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Teaching science vocabulary in conditions of polylinguistic education

To develop scientific literacy, students need to gain knowledge of science content and practice scientific hab-
its of mind. This is impossible without knowledge of science vocabulary. While teaching students of nonlin-
guistic specialties a teacher faces to the problem of working out effective methods that can allow acquiring
scientific vocabulary, including the main notions of this specialty, as soon as possible. This article shares re-
search-based strategies for science vocabulary instruction that are effective for all students, including English
language learners.
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tional conversations, science talk, brainstorming, categories.

Traditional science lessons have often begun with teachers presenting students with science vocabulary
words and asking them to write the words, find the definitions in a dictionary or the glossary of the textbook,
match the words to definitions, or use the words in a sentence. In this ‘model of instruction, words are often
presented in isolation and students are tested on the words alone, without application to concepts.

Many of us were «taught» this way, so we remember how little these practices contributed to conceptu-
al development. These traditional strategies stem from the assumption that students absorb the meanings of
many science terms simply by writing the words and their definitions. To many English speaking students
science words seem like a new language, and to English language learners, these words are a new language.

The job of science education is to teach students how to use thematic patterns of science to communi-
cate meanings, «talking science» to solve problems in writing or speaking about issues in which science is
relevant [1]. The goal of helping students learn to communicate about science is important, but we must also
be aware of potentially harmful messages that can be unconsciously communicated to our students. As sci-
ence educators, we not only teach science but'we may communicate a «mystique of science» attitude, pro-
moting the idea that science is authoritative, impersonal and humorless, lacking creativity or values. This
communicates a view that scientists are «experts».or «themy, rather than seeing ourselves as scientists.

Scientific writing and talk often project science as a description of the way the world works rather than
as a human social activity that tries'to-make sense of the world. We instead should help our students learn
that science is all around us, influenced by human uncertainties, judgements, values, and interests. It’s im-
portant that we emphasize the human side of science. These well-established ideas about the nature of sci-
ence [2] have a lasting effect on students, so we need to be sensitive about the messages we communicate.
Science is creative and-science.istentative, which means that scientists recognize that we understand things
based on current research. Just think how our understanding of the world has changed as a result of the in-
vention of telescopes or microscopes!

Science time in schools is often limited, and as a result teachers find it difficult to include science vo-
cabulary instruction to help students make sense of text [3]. In addition, teachers are often eager to teach
content, and consequently provide only a brief introduction of science terms.

English language learners have the added burden of trying to learn science in a language they have not
yet mastered [4]. The increase of English language learners in schools has spawned research about elemen-
tarystudents and science vocabulary that focuses on ELL students and curriculum [5]. Many teachers mis-
takenly believe that ELL students must first learn English before learning science and fail to understand cul-
tural influences on learning [6].

Through hands-on inquiry instruction, all students can develop context based content knowledge along
with language development. Lee, Buxton, Lewis, & LeRoy identify inquiry-based science instruction as ben-
eficial to students in the following ways:

a) students participate in activities as they learn vocabulary;

b) students work collaboratively and interact with others about science content;

c) hands-on activities offer students written, oral, graphic, and kinesthetic forms of expression
[7]. Coupled with science activities, intentional and explicit vocabulary instruction can benefit both English
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proficient and ELL students’ vocabulary and literacy development as they learn science content [§]. As stu-
dents combine science experiences with discussions of words’ uses and meanings, their vocabulary and con-
tent knowledge can grow.

To develop scientific literacy, students need to gain knowledge of science content and practice scientific
habits of mind. Knowing science vocabulary supports the development of these understandings [9]. As Wel-
lington and Osborne point out, «science teachers are (among other things) language teachers» [10].

By using scientific terms and phrases during science activities, science educators can model scientific
thinking and questioning, including the doubts and dilemmas that are part of making sense of the world. The
more opportunities we provide for students to experience scientific endeavors, the more natural their scien-
tific talk will develop. Teachers can maximize these opportunities by beginning with very young students.

Strategies for teaching science vocabulary

The suggestions in this article are designed to enhance science vocabulary development for English-pro-
ficient students, students who depend on school to learn academic English and English language learners. By
using these strategies, teachers can begin to help all students engage in the language of science.

It is important to promote students’ dialogue as they have instructional conversations. We need to pro-
vide students with opportunities to use their colloquial language and translate back and forth with scientific
and technical terms. We can use this strategy, called interlanguage, to discuss the different explanations of
the students’ experiences in the classroom. For example:

e Student: «We put this smooth powder in the bag along with the erunchy-powder and the bag blew up

and got hot».

e Teacher: «We mixed baking soda and calcium chloride with water resulting in a gas, and heat was
released».

e Scientist: «The combination of baking soda and calcium chloride is an exothermic reaction with the
products of sodium chloride, calcium carbonate, and carbon dioxide».

We can support students’ information processing by. supplementing auditory information with visual
clues. When we can provide students with multi-sensory.experiences observing and communicating, it helps
all students, especially emerging readers and English language learners. Instructions should be given using a
variety of visual or aural support materials:

e drawings, diagrams, and pictures to support the spoken word

e written instructions on word cardsor SmartBoard along with verbal instructions

e set-up examples to supplement written lab instructions

e audiotaped instructions alongside written directions

e pictures with words in stages of lab procedures that students can sequence

Text cards help students interact with words and their meanings. Teachers can create science text cards
by writing statements about/science concepts on index cards. Working individually or in small groups, stu-
dents discuss the statements before sorting. A number of different formats can be used:

e True/false cards. These cards include statements drawn from the text. Students sort the cards into
true and false piles. For example, when teaching a unit on plants, use statements such as: «Plants use
light from the sunvin the process of photosynthesis» (true), and «Plants must depend on animals for
food» (false).

o Agree/disagree cards. This format works well for more value-laden or controversial topics. One
statement (including appropriate vocabulary) is written on each card. Students sort the cards into
three categories: «agree», «disagree», or «not surey.

o Matching pairs. Students are given a stack of cards and asked to match a term with its associated
function, symbol, scientific name, etc. For example, a stack might include cards with the names of
body parts and other cards that name the body parts’ functions. Students match each part to its ap-
propriate function. Other topics for matching pairs could include:
parts of a device and its function (e.g. simple machines)
types of teeth and their functions for classification of animals
common name and scientific name
material and its common use
technical term, meaning, image
chemical name and symbol
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¢ Sequencing. For cyclical concepts like the water cycle or the seasons, create one card for each stage
in the cycle. Have students arrange the cards in a circular formation to represent the stages of the cycle.
Examples include:

o egg, larva, pupa, adult

o spring, summer, fall, winter

o evaporation, condensation, precipitation, accumulation

¢ Classification. Make a set of index cards naming vertebrates, for example, and another set with
characteristics of each group — one characteristic per card:

Vertebrate Characteristics
Birds feathers, beaks, lay eggs
Reptiles scales, cold-blooded, leathery eggs

Amphibians | cold-blooded, life cycles on water/land

Mammals fur, warm-blooded, mothers provide milk for offspring

Fish gills, cold-blooded

These cards can be used in two different ways: 1) Pass out one card to each student, and have them find
the other students who belong in their group. 2) Mix up the cards and have students work in small groups to
sort the characteristics into the appropriate groups. Additional examples for this strategy include:

o simple machines and examples of each

o insect orders and characteristics of each

o ecosystems with plants and animals that live in-each

WORD LISTS/WORD BANKS

Many teachers use word walls to provide visual clues to words introduced in class. It’s also important
for teachers and students to use the words as much as possible. Students can look at the written words as
teachers use them during class discussions, and teachers should encourage students to use the language of
science in their verbal and written communication. Work with students to group words by their features:

e Procedure words: compare, describe, investigate, test, recognize, alter, minimum, similar, same,
size, support

e Opposites: strong/weak, long/short, fast/slow, soft/hard, cool/heat, cold/hot

e Movement words: slide, travel, roll, slow down, speed up, accelerate, sink, float

WORD GAMES

Traditional‘games can be adapted to help students experience the language of science. For advanced
students, making their own games using science vocabulary promotes in-depth understanding of words and
their meanings:

Hangman

0Odd One Out

Charades

Bingo

Scrabble

Trivial Pursuit

Pictionary

Dingbats

Twenty questions, Who am 1?

Breaking words down into smaller words. For example:
invertebrate — in, brat, tea, tear, rate, vertebrae...
photosynthesis — sit, sin, thesis, photos...
temperature — rate, temper, rut, tear, ate...

o O O
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WORD PARTS

Teachers can reinforce the structure of words as students identify and interpret prefix, suffix, base word
and their meanings:

o photosynthesis — photo (light), synth (make), isis (process)

e metamorphosis — meta (large), morph (change), osis (process)

MULTIPLE MEANING WORDS

Words with multiple meanings can be confusing for students proficient in English and are especially
troublesome for English language learners. It is important to discuss these meanings with students. When we
confuse common definitions with meanings used in science, students’ understanding suffers. For example, in
common use, «theory» means a hunch, while in science, a «theory» is a well-established explanation of the
natural world based on solid empirical evidence. «Reflections» are commonly thought of as thoughts or. mus-
ings, which contrast with «reflections» of light rays. Many other words appear in both scientific vocabulary
and in everyday speech, including:

e matter, observe, variable, conductor, conservation, living, volume, balance, receiver, communicate

Work with students to identify the different meanings and applications of words with‘multiple meanings.

ADDITIONAL STRATEGIES

The following strategies regarding vocabulary instruction were designed for-English language learners,
but are helpful to all students.

e Use /ots of pictures and labels. The use of visual reinforcement supports comprehension and reten-
tion.

e Teach definitional information When you read definitions with students, be sure they understand
how to read pronunciation keys, parts of speech, etc.

e Use repetition. Repeating words as much as possible helps clarify pronunciation and provides op-
portunities to transfer words from working memory to long-term memory.

¢ Present words in multiple contexts. Expose students. to vocabulary words often, and in various
contexts. This gives students a model for how words are used appropriately.

¢ Use direct instruction of word learning strategies, including structural analysis. In structural anal-
ysis, students examine the component parts of a word — e.g. the root word, suffix, and prefix — to deter-
mine the word’s meaning. Teaching students this.strategy can empower them to decode unfamiliar words.

e Conduct collaborative group work.

¢ Build on students’ prior knowledge. An important part of this is identifying students’ misconcep-
tions and addressing them.

e Engage students in instructional conversations. In instructional conversations, students have dis-
cussions with other students and the teacher on topics that are relevant and have meaning to them. The goal
of this student-centered technique is not to get correct answers to test questions, but instead to explore ideas.
(For more on instructional/ conversations, see «Defining Instructional Conversations» by Professor Julia
Scherba de Valenzuela of the University of Mexico.)

o Integrate technology into your instruction. It is helpful to engage students — particularly ELLs —
with a variety of visual and aural alternatives. The use of technology can help to reinforce word meanings
and provide students with'multi-sensory connections.

¢ Encourage «science talk» brainstorming. Provide students with opportunities to brainstorm ideas
about science and encourage them to wonder and talk about the natural world. For example, teachers can
help students‘learn about the process of science classification. Provide students with sets of objects with var-
ying features like buttons or dried beans and ask students to work in small groups and discuss properties for
grouping the objects. When groups share their categories with each other, students have an opportunity to
experience “science talk.”

e Limit traditional vocabulary instruction. Traditional science vocabulary instruction, in which
words are taught in isolation, is not conducive to conceptual development.

e Pair students with peers during reading.

e Use active voice when introducing or discussing concepts. ELL students understand active voice
better than passive voice. «Animals use oxygen», for example, rather than «Oxygen is used by animals.

TOWARD A SHARED VOCABULARY

While there are many more strategies for helping students learn and use science vocabulary, this initial
list provides a starting point for combining science content and vocabulary instruction — and a way to avoid
falling back on traditional vocabulary instruction practices.

48 BecTHuk KaparaHgmHckoro yHusepcurteTa



Teaching science vocabulary...

It takes concentrated effort to fit even more time for science instruction into a school day. Modeling the
use of vocabulary words throughout instruction not only reinforces students’ comprehension, but it also max-
imizes teachers’ instructional time. I try to audio record myself on regular basis as a self-check of my vocab-
ulary use during instruction. In addition, gestures, dialects, intonations, semiotics, and norms specific to chil-
dren’s cultural experiences, especially English language learners, can positively affect student learning [11].

Additional research-supported strategies help build depth of vocabulary knowledge and foster word
consciousness [12]. Asking students to predict the meanings of words and compare their predictions with
other students and the teacher can strengthen learning. Interdisciplinary approaches that blend literacy les-
sons with science can also support science literacy.

Additionally, teachers should expose students to various forms of reading and listening to.text as we
provide opportunities for students to use words in speaking and writing. Vocabulary instruction is effective
when it includes visual, verbal, and physical support; therefore, physical scaffolding is critical in content-
area teaching. Teachers’ uses of nonverbal gestures or graphic representations convey understandings of sci-
ence concepts and are beneficial for all students, including culturally and linguistically diverse students.

It is important for young students to recognize the value of science vocabulary used in discourse. Sutton
described the path of initial communication among scientists in history such as Faraday or Darwin that began
with very personal statements such as, «I am starting to think about...» or «I'seem to'wonder...» in letters to
colleagues. Sutton laments the skewed view of science when it is presented to students as cold and static
facts rather than a dynamic discussion of wonder. According to Wellington and Osborne, «Learning to use
the language of science is fundamental to learning science». When teachers.and students share science vo-
cabulary, we learn to communicate while doing science.

References

1 Lemke J.L. Talking science: Language, learning and values::Ablex Publishing, 1990. — P. 5, 6.

2 Abd-El-Khalick F., Lederman N.G. Improving science teachers’ conceptions of the nature of science: A critical review of the
literature // International Journal of Science Education, 2005. —P. 15.

3 Kragler S., Walker C.A., Martin L.E. Strategy instruction in primary content textbooks // International Journal of Science Ed-
ucation. — 2005. —P. 17, 18.

4 Scott J., Jamieson-Noel D., Asselin M. Vocabulary instruction throughout the day in twenty-three Canadian upper-elementary
classrooms // The Elementary School Journal 103,2003. — P. 22, 23.

5 Hart JE., Lee O. Teacher professional development to improve the science and literacy achievement of English language
learners // Bilingual Research Journal. — 2003.—P. 4, 5.

6 Stodart T., Pinal A., Latzke M., Canaday D. Integrating inquiry science and language development for English language
learners, Journal of Research in Science Teaching, 2002. — P. 13.

7 Lee O., Fradd S., Sutman, Science knowledge and cognitive strategy use among culturally and linguistically diverse students
// Journal of Research in Science Teaching. — 1995. —P. 7, 8.

8 Lee O, Penfield R., Marteen-Rivera, J. Effects of fidelity of implementation on science achievement gains among English
language learners. Journal of Research in Science Teaching, 2009. — P. 17-19.

9 Scruggs T.E., Mastropieri M.A. Successful mainstreaming in elementary science classes: A qualitative study of three reputa-
tion cases // American Educational Research Journal. — 1994. —P. 5, 6.

10 Spycher P. Learning academic language through science in two linguistically diverse kindergarten classes // The Elementary
School Journal.=—— 2009. — P. 13-14.

11 Lee O., Maerten-Rievea J., Buxton C., Penfield R., Secada W. Urban elementary teachers’ perspectives on teaching science to
English language learners // Journal of Science Teacher Education. — 2009. — P. 11-13.

12 Lee O., Buxton C., Lewis S., LeRoy K. Science inquiry and student diversity: Enhanced abilities and student difficulties after
an instructional intervention // Journal of Research in Science Teaching. — 2006. — P. 54, 55.

Cepus «lMeparoruka». Ne 2(70)/2013 49



0.Zengin, Zh.S.Kalkabekova, A.A.Ganyukova

0O.3enrun, XK.C.Kankabekosa, A.A.I"'aHokOBa

KenTinai 0ly1imM Oepy skarnaibIHAA FHLIIBIMH JEKCUKAHbI OKBITY

FhUIbIMH JIEKCHUKAHBI KOJIIAHYAa CayaTThUIBIKTBI JaMBITy YLIIH, TUIAI YilpeHyulijepre FbUIBIMH canajga
aFbUIIBIH TUTIHAE JIGKCHKAHBl MIHICTTI Typlae MeHrepy Kaxer. OKbITybHbIH anabiHga «Ileren Timiy»
MaMaHJIbIFbI OOMBIHINA MOHIEPl TUIAIK eMec, XKOO-HbIH CTYACHTTEpiHEe YHpeTyle, OCbl MaMaHIbIKTapbIH
HETi3ri YFbIMbl OOMBIHIIA TEPMHHOJIOTHIHBI TYCIHYre KbICKAa Mep3imIe pyKcaT eTeTiH THIMIi SaicTeMemik
Tocinaepai a3ipiey Mminzeti Typaasl. Makaia aBTopiapbl KeHOIp cTpaTerusiapasl KoHe FhUIBIMU JIEKCHKAHBI
Urepy TOCUIAEpiH KapacTHIPIbL.

O.3enrun, JK.C.Kankabdexona, A.A.I'aHrokoBa

Oﬁyqul/Ie HaquOﬁ JIECKCUKE B YCJIOBUAX NMOJUAIBIYHOI'O Oﬁpa3OBaHl/lﬂ

B crathe oTMeU€EHO, UTO AN Pa3BUTHUSI TPAMOTHOCTH YHOTPEOIEHNST HAyIHOU JIEKCUKU 00y4JaromuMcs Heoo-
XOIMMO OBJAJETh JICKCHKOH Ha MHOCTPAHHOM SI3bIKE B Hay4HOH chepe. OmnpeneneHo, UTo npu oOydeHnn
CTYZICHTOB HES3bIKOBOI'O By3a JUCLUILUIMHAM I10 CIELUAIbHOCTH Ha UHOCTPAHHOM s3bIKE NEPEA IPEeHoaBa-
TeJeM BCTaeT 3aada pa3paboTku 3()(EKTUBHBIX METOIHYECKUX IIPHEMOB, KOTOPbIC MO3BOJAT B KpaTHaHIINK
CPOK YCBOMUTH TEPMUHOJIOTHIO, OTPAXKAIOIIYI0 OCHOBHBIE MOHATHS 3TON cHenualdbHOCTU. B pamkax maHHOM
CTaThU aBTOPBI PACCMOTPETH HEKOTOPbIE CTPATETUH U MPUEMBI JUISl OCBOCHHS HayYHON JIEKCUKH.

O0X 378.016:78

K.P.Hcaera, A.K.byptubaena

E.A.Foxemog amuvinoagsl Kapazanodsl memnexemmik ynusepcumemi

CryaeHTTepaiH MbIFAPMAIIBLIBIK KY3bIPETTIJIITIH KAJBINTACTHIPY

Makamana OakamaBpiapasl KocibM — JaWbIHIAy#arbl TYIFAHBIH — [IBFAPMAIIBUIBIK,  KY3BIPETTLNIrH
KaJBIITACTEIPy  Moceieci  KapacTeIpbuibl. COHMIK-KOJNIAHOANBl KOJOHEPIHIH HETi3JepiH  OKBITyHa
CTYICHTTEpAIH MIBFapMambUIBIK KaOlIeTTepiH maMbITyFa Ha3zap ayaapbUrFad. JocTypilik KOJIOHEpiHiH
epeKIIeTIKTePiH, KaHa IIBFapMANIbUIBIK [ICMIIMICPIH KaJbINITACTHIPYAAFbl HEri3ri OaFrbITTap CHUIATTAIFaH.
ByiibiMzpl maiiblHAay yaepiciHzeri Kasipri 3aMaH TeXHOJIOTHMSUIAPBIH KOJIAAHY/ABIH TEOPUSUIBIK Herizzaepi
tanganrad. CoHIIK-KOJITAHOABl KOJOHEpl canackl OOMBIHIIA OMICTEMENIK CHUIATTarbl OuTiMaep MeH
ToXipUOeIiK JagapuIap Kyheci Oepiiren.

Kinmmi€e30ep: MBIFapMaIIbLIBIK KY3bIPETTLIIK, YITTHIK KOJIOHEP, COHIIK-KOJAHOABI KOJIOHEPI, JCTYPIIiK
KOJIOHEP epPEKIIeNKTEePi, BIFAPMAIIBUIBIK LICIIIM, TEXHOJIOTUS, OUTIM, TaFbl, Kyle, OyibIM.

Kazakeran Pecnyonukacel «biniMm typans» 3anpiHna: «bimim Oepy >kyileciHiH 06acThl MiHIETTEpiHIH
01pi — OKBITYIBIH KaHA TEXHOJOTHSUIAPBIH €HT13Yy, OlniM Oepyai aknapaTTaHIbIpy, XaIbIKApaJIbIK FATaMAbIK
KOMMYHHKAIMSUTBIK OJKENIUJIEpre IIBIFY», — Jen atanbiaFad. EnbaceiMbiz H.O.HazapbOaeB xonmaybiHma
aiiTkanna: «bonamakra epKeHHETTI NaMbiFaH eJIEpiH KaTapblHA €HY YIIiH 3aMaH TajgaOblHa cail OuTiM
kaxeT. Kazakcranpl nameiran 50 enjiiH KaTapblHa XKETKI3€TiH, Tepe3eciH TeH eTeTiH — OiniM». COHABIKTaH
Kasipri gamy Ke3eHi OimiM Oepy >KyHeciHiH algbplHAa OKBITY YPHICIHIH TEXHOJIOTHSUIAHIBIPY MOceleciH
KOUBIN OTHIp. OKBITYIBIH 9p TYPJIl TEXHOJIOTHSJIAPEI CaparTalbIl, KaHAITBUT TIeAarorTapblH ic-TaxKipuodeci
3epTTEJII, MEKTEI OMipiHEe €HY/IC.

bizmin JkacTtappIMBI3 OKyFa, aHa FBUIBIM-OLTIMII Wrepyre, >KaHa MaIIbIKTap aiyFa, OUTIM MeH
TEXHOJIOTHSIHBI KYHIETIKTI eMipAe Imebep aAe THiMAI madpamanyra Ttwic. biz Oy ymiH OGapibIk
MYMKIHTIKTEP Il ’Kacall, €H KOJIaiIbl )KaFaaiilapMeH KaMTaMachl3 eTyimi3 kepek [1].
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