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Recent research in human memory has indicated that there g
may be two different encoding aystems, the one auditory, verbal and ‘
: aequential, the other visual, imaginal and spatial (Paivip, 1971) |
The purpose of the i)resent astudy was to ga:ln information a'bout the
nature of these encoding gystems by comparing recognition memory for
semantic information presented Iin two' different graphic formats.
These two formats, ideographic and alphabetic scripts, are both s8ys-
2y
tens of writing words. The difference between them 18 that in an
alphabetic system, such as English, the written versior of a word .
encodes its epoken sound vhereas in an ideographic eystem‘, 1ike
. Chinese,’ the writted version of the word carriee its own lexical /

value, that is, it symbolizes or encodes the basic meaning of the

word. While most languages in- the* world"are written in only one

7

script, . two 1anguages, Korean and Japanese, are written both ideo-
graphically and alphabétically. Thqe, the possibility exists of
stindyingﬁifferénceain the proceasing of(ideograpliic and alphabetic
' X . . ; ) . . , ° ' ~
scripts in subjects with one language but two w‘e],]"— practised ways
: ‘ . ‘ ,
, ) . .
The preaent, research was cdrried out with Korean subjects

N ot representing it by .script.
who were femiliar ‘with both types of ec‘ri.l‘at.“ The -i(orean\ language -can
.-be written in an ideoiraphic 'scri'pt uei‘né characters (symb'ols) borrowed
from classical Chinese both to provide additional vocabulary items and

to provide a way of writing alréady existing native words. It can
‘also be written in" the phonetic alphabet invented by i(ing\ Sejong of - \

. Korea in 1446,  The l_(ore\an alphaoet, unlike most eastern sctipts,‘




\

'

\. |+

- extend this pictorial basis into more abstract or symbolic ideographs. -
r . *

" Examples of ideographs include certain numbere, sueh as W (<), or l

dis’tingnishea consonant;s and vowels and is :thue e tfue afphabetic

system (Hosking & Meredith—-()wena, 1968) There are 14 consonants and

10 vowels in the Korean alphabet. Each graphic eymbol‘ eohesﬁonds to

a syllable and is composed of at least one consonant and one vowel.
Chinese aymbols, usually referted to as characters, are . A ' ,

a—

more complex in that although t:hery often represent morphemes, they
gen also co resppnd 1,to syllables. . In old Chinese, a morpheme wa@ ‘
usually also a word but in modern Chineee, as well as in the Ainese .
ueed in Korean and Japanese, the woxd: is often made up of more than

one morpheme. Host frequently a word is made of two or more

"characters. - S /

" In the t':rac}itional. classification of ‘ghe Chinese writing ,
k] * .

, systeus (Wiegexr, 1965) all c.harac‘te'rs belong to,one of the following

. _ I’ .
categories; pictographs, ideographs, cqmpouod‘ ideographs (logical
aggregates), loaf haracters, and. phonetic compounds. . Historically, *
the earlies‘t:’ characters were pictograpls. Soon it was netessary to \

¢

three (-), ,% character-s such as middle t‘: ! which copsiets of an

.

arrow '|°' piercing its target ' D' o . o o ¥

Y

Pictog_rephs‘and id‘eo'graphs are all composed of one "gignifier"
N LN *

- \ 2 N ‘ .
(or “radical") and hence are complete in themselves. Compound ideographs,

on the other hend consist of more than one siﬁple ideo}raph or pieto-

. graph and rely for their‘meaning on the int:eractijn or association of ,

their parts, e.g. the compbund ideogr h &5— ' tonsists of the character

:....,.'.--I ) \\_/t



~Japanese researchers have compar&d the processi.ng of‘

N ‘

langu-q,gs represented in different forms, - ideographic and phonetic, j;... \” g

in the context of studies of language behaviour and brain mechanisms .

in aphasics I.ike Korean, the’ Japanese 1ang\;age .coneists of two dif— \,

,.ferent’ types of orthography» The -ideograms, or Kanjis (identical

N symbof and varied pronunciat:lon of the Korean Banja) rare. Chineé‘e

L BiRe characters, and there a]re about 1 800 of them in standard use a(t _ e
present.. The Japanese phonetic script, the Kanas, is a phonetic

syllabary which represents 46 syllabie sound units. \-”‘
. IS Since the 1930s ‘there have’ been scattered. case’ studies in o
which 'aphns‘ic :patients\ were reported to, have retained Kanjis better. k

than Kanas,\|or vice Versa. Overall the research on Japanese aphasic

patients has shown that some of these paticnts have different a.«n%

selective impairments of Kanji and Kana, depending on the type of brain,

damage that has occurred. These findings suggest\g;he possibility hat .

each linguistic item might be encoded as, both a graphic representstion

and %phonologieal representati n and that each of these might be %
j ‘ . '

v

processed independently. ‘ ‘
’ Sasanuma and Fujimura (1971 & 1972) showed ‘E\hat Japanese | \
' s aphasics w:l.th apraxia of speech made signift:sntly moTe errors :Ln pro— \ :
cessing Kanji both in tachistoscopic visual recognitibn and in" o
writing tasks involving words that were transcribable d; elther script.
Howevsr, apha ics’ without spraxia of speech shawed no difference be—
tween the processing of the two seripts.

Sssanuma (1972) reports a case study. of a patient who

o
-




. ) \ a - ? ’
much better than Kanji. This patient was

diag;vsed as alexic—eg aphic, that is, he - retained abilities in. per— .
ception and production of spoken language whereas his reading and writing

Ny abilities were verely impaired Sasanuma speculated that thé patient
.| was able to‘process phonetic aymbols mbetter because he was able to con- )
‘vert the:f into sound patterns (phonoygical mode) and thus to grasp '

their meaning, but was unable to process :Ldeographic symbols (thr\o:;h

a non—phonological mode) because there was no. systematic way he could :

. convert t:he graphic symbols into sounds. Thus he had much less dif-.

ficulty in dealing with Kana characters than Kanji‘ .

‘o' Sgsanuma (1973) alsorreport.s a case study of a patienf

' (alexia without agrap\hia) wa_s’h\e‘d severe impairment in reading
\material written in borh Kanji and Kana, e5pecially for Kana, but his
writing ability was nomal when the dictation was given orally. Using

a viaual recognition task, mea:n response latency of recognition for
Kana words was much longer than Kanji words. This result is surprising
. - \

because Kanjl characters ‘are generally more complex ‘in the orthographic
. ‘ X ‘

.d'i.t'nension -and are 1Earii;ad almost like a second language. The explana~
‘.«ti.o.n offered "by Sésamn_ne is tliat wo}:&e writta: in 'phonetic script have
'to be interprete p?onétie code, whereas words in ideogzapgic,
. script can be diredtly identified as. a rebresentation of the word, by-

passing the'pllonological mode of interpretation. 'In the.case of this

5

partic ar patient, Sasanuma is assuming that the alexia reflects a
) N

N

lo‘ss «of the, ability to perform a graphic to phonological transformation,

or in ot:her words, tahat graphic representation is eeparate from phono- -

Seed
£

1







, . " L I ' ’
and writing to dictation, all three being done without com

rehenshn

"« of the meaning of the material. The psttem of in;pai;:ment of this
. - . - . ; ’

o . - hatd i L ‘
# type was labelled-“transcortical aphasia"?‘ Type III impairment was _
‘., ‘ e \ Sy ‘F
5 Y ». . ., .," )
such as verbal apraxia or impai'rment of ghonemic discrimination. The .

most common, and did not involve so-called '.'transm:_lssion désorders"

. best classifi;;a‘tion of this type of\impairment is what is known as

"B}mple aphasia" (Sasanuma 3 Fujimura, 1973) B Y

PRI o
.
.

<~ The idea that words written in ideographs can have s direct
NN Y e . - L' .
access .to the semantic representation of the lexical items, with no

-

¥ .y ! .
‘refereﬂnce, to. their sound representation has been put forward by -
1 N . . N .

Hakita (1968) inz his discussion of why there are ten times fewer cases .

of dyslexia in Japan than in Western countries. Makitd claims.that '
) . '
the rarity of reading disabilityzrin Japanese children is due to the

fart that'Kanjis provide a visuall representation of Semantdc meaning

whe'teassEnglish and alla\;at_:her Western alphabetic scripts merely

represent a sequence of sounds. The child 1eafns each’ ideogram in a

terms of its meaning, whereas phonemes or "letters" are meaningless

as such until they form a phonetic combination that the.child can

n
- 3

recognize through daily use o~$ spoken language, o N y’

The differences in processing the two types of script .

A 4

that hav.e been postulated by the Japanese researchers are in many ways

analogous to the two information processing systems that have been

brcposed by North ‘American thedrists studying human memory. These

theoristsv (e.g- Atkirson & Shiffrin, 1968; Bower, 196"9; Pai\{io; 1971)

have postulated the dual coding hypothesis, which states’ tﬁa_t incoming

[

~

N

. ' .
’ .
a
. . - Co .
‘ e . - . .
. N . .
) , y B . . ) . - '
. o . . .
N\ g 8 .
- ’ . ’ .
' . N
o .
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semantic infoknation can be encoded' and stored either in'an auditory-—‘

| ve&bal-linguigtic form (ve\rbal code) or in a visual-imaginal form
- (visualcode) - Vo I ‘ ~

Aecording to the duai’-coding hypothesis, pictures are

remembered better than their corresponding verbal labels because

pietures elicit both vis&l and verbal codes, whereas words elicit

<, ¢

N primarily a verbal code. Because the dual coding of verbal and visual
cues in memory is stronger for pictures than tor words it can, ‘be ' :
predicted that items prebented as pictures are significantly bettet |
. teme;nbered tha_m g:hose presented J words, when both pictdre and word
| test 1tems are used.‘ ResA xch findings are con'sistent ;vith the dual
coding model in that re gnition memory for pictures is significantly
| higher than for words (Shepard 1967) . L o N
Jgkins, Neale and Deno 1967), ‘Bencomo and Daniel (1975) |
and Standing and cSmit:h (19L75) studied recognition memory under typical c
-

conditions in which stimuli were /presenhed and tested in the same mode

as well as in "mixed" conditions where presentation and test modes

were different. This yielded four cOnditions; P-P, in i.rhich' items

.
3
v

were presented and tested in the picture mode, W-H, in whieh items
vere presented and tested in the word mode, P-W in which pictures N

- o
" were originally presented and‘tested by wards, and W—Pg in which wo_rds»
. % . v ’
were presented and tested by pictures. . s
S "\
The findings from these studies show that recognition was ¢

LY .

best in the'P-—P condition’, intermediate in’ the P—ﬁ a W conditions, . ‘

"and Worst in the W-P condition. The fact that the P-P condition is . 1’

AN







v " is more effi;:ienq in encoding and orocessing ‘abstract information.
. .~ . - ’ : . o ' ‘ a u
Jd A\, .Thus, the super'iority of pictires over wm‘d*s can“be exp]‘!ained'in‘ terms

of ‘the assumption that imagery increases as a function of concreteness.
Enpirical evidence from studies of recognition and recall memory in- a
. dicates that ,pictur\es are rerzmbered better than their verbal labels ’

kconcrete words), and that concrete words are remembered better than
s ) '

abstract words, (Gorman,\ 1961; Paivio & Y‘armey, 1966; Pa‘ivio. & Csapo,

19'69)c.l‘< - ' E ;‘- [ § ‘

t -

: Toqng (1971) definee a Chinese character as a "concrete sign N

1

A : or symbol that represents either a figurative object or an abstract

idea by reason of relationahip, association,‘conventio’n, or‘pictorial '

.

‘ aptness". He claims that Chinese writing was, designed to express
thoughts. and feelings by means of visual symbols directly' representing

o the mind, whereas alphabetic writing directly represents tﬁe auditory

forms of speech. Certain poets who work in the area of concrete poetry

‘ and imagist technique in poetry follow the theory that Chinese wpitten ‘\

aymbols are "thought pictures" (Pound, 1969) that could convey thoyght

'processes in a vivid -and concrete form. As Ch’no (1968) 'nuts it,
. . N o '
"although symbols need not be iconic, symbol complexes in iconic

relations with. object complexes will have certain advan‘tages“. .

o

It may therefore be speculated that,. 1if the pictorial ¢

s

b qualities are Inherent in ideographic script, words written in that
script might be superior in_ evoking sensory"images which might facilitate —
recognition memory, when compared "to words written in alphabetic scr:lpt N

~

Further, concrete words written in ideographic script might have a







1
i
3
i~

research op pictures and rds suggests that the ideographic - to ~
~alphabetic condition will be superior to the reverse condition.
Since Chinese symbola.are assumed’ to be motre concnete_in
the'representation of_tbe object or evén of abstract{concepts; the
,cOncreteness level of the stimuluslitens-was aiso.manipnlated in
-“this study. It may be specula;/9 tnst concrete.words written in
"ideographic script would produce better recognition memory ;hsn the
same words written in alphabetic script because the' ideogram have the
potential advantage of having both perceptual-symbolic features

f“ﬂi
imagery while the concrete phonograms hsve.imagery only. Abstragt

1 *

words, because Qf the lack of visual imagery, would yield poorer

recognition than concrete words regardless of script. However,“‘

-

abstract words written in ideogrsphic script would be predicted uo
have an advantage over the same words vritten in slphabetic script,
if ideograms do evoke perceptual images and thus give a certain deguee

of concreteness to the abstract word.' {R - ' ' 3

The paradigm of Experiment I used four script conditions.

‘.a) words written in Chinese at both presentation and test (c C),
o
b) words written*i§7Korean at both presentation and test (K K); ‘

c) words written in Chinese at presentatinxand in Korean at tebt (C K),
and d) words written in Korean at presentation and in Chinest at test
(K C). The questions being asked with respect to probability and )

latency of correct recognition under these conditions are; a) Do the ,
' game mode conditions (CC and KK)' ﬁiffer significantly from mixed mode .

- 4

conditions (CK and KC)? b) Does the ideographic " same node.conoition'




(CC) differ eignificantly from the phonetic seme mode condition (KK)?

. c) Are the mixed conditions, cK and KG, eignificantly different from

e

each other?

'

) a

With regard to concretene&s, the following questions are

being investi_gated in’ Experiment 1. R ‘ e T
’ b ' v i . v .I
1, -Are the concrete words recognized faster and better than abstract

-words, as would be p‘redicted by the dual-coding hypothesis? - .

2. Does, the effect of concretenqs level depend on "the type‘of \ R

script used?' Specifically, the -.que'ptimehere"are: does the difference

+ A CE N

-

between abstract and concrete nouns vary as a function of .whether

a) the nouns are presented and -tested in the sa’me'~gréphic mode versus

), different modes; b) ' the nouns are presented and tested in the idep-

N graphic versus in the alphabetic.mode, and c) the nonns'are pr ) 4
., o . N ) ‘ - ) N t‘

/‘\,and tested untfer CK ilersus KC conditions.

The other questipn with vhich this research is. concerned I / .

e .
is the relationship between pictures, ideograms and phonograms. Pic- .

torialism is certaihly involved in Chinese syste}ns of writing, but Ll
ideograms are Btill linguistic symbols and not pictures. Experiment >
2 (matching pictures and words) investigates this problm by testing |
reeognition mepory fpr pictures (1ine drawings) and their verbal
( ’ labels the latter belng represented ideographically or phoneticalli.‘ \
\ ' Half the ;ubjeets g®e the item in picture form at presentation and |
% in verbal form at test, the remaining subjects are presented with the
verbal form and are tested with the pictorial form. In their verbal -
fo‘rm the items may be written in either the ideographic or the phonetic

N




%

introduced to the operation of the tachistoscope (Scientific Prototype -

4

3-channel Tachistoscope, Model .CTﬁ) by briefly exposing the word N . 4

. . . ) . . , . . NI

© Ypractice" wri,ﬁten in both Chinese and Rorean script. The following
. ' . ! . oY n

instructions (in Korean) were given to each subject. "I will now

N
. 4

show you several words, one at a time.  Later I will show you these ¢

- \ . words, cémBined with néw words you have not s;en. . Your- gask is to

determine whether or not you have previously sésn f;he vord For - -

¢ . ' c . .

‘h/g;‘;\;'ertain: items youl may not be sure w};ether to s@y yes or mo, but you -
must make a decision ;’n e 'way or the.other.” Therefore, tr; to make

S R v 3
~

. 'a decision of _yes or no lag quickly and as accurately as you car*."'
B) addition, the subj‘e‘cf was told thét the words he has

- geen in one script may appear in the other, bu%.*?his‘res‘ponse. should

/‘9":3:: on the word itself, not the way it appeared. This was done. " . .
to nicate to tﬁe \subject that he was[beixgg,te‘éteci for the "word" .. "-

recognition, not “script" recognition.' The subject was then shown

~ '

* how to press the buttons corresponding to "yes" ojr .“m.':,"' on-the reépc;ﬁae K
©  panel. The' response pan,lell wés ’at.'tached to T t:[xp‘er‘;vhicl.x recorded .‘ e o
aut:o’ﬁ?if!*s%lyv the '}at:eaticy 1:;. nilliseconds, and a ligl;t signal cievic'g N
o ,S’wh'ic\;h indicatled f:he subject's "yes“ ot; "no" choice (g.re)en‘fo‘r. yes
+ and red for nw The experiée;’tér transcribeéd the latency for each

. | .
test item. ° . ' 2 2 M “
’ 9 . l (Q . ’ , B ] .
The two-experiments were conductedin the same session,
- ¥ Y s . - -
vith a short break between Experiment 1 and Experiment' 2. The rate of .

. -/ ptesentation was set at, 5 seconds throughout the entire procedure.. ~

' vhich to;k approximately one, hour per subject. '

-




. . - [N
. . X P

. ‘ . T a
After the testing was completed, the subject was taken;to

’
S~

the ‘experimenter's' office where he filled-out the questionnaire /“id,./

» wae asked to express his impressione about: the experiment. Th
he )

2
eubject was then paid for his participation. "The te?ting was cartied

. out dur_ing the months of March and April, .1974. .
. ) N . - . . ) :‘g{’
Co N . _ Experiment 1
Method . . Lot

Mat:erials. Forty concrete houns and 40 abstract nouns were. . N

‘drawn from a 1ist’ of 925 words based on Paivio, Yuille, and Madigan

. -

(1968) y Each word was t:ranslated into the best equivalent in vl(nrean :
(Minjungsuguan 8 Pocket English*l(orean Uictionary, 1958). Only words "
that were two-symbol ~(2-sy11ab1e) and that could be transcribed.both .'
1n i.deogﬂraphs and 1in phonetic symbols were used. Suitable abscr:\} .
" ..‘.; \ vords were not @ fficult. to find because most: abstract%orean words. ,
can be written in 1deogr‘aph1c symbols anﬁ most nouns that are tran~. h i
scribabletin Chin;se are two-syllabic words. T}ie choice of concrete .
words was more 1:lm:lted althougy it was. possible to find 40 sugh words
. "which were on Paivio et al's list. o L ’ - .

N -

‘The 40 concrete nouns and the 40 abstract nouns ‘were then
randomly subdivided into\lo sets of 10 words each and each set was '
ra_ndomly divided into ‘two groups of 5 words eaeh; 6ne group serving
as'the.presenta'tion' words (old items),.and ‘the‘ other as fe:[is -(new
‘items) (Appendix I, Tabltas C and D) The mean imagery ratings -and

DT concreténess ratinge brased on the Paivio et &1 norms 13 showﬂ :Ln ' o

Appendix I, Table E for the old Qild new items of each set. .
8 . e - .o






dition x concreteness. interattion were split in' an anglogous-set

-

'of thfee planned ‘comparisons, designed to answer the. same set of _'

3

. ~ \ 0 T — . » .
'questions in the context of different levels of concreteness. Thus, .

r

the three comparisons were désigned to answer the following questions. A
¢H) does any difference in regogﬁ‘ition of ita presented and teated.
in the same script (CC and KK} JLersuB those presented and tested in
‘altered script (KC and| CK) vary as a function of level of concrete~
.ness of the items? )

~

(2) do€s ﬁh&\xj,ative effectpiveness of‘Chinese and Korean scripts

e

for recognition»memory,, (cC vers QEKK) differ with 1eve1 of ?:oncrete—
. .

ness of the items?- 1

. -

(3) s the relative effectiveness of the twd’mixed script ponditions

on recognition of items (CK and KC) altered by level pf concreteness

of the .items? | ‘. ~: S Y\

.  Half the eubjects vere given all the combination of script

at presentationrand test, first using the abstract words and then
using the concrete‘\vorda, while the remainiug half of the subjects g

recelved the alternate z_;eq'uence, concrete words fiist followed ’by
P ‘ o~ ; K

abstract words. - o -Ii.x..'__i i . “

For each type_of word, abntract'or concrete:, ,the aesignment

" of the four- sets of five presentation’worde and five foils to the four °
ocript conditions was systematically counterbalanced acrossg subjects
using a Greco-Latin square (Appendix I; Table F) Sequence of words

.‘ in the presentation phase was blocked by script condition with |

o . . Ce

- gequence of -script conditions' being counterbalanced across subjects
v . - b r g '

. .“

R




didd 4

R Raide

. '
. * . oL ) '
T Teble 1~ - o
“  Probability and Latency of Hits as a Function
§ . of Word Type and’ Script Condition ~ e ' <_ a
Ford Type’  Script  "Probability Slatency
. N | ‘Subjects (a) . Items (b)
. cc. .96 .. 982 980 -
, KK ' .84 . 972" . . ' .960
Concrete ' . .
e K .84 . 1069 1074
M *\ N . ”’ ’ ! v , . * ¢
"~ RC P 7 (1262 1146 ‘
cec o N .93 T 1012~ 967 -
- g
¢ KK - 86+ 1061 . 1029
Abstract - . S0 .
K .81 * 1050 - 10407
Co KC - .67 1agl < 221y

N

(a) . Mean af nmedian response 1atencisin m:lllisecoudsﬁ rper subject.

(Medians based jn latencies for all items correctly recognized
ct under a given condition) iy

by a given sub

(b) . Mean of median esponse lat:encie.s in milliseconds, per iten-.\..

b

"(Medians based on latencles for all subjects correctly -
recognizing a given item pnder a given condition).

S




[ e B ‘ R

~ Chinese script was@sed at presentation and Korean at test than when !
\

Korean.was used at presentation and Chinese at test, F (1, C) = 7.48,

p < :01. There was no signifieanq,difference between the two levels of '

. toncreteness nor were any of the three comparisons made on the interaction

[
- i

between script condition and concreteness level’ stat_istiéally significant.

The absence of any interacq.ons‘meahs that the effects of “script con-

[} "‘ ' - .
dition noted above did not differ as a function of level of concrete-
. n P o~ ) ~

.

ness, 4 (. . :
. <. -

) The analysis of' the latency of hits made usel of a procedure

w

. s’uggested- byACIark (1973) whick required the data:to be‘anaiyzed

N

. twice, first in terms of subjects collapsed across items in order to
essess the generalizability of the findings to nev} samples of subjecfs,
ad . : [ . \ -

and second in terms. of itelns'collapsed across subjects in order to
K o K !

assess i:he'generalizability of( the findings to néw samples of ‘items. \\
. '-w."b . . . ' . .

The two ‘sets of F ratios were then combined into one Set of Quasi F

Y

ratios (Clark 1973 Equation 2 for minjimum F ) in orxder to test the

generalizability of the effects to new samples of both subjects and

t

:!.tems combined. The data used in these analyses were the median

v v 'cl

\let:encies of ‘hits, these medians being calculated across subjects
when t:he analysis was in terms of items and across :ltl

s when t\he l
A
- analysis was .in terms of subjects. Latencies of "misses", that is of

P \ : ‘
,‘failures to recognize old items, were mot combined withlatencies of - .
. hitg because their inclusion would have biased the analysis since

' > Lo ' : . ' .
misses were not randomly distributed across treatments and tended fef‘ .

. have c‘;ornsider‘ably longer latencies _chan did the hits.

-
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.Probabllity an‘dl Latency of. Correct Rejections _ ) ‘
- . 'Mord Type Script Probsbility ¢  Latency
' & SRR Subjectéa) Items(b), -
N ' \ . j ' ) ' ’ . ’ ' - ' ? “
Lo o . .98 .. 1200 . 1165
R / KR .89 . | - 1094 . 1038
: ' Concrete o . .
. o CK " .96 , 1137 ‘ © 1109
\ ‘ KC .93 1224 . 1195
" ¢e To.98 . 1167 - 1168
A . T . KK .86 1188 - 1196
§ Abstract ’ R L : .
' -CK . 93 1232 | - 1208 _—
KC - .92 . 1485 L J 1365 K_ﬂ ‘
~ ~“'('a) ‘Hean of median response latencies in milliseconds, per :
subject. '(Medians based on<lat s for all items
correctly recognized by a given subj t »umh{ a given .
condition) . . Ce
‘ N * (b) Mean of median response lat:encies in milliseconds, per item.
(Medians based on latencies for all subjects correctly
_ N recognizing a given" 1tem under a’ given condition) \
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. \
three degrees of freedom available for script condition& we::e par-‘

titioned into one for script at time of testing, which would snswer,;

the ques ion of whether foils wx;itten in one. script were correctly’
£

’

rejected any better or faster than fo:Lls in the other ‘script, and one

each for presentation script and 'for the interaction between presenta-— .
tion &nd test script, which would get. at the question of whethbr ‘there |
were any conte%tual effectg on the recognition of foils as a function .
of. presentation condition of the old items that surrounded them. An
analogous set of three comparisons was used to partition the three |
degrees of freedom available f,or the seéript conditfﬁu x , concteteness‘

‘ interaction.
s

I o - Anslysis of the arcsin .trabnsformation of the ~pro~babilit\ies
‘(Appendix 11, Table B) shoqed Wic&nﬂy more correct rejec'-x
tions were made with Chinese script than Koreqn script, F. (1 00) = |
7. 38 P < 01. There are also a signi_ficant effect due to presenta-

. .tion script of the old items, F (l,DO) 15. 71, B< .01, indicating ‘

that the folls wgre recognized better in the context of old itmns

|

.presented earlier in ‘Chinese than in the context of old items preeented T

~

' earlier :ln I(orean. The presentation—test interaction was not sig—-

nificant. There was also no significant effects due to word concrete—

ness or to any interaction between word concreteness /gn'd the script

conditions. g .
F

\ .. The :lndividual analyses of variance on the 1atencies of [

1 F3 v

corr‘ect rejections.with subjects jnd with items as the: rsnﬁom factorp.
. \ . " . ~ ) ‘

7 are given in Appendix II, Tables-F and G, re‘spe&ctﬁrely: When these =
S .‘ ‘ ! . M ' i

EEAY







Figure 1. Mean of Median Subject and Item Latencies of Foils
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ideographic script. ~The latter 20 words were rendomly divided into
N two sets of 10 words each, making in total three lf)—wor&,aets. " “Bach

. jset’ was subsequentlﬁ ;randomly subd:lvided into 5 etudy \;’oriv end 5

. . foils. All words were written in 1ndia ink on the lower half of !
) §.

11" x 7" cards. Thirty pictures (line drawings) representing the

30 nouns~described above were made‘ on 3" x 5" index cards and were
\ ' ) ’

- mounted onto the lower ‘half of 11" x 7" cards for tachistoscopic -
N N . f . L ) .

: presentation...

MY
’

__e_a__:ggg- A 2x3 betveen—fwith:l,n design with two levels of pre-
sentation-)g;st mode, wqrds at presentation to be recognized in picture:s‘z
* at test (WP),*and pictur‘ee at presenta;ion to. be recognized in words
' at test (Pw), and the three levels of script type, Chinese (C), - |
Korean (K), and native Korean (NK). It should be noted that the

1

1nc1usidn of the native Korean words meant that the design was not “
T ‘ orthogonal in that, whereas the items which vere transcribable in '
both Chinese and Korean .could be balanced acrosé two levels of 8cript )
i type, C and K, the native Korean (NK) vords obviocusly c0u1d not: be 80
‘ - balanced. ’ ‘ : Co N )
\ A eubject was preseﬂted either vﬁﬂn-rords followed by p:!.ctures
v during test, or w:lth pictures followed by words at test. The following
metmction was given to_ each subject: "I will now show you several

.worde (or pictures) and later you will be tested for your memory in

T pictures (or 4n wr‘ds) " The order of words at presentation was newly
' randomized for each subjeet, but order of 1tens at the test phase was

plways fixed in all three sets- combined (see Appendix III 'I‘able G).

©




\ : . St .. L ' ‘. | \

°

Results‘. o
' Hits. ‘Proba'bility and latency of hit.s 15 shown -in' Table 3, as. ;»:'
‘ a function of scr:lpt: type (Ch:lnese. Korean, ﬁative Korean) and the
presentation—test order (pictuword Versus. word-picture)
Analysis of. the- arcsin tliansfomation of the proportion’
' ‘hits (Abpendix 111, Table A) showed no sj.gnificant effect of acript
type or of presentation—test order, but did show a 3ignificant inter- :
'pction between script type and presentation;—test ordet, F (1 00)
5.98, P-<.05, . Table 3 shows that the differences among the scr:l.pts‘ ‘
depended on whether the wordégwexe‘presented to be']:a'ter Tecognized ‘ VAR
as pictures, or vice versa. Vhen‘tbe presentation-test sequence was ‘

A

' wdrd-pieture, Chinese was reEognized' better than Korean, and Koréan'
better ‘than nativ?xorean words. When the present.aﬁion—test seque:ic‘e

IS

-

‘

was picture-word, native Korean ‘was necognized better than Korean, . N o
and Korean better than Chinese. ‘
Because the main interest 4n the e:periment lay in the com-

' parison of the same words represented in both of the- scripts” and, as . '_ f Sy

vell, in pi@res, the native Korean words we;\ekexcluded (since, by -
‘ defin;lt:lon these could not be written m.Mese chm;acters)_ and'a
l -f\:;ther 2x2 'analyeis was per-fbmed on the arcsin transformation of
N ptoportious of hits “for the Chinese and Korean script conditions only.’
Th:l.s ‘analysis (Appendix III, Table B) showed a significant m@:ln effect“ .
of presentation—test order, ¥ (l,eo) 4. 41 P < .05, 1nd1cating .

that recognition was ’better when words were encoded” to be tested by

. plctures than when pictures weredgncoded to be tested by words.

8




: S - 3
' Lo : . ol
/Mer the words were written in Korean or Chinese script

; '
't . . \

had no main effect, but there was a eignificant ‘interaction betveen'

ordef and scrdpt, F (1,00) = 5.73, 2'< .01. As may be seenqlfrom
o<
Figure 2 ‘the difference between “Chinese and Korean scripts depended

"k

upon the presentation—test sequence, that is, when the sequence was
- R ' ’ -~ -

word-to-picture, pictures vhose verbal labels were originally pre-

sented in Chinese script were recognized better than were pictures

whoge verbal labels were originally pre,sent':ed' in Korean script’ but:
L
when the sequence was picture-~to-word, verbal labels in Korean script .
( \ .
were recognized better than were verbal labels in Chinese script.
. - /

. L A 3 x- Z/ma-),-yei & ariance.on the latenéies of the-hits,

! L analyzed with subjects as: random factor (Appendix 111, Table C) .

\ - showed only a significant interaction of script type and presentetion— .
test sequknce, g (1, 22) = 3.85, p %.05. As may be seen from Table 3,
thia 'in'ternctiyon reflects Nt:h‘e. fact that in'the word;co—pictufe~rcon—
N o dition, Chinese was recognized faster ‘t:han‘ Koreen, andglgorean faster

*  than native Korean, while in the picture-to-word condition, Korean
was recognized faster than native Korean, and native Korean, faster

~ than Chinese. ' e

-

Because of .the non-orthogonality\ of the design with~ respect :

w

to t;he items in.the native Korean condition, it: was impossible to do
| .
“a comparable 3 x 2 analysis with' item latencies as the random fa-ctor.

Therefore the native Korean condition was omitted from . the analysis, )

reducing the design to 2 x'2 balanced factorial, and permitting the

o

-4 parall‘&*“epbaect and item analyses gnd the calculation of Quasi-F
. ‘ b ‘ ‘ : .

"
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R _ Table 4 .
o Probabilit:y and Latency of Correct Rejections as ' | o
. " & Function of Script: and Presentaﬁion-l‘est Grder L
Co% |
' - , , .. .0 .
Condition .-  S¢ript =~  Probability @~ - Latency = -
" subjects'® Items'®
y  Ofinese . .97 1485 1510
" dordt Korean .98 <1462 . 1470
Pleture " Native - ‘f o ' o n
L Rorean .95, 1262- . 1275 o
- ' ’ Chinése . ’ W92 - 1‘603 . - ’* "} )
. Plcture- ) Rorean - 1.00 - 1207 "+ 126
ln o« ’ s ’ v
‘ Yord -Native - : ‘ o
e -+ Korean - . 116Q. - 1145
. > . E
(a)” Mean of inedian response latencies in milliseconds, per Subject.
.. (Medians based on latencies for aTl itéms correctly recognized
by a given subject under a given condition).
(b) Mean of ‘median T onse latencies in milliseconds; pei' item.
f _, - ians based on*latemcies for all subjects correctly - »
. recognizing a given item™under a givem conditiom). '
s izing a given itemrund 1 ndition)
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Finally, when recognition foils were tested in ideographic script,
correct reject:lon was getter, although it took longer, than when

foils were tested in Korean - script. \

'l‘aken altogether, these f:lndings ‘trongly suggest that the

., same words are remembered differently depending on whether they are
‘written ideographically or pbonetically, and that subjects do not
_Pprocess’ the words in the ‘two scripts in an :I.dentical manner.
| It can be sx\'\gued that pictures are visual and non—verba.l

whereas no_rds are jnst the ,opposite. ;l’ictures are closer to ;hysics];
realities and representstions vwhereas words are more second-level

' symbolizations of the physical reality‘ Even concrete words are more
\:!.ndirect and are more'.symboftc than p:lctures. Thus, one could mske’ a
distinction between visual and verba‘l processes, in that the processing

) of visual :Lnformation involves processes that are more, perceptual in;
nature, whereas the.processing of verbal infomation involves processes ]
that are more symbolic in nature. |

. The dual coding hypothes:ls postulstes that. both visual and
verbal processes are’ operative in memory for semant:lc informsti’o\n; .

The theory assumes thst images are more sn:ltable ‘for dealing with

-~

it

) concrete informat:lon, and are also supposed to be better sdapt/ed for -

Jparallel and spatial processing vhile the verbal system is bett}r\

—

adapted for sequent:lal or serial ordering (Paivio, 1971).
The mportant d\:lstinction between verba,l and visual processing
nay be based on the difference between linear and parallel modes of

' information processing. According to Arnheim (1970), language is, in .
c ¢
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by
‘

general, a linesr ‘mbde of thought and linking woxrds in linear fashion

>

" makes intellectuel, 1ogical, uni-directional successions.’ It is

. harder to piece together visual‘ pictnres in a linear manner.
SN y

_On the level of’ lexical itemst mozt phonetic scripts
represent linear combinations of indfvidual letters repreﬁenting
the sound ‘whereas ‘an ideographic symbol is ‘r’ecognized\es a whole
semantic configuration. Furthermore, with the phinetic word, es vith
the Arabic nuymeral, there is no natural connection between thing and
sign; all depends on sheer convention. But ideographic notation is’
more than arhitrary'symbols.' Thus, the written ‘script in ideographic
language may share more ‘similar. properties to pictures than phonetic
script. ‘

- Under the, assumption that Chinese script is indeed more
stnilar to pictures than is phonetic script, the present findings
cancbe explained by the dual coding model based on the differential
processing of. visual—imaginal cues compared to verbal-auditory cues.,

The ppocessing ofKChinese-Chinese condition was bétter than Koxean~

Korean condition because Chinese script provided higher imagery

which facilitated the recognition. The C-C and KrK conditions were

_ better than C-K and K~C conditions because the latter conditions

involved an additional transformation task (Standing & Smith. 1975)

\.

N\

The C-K condition was better than K~C condition because ideograms o

distinctivedy namable‘verbsl whereas phonograms were encoded by

the "predominantly verbal ode" e weaker visual code.

3




in pictures (W-P) or pictnres were presented first foilowed ty‘ -
“recoghition in mas (P-W). The qata consistently show this. inter-
v 'hction between script and order, that is) ‘pictures of words or:[ginallytr
- presented in Chinese are. better and more quickly recognized ‘than pictures
of words originally presented in Korean in the word- ;:o-picture condition,
| but words written in Korean are: better and more quickly recognized ‘ |

\ than words written in Clinese are in the picture-to-wéﬁ:d condition. |

‘ . ‘I'he experiment by Snodgras et al (1974) implies that \
plcture superiority is due to the fewer ways of naming a picture as ;’
compared to visnaliz‘ing a nord. Pictures and words are encod'ed both f

.. as _visual images and as verbal .code.s. . However, wl;en a picture is - .

. ehcoded b’y‘the verbal code, a reliable _trace is provided which aids ) ‘ ,:
in recognition of the same word, whereas a word . is encoded as a visual -
dmage, the image does not provide the exact code for- recognizing a
plecture since there are many more ways of visualizing a word t‘han . ' : ' .-
namfng a picture. . |

In the Experiment 2, the subject received an instructional
set such that when pictures’ are encoded he is sef. to look for jthei‘rf..
. -verbel labels at the time of ‘reco?ition and 'tﬂerefore lis most likely -
to be neming the picture at the ‘time of encoding. S:ane the naming

.

process requires primarily a. verbal-linguistic-auditory representation,

it"makes sense that subjects will do- better vith the Kojean scripts at

| tests than with the Chinese script. When trying to mat h another - . o

visual representation (Chinese script) with the original picture

which has been nmﬁed and represented predom_inantly in verbal code, -







¢ .
" made from 4ny subject, but they wo'uld' be reluctant to reveal their
possible iack of knowledge of - Chinese ecript since it is often

ploeely ‘correlated with a person 8 level of education and knowledge.

[}

. While the results of the present researcﬁcan be explained 2
f.airly well in terms of dual coding, other e.xplanat;lons can also be

offered. One such explanation can be found in the perceptual theories
. - \

of * character recognition in terms of distinctive features and feature

synthesig. , The concept of'distinctive features implies that it is
e o 2
wvarious attributea of the- shape of lettera and wotds that trigger

recognition (Neisser, 1968). For example, a visual pattern may be: ‘o -
) 'recognized in terms of attributes such as concavity or- horizontality . ' -

which are the bharacteristics og the whole rather than of the parts.

‘ One can assume that phonetic script has less variability
oY diecriminability,“ that is, th; vi'sﬁel features of ‘letters,ann "’
words ere less complex than vieual features of 1deographfc units. If'\
the assumption that there is greater complexity :l.n the visual features ~ ' f» .
T . among the units of 1deowphic script than in’ those of the phonetic ‘

-gcript is valid, then any idquraphic unit should carry more infor-

L

> .mation than the analogous” phonetic unit, i.e., the syllable or lword.
' A Y
Thus the present reéult wguld be m:plained in terms of i?creased

informhtion t ansmi‘ssion (correct recognition)‘with 1aeographic

scripta due to increased redundancy (Gamer, 1962 see p. 183) of : .

»

distint:t:lve visual fevatures. . <
. VoL
The recenthw.presented notion of “graphemic" coding also
may be relevant to the outeome of the hresent study., Kolers (1974)

v f . v
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has shown that English sentences that were read in distorted |

" . ~typography (inverted or reversedJ were later recognized far ‘b_ett'.er

.. than-Sentences ‘originally presented in normal typography. The ex-

planation for .such a resu]:t was that distorted sentences were

-

"graphemically" more complex an/d therefore required more extensive
. L analysis at the pattern recognit:lon level. Subjects, at the t:lme of

“

1 - ‘recognit:lon, rembered them better becauge of the .analytical opera-' .
tions‘used for :lnitial encoding, :Ln adddt:bn to pure semantic memory.:
% T A similar notion can he found. in Zechmeister (1972) who suggested

orthographic distinctiveness as a variable in-word r_ecognition.' He =

\ . . ~ . -
! .

showed ‘that, of lower frequency words scaled for orthogrsohic dis-

A

E . ‘ti‘nctiveness, the structurally unusual or ‘interesting words were
3 ~N T LY ‘ :

E ' recognized better. If the words written in ideographic script did

1 . ~ N\ L. ' : N * ot "o,

E . recelve a more. intensive structural analysis, either because vf the

assumed greater st,ructural complexity of the Chinese charecters or

. \ Al
Vo “ because oﬁ the subjects leGB frequent usage of the Chinese script,

theny{:he finding of gene‘rally better recognition memory for items .
written in~ideograph1c Script would be consistent with Zechmeister's

“

. | findings.
o The dire;:t aecess notion put forward:-by Japanese researchers,
of course, is an altemative ‘explanation for the findings of ?he present .
' study. The direct access explanation assumes that ideograms encode
. -meaning, and therefore is a more direct link between script and meaning,

' . bypassing sound while -phonetic scripts entode sounds, and therefore

is more indirect since the script is linked to meaning v_d.a sound.

3 T




r\to explain this result. is that merely knowing an ideographic script

" appropriate for estimating the meaningfulness of these words for

. Koxeans. . - . .o ' . : .

\ . . . . . ) . .
T - . N . . . N
'

¥ . e o o

concrete words would be easier to process than abstract words, and .
that ideographic script would be more effective than phonetic 8cript

when processing abstract words. One speculation that can be prOposed

. for an abstraﬁ_t word copcretizes its meaning and thereby reduces .the

distance between sbstract and concrete concepts. Future research is

necessary to test tths speculation. .

\ ] . ' ‘ L
Failure to obtain significant effects due to word concreteness

) '_mi_ght have been due to the particular assigmment of the words in this

Q
experiment. As described in the method section, the words were chosen

-
in order to meet the requirements that Korean' words be trenScribable

~

in both script‘s and that words be uniformly of two*-syllablea. ‘While

<

\;\ost abstract words-in Korean can be transcribed in ideographic script,

and are of-two syllables, the choic'e/df ~sancrete words was relatively
more. restricted.. It is possible that.' for Koreans, the.conérete words .©
might have been io{?er ‘in meaningfulness. Even though the words were

equated‘ for meaningfulness‘ for Enélish sneakero according to. the

Paivio et al scale, it is quite possible that these nounsg were not .

»

N

/ S The only meaningfulness ratings for Chinese words ava:llable . S,
for this stud”vere “those done by Liu and Chuang (1972) from Taiwan,'- ‘ ol
but not all synbols used in this study were- fgund in this qist and

it is not; certain whether nouns based on Chinese usage in Taiwan are' o

" any better predictions of word meaninfulness for Koreans. Although *

L] Y . ‘
. , . v .
N . .
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we may geuerally Tgree upon the relative concreteness .and absfractneiss’

of a word acrose diffege)nt eultures, the dictionary equivalent of ‘an,

English word in another 1anguage nay not represent the same’ level of

<

concreteness, familiarity, or any other such variable. The Whorfian

hypothesia .whichemphasizes' cultural differences in the interpretatiou

5

of dictionary equivalents is .appropriate here (Whorf, 1956) : j‘

4

N &

'l'he present research is an exploratory attempt at answering
N
ome of the most rudimentary questions about nonalphabetic writing

ystems. The study édopted a strict verbal 1eaming paradigm,' in-

R

vol\}iné' only sets of lexical items and pietures that are dietinctively

namable. It may be of interest to determine the particular inter-‘

agtions of the two scripts on the level of sentence’ processing, since

. plctures depicting a situation as a sentence can represent the same

\ ,

situation. . . <
”
The present study has certain implications for the use of
, ’ oo
ideograms in general. There a“re, indeed, numerous: signs and symbols .

_.that are pictograms and ideograms in Western culture. At present, )

these are 'main1§ used for trafffe signs, imiustrial purposes, inter-

national commupication and -advertising (Dreyfuss, 1972). However,

these jymbols are not uniyersally"interpretebie, especially with

\certain culturally-bound signs.‘ Thus, Kolers (1969) raises the

argument that pictograms can- ?nly be useful in locating or conveying

M
4

instructio‘ns ..
3

Huch more ambitious claims ave made by C. K. Bliss (1965),
’

‘ whose symbol system consiste of. ideographs some of which'lopk like

te

Al . - ) .‘ B .Y

| .
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Table C

oL ' ' Concrete Words (Experiment 1)

5‘3’2 .
R " .\ N
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‘artist volcano - - church "elock T o
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‘ umbrella peneil flag ' street
Foils " o ‘
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g Order of Appearance 1n Testing - L s
1. earth voleans, ~  professor - table . . -
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