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要旨

　 人が 文字を見て 理 解す るまで の 過程 には、文字認知 ・音韻符号化 ・単語の 意味理解 ・統

語処理 （低次処理）
・意味処理

・文脈処理
・

ス キ
ー

マ 処理 （高次処理 ）とい っ た様 々 な処

理過程が含 まれ る。そ れぞ れ の 処理は ワ ーキ ン グ メ モ リ （WM ）上で 行われ、各処理段階

で WM が消 費され る と考 えられて い る 。 そ の WM 容量 に は厳 しい 容量制限が ある た め 、

低次で の 言語処理 を い か に効率 よ く行 い 、高次処理段階に WM 資源 を分配 で き る か が 、

言語理解の 鍵に なる 。 特 に、言語処理 が 自動化 して い な い 日本人英語学習者に と っ て は、

WM の 効率性が言語理解に 果たす役割は L1 よ りも大 きい と考 えられ る 。 本研究の 目的

は 、低次処理で ある 語彙処理に 焦点 を当て 、語彙知識量 と語彙処理の効率性が WM の 運

用効率 に果たす役割 に つ い て 検討す る こ と に ある。本実験で は 30人 の 日本人英 語 学習 者

．を対象に 、語彙知識 量を測 る Vocabulary　Size　Test （VST ）（Nation ＆ Begler ，2007） と語

彙処理 能力を測るため に開発 され た語彙処理 テ ス ト （CELP テ ス ト）（Kadota，　2010）、　WM

容量 を測定す るた め の リ
ー

デ ィ ン グ ス パ ン テ ス ト （RST ）（Nakanishi，2005）を行い
、 各テ

ス ト成績間に お ける 相関関係を調査 した。そ の 結果、あ る
一
定量 の語彙知識 を持 っ た学習

者 に お い て は、語彙処理 能力 と WM 容量 の 間に相関傾向が み られ たが、一定量以 下の 語

彙知識 を持 つ 学習者 にお い て は 、語彙知識量 と WM 容量の 間に有意な相関が み られた e
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1．　Introduction

　In　language　comprehension ，　visual 　or 　aural 　information　is　processed 　in　working 　mem −

ory （WM ）by　retrieving 　appropriate 　information　froIn　our 　knowledge　in　long−term

memory （i．e．，　lexical，　syntactic ，　and 　semantic 　knowledge ）（Baddeley，1986）．　The 　pro −

cessed 　information　is　maintained 　for　a 　short 　tiIne　and 　integrated　wi 亡h　a 　series 　of 　inputs
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to WM.  In this way,  WM  plays an  important role  in larigtiage comprehension,  supporting

both the processing and  storage  functions (Just &  Carpenter, 1992),

  WM  is thought to be a Iimited cognitive  resource:  both processing and  storage  of rele-

vant  information are  assumed  to draw on  the same  resource  supply,  When  task  de-

mands  exceed  the resource  capacity,  a  tradeoff  reiationship  exists  between the process-

ing and  storage  functions. This tradeoff results  in major  negative  consequences  fbr task

performance, leading to slower  processing  and  the loss of information (Just &  Carpen-

ter, 1992). Therefore, retrieving  appropriate  information from iong-term memory  using

as  few WM  resources  as  possible is a  key factor in the efficient  functioning of W'M  be-

cause  this reserves  a  large portien of  WM  resources  for other  processing  and  for stor-

age  of  information.

  The  automaticity  of  lexical access  is important to the efiicient  use  of WM,  and  to lan-

guage comprehension.  Although a  number  of researchers  have focused mainly  on  learn-

ers'  amount  of  vocabulary  knowledge, in everyday  communicative  situations,  the effi-

cient  retrieval  of vocabuiary  knowledge is more  cruciaL  Based on  this concept,  Kadota

(2010) recently  deveioped the  Computer-based English Lexical Processing Test (CELP
Test>i to rneasure  how  accurately  learners processed  vocabulary,  as  well  as  how  quick]y

students  accessed  their mental  lexicons,

  The  purpose of  this study  is to examine  the way  in which  efficient  lexical access  con-

tributes to the efficient  use  of WM  by comparing  with  the relationship  between  vocabu-

lary size  and  WM  efficiency.

2. Literature  Reviews

2 . 1 Working  memory  capacity  and  language comprehension

  Language  comprehension  consists  of  both lower and  higher-level processing. Lower-

Ievel processing  includes word  recegnition,  phonological encoding,  and  lexical access;

while  higher-level processing  covers  meaning,  sentence  context,  schema,  and  discourse

processing  CKadota, 2007). Automaticity in lower-Eevel processing  conserves  sufficient

WM  capacity  for higher-level processing.

  0n  a first language reading  study,  Samuels (1994) shows  how  during reading,  begin-

ning  and  fluent readers  allocate  their attentional  resources  to both decoding and  com-

prehension processes  (see Figure 1). The  figure indicates that for beginners, the decod-
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ing proeess  is extremely  resource  demanding. I{ence, they

sufficient  resources  to the comprehension  process,  On  the

perform  the decoding process  with  complete  automaticity,

sources  available  for the comprehension  process.

might  be unable  te allocate

 other  hand, fluent readers

leaving their  attentional  re-

      kBeginningReading

       [IIIIIIIEiiiil I] ,
                     I $witeh  

a"entron

                     i
         eomptemu

       in beginniAg teacling, atteBtion is swikl}e[I  atteniatsly  tfou" dcoorling ts)

       eonrpsehettslon.  Onfy ene  task cEn  be dene at a  rknc,

      B.KucplRebding

                                        attention

         coit;prehend

       ln fiuent mhg,  dettoding is doee  autotmati:alty and  attanEon  reim  en  comptt-

       bensien Botli tas}[s get dacte at  th: same  tiir}e.

Figure 1. The relationship  between attention  and  reading  (Samuels, 1994)

  A  number  of Ll reading  studies  have indicated that the efficiency  of lower-level pro-

cessing  skill is strongly  related  to successfu1  reading  performance  supported  by  the bal-

anced  availability  of WM  resources  (e.g., Daneman  &  Carpenter,1980),

  On  the other  hand, there  have been few  second  language (L2) studies  that have ex-

amined  how  lower-level processing contributes  to L2 WM  capacity.  Kato (2003) investi-

gated the relationship  for English as  foreign learners between their low-level processing

skills and  WM  capacity,  In an  orthographic  processing task,  Kato (2003) asked  partici-

pants to examine  a pair of  non-words  (e.g., taidge-dgait)  and  identify the one  that most

resembled  a  real  English word.  The results  revealed  that orthographie  processing  skiils

highly correlated  not  only  with  reading  comprehension  but atso  with  L2 WM  capacity,

The  results  suggested  that the effectiveness  of the orthographic  processing skills could

help conserve  a  1arger amount  of  WM  resources  for higher-level processing. Given this

fact, eificient  lexical access-also  one  of the lower-level processing skills-might  afford

suificient  resources  for higher-level processing.
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2.2  Vocabularytests

  It is well  known  that learners' vocabulary  knowledge  has been measured  based on

"breadth"
 and  

"depth"
 (Read, 1993). According to Read  (1993), vocabulary  breadth re-

fers to the total number  of  words  that learners know. whereas  vocabulary  depth refers

to how  much  learners know about  target  words.

  Regarding vocabulary  tests for measuring  vocabuLary  breadth, VocabuLary  Levels

Test (VLT) was  developed by Nation (1983), and  revised  by Schmitt, Schmit  and

Clapham  (2001), This test was  originally  deveioped fbr the purpose  of  checking  learners'

vocabulary  levels (Kadota, 2010). Therefore, Nation and  Beglar (2007) created  Vocabu-

lary Size Test (VST), which  has the function of measuring  learners' knowledge  of  vo-

cabulary  breadth. As for the tests targeting Japanese English language learners, a num-

ber of  vocabulary  tests have been developed (e.g., Aizawa, 2007 for J8VST),

  There  have been several  tests developed for measuring  vocabulary  depth. Some  ex-

amples  of these  tests include, Lex  30 (Meara &  Fitzapatric, 2000), which  is based on

word  association  tasks, and  V-links (Meara &  Wolter, 2004), which  measures  the densi-

ty of  vocabulary  networks.  Similar to V71inks, Mochizuki {2010) have developed the

Lexical Organization Test (LOT), which  targets Japanese learners.

  The  vocabulary  tests described above  measure  learners' vocabulary  knowledge  in

terms  of 
"breath"

 and  
"depth,"

 and  have the purpose oi measuring  learners' declarative

knowledge  of vocabulary.  By  considering  the necessity  of vocabulary  use in communica-

tion, it is crucial  to develop vocabulary  tests that can  assess  learners' ability  to put  vo-

cabulary  knowledge  into actual  use-that  is, procedural knowledge  of  vocabulary.  Thus,

the CELP  test was  developed by Kadota (2010), which  measures  efficiency  and  automa-

ticity of vocabulary  processing, such  as Iearners' access  speed  to target words.

  This study  investigates the relationship  between  vocabulary  skills and  efficient  use  of

WM  capacity,  To  measure  the two  types  of  vocabulary  skMs,  the VST  (Nation &

Beglar, 2007) and  the CELP  test (Kadota, 2010) were  employed.  As  previously men-

tioned, the  VST  evaiuates  the size  of learners' vocabularies,  whereas  the  CELP  mea-

sures  the efficiency  and  accuracy  of  lexical access,  As  for the measurement  of  efficient

use  of  WM  capacity,  the Reading Span  Test (RST) was  employed.  This study  will  re-

veal  the  contribution  of automaticity  in lexicai access  to the efficiency  of  WM.
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3. Methods

3.1  Participants

  The  participants lor

males  and  9 males.

this experiment  were  30 Japanese university  students-21  fe-

3.2  Procedure

  All participants completed  the following tasks: (1) the RST, (2) the VST, and  (3)

CELP  Test, All the  tests  were  administered  for one  student  participant at  a time.

order  of the  tasks was  counterbalanced  in this experiment.  The  entire  experiment

approximately  1 hour for each  participant.

 theThe

toek

3. 2. 1 Reading span  test

  The  RST,  which  was  originally  developed by Daneman  and  Carpenter (1980), has

been  used  to measure  a  participant's verbal  WM  capacity.  This experiment  used  a  re-

vised  version  of  the RST  for Japanese EFL  learners (Nakanishi, 2005).

  The  RST  was  implemented  on  a Windows  computer,  using  a psychological experi-

ment  software  package  called  SuperLab Pro (Cedrus Corporation). The  procedure was

as  follows:.

.

.

.

･

.

.

A  fixation marker  was  presented  for 1 second  on  a  computer  monitor,  and  then

the marker  was  replaced  with  a sentence.

The  participant was  asked  to read  the sentence  aloud  and  then  press  the space

key immediately after  finishing the  sentence.  The participant was  also  asked  to

remember  the final word  in the sentence.

After the participant  pressed  the space  key, the  Japanese equivalent  of the

English sentence  appeared  on  the monitor.

The  participant was  asked  to judge whether  the Japanese equivalent  was  accu-

rate,  and  to press  the (B) key if accurate  or  the (N) key if not.

The  reaction  time  between  the emergence  of the questioll and  when  the partici-

pant  pressed the space  key was  recorded,

The  presentation and  response  cycle  then  started  again,  with  a fixation mark

followed by the next  sentence.

This procedure  repeated  until  the participant received  an  onscreen  instruction
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       indicating the end  of  the computerized  session.

    .  Then  the participant was  asked  to write  on  an  answer  sheet  the sentence-end-

       ing words  that had  been presented. For exarnple,  under  the three-sentence  con-

       dition, the participants  read  three sentences  and  tried to remember  the sen-

       tence-ending  worcls,  then  encountered  the instruction showing  the end  of  the

       session,  They  were  then  asked  to write  the three final words  on  the answer

       sheet.

  The  sets  of  sentences  consisted  of two  to five sentences,  14 sentences  in all, which

were  presented in order,  smallest  set  to largest set. The sentences  ranged  from nine  to

13 words  }ong. There  were  three  sessions, which  added  up  to 42 recall words.  The sen-

tences  were  selected  frorn those  used  in the L2 studies  by Osaka  and  0saka  (1992) and

Harrington and  Sawyer (1992), We  made  minor  modifications  so  that ainong  the sets.

the fainiliarity of  the words  (Yokokawa, 2006) was  statistically  the same,  on  average  (F
=  1.1445, n.s.).

3.2.2  Vocabulary  size  test

  In this study,  we  employed  the VST  that Nation and  Beglar (2007) developed to mea-

sure  L2 learners' breadth of vocabulary  knowledge. It can  be said  that this test is the

one  of  the most  well  known vocabulary  size  tests in the world.

  The  full VST  consists  of  14 levels, ranging  from a 1,OOO-word level to a  14,OOO-word

level, and  each  level contains  10 items (Beglar, 2010; Nation &  Beglar, 2007). It is com-

prised  of 14,OOO of  the highest frequency vocabu]ary  words  from  the spoken  corpus  of

the British National Corpus (Leech, Grayson, &  Wilson, 2001),

  For the current  study,  we  used  the words  in the first six  levels (1,OOO-word level to

6,000-word level), a  total of  60 words.  On  the VST, each  item was  presented in a  decon-

textualized  sentence,  with  four possible definitions, including one  correct  answer  and

three distractors. There was  a  time  limit of  30 minutes.  Figure 2 shows  an  example

from the VST/
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Figure  2.An  example  from  the  VST,  Third  1000 (Adapted from  Nation &  Begiar, 2007)

3.2.3  The  Computer-based  English lexical processing test

  The  CELP  Test was  developed by Kadota (2010) to measure  the speed  and  accuracy

of L2 learners' access  to their mental  lexicons. The test was  implemented on  a  Windows

computer  using  Visual Basic 2005. The  procedure  was  as  follows:

.

.

.

.

.

.

.

  The CELP

50 semantically

the  CELP  test. The

anese  EFL  learners

much  the leaners feel that  they  hear or  see  the targeted  words.

  Fer the  CELP  test, higher-familiarity words  were  selected  as  prime  words  rather  than

target  words,  The  words  used  for the CELP  test are  eonsidered  to be in accordance

After the fixation marker  was  presented  for 2,OOO ms  on  a  computer  monitor,

the marker  was  replaced  with  a prime English word  for 300 ms.

The  prime word  was  replaced  by the target  English word  for 100 ms.

The  target  word  was  then  replaced  by a  blank screen,

The  participants were  asked  to judge whether  the two  words  were  semantical-

iy similar  and  then  to press the corresponding  letter key: (B) fbr sirnilar, (N) if

not.

The  system  recorded  the participants' reaction  time from the emergence  of the

target word  to the press  of the response  key.

Then  the next  cycle  began with  the fixation mark  and  new  prime word.  This

procedure  was  repeated  untii  the participant received  an  onscreen  instruction

indicating the end  of  the session.

Prior to the experimental  phase, participants completed  12 practice trials and

received  feedback for first eight  of  these practice trials.

    presents 100 word  pairs, including 50 semantically  similar  word  pairs and

      dissimilar word  pairs, Table 1 indicates examples  of the paired  items in

         word  pairs were  selected  from a  List of 3,000 familiar words  for Jap-

         (Yokokawa, 2006). The  word  familiarity refers  to the degree of  how
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with  those of the 1,OOO and  the 2,OOO levels in the VST  (Kadota, 2010), Thus, it can  be

assumed  that the words  the participants  encountered  in the CELP  were  easier  than

those  in VST,

                                 Table 1                             '

             ExamPles of the Paired items in the CELP  7}?st

Prime (familiarity) Target (familiarity)

 get <6.60)

carry  (6,OO)

true (6,33)

acquire  (4.l6)

convey  C3,23)

genuine (2,93)

             AJbte. ( ) =  familiarity rated  on  a  7-point scale  (1 =  unknown,

             7 =  verv  familiar: Yokokawa.  2006).

4. Results

4.1  Data descriptions of  tests (RST, VST,  and  CELP)  for all participants

  First, Table 2 shows  reading  span  scores.  The  Recall score  is the total number  of  sen-

tence-ending  words  remembered,  the e-f score  represents  the  number  of  recalled  words

when  the participants correctly  processed  the presented  sentences,  and  Accuracy  shows

the number  of  sentences  processed correctly.

                                 Table  2

        
Descriptive

 stafistics  of RS7' data for ait Particz)atits

                          Recall e-f score  Accuracy

Avg.Min,Max.SD.273016.0039.004.3620.277,OO33.006,2431,5720.0039.005.34

        Alote. N=  3e. Mark  range[  O-42 (Recall, e-f  score,  Accuracy),

  Table 3 presents descriptive statistics for the VST  scores.  including each  score  irom

the 1,OOO-word level to the  6,OOO-word leveL along  with  the total score  for all partici-

pants. The  maximum  score  for each  level is 10; therefore, the maximum  total score  is 60.
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                                      Table 3

        Descriptive sl'atistics  of VST  scores  for all Participants

Level1000 2000 3000 4000 5000 6000 iTotal score

Avg.Min,Max,SD,8.135.0010.00L125,871.0010DO2,066,073009.00l.555,972.0010,OO1.454,631.UO9,OOl.873,571.007,OO1411//49,8229.8572,259.95

   Note. N  =,' 30, Mark  range:  O-10 (1,OOO-6,OOO), 60 (total).

  Table 4 provides  the average  number  of  errors  and  the reaction

Test for all participants, These scores  are  converted  into a Z-score.

                                 Table 4

           Descrf)tive statistics  of eaLPfor  all  Participants

                TL{in, o,ol o.so l･ 36.67

               Max. 026 2.17 
l
 69.16

                S.D. O.06 O.32 7,82

times  in the  CELP

Error Time Z-score

Avg. O.14 1.21 50.00

           Nbta. N=  30. Mark  range/  O-1 (Error, Time).

4. 2 VST,CELP,  and  RST  data by vocabulary-size  group

  Thirty participants were  divided into two  groups  (15 participants for each  greup),  ac-

cording  to their VST  total scores,  Those with  a larger vocabulary  were  in one  group,

while  those  with  a  smaller  vocabulary  were  in another,  Table 5 provides the total VST

data for both the larger and  smaller  groups. The average  VST  total score  of  the larger

vocabulary  group was  56.61 eut  of 60.00 points, whereas  that of the smaller  group was

43.04 points. A  "test showed  that the  larger vocabulary  group  achieved  significantly

higher scores  than the smalter  vocabulary  group:  t(28) =  6.186, p <  .05.

                                           '
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                               Table  5

                rsT  data by vocabulary-sixe  gromp

                                Large  Small

                              VST  Total VST  Total

                    Avg. 56,61 43.04

                    Min. 43,98 29.85

                    Max.  72.25 5529

                     S.D, 7.14 7.42

 Table 6 shows  the CELP  data for individuals with  larger and  smaller  vocabulary  sizes.

A  t-test indicated that there  was  a  significant  difference between the large and  srnall  vo-

cabulary  groups: t(28) ==  -4.174,p < .Ol.

                               Table  6

                CELP  data b.lt vocabulaio,-sixe  groi(P

                                Large Small

CELP  Z-scoreCELP  Z-score

Avg,Min.Max.s･P'45.1636,6760,125.3854,8447.2769,166,81

                Nbte. A  Z-score was  calculated  based on  the  aver-

                age  number  of errors  and  the react{on  times  in the

                CELP  Test for all participants,

  Table 7 shows  the RST  data for individuals with  larger and  smaller  vocabulary  sizes.

A  significant  difference exists  between  the large and  small  vocabulary-size  groups  in Re-

call and  e-f scores  (Recall: t(28) =  2.241,P <  .05; e-f  score  1 t(28) -  2,351,P <  .05).
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Table 7

RST  data by vocabuga?w-sixe  grouPLarge

Small

Recall e-f score Recall e-f  score

Avg.Min.Max,S.D. 29.0020.0039.004.5622.8011.0033.005.6225.6016.0030.003,3817.737.0026.005.78

4.3  Correlationalanalyses

  Table 8 shows  the Pearson Product Moment  correlatien coefficients calculated  among

the RST,  VST,  and  CELP  scores.  In the RST  scores,  there  was  a  high correlation  be-

tween  Recall and  e-i scores  (r ==  .85, P <  ,Ol). In the vocabulary  tests, there  was  a rela-

tively high correlation  between the VST  and  CELP  scores  (r =i  -.66, P < ,Ol). As for

correlations  between RST  and  vocabulary  performances,  RST  scores  produced  relatively

high correlations  with  VST  and  CELP  scores  regardless  of scoring  methods  (Recall and

VST:  r  =  ,53, P =  <  .Ol; Recall and  CELP:  r =  -.48, P =  <  .Ol; e-f score  and  VSTi  r =  .60, P

=  <  .Ol; e-i score  and  CELPi r =  -.44, P < .05).

                                 Table  8

Correlational analysis  for all  ParticipantsRST

Vocabulary

Recall. e-f sc6}'e'' VST CELP

 Recalle-f

 score

 VST

 CELP

'*085 "O,53"O.60 "-O.48'-O.44*'-O.66

M)te. N-  30. 'p
 < .05. 

**P
 <  .Ol,

  The correlation  analysis  was  conducted  for the larger-vocabulary group. As  shown  in

Table  9, CELP  scores  tended  to produce a significant  correlation  with  Recall and  e-f

scores  (r ==  .48, P < .Ol and  r =  -.44, P <  .05, respectively),  whereas  VST  did not  produce

any  significant  correlation  with  Recall and  e-f scores  (r =  .32, n.s. and  r =:  .42, n,s., re-

spectively),
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                                 Table 9

Correlational analysis  for la7ger-vocabulai3, grotip

RST Vocabulary

Recall e-f score VST CELP

 Recalle-f

 score

 VST

 CELP

"O.86 O.32O.42 -F
 -O.46t

 -O.50

 -O.42

Aroie. Ai=  15, 
'i'pg

 ,10. 
'p<

 ,05, 
'"p<

 .Ol.

  Table 10 shows  the correlation  analysis  conducted  fbr the smaller-vocabulary  group,

The  results  indicate a  significant  correlation  between VST  and  RST  scores  (Recall: r =

.55, P <  .05; e-f scorei  r  =  .62, P <  .05), whereas  there was  no  signifieant  correlation  be-

tween  CELP  and  RST  sceres  (RecalL r =  -.21, n.s.; e-f score:  r  =  -D8, n,s.).

                                 Table  10

Correlationul analysis  for smaller-vocabz{lariv  grouP

RST

vS'iVocabularyRecall e-f  score CELP

 Recalle-f

 score

 VST

 CELP

"*081 'O.55'O.62 -O.21-O.08-O.36

iVbte. AJ = 15, tp <  ,IO,

5. Discussion and  Conclusion

  The  main  results  of the present  experiment  are  as  followsi

    
. For participants with  large vocabuiaries,  RST  scores  tended  to correlate.  signifi-

       cantly  with  CELP  scores.

    
. For  partlcipants with  small  vocabularies,  RST  scores  correlated  significantly

       with  VST  scores.

    
. RST  scores  were  higher for the group  of  participants with  larger vocabularies,

       regardless  of  scoring  methods.

  The  correlation  results  imply that for the group with  a Iarger-vocabulary-size, the de-
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gree of  automatization  of iexical proeessing  determines the efficient  functioning of  WM,

whereas  for the group with  a smaller-vocabulary-size,  their vocabulary  size  is a  key fac-

tor that helps functien WM  efficiently,

  As many  previous  Ll studies  have pointed out,  efficient  functioning of WM  i$ a  key

factor in language comprehension.  For Japanese EFL  learners, whose  language process-

ing in English is less automatized  than in Ll processing,  L2 processing  will  consume

more  WM  resources  than Ll processing and  will rapidly deplete those resources.  There-

fore, the efflcient  functioning of WM  could  be a  stronger  determining factor for Ianguage

comprehension  in L2 than  in Ll processing (Geva &  Ryan, 1993; Miyake  &  Friedman,

1998). In particular, automatization  of low-level processing, such  as  lexical access,  is im-

portant  because it reserves  WM  resources  for higher-level processing.

  The  present study  provides  good  pedagogical  indicators for improving efficiency  in

the use  of  WM  resources  in terms  of vocabulary  instruction. For  students  with  larger

vocabularies  (i.e., the average  VST  score:  56.61 out  of  60.00 points), language teachers

should  encourage  students  to retrieve  their knowledge efficiently  and  unconsciousiy,

whereas  for students  with  smaller  vocabularies  (i.e., the average  VST  score:  43.04 out  of

60,OO points), teachers  shouid  first work  on  increasing the students'  vocabularies.  In this

way,  language teachers should  be flexible in changing  their instructions depending on

students'  vocabulary  sizes, and  the educational  focus should  shift  gradually  from  devel-

oping  vocabulary  size to fiuent use  of vocabulary  as vocabulary  size increases.

                                  Notes

1 CELP  was  developed as  part of  the Grant-in-Aid for Scientific Research <C) 
"The

   interface between  lexical and  sentence  processing in L2: An  empirical  study  of Japa-

   nese  EFL  learners" (PI: Shuhei Kadota, No. 19520532,). The authors  participated  in

   the research  project as  collaborators,
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