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This study of Japanese second graders reveals thas, like successful
readers of the alphabet, good beginning readers of Japanese excel in
memory for linguistic material. It documents significant associations
between children’s reading ability, memory for Hiragana, Kanyi,
and spoken nonsense words, but not between these measures and
memory for photographs of faces. However, uniike good readers of the
alphabet, good readers of Japanese may further excel in one form of
nonlinguistic memory. Japanese childrer’s reading ability and their
memory for Kanji both associate with their memory Sfor visual
nonsense designs. The implication is that linguistic memory skills
may contribute 1o successful acquisition of all orthographies, whereas

the importance of nonlinguistic memory skills can vary.

TEMPORARY MEMORY IS important to the would-
be reader of any orthography. Whether material is
written in an alphabet, 2 syllabary, or 2 logography, the
reader who intends to comprehend its full meaning must
be able to rerain the information represented by individual
characters uncil such larger units as words, seatences, ot
paragraphs can be apprehended. How beginning readers of
syllabaries and logographies meet these temporary storage
requirements is the concern of this study, which examines
the relation between temporary memory skills and success
in learning to read Japancse Kana and Kanji. Several dif-
ferent types of material will be considered, as an ac-
cumulating body of evidence from the psychological litera-
ture (Ellis, 1975; Woodhead & Baddeley, 1981) and
neuropsychological literature (Kimura, 1963; Milner &
Taylor, 1972; Warringron & Shallice, 1969) reveals thac
temporary memory can involve separable components.
One such component employs phonetic representation as a
means of reraining linguistic macerial such as names of ob-
jects, spoken or printed words, etc., and is localized within
the lefr, language dominanc hemisphere. This stands in
contrast to other components, which employ nonlinguistic
representations to retain such macerials as abstract designs
and faces, and ate localized within the right hemisphere.
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The question to be asked over the course of two ex-
periments is whether these linguistic and nonlinguistic
components of temporary memory make equivalent con-
tribucions to success in learning to read Kana and Kanji.

In recent years, studies in America and in Europe have
examined the association between various memory skills
and success in learning to read alphabetic orthographies.
Not all temporary memory abilicies tend to distinguish
good and poor beginaing readers of the alphabet. For ex-
ample, good and poor readers in the second grade do not
significancly differ in the abilicy to remember photographs
of people’s faces or abstract visual designs (Liberman,
Maan, Shankweiler, & Werfelman, 1982; Vellutino, Steger,
Desetro, & Phillips, 1975). Yet it is quite evident thac good
readers surpass poor readers in temporary memory for
syllables, words, and sentences—whether these are heard
or read (Byrne & Shes, 1979; Mann, 1984a; Mann, Liber-
man, & Shankweiler, 1980; Mark, Shankweiler, Liberman,
& Fowler, 1977; Shankweiler, Liberman, Mark, Fowler, &
Fischer, 1979). This has been explained by appeal to the
view that successful readers make effective use of phonetic
fepresentation in temporary memory (Shankweiler et al.,
1979).

To date, studies of the assodiation between phonetic rep-
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resentation and carly reading skill have tended to focus on
beginning readers of English (for recent reviews, sce
Mann, 19842; in press) or of other alphabetically tran-
scribed languages such as French (Alegria, Pignor, &
Morais, 1982), Swedish (Lundberg, Olofsson, & Wall,
1980) and Dutch (Mann, 1982). One possibile explanation
of this assodation is that learning to decode 2 phonetic
transcription of spoken language places certain demands on
memory for phonetic material (Shankweiler & Liberman,
1976). If so, the association between use of phonetic rep-
resentation and reading skill might be restricted to readers
of the alphaber, conceivably extending to readers of a
syllabary, since a syllabary is 2 type of phonological
transcription, but not to readers of a logography, since
logographices do not transcribe the phonological structure
of words directly. Another possibility is that phonetic rep-
resentation is critical to all language processing, spoken and
written alike, because it meets the temporary storage re-
quirements involved in recovering phrases, sentences, and
paragraphs from sequences of individual words (Liberman,
Liberman, Mattingly, & Shankweiler, 1980; Mann, 1984a).
In this case, the relationship berween phonetic representa-
tion and reading ability should extend to readers of any
orthography—alphabet, syllabary, or logography.

Studies of the reading of Japanese an dedde between
~ thesc two alternatives, because Japanese has the virtue of
using both syllabaries (the two Kana, Hiragana and
Karakana) and 2 logography (Kanji). To date, relacively lic-
tle is known abour the temporary memory skills assodated
with acquiring Kana and Kanji. However, as some type of
temporary memory should be essential to readers of
syllabaries and logographics, we would expect some
relationship between temporary memory skills and success
in learning to read Japanese. Indeed, there is evidence to
suggest that the relationship may involve linguistic
memory, and phonetic memory in particular. For Japanese
and Amerian children alike, memory for the meaning of
spoken text, as well as serial memory for words and digirs,
has been found to assodate with reading ability in the
fifth grade (Stevenson et al., 1982).

C creainly it is possible that cffective use of phonetic rep-
resentation characterizes good readers of nonalphabetic
orthographies just as it characterizes good readers of the
alphabet. All orthographies function to transcribe spoken
language; hence, it would be parsimonious if all reading
drew upon some of the processes that otherwise support
spoken language use. Apparently, phonetic representation
is one such process, as skilled readers appear to rely on
phonetic representation both in the service of temporary
memory for orthographic material and in the comprehen-
sion of written texc. Most importantly, phonetic represen-
tation is employed in the service of temporary memory and
comprehension of written marerial whether subjects are
reading the English alphabet (Conrad, 1964; Daneman &
Carpencrer, 1980; Kleiman, 1975; Levy, 1977; Slowiaczek &
Clifron, 1980) or the Chincsc logography (Hung & Tzeng,
1981; Tzeng, Hung, & Wang, 1977).
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th it is possible that the acquisition of nonalphaberic
writing systems demands less of phonctic memory than the
acquisition of the alphabet does. All orthographies tran-
scribe the words of spoken language, but they differ in the
naturc of the units that they transcribe: Alphabets
transcribe phonemes, the Japanese Kana transcribe syl-
lables, and Japanese Kanji transcribes words. These dis-
tinctions could influence the degree of importance of
phonetic representation to children’s initial acquisition of
word decoding skills. The beginning reader of the
alphabet, for example, who is attempting to recognize 2
written word like “kitten,” must be able to recover and in-
tegrate the phonemes char the letters represent, and this
may require effective use of phonetic representation. For
the reader of 2 syllabary, recovering and integrating 2 se-
quence of syllables like “ncko” into a word may also in-
volve phonetic representation, but the demand could be
milder than thac of the alphabet, insofar as syllables are less
abstract phonological units than phonemes, and there are
typially fewer of them in 2 word. For the readers of 2
logography, word decoding may place almost no demand
on phonetic representation; as the characters of logo-
graphics transcribe words on 2 one-to-onc basis, recogniz-
ing 2 word could be an all-or-none process which does not
require that phonemes or syllables be rerained in tem-
porary memory.

Thus it is an open question whether use of phonetic rep-
resentation distinguishes good and poor beginning readers
of Japanese. Likewise, it is an open question whether, like
good and poor readers of the alphaber, good and poor
readers of Kana and Kanji tend to possess cquivalent non-
linguistic memory skills. The possibility that such is the
ase is suggested by findings that, for marure readers of
Japanese, the reading of both Kana and Kanji tends to be
associated with the linguistic memory facultics of the Jeft
hemisphere more than with the nonlinguistic ones of the
tight hemisphere (Sasanuma, 1975; Sasanuma & Fujimura,
1971). Yet it is nonctheless conceivable that the acquisition
of Kana and/or Kanji places greater demands on visual
memory than acquisition of the alphaber. Syllabaries to
some extent—and logographies in particular—involve
considerably more orthographic units than the alphabet.
Would-be readers of Japanese must be able to encode and
remember more visual shapes than would-be readers of the
alphabet, and chis could place a greater demand on effec-
tive use of nonlinguistic memory skills.

To answer these questions about the relationship be-
tween various types of temporary memory skill and success
in learning to read Kana and Kanji, two experiments were
conducted. The research design drew on a previous study
of American children (Liberman, Mana, Shankweiler, &
Werfelman, 1982) which used the recurring recognition
paradigm of Kimura (1963) to assess good and poor
readers’ ability to remember alphabetically written mater-
ial, visual nonsense designs, and photographs of unfamiliar

" faces. The first experiment extends this methodology to

the use of spoken nonsense macerials, to determine
whether cffective use of phoneric representation dis-
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tinguishes a population of good and poor Japanese readers
in the sccond grade. The second experiment compares
these children’s memory for Kana and Kanji with that for
two types of nonlinguistic visual marerial, abstract designs
and faces. :

Experiment 1

Methods

Subjects. The subjects were second-grade children
actending the primary school attached to Ochanomizu
University in Tokyo, Japan. All available children par-
ticipated, including 50 girls and 50 boys, of mean age 86.6
months (SD = 3.5 months). At the completion of the
study, each child was rated by his or her classroom teacher
as cither good, average, or poor in reading ability.

Materials and Procedure. The materials were 52 two-
mora (i.e., disyllabic) nonsense words which were phono-
logically plausible according to che intuitions of five native
spcakers of Japanese. They contained a2 sampling of
Japancse consonants and vowels in a variety of combi-
nations. Memory was assessed according to Kimura's
(1963) recurring recognition paradigm, which required
that 8 series of 10 items be formed from the corpus of 52
nonsense words. Four of the words (the recurring stimuli)
were duplicated in each series; the remaining 48 (the
nonrecurring stimuli) occurred only once. One series of 10
words was the inspection set; the remaining 7 constituced
the recognition sct of 70 test items.

The test was administered in a single session by a male
native speaker of Japanese who read cach item aloud with a
ncucral intonation contour at a rate of one every 5 seconds.
All children were tested in their classtooms while seated
with their classmartes in their normal seating arrangement.
Their task was to first listen to the words in the inspection
series, and then to listen to the test items and to mark on a
tresponsc sheet whether each item was “new” or had been
heard before (further details of the methodology appear in
Manan, 1984b).

Resuits and Discussion

The main purpose of this experiment was to determine
whether, like beginning readers of the English alphabet,
children who differ in the ability to read Japanese differ in
memory for spoken nonsense words. The answer is affirm-
ative; good readers surpassed poor readers.in memory for
the nonsense words, as the following analyses will show.
On the average, the number of correct responses (out of 2
maximum of 70) was significancly better than the chance
level of 50% correct, #(99)=40.0, p < .001, aithough
children differed considerably in the accuracy of the re-
sponses. The highest scors was 65 items correct (out of 70);
the lowest was 36, and the mean was 57. Most importaatly,
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the 15 children whom their teachers rated as good readers
achicved 2 mean score of 62.4 correct, which is significantly
better than the mean score of 45.0 correct achieved by the
10 children rated poor readers, #(23) =6.18, p <.001.
When the meénory scores of the entire population of
children are considered in relation to their reading ability, 2
modest, bur significant correlation is found, r(100) = .25,
£ <.006. ' :

As phonetic represencation must be employed in tasks
that require temporary memory for spoken nonsense
macerials, the implication of these findings is that better
readers of Japanese tend to make more effective use of
phonetic representacion than children who read less well.
Whether use of phonetic representation is as important for
successful reading of the Kana syllabary and the Kanji
logography remains to be explored in the second experi-
ment, along with the question of whether memory for
nonlinguistic material is related to successful acquisition of
cither Kana or Kanji.

Experiment 2

Methods

Subjects. The subjects of Experiment 2 were the same
100 children who participated in Experiment 1.

Materials and Procedure. The materials included four
different types of visual stimuli: abstract designs, photo-
graphs of Japanese faces, Hiragana, and Kanji. Memory for
cach type of stimulus was assessed separately, using the
methodology employed in Experiment 1. The abstrace
designs, taken from Kimura (1963), were the same as those
employed by Liberman et al. (1982). The photographs were
frontal view, black and white pictures of male faces
selecred from a Japanese high school yearbook according to
the selectional criteria in Liberman et al. (1982). The
Hiragana materials were written ctranscriptions of the
nonsense words from Experiment 1. The Kanji materials
were drawn from the government-approved set of Kanji
that children master in the first grade. The preparation of
the memory test for cach type of material was as described -
in Experiment 1.

Experiment 1 was run in conjunction with Experiment 2
in two experimental sessions run 1 week apart. The Kana
digraphs and the faces were presented in the first session;
the Kanji and the nonsense designs were presented in the
second one. All stimuli were projected in black and white
on a large screen ac the front of the room by means of 2
Kodak carousel projector. Children’s responses were
gathered as in Experiment 1 (for details, scc Mann,
1984b).

Results and Discussion

The main purposc of Experiment 2 was to determine
the relation berween reading abilicy, memory for non-
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linguistic visual information, and memory for Kana and
Kanji. As was the case in Experiment 1, the dara were
scored in terms of the total number of correct responses
given to cach type of material, and scores were considered
in relation to children's designation as good, poor, -or
average in reading ability. A first analysis concentrated on
the performance of the 15 good and the 10 poor readers,
to permit 2 direct comparison of the present results and
thosc obtained in Liberman et al’s (1982) study of
American children. The results are summarized in Figure 1,
where it can be seen thar the good readers of Japanese
achieved superior scores on both the Hiragana, #(23) =
18.7 p <.001, and Kanji marerials, #(23) = 6.12, p < .001.
Note also thar, whereas the good readers had achieved
equivalent scores on the two types of orthographic
material (p > .01), the poor readers were markedly worse
on the Hiragana than on the Kanji, #(9) = 7.18, p < .01.
Consequently, the extent of difference berween children in
the two reading groups is greater in the case of the
Kana materfals.

As for the two types of nonlinguistic material, the left
side of Figure 1 reveals that, in contrast to good and poor
beginning readers of English, the good readers of Japanese
surpassed the poor readers in memory for the abstract

“designs, #(23) =4.76, p < .01. Like beginning readers of
English, however, the good readers of Japanese did not
significantly differ from the poor ones in their memory for
the faces (although the good readers rended to achieve
slightly higher scores, any difference failed to reach
significance, p > .1).

A sccond analysis involved computing  series of Pearson
correlations to assess the interrelations berween children's
performance on the various types of materials employed in
Experiments 1 and 2, and the teacher’s ratings of their
reading ability. Performance on the Hiragana marerials was
positively correlated wicth performance on the Kanji
materials, 7(100) =.19, p <.03, the teachers’ ratings,
7(100) = .32, p < .001, and performance on the spoken ut-
terances employed in Experiment 1, 7(100) = .27, p < .01.
Performance on the Kanji materials was likewise correlaced
with the teachers’ ratings, 7(100) = .36, p < .01, and per-
formance on the spoken utterances of Experiment 1,
7(100) = .30, p < .01. Neither the correlation berween
memory for Kanji and teacher ratings nor that with
memory for spoken utterances was significancly different
from the correlations that obtained in the case of the Kana
materials. There was one difference, however, between
memory for Kanji and that for Hiragana. Memory for
Kanji significantly correlated with memory for the non-
sense designs, 7(100) = .18, p < .03, whereas memory for
Kana did not (p > .1). Thus the differences berween good
and poor readers’ performance on the abstract designs
would appear to be more dlosely associated with their dif-
ferences in memory for Kanji than Kana. Furcher findings
include correlations between memory for the abstract
designs and the teachers’ ratings, 7(100) = .36, p < .01, and
memory for the faces #{100) =.26, p <.01. Neither
memory for Kana nor memory for Kanji correlated with
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memory for faces (p > .1), and all other correlations failed
to reach significance at the .05 level of confidence.

Discussion

The purpose of this study was to clarify the types of
temporary memory skills that are most pertinent to
children’s ability to learn to read Japanese, a language
whose orthography consists of syllabaries (the Kana) and 2
logography (Kanji) instead of an alphaber. It has been
claimed thar all children readily learn to read Japanese (ex-
cept those markedly deficient in intelligence), and that
reading difficulty is 2 problem peculiar to Western children
learning to read the alphabet (Makita, 1968; 1974). A re-
cent study, however, offers some evidence that reading dis-
abilities occur as often in Japan as in America (Stevenson et
al,, 1982), implying that differences in the level of early
reading success can occur in syllabaries and logographies as
well as in the alphabet. Wich this in mind, the present
study focused on 2 population of second-grade children
whom their teachers rated as good, average, or poor in
reading ability.

The data summarized in Figure 1 confirm thar the
children rared good readers by their reachers were indeed
bereer readers than those rated poor readers. Relative to
the poor readers, the good readers demonstrated superior
memory for both the Kana and Kanji materials, which
would be consistent with the facr that they possessed a su-
petior ability to read each type of character. A further find-
ing about carly reading abilicy in Japanese, also evident in
Figure 1, is that the poor readers encountered more dif-
ficulty in remembering the Hiragana nonsense words than
the Kanji words, whereas the good readers were equally ac-
curate on the two types of materials. The performance of
the poor readers mighe have been handicapped by the non-
sensc materials, as such. However, Kana may have been
problematic because learning an orcthography that tran-
scribes abstract phonological subcomponents of words
could be more demanding than one that transcribes
language at the level of the word.

A primary goal was to ascertain whether use of phonetic
representation, 2 temporary linguistic memory skill, as-
sociates with success at learning to read Kana and Kanji. It
was found thac children with superior reading ability
demonstrated a superior ability to remember spoken non-
sense words, as well as superior abilities to remember Kana
and Kanji. It was also the case that children’s memory for
the nonsense syllables was equally related to their memory
for Kana and Kanji. Apparently, the association berween
phonetic representation and early reading success is not
limited to orthographies involving some type of phono-
logical transcription. Rather, the present findings suggest
that cffective use of phonetic representation may charac-
terize superior beginning readers whether they are learning
to read an alphabet, a syllabary, or 2 logography. This is
consistent with what we know of the memory strategies of
skilled readers, namely thac they tend o recode any type of
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Figure 1. Mean percentage of correct responses
made by good and poor readers of Japanese on
nonsense designs, Japanese faces, Kana digraphs
and Kanji.

orthographic material into 2 phoneric represenration (sce,
. &g, Conrad, 1964; Levy, 1977; Slowiaczek & Clifron,
"~ 1980; Tzeng ct al, 1977).

™ Another goal was to determine whether nonlinguistic
visual Temory skills associace with success in learning to
read Japanese. Here there proves to be 2 commonality be-
tween beginning readers of English and Japanese, but also
an interesting difference. The commonality is that, like
American children, the Japanese children who differed in
reading ability tended nor to differ in the ability to encode
and remember new faces. Thus it cannoe be concluded thac
the good readers possess 2 superior memory, in general. At
least one component of nonlinguistic memory may not be
particulacly relevant to success in learning to read any
orthography. The difference berween beginning readers of
Japanesc and English concerns the abstract visual designs.
The Japanese children who differed in reading ability also
differed in memory for these materials, and, in particular,
their memory for Kaniji appeared to be related to that for
the nonsense designs. -

Two observations suggest 2 plausible explanation of the
orthography-specific relationship between reading ability
and memory for abstract designs. The first is that, on the
average, the nonsense designs were remembered more ac-
curately by Japanese children in the present study than by
the American children studied in Liberman et al. (1982;
2 mean score 58 items correct, as compared to 49 items cor-
rect, respectively). This suggests that the Japanese children
might have employed 2 more effective strategy for remem-
bering these materials. The second observation arifies the
nature of this hypothetical strategy. During testing, I
noted that, unlike American children, when Japanese
children saw a design, they often attempred to trace it wich
their fingers or even with 2 motion of their head, as if they
were encoding the design into a graphomotor representa-
tion, just as chey might eacode an unfamiliar Kanji charac-
ter when the teacher first presents it in class. A grapho-
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motor coding strategy could explain why memory for
Kanji correlated with that for the designs (but not the ab-
sence of 2 correlation berween memory for nonsense
designs and that for Kana digraphs). It could further ac-
count for the correlation between the teacher’s racings of
reading ability and performance on the nonsense designs.
Thus I suggest thac, in addition to making more effective
use of phonetic representation, superior readers of
Japanese may also make more effective use of graphomotor
representation.

In summary, for sccond graders who are learning to read
Japanese, only certain temporary memory skills are relaced
to reading success. First and foremost, 2 linguistic memory
skill, use of phonetic representation in temporary memory,
is pertinent to the ability to read well. It associates with the
ability to remember cither Kana or Kanji materials for a
bricf period of time. As for nonlinguistic memory skills,
those skills that support memory for faces do not prove to
be assodiated wich successful reading of either Kana or
Kanji. However, effective use of 2 graphomoror coding
stracegy may be assodiated with the ability to learn to read
Japanese Kanji. It can be concluded that acquisicion of
syllabaries and logographies, like that of the alphaber,
demands adequate linguistic memory skills. Beyond this
common requirement, acquisition of 2 logography, in con-
trast to that of other orthographies, may place additional
demands on cerrain forms of nonlinguistic memory. The
outcome of having to master both Kana and Kaniji is that,
for the beginning reader in Japan, both linguistic and non-
linguistic memory skills are associated with early reading
success. ia
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