BEmL 19

A Study of Reading Comprehension in English for Science and
Technology (EST): Schema Theory and Salient Linguistic Features

HIGUCHI Akihiko
higuti@edu.kagoshima-u.ac.jp

BT CTRR D — B8 — A% — < B L S

B g T
(20134610 H 22 0 %#)

Abstract

This study deals with reading comprehension of English for Science and Technology (EST), discuss-
ing salient linguistic features in bottom-up reading processes in Schema Theory. This study particularly
discusses tense distinction in EST being different from those found in general English. EST writers,
more often than not, compose their study articles, experiments, and reports using by these features. They
are discussed and illustrated in manuals in Mechanical Engineering and academic articles in Civil En-
gineering. These features include ‘special uses of the definite article’, ‘the simple present’, ‘the simple
past’, ‘the use of the passive without agents’, ‘the future tense’, ‘the present perfect’, ‘the present perfect
continuous’ ‘the progressive’ and ‘the personification: anthropomorphic structure’. Some typical patterns
of paragraph development in EST are also shown in this study along with examples of salient words and
phrases used in the patterns. The salient features in tense distinction and paragraph developments in EST
should be understood by EST learners in advance of reading texts. These features exist as linguistic com-
ponents in bottom-up processes in Schema Theory. In so doing, the reading comprehension of EST will
be much more effective and successful for EST readers.

Key words: EST, Schema Theory, General English, tense distinction, authentic manuals, para-
graph developments, linguistic components, bottom-up process,

1. %8

AAgid, 201347 H 6 HO JACET (KFHEFBHEFR) 4 26 I - i SZHBTZER
SOERERIZEDS VR FHMEEGFO—4%Th b, EST (English for Science and
Technology: FFHEHMTSERE) OFF 70t A% A% — < R IZE W TR % EST HE 015
Bk BB D, IR NLATy 770 AEH LA, M2 FOSENEZE L TR
MY ZOH, Wb ESTOL Y AY —45Hr 7217 TldZe . EST 12815 5] (Tense distine-
tion) DFNHICHEHTREZ L, EHICESTONRT VI 7DOREMICHOERTREZ L 2E
B> EST O Y it HE (Manual) % EST O+ AT 5 (Civil Engineering) DOWFZEC
LEMHLERT LI LT D,

EST (23— M358 & I3 5 R MELS AT %o Bz X BfloEHIcBWTb N0
© BB AEHESS BT
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EWIER 5N 5, EST T ) JSCITIEMER H IZIE U TRk 4 2B FE L. 2o, #
SRS (R LY 2 —), EBHRE LR — MOEEFIME, ~ =27V (kG-
FNEFAE - A . BRHE., BaidE., 2ot GEF - TR 2 EBERGEVD D 57215
T, XOMERLEFEVE L, FHINLERICH TN ENOREEIFLES 5. EST OXX
LENL, LA S CREMEAERII 2 572010, HHSNLHENOERIZH 2> TIIBRMBE LD
B0 wd o, Alb—HIICERSEE > T b EBIR, EFRIFADOHMHFEAINER S
Noo FITLEHRXLFE L ED &) ERBEBRTO %> TWaHh v ) @ik FTE
BASICRBE L2 TN R S B, SOEICH L TIIBIRS A 7 MO EKE ) 2 Bk
T2 R ETH L, LM TDH . Therefore, If so, As a result, & EDRAD
OFEHE % 2B 2 b CEIF . BIFAN %, SCEHR OIS (F7213e8HE A AR &
LC) BELRLEDXED L. WHICHEBO L2 &8 (B0 BEHINLOH ZOHNTERK
L&) e300 THoEEZLNL,

EST (213 #%M, T.4% (Mechanical Engineering). # %1% (Electronic Engineering). AT
# (Civil Engineering). 1%H# L5 (Information Engineering) 72 E Dk 4 %2 Y ¥ Y WISFEET b,
ZNTNDOT X Y VIZBWTHH SN TR IEEERCH MR, —IKEEL IR %5 00%
Vo BIEIZZ NI EST OFU#HIZB VT, —KEFEOEFIH T KIZHEBE SN TS
L) BMMBTRELCEMICELEHRTE LV LD L2 VORHETH L, T,
EST IZBWTEPNEL, M X ORERIOI ) A, ZNHOERLOFEXFICL o
TP L TR L 2 e, EaR. WEF ORKRZHE LR L T 2 EALERTTR
B THb, AFFRIE. FAO 70 2% A X —<HRISAE D T EST ORFEM % 5k
R ERTHI LT D,

2. AFx—7IER

A F — < H5E Bartlett (1932) 12 & 0 i@ I2HEPE S 72028 % 2612 L TR E @O Rumelhart
(1980) % Anderson (1980) % &12 & o CALKDEFEHE CTh 5 JibHE O oOMsE L L Tih
F oz, 20K, TOMEIZIA K ESL, EFL O BIZB T H FEERRLIZE 48 L THFERH I
JEH &5 X 9127 o7z, Rumelhart (ibid) (2 & % &, AMOEAKIZIZZNZENDO A OFFD
HRk FEBRZ: EAIAF — < EIFEN S BEARRR & L TR SN TV T, &5 W 5 RANGE)
KB LTWwEEZEZ LN TWwE, AF—~HGHIZIEL, o7 aL R sy 7 - ¥ v
ERML Ty TORKFOTOL ANMHENEHZBLTT 7 A MIEPNIZNELZHHESEL T
WS EWIBDTBBEZRDEIIZEZLNT WD, by T - YV OFEAFIIBVT, it
AFNET 7 A POLT, FEAPOBELNLHERE B OROBEEOHER (WEAF—~) K
LBLTT 7 AMIEPNTVLINFEICODVTOREDRLFHEN TS, fto THEAF—IZ
EEEMICET 28, FE Y 7 ICET AT RNARR. Tl CESENERNEZOND,
—H R LTy TOFRM TR GRAFIZT 7 A N OLFGEA OB SCEO MR (HRE.



BT BHEBAT S SRR IR D —F 5 — A % — < HlGh &SRB - 21

ERFR R, CR) 2 EBERoEH BRAF—<) L LT 7 X2 MIZHEPN TR LNE
EHERRL72DBIELZZ) LTWLHEAT THDH, INHDAF—<E vy T - 7 Y ONEA
FovLBRELY), FSRENLERTHLIERAAF - TH b, AF—<HGmIZL LMD 70
L2 by Ty KA - Ty TOMENERICE A Y5 T 0 T4 TR =T YT
EZZLNTWT, EELD—HIIhFoGA T ETE2DITTE R\, by 7 - ¥ ULk
UL, TS D ¢ ETHEELSHENMNERE Rk L Tl 72BN BB 5720 5 L,

WCARMA - Ty TIIREFENTEDL LT 7 A N OKHE BEM T 2 EHRLEAE <&DE%&E
fEEIFA Il B EEZLNTWE, TOLIIZ, by T - For KhA - Ty TOR
HOTRAZRE LA TITAT%Y) T4 Y ITHFGEHOTOLALE L TEZLN
THHIZE->TWh, EST (BFHEAHMIGE) OFRO 70 A2 T X HI1ZE 2 Th,

[Process of Reading Comprehension in English for Science and Technology (EST)]

|T0p-d0wn process I > Top-down Schemata

knowledge on words (55 (Z B9~ 2 Jak)
knowledge on topic/genre/expectancy (i /1)
background knowledge (i &) %17%)

Interaction —h|» Reconstruction of the text |—>| Comprehension
A

Bottom-up Schemata

recognizing shapes (BRI D)
knowledge of word & phrases’ meaning

(FEHIDER)
linguistic feature in EST (article, the passive, &7,
Bottom-up process |——————» %) personiﬁcation, modals, imperative, (# Afb.,
BhEhgA, A S0
participial construction, EST paragraph
developments (Z3FAfESL, /XT7 77 7)

(VL. BB E . 1995)

3. EST O3GEEIE (Salient grammatical feature in EST)

EST OFMRIEIZBWTE TR L TB2RIE R 552\ LIX EST 12 B 4 5H%E 2 %
OB HIETH 5, FH Zﬁ%é‘]& bOLLTUNIIRT L) 2FHzH L LOHML TH
KT EDFHBERRITBELCDDEER TV,

3.1 EEADIEHA% (Special uses in definite article)
DT e, HIBTho CHEFTFATHEHT 5,



22 R B REHE LML E BERER 655  (2014)

(a) The principle of relativity (FER MG E L T—HRIA<HON TR 5)
(b) The recent presidential election (FEF LA FLOIBOEHTH 5)
(c) The IBM 3000 (J¥52DWEFETH %)

(d) The Komatsu D57542 (F$5E DRl COBEIITy D0 ThH D)

S50, LT L) ZHERCHHE (WEH) 12w, £2RE61E () WICALZREE
BT B Z EAS
(Rubber plug method of tubeless tire repair)
1. Remove () puncturing object if still in the tire. ( ) Tire is not dismounted from the rim.
2. Fill ( ) tire with air to 30psi. Dip () probe into () cement, insert it into () injury and work
up and down to lubricate () injury.
(Trimble: 1985 : 121)

3.2 HEEEAV/=ZHEE (The passive without agents)

EST ICBWTHZEIHEHA S NS b DDO—2WEIEE (agent) # B V72 ZEEOHHTH %,
DFoBISCo & 512, BifE T (agent) DEWEIZ L V) 5 EOEFEZIRFHEOHL, F7AIZIAT 5N T
BB D IFEAN 2 b DIZR B,

(a) Metric units are not used in measuring atoms.

(b) Each piston is provided with a toroidal shaped combustion chamber where the fuel is well

mixed to assure good combustion.
3.3 #& A% (Personification: Anthropomorphic Structure)
EST IZBWCIFHFFE, B, R4 &2 ZBIICEBL L TR E R 2 4T TRIT

BYE. NHUSNOBEY % TR L2BAY EFHFOINEL A6 N S,

(a) This paper describes some factors influencing small turbocharger design and describes some

techniques used in their development.

(b) Use of electronics has shortened the time between development and production.

4. BHIOKXE (Major tense distinctions in EST)

EST O¥6. EFEFIIHHZ2E# L B PN ETH Lo —MIFEL TR L ) Bl
ZALE R/ 720§ 52 L THRIRT 2 X9 2EEZFO (EEED) il &0 7o MEH I %2 &
FELILEDPHRDLDLETH L, T ERWLEFH LS L TAHAL I,
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4.1 BHIR7E (The simple present tense)
FFIZ— M el OB A1, IFEDORHZ M T2 2 & % CHMBETHIR T %,

(a) ‘The sun rises in the east and sets in the west.’

(b) ‘Water boils at 100°C and freezes at 0°C."

foda s LT, s 2NENEPNLEEC [FHHE] THH) SSITFRLBRIZZ ) TH
B35l b HALBERE ] 2 (I $ 50 DUT B2 89

‘I recommend that we continue to use the lime reactant-agent in our desulfurization process’

(Huckin and Olsen, 1983: 441)
WERARKDOLBIZE R L 2VIRY | BRBEETIIIENTE 5, Ll LT L) %46l
IR IFET %o

“....the simple present tense can use occasionally in an important contrastive way to indicate a gen-

eralization that is not restricted to the past or to the future. Such generalization often represent eval-
uative judgements or interpretations on the writer’s part and thus are crucially important to good
writing....."  ‘Many technical writers often fail to make interpretive statements when such state-
ments are called for. This is because many technical people tend to think that they should report only
the facts, then consequently they tend to use long sequences of past tense. They should not report
only the facts but look for appropriate opportunities to make generalizations. For example, when the
writer explains his/her experimental results by using diagrams, graphs, tables and figures, he/she
can use the simple present tense, although the experiments were conducted at some specific time in
the past.’

(ibid, 441-442)

CDEHIT, ZLOBEMEIR, WL T T 7, WFER &2 L TEBRK R £ TG HMBE
Wx LML CHZ 2HFELE A, Ll 29 LAERFEREEZITLAE M550
— AL BT HAIIE, ZOEBRSBIOH LIS RSN LT, HAHHAEE WS 2
ET. FOEBRIMS DO~ FLOFERES V2 Fi/-8 5 2 A% D,

(a) ‘Table 1 clearly revealed this effect’
(b) “Table 1 clearly reveals this effect’

(c) ‘Strong exotherimic peaks were seen in the thermogram shown in Fig. 1’

(d) ‘Strong exothermic peaks are seen in the thermogram shown in Fig.1’
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2F0, BIEREAMHT LI LT, BIZERHEREZARLICHE ST, FHEFOHME MR
evaluative judgement (opinion) X5 Z EAHREE B b Bl 21X, EARITFFES O
POUTOL) BBILERDLZENTED, I DEREREDSEEH O Muntoni (1996) 13 MSW
compost b 725 FEE LTUTOREZZEIT T\ b,

“...the use of MSW composts in landfills brings the following advantages:

(a) ‘compost can act as buffering material enhancing waste stabilization and limiting clogging of

leachate draining system’
(b) compost can decrease the content of some heavy metals in leachate under basic conditions...’

(Muntoni et, al. 1996: 21)

WEDH HEFRIZBIT B EBRHERTH S ) L BMBERGIZEHTL52 L THESTO, 20
Y54, Muntoni (ibid) DEERKER I 2 BEDOH 5 WAL, ETIUL, 29 L
P2EBAERNIMOFE D DT o 72 L L CHFE RV ON D Z & 2EZORHRIOMH (20
. BB »o5EZ 6N 5.

4.2 Biffi@E (The simple past tense)

HAEETIE, BEOSHLEIGRI oI EICERTIHLAIC—RHER I NS, ito T,
EST I2B W T & 2 DEERAEIT S, ENHE SN AT, FEFILAFHEMEE %
Bl e LTS %0 LTOBIEZ 2 RTAEOFHMLLVEIHT 5,

‘Six types of MSW composts were under experimentation in order to verify their possible utilization as

daily, temporary and final covering’

‘N and P content showed that composts could introduce nutrients into the landfill...."

BISCO X ICHALET A T2 2 & TEBRISEEDH 5K DI TZ O RERIHE S 1
TWwh, Ll b LEBETDS 2OFFMI 2B % S5 OEBISHZ 72V, ST
E, IS OFEBRLHEFICEIFIMML2OBERFEZI TV T, TNE OFEBRRLHE TS
DO % 12 720 X 9 ZREFICIGEEEORD ) ICHMBIER 2 # T %,

4.3 RESR T 28R (The present perfect passive tense 1)

HALEIIEAGE T LATAIMEH SN 012k LT, BIES T BRI BT A
) ELETHOZEETH S (Exl)e (o TMAMESBEEICBWTIHE Y, $72H#EITHD
ST HOWE, BUEE TSBEEZHHT 5, 2512, M2OmfZer@EkilihE ) BIE T )
WREEA LTV L) BT HORE BT T 2BEL T % (Ex2).
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Ex1. ‘Tests_have been made and are in progress in order to define physical parameters of compost.’

Ex 2. ‘Most past studies on this phenomenon have been conducted on pool boiling.’

O X ICBEE T BRI E DOERR, BF%E. 178, HRFE, L0 BB S £ &
T, HEMMOEDOMRE L7256 L TC0LRHICHEHT 2 2 LMk,

4.4 HEET (The present perfect tense)

BUESE T CORO R TIE—EEFE L7222 T CIfil T 2 2 Liditiskz v LUF o B3

THWT %o

Ex. ‘Blitz et. al. have determined the oxygen dissociation pressure of U308 by dosimetery. They reported
that the limiting composition was UO2.61 at 1,160°C”’

T EPIFZ S TEY Blitz et. al. OWFFEZ LT T THEV A, RO TIIBIET TIIHEHE
FIHAMALZEHL T2, TOFIZDO L) IZRAOLT, FEEFEHELTT2HEAL T
% 72O ZRIZHE C L TIIBWBEDRFEDRIZFE LT e, BUEE TN T & 12 B %
THHT LI EPRELE L L,

BIESE T2 22 L TH ) 0 EOOEE 2 I, BUES TIRIZHAMBAER L ) LR
IS 2 2 LR TH Do UITIZZOBILE L THL ),

‘Section 2.3 outlined the experimental technique adopted in the present work. The present work has

thrown light on the mechanism of heterogeneity in the FCA’ (Yoshida, ibid: 43)

FEFIE, RO L THIZFEBROFAM & BT TR TV T, RO TIIBAETE TR
ML TZOEBROEMOEREE G SED L) HRBEME (reality) 2 &0 715 0O EE D
FoETwbZENELOLNLE, 2OXHIC, BIEETELZHHAT S 2 & T OMRSLERN
BRI LCH F2EEHT T T IS 2ORRABEICH L TL 52 T T ) HENL
W EE D LD KD,

4.5 #17% (Progressive form)
WAL, TR OFAHREE, PR, BEAZEIZBW TSI TS, L2l HETX
& BIIBIAEDE (action verb) OADETIEE %V 9 Z DR LT, BAYENE (static verb) X
AT ) 2 2V ETH b,

L2 Ly BEEZEITZIC 2 D 2 2w, UTOZHEHOFI LI B W THIETETL X
EWICZITASND, 21U consisting 7% reactor Z 156 L TWALFMNTH L5 TH D,
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(a) ‘The reactor is consisting of two regions’ (Ungrammatical)

(b) ‘This is the reactor consisting of two regions’ (Grammatical)

4.6 X¥¥# (Future tense (will)
KR, FEARMICEER, FL, Pl FE. 2RI, ErpnRicBuCid, tho
EREVWEEOEAELDH DL, TSI, UTOLHICEHTX 5,

(Volition : =)
‘These findings will suffice to permit more precise estimation of the cross sections’

(Yoshida, ibid: 45)
‘The door will not open’. ‘The engine will not start’ (Esaki & Higuchi, ibid : 16)

(Habit : H1H)
(a) “This solid will vaporize when we heat it’.
(b) ‘Good Iubrication will reduce the friction.’

(c) ‘A magnet will point north and south when it moves fiee.’ (Yoshida,
ibid: 45)

(Assumption : R7E )

‘The future will bring great advances in the mechanical devices used with computer systems.’

(Ability : BEJ))
DTFoBlIsco k512, AW LD LT will ldee) 2RI HE60H %,
(a) ‘The hall will seat five hundred.’
(b) ‘The flight to Osaka used to take two hours, but by the new route it will be forty-five minutes’
(Esaki & Higuchi, ibid)

FEEOFIO L H 12, will IZH 7% 5 BHiREE R TIER <, BEE, BB, IKE. €L THE
Jik, LI EoTENUSDORL L HREVWEFOZ LD 5,

5.N77Z70ORMA (Paragraph development)

EST OREW %37 77 7RSS — 2id, (1) Wl - wli, (2) 4%k, (3) mEaRk,
HEDINY = UHRRBE V., Eo T, 29 LMBIN T 75 TR/ Y - % SiEnly
BELITHTBICADENIRE L CTB L FMNERODZ L0405, REWLIXT T
T 7D — VICBWTHBEIHEA SN FENIEENENUTO L) KK RO NY —
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SIBWTRT I EHk S,

Comparison and contrast : 8 - %t B 3% (similar, both, comparable, although, whereas, on the
other hand, unlike, however, in comparison to, be different from, etc.)
Classification : 4374Hi% (types, characteristics, factors, classes, kinds, subset, division, categories, sig-
nificant, major, method, etc.)
Definition : %EFiE (kind, form, species, category, device, characteristics, aspect, method, clarify, ex-

plain, define, paraphrase, attribute, etc.)

COLIIZEBERONY = IZBWTORENEFEETEINIFEANZEN S L2 OB
NG = IZBWTHASNZRENLZDDOTHY), EST OELEF IO BB ) L
TR EMAT A2 L THEPNINEICHEE 25 2 LA ieL 25, ESTOHEF
3. 29 LREMZRERHAD/SY = 2HT 2D TH L0, SHICESZFVERL TBL
NEZ L FERE WO 2T 5720 0EMFEITH Ho TNHIL, T2 7 HHOEREA
(connectors to connect ideas) & LCTUTDO L ) ICEHTE 5,

6. E#E5EH (Connectors to connect ideas)
1. Additional information (and, in addition, also, etc.)
. Restatement (in other words, that is, in short, etc. )

. Listing (first, second, finally, then, next, etc.)

2
3
4. Contrasting information (however, but, although, on the other hand, in contrast, etc.)
5. Examples (for example, for instance, such as, include/including, etc.)

6. Causes (due to, because (of), etc.)

7

. Consequences (as a result, so, therefore, consequently, etc.)

WL EE L R REMNICES S5 20101F, LR XD & 7O AL O/EEIZB W
TENZNOEE BT 2R TR CELNIEEEA ERNICEATE 2L 2ATHAT
52 ENEST OFZFIIBVWTIL, —REBEOFEFLHKIKROOLNLLEIATHS I,
EST OFEXFOLE, FICEHIZROLN L7012, Lo & 9 Z2EiiEA) X EST O%EE
DT 7 AN (XLE) IZBWTH, FHEINLZHEDSEHVOPIIRTH %,

7. fERERE
EST Off#id, —MEFEL IR, A MAT v FYOEHENRMRER I TR ET
CEDVUETH L, PIZIIEFEOMH (LI RAY —) 2 TIIHICEFHEHEHOERE N 7
WA 57205 Ty IELWERICIEAE o0 v,

iy

¥

-
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EST O¥aid. & 51— Mk3EGE & ORHIOM TS X L CHE L THB L 2 EDPUETH 5,
AF—HHORNLT v T 7O AOFENERIT, EST OREHIOR AT A, — i IiE
EDELHIERLRDD), EHIZEST BT ARENZ/INF 77 TORMIZIZED L) b D
NEZLNLDN, ZTLTEDL ) RTINS — T ED L) B EENLEEIAONL D
P RELHOEDPLOHBLTB I EDVHETH S,

ZHLAEST#HMORNLT v 770 AT 2SR AT H S50 LOBE L C
BLZET, @O Ny 7F 7 Tut ZOFMT] (expectancy) bEFEL I ENEZ LN,
Z LT, EST O EMR/NT 77 ORBOBIZBIT 2 55BN 2655 b EST oz, &
L2 LB L TB ZEDEST OFMEED T, SHICZOHRBLEHEDLI LN TEDL L
EZT0h,

EST 2B W TiE, 3Cs EEbN T 5 HEM (Conciseness). EAKM: (Concreteness). FHIT
4 (Clearness) WEELEZKERELE L TEZLNTWS, LT, EST OFHFMRIZBWTIX, W
U L CIEMEICTEHRZ LA IS DR TH B, ZORKRTIE, RO My 75y Tut A
IBEEIRIF LS E20TE RS, LA, GiBOR LTy 770 ADEHENEE T H 5
MLDHFEL TBL I ENEST Gt O#E T B> TV D EARIFIEIZE R TV b, — kR L X
B, ESTHBEOWEX, RMAT7 vy 770 ADSENEZ*H O LOIRELBL S
EDREST FHfEDOA L ST, RO AT v 7D EST @ Writing NbEDB > T DEEZ T

SHOBEELTRIMERIELS L2V L1E, ESTORA LY X Y VDT 7 A NoHi %

LWL o T ARTHRRCELIERIORXE], /8T 757 DR &8 MOkk~ 7 EST
DI X IVIZBVWTRRBOLNLD0E) 20, EST &fkIZB VT, — L2 EER2 &9 2%
% DBEER, LA ERRICILTHRIEL TV 2N RDOENE, 512, ESTDF 7
A N#raE ICT OEAIZ X - T, B2 Word Smith, Eva Text Analysis %2 & %8 AT 5 2
ETESTOT 7 AMDOROE LR EMNRRHP AL T 20T R»rA9 0, 29 L1
TIANGMIDEL25Y 7 ORI ROLNT W5,
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