning of the
word in the form of a definition with the provision of an accurate translation makes it possible to familiarize
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with the concept in the native language and to use it in other languages with a full understanding of the deno-
tative meaning. Linguoculturological components are placed in a dictionary entry to give specific examples
of the use of the term in communications.

Links to a static image or video are provided as an additional source of clarity. Ready-made associa-
tions are designed to facilitate the process of learning biological terms. Synonyms and antonyms will link the
term to other fields of science and expand the student's outlook.

For a macrostructure of future dictionary the traditional alphabetic principle of arrangement of material
is defined, at the same time the arrangement of entrance units is under construction on initial letters (initial-
alphabetical arrangement), this order, in turn, is subdivided into arrangement by «letter-for-letter» (letter-by-
letter) and much «word-for-word» (word-by-word): from And to I; A to Z.

Conclusion

Thus, during the reporting period, lexical-graphic material was selected at the level of school biology
course. The total number of terms used in the school biology course was 2,135, taking into account chemical
and physical cross terms. Only biological terms quantified 2106 titles for the Russian version of the diction-
ary, 2159 for English and 1890 for Kazakh.

Analysis of terms of the Russian version of the dictionary showed that 304 terms relate to botany; to
zoology — 467 terms; to cytology — 67 terms; to genetics — 151 terms; to anatomy and physiology — 322
terms; to molecular biology — 93 terms; to biotechnology — 37 terms. 455 terms have been identified that
do not apply to any particular area of the school's biology course.

Biological terms are ranked by frequency of use, consonance of pronunciation in the state, Russian and
English languages, by main sections including botany, zoology, anatomy, physiology, ecology, genetics, bio-
technology, molecular biology and evolutionary teaching. The main micro- and macro-composition compo-
nents of the dictionary entry and dictionary parameters are defined.

The research was carried out within the framework of the grant project of the Ministry of Education and
Science of Kazakhstan «Creation of a trilingual dictionary of biological terms with a linguoculturological
componenty».
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M.IO. NumypatoBa, A.H. Kanuxanosa, T.B. Mapeimikuna, I'. [laiik, C.Y. TneykeHoBa

MekTenTeri 0M0J10rMsi KYPChIHBIH TEPMUH/IEPIH TAJAAY sKOHE YUI TiJIi
CO3/IiK JKacay YUIiH aKknapat 0epy KOHIEeNIUSChIH KAJBINTACTBIPY

Makxanaza yu TiIi Ce3mikTiH Kara3 jKoHE 3JIEKTPOHIBIK HYCKAChIH KAJIBIITACTBIPA OTBIPBII, OHOJIOTHUSHBIH
MEKTeIl KypChIHBIH TEPMUHAEPIH TalJay KOPBITHIHABUIAPHI OepinreH. [ToHapanblk TepMHUHIEPII ecenke ajna
OTBIPBIIN, MEKTENTEe OMOJIOTHSI KypChIHAA KOJJAaHBUIFAH TEPMUHIEpP KeseMi aHbIKTanael, o 2135 Gipmikti
KYpa/ibl. BHOJOrHsANBIK TEPMHUHIEP CO3IIKTIH OpbIC HYCKachl yiiH 2106 artaymapibl, arbLILIBIH Tidi YIIH
2159 >xone Kazak Tini ymin 1890 araymapasl Kypaxnsl. boranukara 304 tepmuH; 300m0rusra — 467 TepMuH;
nuroyorusira — 67 TepMHH; TeHeTHKara — 151 TepmuH; anaTroMust MeH (usnosorus — 322 TepMUH; MoJle-
KynansIK Ononorusra — 93 tepMuH; OHmoTexHosorusra — 37 TepMuH, 455 TepMHUH MEKTen OHOJIOTHSCHIHBIH
KaHmai na Oip HaKTHl cajachlHa JKAaTHANABl. BHONOTMSUIBIK TepMHUHIEPAl KOJMaHy SKHULIIri, MEMIIEKETTIK,
OpbIC KSHE aFbUIIBIH TUTACPiIHAE aWThUTy YHAECTIri OoliblHIIA capainay, OOTaHWKa, 300JI0THS, aHATOMMSI,
(buznonorus, SKOJIOTUs, I'€HETHKa, OMOTEXHOJOTHS, MOJICKYJIAIBIK OWOJIOTHS JKOHE SBOJIIOLMSAJIBIK 1M
KipeTiH Heri3ri Oemimzmep OolibiHma Geny ky3ere acbippuiapl. Ce3mik Makana MEH CO3IIKTiH
napameTpiepiHiH Heri3ri MUKpO- JKOHE MaKpOIO3HLUSIIBIK KOMIIOHSHTTEPI aHbIKTaNAbl. Brosorus GoiibiHina
YII TUTII CO3MIKTEP KUHAFBI XKAHE HIICKTPOHIBIK HYCKACHI JKapHsIIaH IbL.

Kinm ce30ep: Guornorus, TepMHHAEp, YII TUIII CO3MIK, JEKCHUKAHHI ipikTey, JKyHeley, >KHUIK, OpBIC Tili,
Ka3ak Tii.

M.IO. UmmypatoBa, A.H. Kammkanosa, T.B. Mapsiikuna, I'. J{aiik, C.Y. TneykenoBa

AHanu3 TEPMHUHOB IIKOJBHOI'0 KypcCa OmoJIoruy U (l)Ole/IpOBaHI/Ie KOHIEIITa
npeacraBJcHUs I/IH(I)OpMa].[l/ll/l AJIH CO3AaHUA TPEXBA3BIYHOI0 CJ10Baps

B craTbe npuBeieHbl HTOTH aHAIHM3a TEPMHUHOB LIKOJIBHOTO Kypca 61ooruu ¢ GopMHpOBaHUEM OyMasKHOH M
3NIEKTPOHHON BEPCUH TPEXbA3bIYHOTO coBaps. OnpeseneH 00beM TEPMUHOB, HCIONB30BAHHBIX B IIKOJIBHOM
Kypce OHOJIOTHH C y4eTOM MEXIIPEAMETHBIX, KOTOpHI coctaBmi 2135 exununn. Bruonormueckne TepMHUHBI
coctaBuiy 2106 HauMeHOBaHMI JUIs PYCCKOM Bepcuu ciopaps, 2159 — g anrnuiickoit u 1890 — nnd xa-
3axckoil. OmpeneneHo, 4to K O0oTaHWke UMEIOT oTHomreHne 304 TepmmuHa; K 30050rUH — 467; K UTOJIO-
run — 67; k reHeruke — 151; kx anaromun u ¢pusnonorun — 322; k MoJeKysipHoi Ouosnorun — 93; k 6no-
TeXHOJOruu — 37, 455 TepMHHOB HE OTHOCATCA K KaKOH-11M00 KOHKPETHOM 001aCTH LIKOJIBHOTO Kypca Ouo-
norun. OCyIIecTBIEHO PaHXHUPOBaHHE OMOTOTHYECKUX TEPMHUHOB 10 YaCTOTHOCTU YMOTPEOIECHHS, CO3BYY-
HOCTHU TIPOM3HOIIEHUS HA TOCYJapCTBEHHOM, PYyCCKOM M aHITIMHCKOM f3bIKaX; pa30MBKa MO OCHOBHBIM pa3-
JenaM, BKIIOYAIOUIMM OOTaHUKY, 300JI0THIO, aHATOMHIO, (PHU3HOJIOTHIO, SKOJIOTHIO, T€HETHKY, OMOTEXHOIIO-
THIO, MOJICKYJISIPHYIO OMOJIOTHIO M 3BOJIIONMOHHOE yueHue. OnpeeneHs! OCHOBHBIE MUKPO- U MaKPOKOMITO-
3HUIOHHBIE KOMIIOHEHTHI CIIOBAPHOW CTAaTBhU M IapaMeTpoB cioBaps. OmyOJIMKOBaH KOMIUIEKT TPEXbs3bId-
HBIX CJIOBapeH 110 OMOJIOTHH U €To 3JIEKTPOHHAS BEPCHSL.

Kniouesvie cnosa: GMonorusi, TEPMHUHBIL, TPEXbA3BIYHBIN CIOBAaph, 0TOOP JEKCHKH, CHCTEMaTH3anus, 4acToT-
HOCTb, PYCCKHUH fA3BIK, Ka3aXCKHU S3BIK.
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