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This study provides Japanese normative measures for 359 line drawings, including 260 pictures (44 re-
drawn) taken from Snodgrass and Vanderwart (1980). The pictures have been standardized on voice key
naming times, name agreement, age of acquisition, and familiarity. The data were compared with Ameri-
can, Spanish, French, and Icelandic samples reported in previous studies. In general, the correlations
between variables in the present study and those in the other studies were relatively high, except for
name agreement. Naming times were predicted in multiple regression analyses by name agreement. The
full set of the norms and the new pictures may be downloaded from www.psychonomic.org/archive/.

An increasing number of cognitive psychologists have
shown an interest in pictorial stimuli developed for cogni-
tive experiments. Snodgrass and Vanderwart (1980) pre-
sented a normative picture set of 260 line drawings of com-
mon objects that has helped in the investigation of such
operations as encoding, storage, and retrieval processes.
Using the 250 pictures from the original set of Snodgrass
and Vanderwart, Snodgrass and Yuditsky (1996) reported
age-of-acquisition (AoA) ratings, naming times, and cor-
rect naming rates. They showed that naming times were
predicted in multiple regression analyses by name agree-
ment (NA) or concept agreement, AoA ratings, word fre-
quency (FREQ) taken from Kucera and Francis (1967),
and familiarity (FAM) taken from Snodgrass and Vander-
wart. They compared voice key and keypress responses
and suggested that the former worked remarkably well as
an indicator of naming difficulty.

Pictorial stimuli have been standardized in different
languages. For example, Alario and Ferrand (1999) col-
lected French normative data for the 400 pictures used by
Cycowicz, Friedman, Rothstein, and Snodgrass (1997),
which included the 260 pictures in Snodgrass and Vander-
wart (1980). Bonin, Peereman, Malardier, Méot, and Cha-
lard (2003) presented a new French set of 299 pictures
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for psycholinguistic studies. Dell’ Acqua, Lotto, and Job
(2000) collected Italian normative data for 266 pictures
that were different from those in Snodgrass and Vander-
wart, although some pictures were conceptually similar
to those in Snodgrass and Vanderwart. Sanfeliu and Fer-
nandez (1996) and Cuetos, Ellis, and Alvarez (1999) have
obtained Spanish normative data. Pind, Jonsdottir, Gis-
surardottir, and Jénsson (2000) and Pind and Tryggvadot-
tir (2002) presented Icelandic norms for the Snodgrass
and Vanderwart pictures. Bates et al. (2003) studied timed
picture naming in seven languages. They used 520 line
drawings, including 174 from the original Snodgrass and
Vanderwart set.

In Japan, Nishimoto and Yasuda (1982), Matsukawa
(1983), and Nishimoto and Hayashi (1996) obtained Japa-
nese data, using almost the same procedures as Snodgrass
and Vanderwart (1980). Nishimoto and Yasuda reported
that some of the original pictures were not recognizable
for Japanese participants, mainly because the pictures
(e.g., thimble, artichoke, seal, caterpillar, and saltshaker)
were not typical or familiar to them. For example, thimble
was recognized as trash can, and artichoke as bud. There-
fore, Nishimoto and Hayashi redrew 44 pictures. They
also added 99 new pictures. In the study, a total of 143
pictures were standardized for the Japanese, following
the procedure used in Snodgrass and Vanderwart. Nishi-
moto and Yasuda collected four measures—that is, NA,
image agreement, conceptual FAM, and visual complex-
ity. For newly added or redrawn pictures in Nishimoto and
Hayashi, the same measures, except visual complexity,
were collected. However, one of the deficits in Nishimoto
and Hayashi’s study was that a standardized measure of
naming time was not obtained.

The present study has three goals. First, we provide a
Japanese standardized set of 359 pictures, including 216
pictures from Snodgrass and Vanderwart (1980) and 143
from Nishimoto and Hayashi (1996), with an emphasis



on naming time data. Following Snodgrass and Yuditsky
(1996), four measures—NA, conceptual familiarity,
naming time, and AoA—are to be standardized. NA,
image agreement, conceptual FAM, and visual complex-
ity, which constituted the principal norms in Snodgrass
and Vanderwart, have been collected for the original 260
pictures in Nishimoto and Yasuda (1982). In the present
study, we measured naming time and AoA, which had not
been collected in Japanese standardization, in addition to
FAM and NA.

Second, we make a cross-cultural comparison with pre-
vious foreign picture standardization studies. Third, we
also consider whether naming time could be predicted by
one or more independent variable(s). For this purpose, we
used FREQ data taken from Amano and Kondo (2000),
which are discussed in more detail in the Method section.

METHOD

Participants

One hundred twenty Waseda University students participated in
the naming procedure, divided into three groups of 40 each. In the
FAM rating procedure, 139 students were divided into three groups:
49 for Set 1, 40 for Set 2, and 50 for Set 3. In the AoA rating pro-
cedure, 149 students were divided into three groups: 54 for Set 1,
46 for Set 2, and 49 for Set 3. All participation was voluntary. The
participants were randomly assigned to groups, and no participants
took part in more than one procedure in the experimental session.

Stimuli and Apparatus

The stimuli were 260 pictures from Snodgrass and Vanderwart’s
(1980) set (44 redrawn) and 99 pictures newly added for the Japa-
nese population. Appendix A shows the dominant names and norms.
Appendix B shows the redrawn and newly added pictures. The 359
pictures were numbered from 1 to 359 according to Japanese Kana
order (syllabary). In accordance with Snodgrass and Yuditsky's
(1996) procedure, we divided the pictures into three sets on the
basis of the picture number: If the remainder was 1 when the picture
number was divided by 3, the picture was assigned to Set 1; if the
remainder was 2, the picture was assigned to Set 2; otherwise, the
picture was assigned to Set 3. Thus, 120 pictures were in Set 1 and
Set 2, and 119 were in Set 3 (see Appendix A). In the naming task,
the participants wore a headset microphone connected to a voice key.
An MS-DOS-based computer program automatically controlled the
presentation of the pictures and the voice key recording. Pictures
were presented in black and white in the center of a CRT computer
monitor. The pictures were 400 X 300 pixels, presented 60~80 cm
away from the participant, at a visual angle of 11°-15°.

Procedure

Naming procedure. The participants were asked to articulate
the name of the presented picture as quickly and accurately as pos-
sible, via the headset microphone. Each trial was run as follows.
The signal, “get ready,” was displayed for 500 msec, followed by a
blank screen for S00 msec, and then a picture was presented. When
the participant made a response or 10 sec had elapsed, the picture
was erased. Then the response time (RT) and feedback from the
experimenter of “correct,” “error,” or “voice key error” were dis-
played. After 20 practice trials, the experimental session, consisting
of 120 trials (or 119 trials for Set 3), was presented. A short break
was given after every 30 trials. Because, as Székely et al. (2003)
have pointed out, the presentation order confounds naming time, the
order of picture presentation was randomized for each participant.
Three buffer trials were presented immediately before the start of
the main trials and after each break. The pictures used in the practice
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trnals and in the buffer trials were taken from a set of pictures that
were not assigned to that participant.

Familiarity rating. The participants rated the FAM of the con-
cepts depicted in the pictures. The participants were given a book-
let including the pictures, their dominant names obtained from
Nishimoto and Yasuda (1982) and Nishimoto and Hayashi (1996),
and FAM scales. Pictures in the booklet were randomly ordered
across participants. The participants were instructed to judge how
familiar the concept was on a 7-point scale (extremely unfamiliar
to extremely familiar). If they did not know the object, they were
asked to respond “don’t know the object.” It was emphasized that
the participants should rate the FAM of the concept that the picture
represented, not the picture itself.

Age-of-acquisition rating. The participants rated the AoA for
the concept depicted in the pictures. Booklets including the pictures,
their dominant names, and AoA scales were given to the partici-
pants. The order of the items was randomized across participants.
The dominant names for the pictures were obtained from Nishimoto
and Yasuda (1982) and Nishimoto and Hayashi (1996). Similar to
Carroll and White (1973a, 1973b), the participants were instructed
to estimate when they had learned the concept, using a 9-point scale
(2 years, 3 years, 4 years, 5 years, 6 years, 7-8 years, 9-10 years,
11-12 years, and 13 years or older). They were asked to rate the
concept that the picture represented, not the picture itself.

RESULTS AND DISCUSSION

Two Criteria for Naming Correctness

To determine how accurately the participants named
the pictures, both strict and liberal criteria for naming cor-
rectness were applied, although Snodgrass and Yuditsky
(1996) suggested using only liberal criteria. A name re-
sponse was judged as strictly correct if it satisfied any one of
the following conditions: (1) It was the same as the correct
notation (i.e., the most frequently given name in Nishi-
moto and Yasuda, 1982, and in Nishimoto and Hayashi,
1996); (2) it was a part of the correct notation (e.g., shirt
for dress shirt ot finger for index finger); (3) it was an ab-
breviated word starting with the same phoneme as the cor-
rect notation (e.g., heri for herikoputd [helicopter]); (4) it
was the first word of a correct notation including two or
more words (e.g., ashi for ashi-no-yubi [toe]); (5) it was
an idiomatic name subsuming the correct notation (e.g.,
happa for ha [leaf] or chouchou for chou [butterfly]); or
(6) it was the more authentic name (e.g., seiyo-nashi for
nashi [pear]). We regarded the name response as liberally
correct when at least 2 participants named the same word
for a picture, even when it was a wrong answer.

Exclusion of Naming Data Outliers

Before conducting the analyses, the naming data of
some of the participants were excluded as outliers. First,
the data of the participants whose naming correctness was
below 75%, using the strict criteria, were excluded. Sec-
ond, the data of the participants whose naming time devi-
ated more than two standard deviations (SDs) from the
mean naming time in each set were excluded. The remain-
ing naming data in each set and summary statistics are as
follows: Set 1, n = 34, mean naming correctness (strict
criteria) = 81.2%, mean naming time (SD) = 1,148 msec
(401); Set 2, n = 26, mean naming correctness (strict cri-
teria) = 80.5%, mean naming time (SD) = 1,101 msec
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(372); Set 3, n = 23, mean naming correctness (strict cri-
teria) = 79.4%, mean naming time (SD) = 1,171 msec
(422).1

Equivalence of Sets

As was described above, a total of 359 pictures were
divided into three sets, and the participants were assigned
randomly to each set. In accordance with Snodgrass and
Yuditsky (1996), the equivalence of the three sets was
checked in terms of naming times. Analyses of variance
on the sets and the participant groups were conducted

separately. The results showed that there were no signif-.

icant differences among the sets or groups [for picture
sets, F(2,356) = 0.954, p = .39; for participant groups,
F(2,80) = 0.733, p = .48]. Therefore, the three sets were
merged in subsequent analyses.

Naming Failures

We classified naming failures into the following four
types. (1) DKO (don’t know object), where the partici-
pants did not know what the picture depicted; 0.88%
of the responses fell into this category. (2) DKN (don’t
know name), where the participants knew the object de-
picted but did not know what it was called, which made
up 1.05% of the responses. (3) TOT (tip of the tongue),
where the participants knew the object but the name was
on “the tip of the tongue” and could not be recalled within
the allotted time, which made up 0.84% of the responses.
(4) ERROR, where the voice key malfunctioned or there
was unexpected activation due to the participant’s cough-
ing; stammering, and so forth, which made up 2.16% of
the responses.

Measures for Standardization

Response time (strict/liberal, trimmed RT). Mean
RT for a picture was computed by deleting RTs that ex-
ceeded two SDs from the mean, because these trimmed
RTs have an advantage in split-half reliability (Snodgrass
& Yuditsky, 1996). RTy, is the mean RT calculated on the
basis of trimmed RTs for a dominant namie according to
the strict criteria in picture naming, and RTy;, is the one
for'both dominant and nondominant names according to
the liberal criteria. ‘ ‘

Name agreement. NA was computed using the strict
and liberal criteria. NA, is the percentage of participants
giving the same name as a dominant name, using the strict
criteria, and NAy, is the percentage when the liberal cri-
teria are used.

H. A measure for name disagreement, called H, re-
ported by Snodgrass and Vanderwart (1980) was calcu-
lated. H is defined as

.
H=2]"1.10g2(1/1::-),
i=1
where £ is the number of different names produced for a
picture and P; is the proportion of participants producing
the ith name. Different from measures of NA (NA,, and
NAy;,), H takes into account the frequency distribution

and number of alternative names for a picture. H is the
same as U, the measure of codability of a stimulus (Snod-
grass & Yuditsky, 1996).

Familiarity and age of acquisition. The participants
rated the FAM of each picture on a 7-point scale. The mean
FAM was computed for all of the pictures. We also com-
puted the mean AoA, on the basis of the 9-point scale.

Frequency. The FREQ for the name of each picture
was determined from Amano and Kondo (2000), the most
recent and one of the most exhaustive corpuses for Japa-
nese naming words. They used articles published during
1985~1998 in Asahi-Shimbun, one of the major newspa-
pers in Japan: the corpus consists of around 13.9 million
sentences (equal to around 1.2 GB of text data). If a pic-
ture had two or more “correct” names, using the strict cri-
teria, the frequency of that picture was defined as the total
of the frequencies for these names. LogFREQ, the trans-
formed measure of FREQ, is computed by the formula
log (1 + x). When a pictiire has one or more homonyms,
FREQ could not be collected, because the FREQ of such
an item was summed with other concepts having the same
phonemes in the database. FREQ could be collected for
236 pictures with no homographic names.

Number of morae. We collected the number of morae
(MORA) of each name. Mora is a Japanese speech unit,
which approximately corresponds to a syllable in English.

Correlations Amoeng Measures

Table 1 shows correlations among the measures (i..,
RTg, RTyy,, NA, NAy;,, AoA, FAM, H, FREQ, LogFREQ,
and MORA). In calculating the correlations on FREQand
LogFREQ), only 236 pictures mentioned above were in-
cluded. Almost all the correlations among variables were
statistically significant. As was expected, H and NA,
were highly correlated negatively, because H represents
name disagreement, on the one hand, and NA, represents
name agreement, on the other hand. In addition, H and
RT showed a positive correlation. Similar to Snodgrass
and Yuditsky (1996), FAM was negatively correlated with
AoA. AoA was correlated positively with RT and H.

Correlations With Preceding Studies

The data were compared with those in the studies of
American English (Snodgrass & Vanderwart, 1980;
Snodgrass & Yuditsky, 1996), French (Alario & Ferrand,
1999), Spanish (Cuetos et al., 1999), and Icelandic (Pind
et al., 2000). Correlations were calculated using the data
for the original pictures of Snodgrass and Vanderwart. As
is shown in Table 2; almost all the correlations are statis-
tically significant. The correlations of FAM and of AcA
are higher than those of the other variables. Correlations
concerning NA are relatively low, especially the corre-
lation between Japanese NA;,, and Spanish NA, which
did not reach significance. With regard to this finding,
Dell’ Acqua et al. (2000) suggested that measures of NA
depend on language more than do the other measures.
However, FAM does not depend as much on linguistic
aspects, because it was rated-on the basis of the picture
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Table 1
Correlations Among the Measures
RT, RT}, NA, NAy, H AocA FAM FREQ LogFREQ MORA
RT,, 1.00
RT}, 95 1.00
NA, -.69""  —.68" 1.00
NAy;, -.73* -7 64" 1.00
H 67 1t —.83"  —.65" 1.00
AoA 51 50" —.56" —.48" 57 1.00
FAM -.38"  -.36™ 32 317 -.24* - 58" 1.00
FREQ ~.18" —-.19" 16" 12 —.16" -.29** 33 1.00
LogFREQ  —.35 -37" 33" 39% -33"  —47" 52" 61 1.00
MORA .19 200 -.20 ~—.18™ 23 40" —.18" —.25* —.34* 1.00

Note—RT,, naming time using strict criteria (n = 359); RT,,, naming time using liberal criteria (7 = 359); NA, name agreement
using strict criteria (7 = 359); NAy,, name agreement using liberal criteria (n = 359); H, statistics of name disagreement;
AoA, age of acquisition (n = 359); FAM, familiarity (n = 359); FREQ, frequency (n = 236); LogFREQ, log frequency (n = 236),

MORA, number of morae (1 = 359). "p < .05. **p < Ol

itself, rather than on the basis of the word used to name it
(Sanfeliu & Fernandez, 1996).

Multiple Regression Analysis

Simultaneous multiple regression analyses were car-
ried out on RT,,, using AoA, FAM, LogFREQ, MORA,
and one of the three measures of NA (NA,, NA};, and
H) as predictor variables. The pictures for which we
could not obtain frequency data were excluded from the
analyses. Table 3 shows the results. Regardless of which
variable was used as the measure of NA, all the equa-
tions were significant (all ps < .01). The equation with
NA;, showed the highest multiple R. In the equation with
NA;;,, the variable that contributed the most was NAy,,
followed by AoA. FAM, LogFREQ, and MORA were not
significant. In the equation including NA,, the most reli-
able source of variance was NA . AoA, FAM, LogFREQ,
and MORA were not significant. In the equation with H,
H made the greatest contribution, and the next was FAM.
AoA, LogFREQ, and MORA were not significant.

Taken together, these results indicate that the most reli-
able predictors were the measures of NA (NA,, NA |, H),
which is similar to the findings in studies of French (Alario
et al., 2004}, American English (Snodgrass & Yuditsky,
1996), Spanish (Cuetos et al., 1999), and Welsh (Barry,
Morrison, & Ellis, 1997). Among the three measures of

NA, NAy;, contributed the most to account for RT,,. This
result is similar to that in Snodgrass and Yuditsky (1996),
where the most significant source of variance was concept
agreement, which is the percentage of participants who
gave the dominant name or its synonym. This measure
resembles NA,;,,, the percentage of participants giving the
name that at least 2 participants gave, because in most
cases responses that were correct according to this liberal
criterion shared identical meanings.

Second, whether AoA or FAM reached a significant
level depended on which variable was used as the measure
of NA. When H was used, FAM was significant, whereas
AoA was not significant. In contrast, when NA;;, was
used, AoA was significant but FAM was not. When NA,
was used, neither FAM nor AoA was significant. These
results arc inconsistent with those in the previous studies,
which showed AoA to be a robust predictor (e.g., Alario
et al., 2004; Bonin, Chalard, Méot, & Fayol, 2002; Cuetos
etal., 1999; Snodgrass & Yuditsky, 1996). Therefore, to
estimate the possible influence of AoA on naming time,
we temporarily excluded FAM from the analysis, but AocA
was not significant in the equations with NA, and /. A
possible reason for the unstable effect of AoA is that both
FAM and AoA in the present study were rated for the con-
cepts depicted in the pictures. However, in the other stud-
ies, FAM was rated for the concepts, whereas AoA was

Table 2
Correlations Among the Measures in the Present Study and Foreign Samples From Previous Studies
RT, RTj;, NA, NAy, H AoA FAM FREQ  LogFREQ

American (S&Y) 56 60" 27 .50 - 0% - - -
American (S&V) - - .29* 35 38 .66"° .78 S1 61
Spanish 39 39 .20° 161 - .59 .83** 18 58"
French ~ - 34 31 40 64" .80 44 .54*
Icelandic - - 167 147 .28°" .56 N 67 56"

Note—Samples were collected for American English [American (S&Y), Snodgrass & Yuditsky, 1996; American
(S&V), Snodgrass & Vanderwart, 1980]; Spanish (Cuetos, Ellis, & Alvarez, 1999); French (Alario & Ferrand, 1999);
and Icelandic (Pind, Jonsdottir, Gissurardéttir, & Jénsson, 2000). RT,, trimmed RT using strict criteria; RT;,, trimmed
RT under liberal criteria; NA_ and NA |, name agreement using strict and liberal criteria; H, a measure for name
disagreement; AoA, age of acquisition; FAM, familiarity; FREQ, frequency; LogFREQ, log frequency. Dashes indi-
cate that data were not available. LogFREQ of Spanish sample was from fAC (adult word frequency) in Cuetos et al.

(1999). *p < .05. “p<.0l. *p<.10.
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Table 3
Multiple Regression Analyses
Beta Beta Beta

Weight ¢Value Weight - 7Value Weight ¢ Value
NA —.59 —1026" - - - = -
NAy - - -.64 —12.50™ -
H - - - = .58 9.64™
FAM -.10 - =159 -08 - -149 - 17 =272
AoA .06 0.81 12 2.05” .02 0.32
LogFREQ - —.06 ~ —1.03 .01 0.17 ~-.05 -076
MORA .05 0.89 .02 0.47 .04 0.67
R 50 =57 48
F value 46.01*" 60.06™" 42.64"

Note—NA,,, name agreement under strict criteria; NA;, name agree-
ment under liberal criteria; H, a measure for name disagreement; FAM,
familiarity; AoA, age of acquisition; LogFREQ, log frequency; MORA,
number of morae. *p <.05. Yp < .01

rated for the names of the pictures (Alario et al., 2004;
Cuetos et al., 1999; Dell’ Acqua et al., 2000; Pind et al.,
2000; Snodgrass & Yuditsky, 1996). ,

Third, LogFREQ did not make a significant contribu-
tion, as was also shown in Dell’ Acqua et al. (2000). This
might be attributed t6 the nature of the FREQ data used
in our study. The corpus of the newspaper may not ad-
equately represent the various texts that readers are ex-
posed to. In addition, the FREQ used in our study did not
take account of childhood data. Bonin, Barry, Méot, and
Chalard (2004) reported that naming time was predicted
by cumulative FREQ of exposure throughout a lifetime,
including childhood. Finally, MORA was not a signifi-
cant predictor, similar to the findings in several studies in
which number of syllables or phonemes was used as a pre-
dictor (Bonin et al., 2002; Bonin et al., 2003; Dell’ Acqua
et al., 2000).

CONCLUSIONS

The main goal of the present study was to develop a
Japanese normative set of pictures and to compare the
data with those in preceding studies from different cul-
tures. A total of 359 pictures, including 260 from Snod-
grass and Vanderwart (1980), were adopted for standard-
ization. Forty-four pictures of the 260 were redrawn for
Japanese audiences, and 99 were newly added. Variables
such as naming time, NA, FAM, and AoA were measured
for standardization.

The correlation of data from our study with data from
investigations of four different cultures (American, French,
Spanish, and Icelandic) was relatively high for almost all
the measures, except for NA. The most reliable predictors
of naming times were three measures of NA—namely,
NA, NAy,, and H, especially NA ;. In addition, either
AoA or FAM was a significant predictor, depending on
which measure of NA (NA, NA,,, or H) was adopted as
an independent variable. The present Japanese normative
measures for the 359 pictures can be used in research with
Japanese-speaking participants. These pictures will be
useful for researchers in different fields of experimental

psychology, such as attention, memory, perception, cogni-
tive neuropsychology, and language.
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NOTE

1. The number of excluded participants seemed relatively large. which
could influence the results. Therefore, we also conducted the same analy-
ses of the data for the entire sample of participants and compared the
results with those for the outlier-eliminated data sample. The correla-
tions between these two samples were quite high for mean naming times
and correctness (RT = .96, RTy, = .97, NA, = .99, NA;, = .95). The
results of the regression analyses were almost the same. Therefore, we
present the results only for the outlier-eliminated data set.

ARCHIVED MATERIALS

The following materials and links may be accessed through the Psycho-
nomicSociety s Norms, Stimuli,and Dataarchive, http://www.psychonomic
.org/archive/.

JAPANESE NORMATIVE PICTURES

To access these files, search the archive for this article using the jour-
nal (Behavior Research Methods), the first author’s name (Nishimoto),
and the publication year (2005).

FILE: Nishimoto-BRM-2005.zip

DEescRIPTION: The compressed archive file contains the following
folders and files:

Nishimoto_etal_2005_appendix_a.xls, containing the norms devel-
oped by the present authors as a 21 7K binary file generated by Microsoft
Excel 2002 for Microsoft Windows. Each row represents one of 359
pictures; each column represents one of the eight dependent measures
besides the names (English and Japanese), IDs, and types of the pictures.
Japanese names are described in Japanese Katakana, using a Japanese
font.

Nishimoto_etal_2005_appendix_a.txt, 2 25K tab-delimited text file of
the Nishimoto_etal_2005_appendix_a.xls. In this file, Japanese names
are omitted.

Nishimoto_etal_2005_about_appendix_a.txt, a full description of the
content of Nishimoto_etal_2005_appendix_a.xls, including extended
definitions of the columns of the norm (a 2K plain text file).

Nishimoto_etal_2005_appendix_b_summary.pdf, including the
thumbnails of all pictures (8,035K).

appendix_b, a 4,755K folder including 143 jpeg-format files (XXX.
jpg) of the redrawn or newly added pictures from Snodgrass and Vander-
wart (1980). The numbers in the name of each file correspond to the
picture numbers in Appendices A and B of Nishimoto et al. (2005), or
Nishimoto_etal_2005_appendix_a.xls.

AUTHOR’S E-MAIL ADDRESS: nishi@waseda.jp.

(Continued on next page)
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JAPANESE NORMATIVE PICTURES

APPENDIX B
Redrawn or Newly Added Pictures From Snodgrass and Vanderwart (1980)

Redrawn or newly added pictures from Snodgrass and Vanderwart (1980) are listed. These are provided by Nishi-
moto and Hayashi (1996). The number under each picture shows the item number (see Append1xA for details).

i . ;
S @ | ﬁ
7 10 16 19 24

Wi nny,
R T

82 83 : 81 86 87



NISHIMOTO, MIYAWAKI, UEDA, UNE, AND TAKAHA SHI

APPENDIX B (Continued)

88 90 9 93 98

99 101 103 104 105

107 109 111 : 112 116

117 118 120 121 122

123 124 125 126 127

132 133 134 135 136

137 141 144 145 146
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JAPANESE NORMATIVE PICTURES

APPENDIX B (Continued)

220

TR ; Y
oo
S S

151 : 153 156 ’ 157

TR

Sai ! f

it )
162 166 168 169

I

173 174 175 176

H
| T
| v <>
179 180 184 186
GG
\:\' QQ\‘\}
200
203 204 211 217

I
ff*»%% \{"E W //'}?p
U / o

221 224 228 230
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NISHIMOTO, MIYAWAKI, UEDA, UNE, AND TAKAHASHI

APPENDIX B (Continued)

241 247 249 252 253
i
*th .
\i&&k
Ny
264 270 275
292 ’ 294

=

i‘:d;
316 320
332 334

345 351

353 356 358

(Manuscript received December 25, 2003;
revision accepted for publication September 11, 2004.)
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gy ST (droodle») DIEEYEAL,



2.1 EE{EOBMNEBERE

2.1.1 BEEDODED

Al - FRBERICIB WV TIIEE - 57« XEL V- EBMEOL TR, FESHH
BRSNS, FEFEMHORBRNRABE L TREREERITS - L3 HELR, =
EMBHTHER D LIEMEITEA TR,

BSBET OV T, Snodgrass & Vanderwart(1980)? 260 B OREE R Z ik & L
TEETEREER TN, ERENIL TR TETWA. —F, EEEEEICIONT
i, droodle &FEITHIL5#273, Bower, Karlin & Dueck(1975) DB B# O = BB EALD
MRECBOVTER SN TWS, BREREORR LT, EBZWHEEOERMTbhLIITR
BRI OB E T Z L HES.

IOES 7T L BARAQO0DIT, RBERAEEHRMBEL LTO droodle DIEXE(L
Tole. AR TITE bITEBABOILTE B L LT, KA(200D & B4, droodle
DREICOVTHE - BEL, ZRMBERETS. &bz, BESN droodle 5
LTHEE - 387 X M 2170, L 0 #EE7ZR droodle 232335, LUTIZ, 2EOEELD
ERELDER « A A—VEBRLEONELHET 5.

2.1.2 R|E - A A—DERLBIZH TR

BRERDPD LD X5 RAMBREIER  BRENBMICONT 2 DOBEARNEET 5.
TN, TIRIHRA A—VREOFEEERTRETEA A—UBiThY, —ERELE
i (dual coding theory) &IEIFN 5. 5 —0l%, A A—VEHENLRBEESL LT
EDOATMBERTHS. ‘

(1) ZEFSLHER

REBROLBIZBVTIIEREN, HENRRLIERRET I/ hA A —U%E
(imaginal representation) 3fFET 2 L WO HERTHD. THulHlRA XA —UEEBDE
FEERRLIZHEL LT, DHEEERIZET 5 Shepard & Metzler(1971), A A —JBHEMN
HMEOZNEELLTWADZ L %R L7 Kosslyn(1978) 3 EL TH S . FIHOWEL LT
X Paivio (1965) 235 2. #HIL, HBREIC 16 FOLFR 23T ¥, ESBLT ITHEL
ALY bANEREENRL THDH I LER L. ZOFEEND Paivio I3, 4 A — JHfa,
TROLEFERODICHETICA A —VHR PN REREICEE TR L -,

Z D%, Paivio, Smythe, & Yuille (1968) 1%, £ A —JHEOEHIEIZL > TEEY 2 k
EERL, BEEOMESEEHICRBIAEAKEZRELE. 22U X MIaf A -0
RBEF LA A —VAOBENHSELF LA L TERSNE. ZORR, ELLBEIH
T B OB, RIBAEFDA XA —VEOBEOROFRA X —IMOENF L0 BRI
£ o7, Paivio(197DIC LhiE, MEATDHE, BESHHEH 0L LT DRSS
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BARAERETHD. F0OD, FOBREIEFNLRE COAFEILEIRRIERLRY. T
IR L, £ A—VEOEWVWESRLTIL, SBNRTBICML, #EN - BREAOFHRE LT

LEBELENS. LA TESLATFRERINLLEL, EBHUEEBI AT LEA A —
CHEEY AT AOFFICBEELENS D, MEEINCTL, EnERNZESOERS
MWELRBLEZLNS. ZOX 5 RERAEIRE L SELERE L 2 XAIT 55 213,
TEHEER (Paivio,1971) LIRS LD THD.

(2) mEHER

—F, BREBROBELTIRT ISR A—VRBEIMRINT, LIZmHhRHRaO
HERSOABHERIND LT 5MEERIEE SN (Pylyshyn, 1973). ZOEMmIC L
nig, 7ruZaREERIINR0BECEEMOBRICET AIERICI > THE(LE
h, BDX DR, RENRERESZRV.

fEE L 137>, Anderson (1978) IZXhiE, & 1 THBEIXEAEL L TIHENTED
53, MEEERTIEL O ERZSEEVAEENTVD. § 2 ICaBEORER
EMEOVThNTH S, 8310, AERRREROFAACHE-TRY, EDLIREE
CARER I ELTBRENANE D P ERDIGEHRUNEET S, 20 Licihemicd
LORFESENESE Tho ThbMBLARENDOT, BIHRMERE ILMEOMICA A
— DV AT LEFMLBERNE L.

ARIEROEICET 3 20 2 >OEHRIX, LT LBAANRVWEFETIRRY. mEHER
DRI HHEEER L SEFROLINEFNOGEREREET I LR EETIRLEHD.
¥7-, Kosslyn (1980) i%, 7 HRA A—VRGIIFET D L LARBLD, MER
BERYOANTEETABRBLTVD.

(3) HEFRLE L SEFRLEDOHEEIER

BENE L EEAR O E/ERICET 557513, Stroop (1935) 1[Z#5. HIFEETRY
HESFEALTERY T, BEOFRTRLAVIZOBHERDIEE, BERTHRE
EEXGHPDLEBEOA VI DERHLSEIHRLEFRRT S L, BEDIE D Bat
BENEZICEN-T. BEOAKIBEBNICELIRD, A7 DEBREHLI LITHT
BFEHME (A AV—TR) BELDEEZLND.

Posner(1969, 19701, BEDNEEETZ VT 4 —IKF L EBSEICET S FHO
HELOBBEZHELMILTWS. £ i, MRl EERE»HRC
BB ENT-BEREPEVHT I EBHERDZ T EEFL, RAFANRESLOFEZHO
Iz L7z,

Potter & Faulconer(1975)I3#8 & BEE L ALE+ 5 L &, HEBR L SHHERPLBEOHM
BRHRTEEESR, TRDLEF YT 4 —IEELRVBANREERBIIT 7EATH T
LERUE L CRREEE LTRWE Pezdek(1977) OB RIZEBW T H RO A2/ T
W5,
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2.1.3 REBHROEHKICHTIEENFELDERE

(1) Carmichael, Hogan, & Walter (1932) > 28k

ERFEREOHHHIZ L LT, Carmichael, Hogan, & Walter (1932)DE# D EE/LIC
LOREBOEREZR-Teb OB H 5. EBTIL, 12BEOBRLEBZICENENR 2 ST
DERDEHBPEZ DN, 2L 21X 2 2O EHOETEN TV ARRITH D HBREICIT

T8KT7 LA |, MLOBBREIE [AH K PSS, HRECL > TEEILERIL,
RERCRERL VD EADNARICLVERT D L) TIP3 ERICH o=, T O/
RITRERRE SEFROMEERAZHAITRL TV S,

(2) Bower, Karlin, & Dueck (1975)D 3B

BRI L THEEREBIRBIL (SR D) 21758, BR - BEL LITELERMR
ERTBZEREINE. HBIT droodle & TN BEHROBRKHEE LBV, K 1.1
CRLND LS RRIH LT, BURBREMMLZTSAHVEEL, ROBLEERL
TSNV LEHTERBEDRBY R L. FORE, S~1b0&40IE5BEA
BARPEN TV, £ 1 BEBICERT A M &iTo t 25, F3LH ) &M TR
WEVERTEHT AR MFT /X —BESBERIE LN,

A B
.

D | s
_ O
— ) ‘ QD ‘.

ATEERY 7 AT haryRB—rERVNTVSAA]
B MEE2cics&ETvsEhs 8]
CTEDARF v TF 4 &, S—=FR—=NLE—FBIIRTEARF vF 1]

X 2.1 BowerKarlin,&Dueck (1975) 3V 7= droodle D4

ER2ZBNTHELIIR 21IR L L IR 2 1255 droodle #FIA LT, |
BICT VB -« TR LEHCRT DRHESFEOERET oz, BAET R P T,
—FHDOREFRPVEE LTERRL, thFOREFEEL LTHMEE., $EERFZ LT
%, RENLECT U F RSO0, HEFELY, TRLUITOEEZEE L. %t
EEEEFIIRBVTY, T NMHIVEBEOIZINT AR LEFL Y bEER Lo 7.

LaL, %@éﬁ%@%ﬁﬁﬂi?xw%ﬁié ZETENTNDRDPEIR I THREN
L @21eDip, TN Lo TROXI ZEE ST bR E 52 b= DICRER
LS RO DPERFTTDHLENRDS. Bower HITERDH U Ot &2 IESIESICLTH LS
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BEWRAICEEE LRV EIED, BESEE. 20ORE, ER2IIBITSH LM
BLREOTFANRLEELY bEREMET L. Z0EEN DS Bower biX, 7V E -
THIZRoTWD 200 FBESITD L REREEL SN ERITNS.

ST, BIZFNWEDFEZ Lo TROTBBEBRENMBEESNZO TRV &
BB T D MERH D, Klatzky & Stoy (1978)%° Rafnel & Klatzky (1978)i3 Z DR % E
LT, FEERBRIAAVEMMUZEEE TR LEMRCML, EEWR T V&AM
LR BETRET Lz, ZORER, REBRICBOVTELZODNET_ABEERTHD LED
F, FUVOBRPEBICHET O ZEERLE.

(3) SHBIFH OB R

HEBFRICH T HEEOE S LOREROEE L AR, 5 CEER L2 R LIAF
ZFEH 2V . Carmichael et al. (1932) OEBRY, BEINTRABTNVIZEELED
DITELLTEY, ThEEBHFFLOTHDRLARTILHETES.

Brandimonte, Hitch, & Bishop (1992) 134 A —UERREEEZ AV EEREZITV, 75
KRG B ILOWEIZIRE RV Lz, ZOERTIIRESEMEE UL TKFFEIEY IZ 90° Bl X
¥DHE2ODOTAT 7Ny MIFRREESNIABERA VL. EERBIIIHREDES
LOLEELLORDY, TNBRICTIbH DRl L T LEGRRES N,
RiT, AEPERERRBIZBNT, 7 UH 0 EBFORBOIE S PRERENIEL, B8
HIRF S L OB R R S .

(4) EFWEFLOREDR L HIHDROKES

IE TEBNE SLOREDRFE L HIZIRIT, £ BloFh & U THRBT
PRTERD, IHQOODITRERZOBELEEELSE L, BEEROERLVIER
DPOWEDRELERL, HESEHLIRERFTo-.

b, BEEROZERCL>TTF X MNEKRET A RBOBENREZ B - DICSEN
R LOPRICHGEIRONTZEE L. BEEROER LI, HEHNEELLETN
NORBZEELTOEENELNDION, DWW, BRMICERZERELELTD
DINLWVNHIZ e ThHD. BEOL D RBETHNIE, REDEBR LN, BEOL I LHE
BTHNITIEEBROND & L. T72b%, Rafnel & Klatzky (1978) D3EBRIT,
By MRTVCEAT B0, FLOREICEETIEEES B SN, REMIC
2B EME L L2y, —J, Brandimonte et al. (1992) DEBRIT, HEAICHEMN
REBILETHDD, FTVITHEHEMREERERSE IR TWARWVWEYD, TULLER
THEEEPBLNIZS VD THS.

4t#RiX, Rafnel & Klatzky (1978) L FIUEEOEEWL AWV T, HREREERSIUVE
- WEEEDO 2BEDT A AN 7 ¥—2HEL, ERE{To7. TORKE, F—08
BTH, BEEROEZERICLIVERBROTEICHT 5 BB BLORED R L E%)
RVBRONDTEVHERINT. BEEET AN 72— LR EDEREHETIE, 5
~NBYOFREREEN L o7, FRICHL, B -FREEST A AN 77—
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BEDEEMETIE, TR LOFREREER L 2ok, Thbh, HEEEDS 4
AT T Z—DHEE, TAVREALRVWED, HEBHESY LT oRBInK
FINIEERIBLNCT L, BEDRBROhE., —F, B - HEEES (X 52
F—DHRRIL, TNDPEETHIEOCHERMICEHEMRREALEL 20, WEDENR
bz,

RREER L EFFRORSHRLHEERCETER T, B2 o TR UZERIN
BAVWLRTWS. F1HTHRELEZASREIIZO 150V A THY, EELDA
TRERCMADKBIZELTNS. § 2 BTHRETIEEHRSE (droodle) 1TH 5 1
DOVXLNE LT, REFSRRIEMTOA TR, F070D, RBFFZRICBV CHIE
BEOFMEER LT, SHOFERIHLE.
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2.2 EERBEOELEIL (1)
—droodle DERL - BE —

2.2.1 BY

droodle & i 24 1 $E5> 5 72 B Bk OBEER 2 BRE TH 5. ABFR TiI, lHA- 51(1996),
H2(2001) - £&E(2002) TESL N7~ droodle Dt v M FILEET B8, HIZ droodle %
B L, BT HZEE2BRE L.

2.2.2 Hik
(1) FAEXE LA droodle DIERK & HIE

KA (—BEEOLEETHE) 78 LIZX > TER ENT- droodle # % & 12, 76 Xt

152 #® droodle e L7=. YERKIZIZ Adobe ILLUSTRATOR 7.0d # £/ L7=.
(2) ®RE

KREZBA « KEBRED 18 E~25BOF L 604 (LHEH 21.5%, SD=1.50) %, 28
WHTHEBREL LE. JA—TR2FATNV—T, BIA—TL L. AFRIZAZAL—TH
304 (B 204, &t 104) THH, FHEMIT 21.7% (SD=1.01), B/ AL—T7H
304 (BH224, &tE84) THY, FHFEHIL 212K (SD=198) TH-oT-.

(3) ¥t

A7 TH L R &z 76 5D droodle i, #&(2001) TER X7z 200 *f 400
IRV T 286~361 DEFAF| Y BT, KRIZ, £ droodle DFN L, [F—3F L UL
L 7-#a4i7e E 2 G REY72 droodle #4872, 286 & 309 & 343, 291 & 309 & 330,
303 & 335,314 & 328 & 352 &I, TN EHIZELL L 7= droodle & & A TV 2Tz 9, 286,
291, 328, 330, 335, 343, 352 O TXZHIBRL TRE L L. BEA (20032 & 5 droodle
N5 1R (257) 2EMT DL EBHIT, 14 (362) #HEL, F7z 328 ZHWEL T 363
E LT, 2% droodle ML, ZHIZEY, B 72 % 144 £ D droodle % EERIT
REICAWAZ L Lo (TR A).

72, droodle DEMDEE 1, ARIOBEr &L, FOREDHLDTp & L. BEX
N7z droodle 225, EEDORE2EINETN 1 KBIIERTHIEMERHAOEY &, EHD
EEDZIMNIEIZERTIHETHAOE Y h2ENENIERLTZ.

BEMEREOE Y M, 257Vr, 2861/r~290Vr, 292V/r~324Vr @ 38 % 76 £ droodle
€y b1 &L, 325U/r~327Vr, 329Vr, 331V/r~334l/r, 336V/r~342V/r, 344l/r~351Vr,
353V/r~363Ur > 34 *f 68 D droodle ¥ > k2 & L7z, v PARTH, k> TH
% droodle BIEBE LR WX D IZT7 VF AICEEB L7Z.

HERAOE Y FHREEIZ, 257p, 286p ~290p, 292p~324p ? 38 Xf® droodle %
v h1&L, 325p~327p, 329p, 331p~334p, 336p~342p, 344p~351p, 353p~363p
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D 34 XD droodle 2y FI & LTERL, £y PN THOERRIEENELIESIZRS
X9, FJUFLZEBELREZ. ZhBD droodle 12313 BEEDROERIE, UTD 41z
SEINT.

OERZYPEBEBO TR TREITH TS LD
QRI—DOHED R BES EH N2 b D
OR—DYEDRERDOKIBIZAE 5 WO EZH\ - H D
DEL2IMEPEENERTHEIIN TV B LD

AEARI N —TZLIZRRY, AZV—7TiiEy bl ey FI, BIAA—FT
Tty bIEEy FIIZOWTEHETALDOTH - 7.

(4) Ffhex
AEIIEREICHERRLZEMA L, BESETEOHETER L. BESIRITSICET
ol REABRIELUTOEY Thol. .

O7 =A R — b KA, S, W5, B, &k, BB LIORTELZERL
7z. R

QDS AT N—, BIA—TZEZNENRI, IO&Ey FOREZFNENRT
FACHEMER L. & droodle ICOWT, POREEHETH DD, FEXICHMTHD ]
Mo BB THD) OTEERTEEERDE.

@F _NDBEEMH : QL F— droodle ZFER L, % droodle & FHIZF T~z
WT, IROBRE L TEDTANREDORER L THE 0, [REL TRV D TR
WHEETHD ) OTERETHEERDKL. £, HBRER, MICEYRTURH5 A
IHEITIIBE BRICEEASE .

DRROBEN : ATV~ BIAA—FIZENENRI, 10O&Ey FO droodle 5 >
¥ BIZRHER Li-. droodle DEFIZONWT, EEDROBEBEERE DL bWbh g, (&
SEEMERRV] 25 TFERICBIENEN S S O 7 BETEHE S RDE. iz, HWHRER,
MITEH R TN H D LRI BEITITEBRICEASE .

2.2.3 BROER

(1) BEEIOEERR

Ty F1IBLUT2LENENICRBIT S, BBERLEZED droodle DEME X OEHE L=
EREZR21ITRLE.

Ty b LIEBWT, BESOFHREED 2.9, EERESE 178 Thol. BINEE
L3111 D 1.3, HARFEMEIL 311r D 4.4 Thoz.

Ty FIZEWT, BEIOEHFEMEIL 29, EEREL 164 Thotr. B/NEEHE
I$357r @ 1.6, BAFFEMEIT 35310 5.1 ThHo7z.
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#21 &y MIBTSD droodle DB DOFEHE & EHRFEE
v b F#E EHERE
1 2.9 1.78
I 2.9 1.64

Yy bl RBLCEY NI ERDLEZE2EOTEHFEMET 2.9, FHEREEIL 172 Th-
7z. % droodle (28I} M X OFEFR R ILfT&& BT L.
(2) I~ EEHE
Ty b I BLORODZRETRICBT S, BMBERLZED droodle 7 A DEEHDFE
PMELBEREELR 221

#£22 %&kvy MIBITD droodle DEESHEDFIME L IZHERZE
Ty b FEIE BRERE
I 4.3 1.85
I 4.2 2.02

Ty b1ERBWNT, TVLOBEEEOTEFEEMIT 4.3, EHERZEITL 1.8 Thol. &
/INFREMENE 323r @ 1.7, HARFFEMEIL 306r D 6.8 ThHoTz.

Ty h2IZBWNT, FRLVOBEBEEOFEEFEMEITL 4.2, BEREZEIT2.02 THoz. K
/N 3321 B L TN 3581 D 1.9, HAFFEMEIL 3511 D 6.5 Th -7z

Ty h1BLPEY 22808 2F0FEFEMIT 4.3, EHEREIT 193 Tho 7.

% droodle IZ81T 5 TNV OFEEHEDOFERL R T8 CiofF L7z,

(3) EADROREEN

Ty b1 BLCIZENETNIZRIT S, TESRLEED droodle DR DD BIHEMEIZD
WTOEHE L IFEEREL R 2.3 IR LT,

# 23 &ty MIBITS droodle OEEMEDEEE L IZHERE
v b FfE ERRE
I 4.5 1.86
I 4.5 1.91

Ty MIZBWT, £EADROBEEEOFEEFEMEIT 4.5, FEHRZEIT 1.86 ThHho7.
B/MFEEMEIL 308p @ 3.0, HRARFFEMIT 320p D 5.9 TH-T-.

Ty FLIZBWT, EFOROBESROFLHFEEMEIT 4.5, HEREEIT 1.91 Thor.
R/NFFEME 332p, 363p D 2.6, B AFEE(EIL 337p, 348p, 351lp P59 THo7z.
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Ty PIRBICEY FIEEGOEEEOEHTEMEIT 4.5, EXERFEIT 1.89 Tho7-.
% droodle [Z31F 2 28 OO BEEMDOFEERE RITAE D M L.
(4) B LWF~r
% droodle IZ DWW, BRENLVEY THD LEE LTV EEMERBIIANEE
W2, IERARMEFIC, ZhFhi L.

2.2.4 droodle MEE
(1) droodle MEFEMIC L 5 BE

2T, BEROHERICE ST, EBRWBOMB L LTHIbLL RV EHE L
droodle ZERA+ L7z, &t > MIBITH droodle DEIEMDOESE L, T CkA,
2001) BOEENDL, BIEMEOMER 7 BEFEERE T 5.0 BLED droodle % EER#E & L
THRWSZ L& L. BREMDER 5.0 1T 720 droodle #BAF LERESE, £y b 1
bIE 38R 25 %, Ty FIADIE 34 KF 18 HBRASH, £y M LT2EbET
29 x4 @ droodle 7%, FIE & LTEHEH L droodle & LTEITNT-.

(2) droodle DM SIZ L BEE

EARDOROBEMEIC X > TRE SN 29 %D droodle DHH 5, & 517 droodle DXL
SOFFERBRICE T, BRFIM L LTS EDLL ARV ELHB L= b0 B4 L. R,
FEA (2003) (THIY, HHfid &5 droodle DPS I EMEREY 2.0 LT, FHEM4+X
% droodle DHEITFEEMEMRFEHE 5.0 L EE BRI OEREL L.

H#i4 X2 droodle & LTI, 357r(1.6), 320r(1. 7), 8061(1.9), 3241(1.9), 3501(2.0)
DREE LTe. 2 b0 droodle %% 2 L ITHRET LSRR, BT LORNAR L USICA
LIROFFEMENLHBIL, |, r ORMOTEEREFNEN 20BL21 T, &4 Kﬁ%
TEDLHW LTz 350p ODAREMI LTz, LEOEWRTHEMET XS L HE <7 droodle
IR TR o 2.

(3) droodle M DELUEIZ L B 2E

ARSI LTV 5 droodle 72 Y, droodle BITHAICEE 41 - L% 5 72 droodle %
BR4hU7=. 288p, 317p, 346p @ droodle 75 = DFERIZ & v BhsiLi-.
<288p ? droodle MRS HEH >
T (288l L 288r) ¢, MHIAELEILTWE. (K 2.2)

HoELE TyF

K22 288p
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<317p @ droodle D EH >
25TI DR (L} &, S1TID [F &) OBRFEBEEIL Tz, 317p 2BV iz,
(K2.38BLUK2.4)

Re& ®IT
2.3 257p

Fe &
K24 317p

<346p @ droodle DR EEH >
325r DR [V TR—)) &, 3461 D [ ¥y U—L | OBRHEEPEHL T\ d,

346p RV, (K 2.5 8LV 2.6)

FATDHRE TIT A

2.5 325p

| E
HI

2.6 346p

(4) droodle DRERE
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ULEDEZEIZ L > T 47 KD droodle 2358E S, T ORERILERICE NS 25 %t 50
D droodle ZBE L7=. (8 Q)

BE SN droodle OFEHEME, HAM, BEMOIHER LI VEREEIIR 240LH
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