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Developing English Word Lists for Science and Engineering Students

Yoko SATO, Professor of English, TUAT
Robert Jay Veenstra, Full-time Instructor of English, Tokai University

B ORFR SIS, JEEEHE OREEME O S EICRBWN T, HEBUBEEIC S FHERFEEY A R &
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2T 411E, VT I7—RBETHAIIGED Y —T 47
FEEITI W TEBER Y 5 ARRRLOD ATREME A4S BT
1Tolz. [A7uy=7 MZBWTIE, LA AR B
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RBUT, FEEMMERE OIEZ & X T-BRE TN ED
KORLAVUTEIEL CD Z 2T 20 80 9
WZOWGC, [BGEOY —T 4 7 AT BT 7
— MR A L7 Z OERRIHE O HRERE, [2
FED Y —T 4 T AT LT o — MRS A
DB L FAEOISC TV & LT TRYHEY
Y—I ] 3SR THE L. it TRFEEY

Y—I ] H45TE HEEEOY —T 4 T AFUT
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HEMEE ORE & U THPEESNTGEREY A MR ED L
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AFZBNTE, BT v — M Lo TR
L3Nz [TUAT FE5ED A b DFED S B, JGEEED
FEEIIIED /3 C AWL EMHINDEEEE Y X MIEE
TVWDEBIZONT, LI ERAT-V. AWL &1,
SRR OMERE) FEEDOTDIIT T4 Vb ay 7 A
~v K (Averil Coxhead ) MERK LTz [T 77U
— R+ U A k| (Academic Word List) Cé» V), JSEEE D57
BRIV CEERGERY A & STnd. AWL (3,
NICRYE, 15, P, BIRBKEL W) KGR T 0T
2w I BRI D A — SR E OV T R SRR D
A NCTHD. AGHLTHE, F—AAXT 4 LT, HR
JETRFOFEE O TIPS SN TN H 5L
BREO—HFIZEY B, FRHE ORNEOBBICHN
SITWABSTOZEREL~L% AWL & ORI Y TE%2
T 5.

2 TUhr— b EREICAD [TUAT 3E8Y A )

SRR 17 45 12 A0SO 18 4E 1 HIC/NT T L7
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THELNIZHBEDA 7 +—~ 2 MUIAFH 130 4 TH
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#1 Informants for the Survey/ 7 47— b
FEDATA—T Uk

Agriculture Teachers 45
Technology Teachers 55
Full-time Language Teachers 6
Part-time Language Teachers 10
Other Teachers 14
TOTAL 130

T — MRV TE, ko XS RERER &
FAWNT, HENESOFROFAT- HO- DI EE - &
R DHPFEOF—T— REFELTH o7

v Va4 KEOFAEDILODOT T I
7« T— K« R RO THERR T 5 72 O
SER

O H72T-DFR (FHH) OFAEITE > CEHE/GERE
ThDEHRT-NEZDIGEDFT—T— K%, 10
BENTL . IV ESTA.

ZOEMHEBIZE VSO RS, DREEE
(Tokens)1, 279 &, 5472V EEE (Tokens) 765 3T
. ZhB0iEE, HAGEEOHIE Y A M Th o~ A
7V 7 = A M(Michael West) @ GSL (General Service List)
D 2000 58, SOIZTHT I v 7T A Nea—R A (F
REERL & LTIER SNy 7 A~y KD AWL
(Academic Word List) 570 3&, % L CLA LD - H>OFEGE
U Z MTEEEITUVRVEED 3 SDH T ) —(245y
FET 57018, R2DXH1Tk5.

2 TUATWord List TUAT i8%&'J X b

Types Tokens Percent
K1 Words (1-1000) 161 286 22.36%
Function: (34)
Content: (252)
K2 Words (1001-2000) | 70 133 10.40%
K1+K2: (32.76%)
AWL Words 190 366 28.62%
Off-List Words 344 494 38.62%
TOTAL 765 1279 100%

72 2128\ C, K1 Words (% GSL @ 9 HHEAGE 1—1000
& (Function | JF%AERE, Content | XNZRE) ZF& L, K2 Words
V3HEAEE 10012000 FEZFET. £7- AWL Words (3= 7
Ao~y RO Y A MHOFEZFE L, Off-List Words (£ = A

FDOUANMIb Y7 Ay ROY R MIHEENTH
RVGETHD. TAHTIvIT 7 A MIBIT51/3—
(L, K1 Words (Z2OWTIEI 77% ThH Y, K2 Words 1%
#95%, AWL 1349 10% Td 5 &\ it 5 (Nation 2001:06;
Coxhead 2000:223).

NN—FDOFEINHHRT, FFEFEITBTHAGEE
2000 FEOBEHIFT Lo THRO TEHETH L Z LTS
IETHARV. £ZT, [TUAT #EEEY A ) H10> AWL
IZEEAVTODFEIC OV TR DR, B _Sia0%F
B SEAIC WS i s L CERED® S [m s
~ VBYRGEGSEEIL] (Longman Dictionary of Contemporary
English)Zf5l & LT, BB_SaB 7 EHEIC & > TORGEH
FEEEICOWTE X THIZN.

3 Mmoo~ BRG] OEsE

[= 7~ BRG] (LDOCE) 13, KHIFEE
T— X715 15 77 5,000 ORFIZIGER, 20— a
GHEFE) 22 J5f, R LEEH] 10 15 6,000 FEOEHLCTH D
23, FEOEFRITIEATE 2000 FEZ LV 52 THhDHDOTH 5.
ZZT vy 7= BRG] THu b T D EE
AGE 2000 5EE GSL2000 38, AWLS70 FEOXHSEHRZ
NCAHADHEFRIDL D07,

#¢3  Longman Defining Vocabulary/ LDOCE DTEZiE

Types Tokens Percent
K1 Words (1-1000) 1150 1150 52.22%
Function: (130)
Content: (1020)
K2 Words (1001-2000) | 833 833 37.83%
KI1+K2: (90.05%)
AWL Words 44 44 2.00%
Off-List Words 175 175 7.92%
TOTAL 2202 2202 100%

£3ITKY, w7~ BIRESFAL] OERRE
25, GSLIZHENTWDREIE 1,983 FETH Y, HEE,
TEFGEDFUT 90%LL LA EHTND Z &Dvbnd. T
SOFAGEITINZ T, AWL OFREN 44 FELECTH-71-Z
EDVRENTEY, ZNHOREE, AWL IZEF TV
LEEOHF THRERE 52 DDV ETH 122
ENOMND. BEEERFE EEE LCFET HEN, Rk
PO ER A R X RN AR I cx 52 L1,
FEFE, FHPIORENDISED =27 v A L0 +2I25
BT DIOIINEDZ ETHDHIND, EFGEIHAND
5 AWL OFElY, B oS raHIcE > TRV EER



SEL LT LN TE LS. LDOCE DOEFIEICEEN
TWADIFRAITRT HFETHA.

724 AWL Words in Longman Defining Vocabulary/
LDOCE DEZEFEITEFENSD AWL T—F

AWL [Families 40: Types 44: Tokens 44|

adult area chemical compound computer consist contract
cycle establish establishment image income instruct
instruction job labor legal medical method military network
obtain odd parallel partner period physical principle process
range remove sex sexual similar similarity structure style sum
team tense uniform vary vehicle widespread

AWL IZINZ C, 385%4 52 DT DIEETHh -7~ GSL,
AWL [ZI3EEN TV 175 383K 5 D& B Tho
7-.

%5 Off-List Words in Longman Defining Vocabulary/
LDOCE DEZEFEITEENS GSL, AWL LIS

OFF-LIST [Families ?: Types 175: Tokens 175]
acid ad adjective admittance adverb aircraft airforce airport
al alcohol alphabet ankle ant apparatus armor atom bacteria
banana bee beer bomb boot bowels breast breed bullet bye
candle cardboard cell cement centimeter chairperson chase
cheek chemistry chin chocolate cigarette cinema civilization
clockwork competitor concert consonant cord cp cricket
deceit decimal decorate decoration defense discourage
discouragement doorway drug elbow eyelid fairy fame
farmyard favorable fireplace footpath footstep forehead fort
fox fulfill garment gasoline glue goods grief grieve guidance
hasty heel height hen horn humor humorous indoor infect
infection infectious interruption inwards ion jelly jewelry
keen kilo kilometer lamb lightning lion liter magazine magic
magician meter metric microscope mirror mist muscle nasty
naval navy nerve nervous nobleman non nylon oneself
onion opponent opposition outdoor oxygen packet palace
parliament participle pastry pence pepper petrol phrase piano
pilot plastic pole port potato prickly prince pronunciation
sensation shopkeeper sideways silly singular skillful slippery
sorrow spacecraft spear stair sticky stitch subtract television
tennis terror theater thirsty tiger timetable traffic transparent
tropical trousers un undo urgent vegetable ward wards
wedding woolen wrongdoing

F5DOEREH TR Z L1, BRI 5]
(UL, BERAERORE T CAO S % B4RH72
HYCFR AT IR 2 R TFENEEL AoND 2
L Th%. GSL, AWL (F, =HEEICHELT 5 2 & 2 HE
\HERR SNTZRERE Y A N THDHD, ZibD U A M
EENLTVRWVEETH-TH, fHlx DHECHEIZIN
THAWRRRER S D EEZOND. (5T, THT
v 7 TG A SR BN D ORHE L T-REgE ) A b

VR B 720121, A% AWL OFE & Off-List OFED M
FHIEH LT MERHHTHAD. ZOHTY, %t
R LT B FRE L 5 TR0 B\ GER A fhH T
DT EN, KRFTHT D HGEHE DR L 72 DRl A
MERRIZHT= 0, K& 73825 & Bbhs.

4 [TUAT 82V A b D47
4.1 BFRHE L THETHEOEXF—TY—F
ETZ T, HAGE 2000 10Nz, FRIRACE - T
L O AMEOE\ GEE T 572 OFHEFFE L LT
K2\ TRULTZ [TUAT GBSV A N &4 — A5 L Th
720 HRE T RFOBEERRLE U277 — Nk
IZEoTESNIZ 1, 219580 5 b, EFEHHE L 1T
HEHEIZIE L T bh-aET TR 0iER (LT
B3 FECH T, F 6 13T D 53 Fh% B OHMEN T
THEAENEE, T OHBENETTHEIER L2 b 0
Thb. KEOKRBOETIL, FHE I N—TOREIC
BT B ZOEOEEERTH 5.

7<6 Common High Frequency Words as chosen by Agriculture
Teachers & Technology Teachers’ TUAT &z ') X bD
@y —7—F

Shared Shared

116 tokens 98 tokens

53 types 53 types

(Ranked Words submitted | (Ranked Words submitted by
by Agriculture Teachers) Technology Teachers)
001. environment 12 001. energy 6

002. science 8 002. chemistry 5
003. chemistry 6 003. engineering 5
004. engineering 6 004. environment 5
005. environmental 5 005. material 5

006. biology 4 006. analysis 4

007. pollution 4 007.  deposition 3
008. resource 4 008. field3

009. sustainable 4 009. phase3

010. system4 010. physics 3

011. analysis 3 011. preparation 3
012. development 3 012. stress3

013. of3 013. biology 2

014. technology 3 014. Dbiotechnology 2
015. information 2 015. communication 2
016. life2 016. information 2
017. property 2 017. law2

018. renewable 2 018. power 2

019. stress?2 019. science 2

020. sustainability 2 020. sustainability 2
021. treatment 2 021. technology 2
022. waste 2 022. assessment 1
023. assessment | 023. assignl

024. assign 1 024.  behaviour 1
025. behaviour 1 025. celll




026. biotechnology 1 026.  control 1

027. cell 1 027.  culture 1

028. communication 1 028.  development 1
029. control 1 029.  environmental 1
030. culture 1 030. function 1
031. deposition 1 031. indicate 1
032. energy | 032. investigation 1
033. field 1 033. lifel

034. function 1 034. natural 1

035. indicate 1 035. ofl

036. investigation 1 036. organic 1

037. law 1 037. organism 1
038. material 1 038. physical 1
039. natural 1 039.  pollution 1
040. organic 1 040. procedure 1
041. organism 1 041. product 1
042. phase 1 042. property 1
043. physical 1 043. recycling 1
044. physics 1 044. renewable 1
045. power 1 045.  residue 1

046. preparation 1 046. resource 1
047. procedure 1 047. scanning 1
048. product 1 048. solar 1

049. recycling 1 049. state 1

050. residue 1 050. sustainable 1
051. scanning 1 051. system 1

052. solar 1 052. treatment 1
053. state 1 053.  waste |

Agriculture Teachers) by Technology Teachers)
001. environment 12 001. energy 6

002. environmental 5 002. environment 5
003. resource 4 003. analysis 4

004. sustainable 4 004. phase 3

005. analysis 3 005. stress 3

006. technology 3 006. communication 2
007. stress 3 007. sustainability 2
008. sustainability 2 008. technology 2
009. assessment 1 009. assessment 1
010. assign 1 010. assign 1

011. communication 1 011. culture 1

012. culture 1 012. environmental 1
013. energy 1 013. function 1

014. function 1 014. indicate 1

015. indicate 1 015. investigation 1
016. investigation 1 016. physical 1

017. phase 1 017. procedure 1

018. physical 1 018. resource 1

019. procedure 1 019. sustainable 1

6 A5 &, “environment”, “chemistry”, “engineering”
72 EOFENTFHROBBRIIEB L TH—TU—FLBEZD
AVCWDBEEEN SIS, FRTEFHEIOBEIZ DOV T34
DIFDITAE THET D58 b &b o7, A TR
HEOLEITIX science” 58T T-HE L EW— 5T, L
FEOBE OEFEIZIE, “energy” “material 72 E DFEOSHE
ELEVOBENS TS, 20K S 2 XimieEilo
FOHZRFZE B A SR L TS & B X B,

4.2 BFEHE L THRBEOLE AWL U— R

WIZ, BEFHHE & BEIcm L o
AWL U— RZRTITRTHR, %47 H8E [HER0EE
BIZLTI9FETH 7o, T TITTD 19 FEE A O#
BT HEIRE, T OB TAEIRIC X
STRLTHD. FREOKRBOETIL, F#HEIN—T
DEPEIZIT HEOFEOAERETH 5.

7<7 Common High Frequency Academic Words as chosen by
Agriculture Teachers & Technology Teachers/ EFEEE
& THABBDILE AWL T— R

Shared Shared

46 tokens 38 tokens

19 types 19 types

(Ranked Words submitted by | (Ranked Words submitted

FTIZROND X 91T, AWL FEHEIZR->TH TS,

“environment” & \ ) 9 FEN B OFEF—TU — R &
LTIV L 2 (LB THIBLL T 2. JRFHERBE
DAL, S BT %nvironment” & BEHEDE GERETH D
“resource” “sustainable” b < HIIZE TV, —H1+F
HHBEOLAIZI, “energy” DAHE ) environment” <2<
FESTWDIED, “analysis” DB & AT HE OES
FORRmNE W EANR R DD, K% OFEOHBIA
FEIZBA U CII AR & T3 R OMICZERITH 5
HOD, R TITHBOENEBZ T, WFHTOHIIRE
DOEHENEHEMEHOBEICHTZ> TEELEZEZ TWD
AWL GEED VU A MR 2 b D & Rt L 5.

4.3 TUAT 3E8Y X hOIE AWL U— K

BT, RTIHETTZ AWL U— a8, ARlo7T
Vr— MBI L > TEES N9 TD AWL U— R
IZOWTRTHS. BRCE2ITRLIZE 91T, YEZoT
O — NI Lo TUE S V- AWL G558 L, DE~GE
BUIZ LT 366 58, [F2VEEEIICLT190FECTH T
Tty 7 A~y RO AWL 1% 570 3EOFEEE Y A R ThHHD
T, £DO 350 LITHYT L5807 77— M&EIZB N
THELEZZ LTS,

£8IL, TTOHE (BFEHHE, LFEHEE, 4
EREHE, EOMOHHOEE) OREEFD AWL V—
REHEF L2 BT, 3 RILILEAR L OEFEE LT
DTHD.




78 High Frequency TUAT AWL Words/ TUAT 5&5 1) R b+
DEHEE AWL 7— K

BT RV TH NS, Kebidend %
TEHRENTWDERETHDL L) Z e, TDOHN
REITHNT, FSLORERE LUV THREHSE OB

Rank | Freq | Coverage | Coverage | Word . N
Individual | Cumulative NI L THADH I L !i,%'%%i;)é ZLEEZD.
1 19 |5.19% 5.19% environment AT, Transport Phenomena ([BEhEIS5H)) DOfA)
§ ig gggj l?ggj fescton D2 # (Chapters0-1) 7>5, E& L TASTHGOUFEC
3% T75% analysis . oy B -
3 9 2.46% 1421% energy Ay ::[»——/\7(7%1"’5&[_/7‘_& ;6, AWL &;Eii’bénﬁ
5 9 | 246% 16.67% resource LCIE, THE~GEE 12T 1480 78, [H720EE 1L
g 2 %3& g%g sustainable T 338 FL{H. AWLICHD 510 FEDH B, #159%%
.04% .50% communication sy = e - = L
9 6 | 1.64% | 23.78% | research AWL [T BT DB RTINS R 5 2 &1,
lo 16 [t [2540% [ suaiabiy BT RO SR A ARl T > T
.04% .06% technology . - N - N
12 | 5 [137% | 2843% | chemical WO CRRACHEZ LD, R10IC10EE AR
13 5 | 137% 29.80% stress L7cmBERE 2T (ZORTIFEEIIIRIOEE LT
14 4 1.09% 30.89% assessment Bz TUNB).
15 4 | 1.09% 31.98% mechanism
16 4 | 1.09% 33.07% phase )
17 4 109% 3 4 1 6% th eory i“% 10 ngh Frequency AWL Words . _
18 3 0.82% 34.98% Complex ﬁ‘(jm Tr c_z‘lzsport Phenomena/ . F*g@]ﬁ%ﬁmﬂ 12
19 | 3 |082% |3580% | computer BT HESE AWL T—F
20 3 10.82% 36.62% cycle
21 3 1082% 37.44% data Rank | Freq | Coverage | Coverage | Word
22 3 0.82% 38.26% dynamics Individual | Cumulative
23 3 10.82% 39.08% equation 1 127 | 8.58% 8.58% transport
24 3 10.82% 39.90% ethics 2 52 | 3.51% 12.09% theory
25 3 0.82% 40.72% function 3 4 | 297% 15.06% area
26 3 10.82% 41.54% global 3 37 | 2.50% 17.56% energy
27 3 10.82% 42.36% interaction 5 36 | 243% 19.99% chapter
28 3 1082% 43.18% logic 6 35 | 2.36% 22.35% components
29 3 0.82% 44.00% significant 7 29 | 1.96% 24.31% equations
30 3 1082% 44.82% specific 8 26 | 1.79% 26.07% region
31 3 10.82% 45.64% strategy 9 22 | 149% 27.56% physical
10 20 | 1.35% 28.91% volume
#87ph, SHILLHAERR LT, 190750 H313E | U 19 | 128% | 30.19% siess
- P . 12 18 | 1.22% 31.41% phenomena
S MU e :;’ S [¢)
f&m,%@mpm%%m@oﬁ@%wﬁgb%ﬁff 3 7 T115% 1 3256% component
WD ZENRTEND. 8IS HIVZRET, HlE 14 17 | L15% | 33.71% constant
THRFD X 5 7P T RNFOFAIZE 5T, AWL 125 15 17 | 1.15% 34.86% transfer
= Sy % 16 16 | 1.08% 35.94% equation
=T, 7" Sy = 77' x| O f
iﬂéuno? iﬁﬁf%fffﬂ I «:EDEI%) A RO & 703 17 15 1.01% 36.95% odition
HLOLEEZDHILNTEHTHAD. 18 14 | 0.95% 37.90% co
19 14 | 0.95% 38.85% data
- Y . 20 13 | 0.88% 39.73% d ics
5 DISHFRIBOFERE L~V L
SR A NN . 21 | 13 [088% | 4061% | normal
5.1 [BEiEREZER] 12175 AWL U— R 27 13 | 0.88% 41.49% spheres
Fcthl s, HOREE TR OHMRH O TR 23 13 [ 088% | 42.37% stresses
SPTHSCHEREO PRI L, oo (2112 ad0s A3 | apbendi
e A 5 0 . 0 arcas
BECSML T AWL EOBIRESLCHIN Gl o6 | 11 | 074% | 44.66% | empirical
SCCHY B 2 HR B O SR, R.CBird, WE. 27 10 | 0.68% 45.34% chapters
Stewart & E.N. Lightfoot, Transport Phenomena, 2™ed. (New 28 10 | 0.68% 46.02% p.0§1tlve
29 10 | 0.68% 46.70% rigid

York: John Wiley & Sons Inc. 2002) Cé» 5. [FIE IO
IR RSN TOD IR ERIETH D LT, H




5.2 [BEEISER] 2B 5 AWL U— RiZEEd 2368
BT

K10 IZHABNDEHERED 2 B, 12T T
%*“transport”, 12 \z.>*phenomena”’ K13, [HEEIEISS
DHA SHDFETEH DD TRED RIS CTHET S
DITERTHA . 22T, 3 MLfEST BTy
Déenergy” |35 B U CHEEREOHT 2175 2 & &9 5.

ZDenergy” LV I FRIE, %6 D ITUAT 7E4EY A R
H@EF—U— R —EIZBNTH, F7-RT7 0 [
HE L THTHEOHE AWL U — K] —EIZBW T,
TEHRBENFT T HEN b m - TRETh D, Fiz
[, HEOSGHTH LN DFETHEHYD, HA

FEIZRWTL RA YVERERH T Z LS 2 LT,

B OSTEORRSFEICRE O, BEICHER NS
LT, HMEERIC IO CIRENZRERA W T DR
%75 CEBEAEFORIFANA GEI Y, Mo TnH LS T
WTL LAFRDREED LIZ< DWW s 5. S
OIZH T F5EE L TREESE L TORAGTEDZLDNI A
TLED &, PLREERN TS Z &bz k<
HONDBGTHD. 1E-T, 7o& ziTenergy” &5
REDS, BETROBSCHFREOTLRIZBAN L, Enk)
P2RE L AR DB OO E N D SRR AL
5 &Y, FEREETE OB O TG T &
B,
F 1113, MBEESER] OEWID 42 (Chapters 0-3)

(Za—/RRAEPER LT, ZD7MRHTlenergy” &\ 9 FED

Filh & e AR A DB\ B T AR TH 5.

PR UTza— 3203, 103 HOWEDH B, L LTR
LOFERIZ K > THRLNIEH DT, HE~GEH 2L T
54236 i, [H7pDFEE) 2L T4461 5ECTH T J5E
FEAEEICITIL, 4000-5000 BB L~V ODRERC AR T
WSR2 2 ARG E ShnsAs, HEPIRHE OfE
RIS E CH S [BEEISGR] ©Ee, AR
i, 1 HEZOKIEDFERE L~V A W TERR LT D
EHERI SIS,

# 11 Collocates of ‘Energy’ from Transport Phenomena/
[FEERREZER] (28T B “energy” DILHLHE

Freq | Freq(L) | Freq(R) | Collocates
1|74 0 0 energy
2|15 2 13 and
3110 10 0 potential
4110 2 8 of
5110 10 0 momentum
6| 9 9 0 internal
71 8 0 8 transport

8| 8 8 0 mechanical
9] 8 8 0 kinetic
10] 8 0 0 Energy
11| 6 5 1 the
2] 6 0 6 per
13| 4 2 2 The
14| 4 4 0 Momentum
15| 4 0 4 Mass
16| 3 0 3 into
17| 3 0 3 barrier
18| 2 2 0 variables
19| 2 2 0 Turbulent
20| 2 0 2 through
21| 2 2 0 Shell
21 2 2 0 radiative
23| 2 2 0 part
24| 2 0 2 p
251 2 1 1 Mechanical
26| 2 0 2 is
271 2 0 2 function
28| 2 0 2 Commission
2| 2 0 2 balances
30| 2 0 2 balance
31| 2 2 0 Atomic

11 X0FAEIN DS Z L1, 940 a— XA
C/NSFD energy” 3 74 [8], KT Energy”7)3 8 [H10D
AR EAERL L= Z & THAD. “energy” DIEMHIAE
HEET 2B Freq (L)23 1V aE & LT, “potential (10 [E]),
“momentum”(10 [A]), “internal”(9 [F]), “mechanical”(8 [A]),
“kinetic’(8 [F) 72 ENdDHDH. ©OF V), [BEIESGM] OFC
IZBWTIE, “energy” & 9 iE2Y, “potential energy” ,
“momentum energy”’, “mechanical energy”, “kinetic energy” &
W TERGHAG D% &5 2 GEOEEEE LTEH
SNTWD ZENDONLDTHS.

—J5 Cenergy” DAMHI LR HHE Freq (R)DEV
FEICIE, “transport”® [A]) 23 DH T LD, “energy
transport” & VD [AGHAARR) OFF, DFE Y 2 DO4G %
FEOHITSEEDMEH L QWD Z EVREN TS, &
T HRERE & DA AR L LT, “and” (13 [8]),  “of”

@A) 238D Z LMD, “energy and” &\ 9D FIPFODII
R0, “energy of’ &\ D AFEHINZ S TND Z &5
HNTIRD.

DL D REGHTE 1 ZiinA T2, [
GGG 2BV TS, “energy” £V ) F—T— K3 L
D & 5 7258 & OMAGIHOE AT DD R DD
DD, FEEOEFHI DOV TOHRRINEE D &) Z &
1%, EOREONERRRERIEZONTO X 0 %R kA
5T 5 Z LICBR DD THS.

t 9 —DODfE LT, £ 10 123V T I MLINLEST 5



U= physical lZ oW T, BEEZ A THE H. Z0E
I, 24 TR LT, HARGE2000 FEOHIH A 2 CTLDOCE
DEHFEEFND AWL T — R0 5 HO 15ETHY
# 6 O [TUAT Y A FOIGEF—T— R IZ&Eh
TWEETHH o7, ZOEIE- HEOBEmIZHBNT
1%, BIOERE (bodily” L [AIFE) TiEHOILD Z & bEV
D7, BRI\ - CHFEFEOBE I3RS HE Y
A LIZK WVEEO—DTh 5.

312 Collocates of ‘Physical’ from Transport Phenomena/
[FEBIERZRER] 28+ % physical” D HERE

Freq | Freq(L) | Freq(R) | Collocates
1]26 0 0 physical
2|11 11 0 the
3111 0 0 Physical
41 9 0 9 Chemistry
515 0 5 meaning
6] 5 5 0 Alberty
71 3 3 0 Ross
81 3 3 0 in
91 2 2 0 simple

10| 2 0 2 significance
1] 2 0 2 quantities

2] 2 2 0 or

13] 2 2 0 on

4] 2 2 0 key

15| 2 0 2 interpretations
16| 2 0 2 chemistry

17| 2 0 2 chemist

12 12E- T, Yika— AT, “physical” &\
I EEIX, /NSO “physical” (26 [B]), F 72 KLFD
“Physical” (11 [E) & LT, 5F37 B/ LZZ &30
%. A the” (15 ENERRICHH L TWD Z &b,
“physical” & N 9 GBI & 2> D4 G D—EH ARk LT
WDHERUVDENT EVET R TS, E7-“physical”
DABICHE T 258 L LTI, “Chemistry”(9 [F]),
“chemistry” (2 [Al), “chemist’(2 [A))23> V), [FEEIS5]
DFELNZFBUNTIE, “physical chemistry” &> %\ 3 ‘physical
chemist” &1 5 HEEDZ < BUL TV Z EAVREN T
5. ZOMBEDED, FIEONEBKRE BIROEEND
NHDHTHASD.

& B Z¢physical meaning”(5 [1]), “physical significance”(2
[F]), “physical interpretations”(2 [F]), % #U IZ “physical
quantities”(2 [F])7¢ EOBEENBILTND Z E D, [AE
DIARD7EHNT, “physical” &\ ) TERFE & FEOMDIT T
NS WAFDER B HETE 20 THD. 20
£ 5 7B B D K0 RO, SRR AT
LT T2DIZIFZHD D TH%.

6 L

PLE, AGUThBWTE, B, 7o — MRS
FEOWTHERL L7z [TUAT #E5EY A &) O AWL U
— NIZDWT, oD DA G SRR Y A N 2Bk
L7e. U, HRE oA TEERICHN B
TN DAEAER 2SR E DT 7 A M5 AWL
T — RIZOWT, mHEEEO U A AR D & & b
RS2 2 BRI DWW CTHSEEE T 21T o 7c. 2ok o7
THE L T AR S, HTREICE > TRICEREME
DE AWL U— RE[EE LTV Z 21, BITRTE
DI D DFFEHAGERE ) A N O Tz > TER
ANLIDHFEL 2D THAD

{

Eilia

AT BT8G5 ) —7 ¢ 7 2% U
L7 r— NE) \ZZHIKTEE ST _RToh 4 &
Transport Phenomena % ZHPIT < 12 & - T RARIEFEA=Z 2
WHEERTDH. FiEE) A MERO B DD
Transport Phenomena DAXK ¥ %] L TLES 572
John Wiley & Sons Inc.?D Z i B\ %39 5.

BER

VR, 2V AT 7— U 4——, Uy Z-u<r
3, BA—= RV AT = A NT&FH) IS

(2007) T9GEDY =T 4 7« ZAFUIBT DT

2 — M A D HE & FAEDTICY T LR
fili) TRFHEYv—V] 835, pp.13-26.

R, 3= Y= AT — AT (2008) [5%
FED Y —T 4 T AR UCET DT v — Nl
(ZH DB TR FAEDTZDOFAGER ) A M IRF#
By —IV] 45, ppl4-20.

R, SHIGE, HE—3E (W) 2006) [TRFIGEE
BEYAHAGEY A b 1THS < HHEE Checkmate],
Rl 5.

Coxhead, Averil (2000) “A New Academic Word List”, TESOL
Quarterly 34 (2), pp. 213-238.

Nation, LS.P. (2001) Learning Vocabulary in Another
Language, Cambridge University Press.

728, FEOBEOMNISHT=>TUE, 7y 7 KFE
> B U A=%D Tom Cobb 2VEEET 5D = 7hD 7 1
77 In The Compleat Lexical Tutor Z1EH L, S Bz
I—H RV T R 27 & UCTREEEKSED Laurence
Anthony 2MERK L7= Ant Cone % SHTU=720 Ve
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Blended Learning for Information Literacy Education

Yukari KATO (Center for Higher Educational Development), Hironori EGI (Information Media Center)

R BORELE TEREBEWR 2B 0T, FERRORR 5 FAEZ BRI 2 L
ZAME LT, ZA—TEE L EEERY 25 4 (LMS) @ Moodle ZflAabhE-7 L
YT 4y REBREEALL., YRETIE, BHRY T I —ICET2HERTEHM O
VER & Bf&il & U, BOAERR D 7= OEEHUE & Web 227 U ERRICBAL T/ v—7

IEEF KOV LMS ZFH L7z,

ZD X H72 LMS ZH D ANT-BEOERERN S, LMS Ok

eI 2RI OFERL IT R — h A F v T ~OISEHEINZ: EA R 641, ICT ~OFEMRHY) 7258
EORKMMEEShToEBEZ OGNS, £z, FLWFEFIELZFERICRA DML, &

FEID L 1EAICBOWTHEFICA LN

[F—U—K:LMS, //V—FF ¢ 25~ =, moodle,
SNERERE, T T 4T s == ]

1 1IUwic

HEnamERmic - T, FEETSRkO LD
I, TEERE ARCEER - TERH L TS HRES )
EEDNTWS (FEAIED 2008). Eb#EEIZ BT
DIERY 77 —HE T, ERTOHEFR [T O
ELEE 2 T-BENEORIE LA Thh TR, ffix
PAEIE ATV A BT SE DT O OREEEN T
FKINTHD (B 2005 72 E). KR, dTHCIE, HIAE
XSl UToMERZEL L C MEEREE ) 2175 K
FHRHEZ o0 5.

e (2004) 1T, &FHELLTO EHRAFL] OF
BERELT, BFEEICE Y=L Q5.
ARG (2008) 13, THEMEECRy NU—7 X2 VT
1, [EHRIE & ORFIEROWNE & - FRAE 2
MIZRBITY 7 7 S —FEEMMABEDET, WMERB L
L CHANEICBREL TV A, &b, EDar B a—
gL, TA OUFPHE) EESLMSEHEZR EIC L5
PiR— MEHI 2 HEZ T DA BRSO TH 5.

EHIY, TR 77— ORI, [THCAHIS
) 1EE LT, HREHRD 2 HREFERO TR

[ZOWT—HOEE T TS, £, PAICCAIZ
MEER S, B CaHm & i ORHiliZ# v K LA T
HZ IR, BOFMEEE ) Z R LSS D EREEA RS
LTW5% (EHt 2002). 512, MHARHEZ S L1277
BT —va VERONBIEEEAT O 1EE) (1 2003)
R, TV r—a Y7 NOFRIERICHEA R AE

DIV E) (=i 2007) 72 Y, SRR~k
DRI HILTND.

—J, 1RV 77 —OHEEITBWUL, a2 E 5%
R BINEWND REEREE) 2 TRTDHETTRLS, eT7—
=V T DEAHFE e T2 T DT LT 4 v R

B &V T8 LWEE FIESERCEA ST,
TR 77— HE e T—=0 T HEAL, gkl DT
LT 4w RIZE D EEIA VPR E LT 88~
KINERAETND (B 2005). F72, MALFTNOT
HEZTHLFRD e T—=0 T OREEIEN LT, {#5]
FEEREZ DR AT T O A FE A To T D, o
NHOFHEHENT, FEPIATEEEEV 2L Rey 7T
U hLST Ve T2 SO S A Y b & LTHEAR
.

LL, e 7 —=0 7B ANFEITIT & - TEIAERR DT
HOEHNEL, FEIT L > TR FIH 223 @)
STV E RSN TS (BH - A% 2004).



I, < OREHERETHERY 77 > —HEMTH
WTWDR, B ZHHEN E& B LIz A VB 1Tk
oL, FEFC RS E #b72bL, ary
a—ZPNEHEINSE LA E 6725, Fio, ANFRAZ
BT DIFRAFNOERMNEDENIRN Y D>0H Y, Lhk
TR IRO N TND. FREOFT=
BERAZFI XL, MESEDZ LICESEBN T —~
FRTECTEEND TRDRD BTN,

FEARD (2008) 1X, FHAEMBRCREM AL COMRY
T T —HB BT, FEEBIZRWTEREDN IT)
B EIRHATENE NI A A=V D EE R
L7z, 7=&xiE, SF8E A5G0 - 4 O—EHIHE
LTz NEE DaE T — 2 L L TR E T T 7 2ERk L,
RHEIZA LD BERAAT H e EOBRETH D, IHIT,
HERONTFIAE < FREETIS, BEEOmRRE IT Sl
ARG DORRND, FIENOFEED BRI E
W T e K D IS/ o, FREOSHR - FHROT o r—
MERAZ R LT- L 25, 3 ar A4S0 BisH s
TEANICAHIENTE D, Ry aLcrur— el
DRT—HINOT T IIMERTE D), RFSNTXRe
FRafo THREDLR— MNABkT 52 LN TE D) 72
EO7 U r— NEH THEZEDNRD b, IT Rk
HEENEESTEWE LTS, 20X ), Fisk
BB TEBITHEO D  ARESCHEEZ T AN, IT A
VAR U GREIFERZT O TEENE, FEED IT 12
95 TB{E)] &2, TTHIFICK L Chilin X 7eRefETE
AL EZ B (EF 2005). L, FEARS
OWETIE, IT #ENSE T EE N DIE, SEEC
KL TN EE U E W) BRANFELNTWD, %
BH 2L OBENEIZ BT EDOEAS, AFILOE
VR L O RAHA: PN E L EFRRTL TS,

ZD L) BREREP AT LDIEL DX ~DRRE LT,
St DAXNDLNYUTEDET, ERERNZY T
RREERIET D Z & bFRREDOE > TH L. LinL,
[R—=FT A L OZE | \IANHRE A LS, i
HO72E Y FHA L 132 D Iz V.

Z OIS EA D EE LT, #HEHHE I TN QD
T IN—TF 4 ZH w3 a AN L DRIERREE N D 5.
AN (2002) 23ERTT 5 X 912, SFBUHIIT H0F
ETIXZ N—TVEEIED ANDITEY, ShEE Ol
RELEWNESND. TOHAE LT, Z7—T 5%
LT —7 v a v TRRHE T, RGO H 2 0Of2
ORE BT 2RREN R DIAT D (B ), [
[T CHME DR ORISR, HREA AN LUEITH
GHFEE) |, TR T 72 a v 7T 2B FATICH

10

27 GEEE) |, TEWIEEZEDH, TOFEH
WAEAETS (OJT 1) | Lo rtEnd s, v—2
va v 7RHENL, BREOE D OE Y OBHE 5%
e e bic, Znadf - BT 52 & TFU% O X
e SN R = gV

ZDOX IR N—TIEENT, TGO HERY T Z
) EO UEHEE R (B THAENHERET 5
LEZ LN, AT, ZA—AEENCIBOTAF AN
RV L@ L BB RAREAT ) 2 LTk,
IR DA T DT D Z LT 5.
ARFFETIE, THERICBIT 25RO Ble 5N E
AN ERY 77— BRSFEETLVELT 7
JL—7EEN & R 25 A (LMS) Moodle % FHu
TN ORI, - B LD T LT 0y MR AR
F 5. KREUEEE EdEER <% 15
VT 7 B3 D BB M E - H OVER A ki
L L, BEHERDOTZOOERHUEE Web =27 I fE
FIZBAL T/ N—T7TEEB XN LMS 2R L7, 0
FEEL, LMS OIEFIC X > T —7NO&E R K
BRSBTS, BEENTO 7 NV —TVEENNE
PbEiz. 20X 957 LMS ZH0 A 74335 A5k
752 & T, LMS 7 EOfki 7RI OAERIT HR
— hAZ T ~OIREEEIN e ER LB, TCT ~OFEk:
7R REE R M E S T- LB 2 B,

2 BERRFECTOERY 77— AMRE

AR, B E TS0 2 MBI 5 EARFT
bbb, xRE L MEREER < B - Ll
S AREL I DT D DEPMERLA TH 5.

Z Ok, EARAMIEIC 4 HEO%ETEER (2008
8 H 1821 H) & LCHHlESH, 750 1 4400 34
AE T A5 A LT

PINELL, AV T — g IR iR R
72 EFEARRER Y T T I OWTOEE 22T 5.
UL, ENLAREIMELTS U CHAEERIE & LTE
BT E VITONDHENEZ. Lo T, FHhR0
HYZ X > THERICET 28T S E SETHY,
Bk TSGR Sad b CIE . TEFEORY
HEFROWENNT X2 KRB ST KT & 2 PSS
Hb, BTSRRI EA OIS RELGE~DS ) &
TRBLENZHE L TROLATND.

2.1 HRYT T —FEDRE
ZD X O RBURAESE 2, ITTICEET A8 R S £
NFR AR LT, THSR KA E MG 2 D &1



WY TTo—] EimSE, TIUEESWHTHEEMTO
THRY 7 7 o —OEAFBM A RGN & D1 EE
TNVER L CERA ThE T

TR 77 o —0FEIT IT FIHOBEAEE L LT
BT HNDZ ENE. LnL, HPEECIEE TR
B 5 TRIAA A—) ZHfECERR S5 2 LIk
ko IT FIFOA A=V % b, RS TERE
R X TEROIZSNT 22 LN E L2

TR 77 BB, BHED IT AXL L%
KOFIHA A= L DOF v v T HPHRIE, BRA - 5
R BRTET UL, FERDICK Y B#AEE T
DFEEET VL UTHRESIN TN,

ZOETNEBEL, GRS LT BRIy
FIMBRDRENEFR) T T —) 2z DeT—=7
a7 Y OVERERRE LTz, ZOMEE T 5720
(ZiE, BYED I TAFNVARBRICKNE L S5 L-ILE
TR DT DO BRI FHNG & ik, e
HO CEZDMENDD. DX D R85 EnEho
LU UTe TASEE ] 3B H1EEET VO
%L ZONBEORGENAIGED B TH 5.

B, TN L De T—=vTarTy
OffEE 7T v 2y ML L, SR TRET DI
Lole. ZOXIRBMVAHAMTLY, FAEITERRERF
T8, R DI T A E D Z LA S NS
(fAA 2001).

2.2 IN—SIEEIOEA

RSP AF N DL HOZ ORISR & LT, BENHE
TITHONTNWAEIN—T « F 4 A H v a AL HME
RN DD, ZDOX DI N—T IR, HikmT
O MERV T 77— W5 HEdEER) 12BN ThH
BIMHERET D L& 2T AT, ZA—THEEhzB0
TAFIUHMR VFEEE D G VB & ERAHAITH 2
LIZE Y, BRI A RLERAE TS5 Z EHIRET
5.

BB OBHET T Tl KIFFEDUEEL B LT
AT TS, ERROREECTOHN & FE5 O/
HEWRDB® 0 ST ORGSR D EIR L 72 5.
IO ROEEEOESE A BIR L C, FRIFEOSEE ED
I OTRET2)IZESN TS, L LS, Zh
SO AEADZL 1E HEZEE ] OIS HDTH
0, FEHOIRERHEI N E 5 AR
R0 EEHE ISR DFEEIE LT, #HS (1999)
W, R (1-2-31) LFEERE Gl - 58 o
EN TR G2 D82 T LD, F, 7V

— T EE I EE OB L > TEDREED R E <
Hien Z BRSNS (HF 2007).

TN—TFEOREE LY, ZAEBO—FREETIE
MR X 2 VWERIY, 2-3 L0/ —FNTIEF:
BEN BHZFEODHH ) Z e 2@ U TR L, EfEAME
HEIND., Fiz, MENDHEYIZEIND Z EIL > TE
BNCFE 2 TTOLGE L0 bEHNEE D Z & bR
ENTWA. oL, BIZ 2 —7 2Rk L7721 Tl
BIROD 72 HERSOME 2 DERRA S VVE 2 7210, HEE
D) EHEERVEGAE DD, Eo, R L
HTHY, KR 72 R SENEN T L HRER
ELTHIT NS, WIERE TR im0 R
BT, hReiERa OIS D54 LTUUF
D4 JEHIF TS (AL 2003).

L V=T NED DA S D

2. JN—72EMNE-ORMEEZE 2 TV D

3 AT E A EDOFEREDIENOE X T o T

4. B2 NN ODNTHZLLTD

NSO T N—TVEEEZ R SLTE DR EBE L,
RO ERRERSCHIL D FLT 2 58 73R IR s
HZEEST, HERY T T —OESE IR TS 2
CARPFRERBOAME L. ZOBC, FEED TEH
VT 73— ZHLOfERICHNEREENE L Gl T
%80T, BRI HE D EGE TR S L ATER Y 7
T =MD B IN—T RO Caa S
FORRBEAE G LI, FTN—TF T LIFEEEEY AT A
moodle FIZ MRV 7T —| De T—= T aT
VEVER L TR 5 Z & &R LTz,

2.3 IMSIZX2FEYR—|

REF72 EOREHEBICROT Y, RECHATA TR
E LR e T—=2 T K DRFEREI IR 2 ITIRE D D
DD, e T—=U TITFREOHEITHE TR
(AN CHFETE, IR USRS O %
ETIFEBUICWVREER RS, LinL, —HTIERE
T (ReyTT TR OFERENT &0, RBRIORz
FETH U CEFEEIEMEO Z E R STV A, T
DI, e T—=U 7 L{RRFEET LV RLIEEE
REDZENPWIRE ST D (% 2008). ZD X 57
BHOFT, e7—=VTDTTy v T74—LELTHEA
L72LMS (Learning Management System) #7230
PiR— b — L& UCREBICRIT 28& b R bn5
(EHh 2004)
AIZEBNTE, 2006 4F L0 FEEEH Y AT A
Moodle (1) ZEALT-. e T—=1ZFHOEYE%



L LT, EAH<° Video on Demand (VOD) 72
EDOR—FZ YA ~E L THRIHSN TS, Falf Tl
RN OZRHEBET & 54, FAMOa I 2= —

va Dl LTORMBIER>TWD (HEHS 2008).

ARFEIZBNT Y, ERONEEZEE LY, F80R
AT 0T DY — e LT, FEHEHY AT A
Moodle #FI)f U7z, 5T, HEEY 22— 017
F—T LETa—)b| IR LR L HE, B DVWNTTFAER]
DA 2= —a UEREET DEEEZ ORI L
7=, Fio, EEEAR O REEE Y 2—1) 2N
T Moodle #HWTHEH S, H7T A MZBNTHE
U7 2o OiESh&E A A MRS 2 Z L1z kD,
FAEDIY7 6 LMS OFIR, RE&EBET5 L b
BRI O—ERTNZT=. F£T2, ~=a T VEEH LT,
B HNEAHb % Moodle /BT 2 Z & Ak
i & LTz,

1 Moodle LDEZEXIEYA b
2.4 RIBEFLEOEHEL IT %1

KREEAAT T AR DREFHEDONRER
1ITRT. BEROKRFETIEH DN, Zld O ATV
BILOHREN S ESETHD CMEESNZT28, HIHIZ
LAVVHIET A M &24To7-. 20T A MIEEOWRL
AT LT R =2 N L—4 B E 25 Bk S,
20 26705, RUIORLIZE DI, Sl 3mss,
TEEE BT 1 HFEOEED S, 4544 294 (65%)
Tholo. BT 1FEDOEEN 50%, 15T
1%, 81% Th-otz. TDi=w, Kbzl cifE
B CE DL E TR D FAED BT

L2L, [ERARADL~LVHET 2+ (20,551,5)
IZOWTE, AU OWTHEE, E7-4ERI
RERFIR SN2 -T2, FATRT LIS, S

(41.5%) L0 LT (44.5%) DOIEEZRNOT N
BT FRAIMEFRAF LD L~YVHET A b (2045

12

fiiR) DOIEEFRERLIZBOTHD. EEEN RS EN
STFHET0%, AR > T FAIT15% Th 7.

*x1 ZEEEDORR (AED
144 24FEE A a8
TR 12 2 10 24
I 6| 2 |6 | 14
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£2 LAJHIETA FOEZERY
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3 EZEDENE
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DX CTERIZSINT 2 Z E&2JHWE LT 77, E
M CH 72 BRI T DT DREEET V& L
T, Z—7EEN e LMS FRIC K A7 LT g v R
BETD W, ZOMRERGETT 52 b EE L

3.1 FRIOWEK

K3 T LI, (DR, @I N—T"FT 4 2%
vvay, QLMS Y, @W7my s MR EDOR
MEAFHABHOETHAI 24K DT 4 —L s T4 —F
T THED T o Tz, Rf&GRETH D [HEMTHERY 7
Fv—e a7 U IER] DI DOIERER RN % B
DRI DHEN 24 THE L. HE AL, FEETA
UHRHEATHY, e LT U VERRD 7 m—18 LU
IZOWGERZ T2, ZHE B, 1FlRY 77 —B &
Uty BT =7 ZOW T ORI OV Tl ET T
VY, Moodle D 024 L7=.
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S VEANSNZ L BB L RS OEE
MR (ZOWTOEEREITYY, IBICRFETES
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UR—REPERANCSIT D KO IR LT
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2 JI—TEBTEIHT HFEE

3.3 LMS(Moodle)#H

AHFRTIE, A—T 2V —ATHH Moodle (X1) %
FEE RO D OEEHEE, Web =207 B D7
v h 74 —2bE UTHIH L. 2% 3 15RO & LMS
OFFNZONTRT. Fie, ERIOEZETIWT, 2l
CEAMDa S 2= — g L e LTGERDHK
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AHyvarDFEEORAR DA EDOHRE S
Moodle # AW {TioE7=. &Blz, HEhsEzoH T
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3 Moodle ZFIFE L1-i2%
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