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Abstract
Age of acquisition and object familiarity have been found to affect normal and aphasic
naming processes. The present study collected age of acquisition and object familiarity
ratings of the Snodgrass and VVanderwart (1980) picture set from 60 native Cantonese
speakers. Significant correlations were found between each of the ratings and normal naming
accuracy. Effects of age on age of acquisition and object familiarity ratings were also present.
The elderly group rated both ratings significantly higher than the young adult group. Further
analysis found that age of acquisition was the only valid predictor of normal naming accuracy.
The influence of age of acquisition on the naming processes should be taken into

consideration when choosing assessment and intervention materials for aphasic patients.
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Relationship between Naming Accuracy and Age of Acquisition and Object Familiarity

Normal and aphasic confrontation naming abilities and psycholinguistics variables that
affected them have been studied in various languages such as British English (Barry,
Morrison, & Ellis, 1997; Ellis & Morrison, 1998; Hodgson & Ellis, 1998; Morrison, Chappell,
& Ellis, 1997; Nickels & Howard, 1995), Cantonese (Law & Yip, 2004), French (Bonin,
Peereman, Malardier, Méot, & Chalard, 2003), Icelandic (Pind & Tryggvadottir, 2002), and
Spanish (Cuetos, Aguado, lzura, & Ellis, 2002; Cuetos, Ellis, & Alvarez, 1999; Sanfeliu &
Fernandez, 1996). Several variables have been identified to associate with both normal and
aphasic naming performances. These variables included subjective and objective age of
acquisition, word frequency, name agreement, visual complexity, imageability, object
familiarity, and word length (in phonemes or in syllable).

Significant correlations were found between these variables and naming latency (Bonin,
et al., 2003; Cuetos, et al., 1999; Morrison, et al., 1997; Pind & Tryggvadottir, 2002) as well
as between these variables and naming accuracy of aphasic patients (Lambon Ralph, Graham,
Ellis, & Hodges, 1998; Nickels & Howard, 1995). However, intercorrelations between these
variables were also significant. Hodgson and Ellis (1998) suggested that these variables
might not have actual contribution to the confrontation naming processes. Instead, they may
only correlate with factors that have genuine effects on naming. Thus, efforts have been made
to identify factors that have independent effects on the naming processes.

Age of acquisition is the age at which a word is first acquired. It has been found to be a
chief determinant of naming latency. Early acquired words are named within a shorter period
of time than words that acquired later in life. Carroll and White (1973a) compared the effects
of word frequency and age of acquisition on naming latency of university students. The
subjective age of acquisition ratings, which were collected by asking participants to rate their

age of acquisition of each stimulus, were used. They found that age of acquisition contributed



4
to naming latency significantly and concluded that age of acquisition was a relevant predictor

of naming latency. The finding was replicated by Morrison, Ellis, and Quinlan (1992) who
carried out a similar study. While the validity of the subjective age of acquisition ratings was
questioned, objective ratings which are direct measures of children’s word learning age were
obtained. Significant correlation was found between subjective and objective age of
acquisition (Carroll & White, 1973a; Gilhooly, & Gilhooly, 1980; Morrison et al., 1997).
Moreover, objective age of acquisition ratings, like its subjective counterpart, were found to
contribute significantly to naming latency of university students (Ellis & Morrison, 1998).
The influence of age of acquisition on aphasic naming accuracy has been studied as well.
Rochford and Williams (1962) asked thirty-two aphasic patients and one hundred and twenty
children at age two to eleven to name a set of picture. Words that acquired at younger age
were retrieved better by their aphasic patients. The result was replicated by various studies
(Cuetos et al., 2002; Hirsh & Ellis, 1994; Hirsh & Funnell, 1995; Lambon Ralph et al., 1998)
showing the independent effect of age of acquisition on aphasic naming accuracy.

Hirsh and Funnell (1995) also found an independent effect of object familiarity in their
progressive aphasic patient. Object familiarity is defined as “the degree to which a person
thinks about or comes into contact with a concept” (Snodgrass & Vanderwart, 1980, p.183).
Familiar objects are named with higher accuracy than those that were rarely seen. Similar
results were obtained by Lambon Ralph et al. (1998) and Cuetos et al. (2002). Object
familiarity, like age of acquisition, also has independent effect on naming latency. Cuetos et
al. (1999) showed that familiar objects were named faster by undergraduate students.

To summarize, age of acquisition and object familiarity have been found to affect
naming accuracy of aphasic patients and naming latency of normal subjects. Although
extensive works have been carried out to show the influences of age of acquisition and object

familiarity on naming, relevant study is not available in Cantonese. The present study aimed
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at examining the relationships between naming accuracy and age of acquisition and object

familiarity in Cantonese. To ensure that the finding of this study would be comparable to
similar studies carried out in other languages, the Snodgrass and Vanderwart (1980) picture
set was chosen as the stimuli. Participants would be recruited from a wider age range in order
to provide age of acquisition and object familiarity ratings which are more representative of
the adult population.

The present study, firstly, targeted at finding the relationship between subjective age of
acquisition and naming accuracy, and that between object familiarity and naming accuracy.
With numerous studies showing relationships among normal naming latency, age of
acquisition, and object familiarity, correlations between naming accuracy and age of
acquisition as well as between naming accuracy and object familiarity were found in
Hodgson and Ellis (1998) only. Based on Hodgson and Ellis (1998), it was predicted that
naming accuracy would correlate significantly with the age of acquisition and object
familiarity ratings.

Secondly, the present study would find out the relationship between age of acquisition
and object familiarity. Intercorrelation between age of acquisition and object familiarity has
been found in some studies (Hodgson & Ellis, 1998; Morrison et al. 1997; Snodgrass &
Vanderwart, 1980). As stated before, evidence of an independent effect was needed to
conclude that a factor has genuine effect on naming especially with the presence of
intercorrelations between variables. If a significant correlation between age of acquisition and
object familiarity is present, correlation between naming accuracy and age of acquisition and
that between naming accuracy and object familiarity should be treated with caution.

Thirdly, this study would investigate the relationship between subjective and objective

age of acquisition. Significant correlation between subjective and objective age of acquisition
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has been showed in previous studies (Carroll & White, 1973a; Gilhooly, & Gilhooly, 1980;

Morrison et al., 1997). It was predicted that similar result could be obtained in Cantonese.
Fourthly, the present study would find out if age of acquisition rating of the same object
differs significantly in participants at different ages or education levels. Carroll and White
(1973b) suggested that age of acquisition rating of an object would differ across time due to
social and cultural changes. Morrison et al. (1997) provided evidence for Carroll and White
(1973b) ’s suggestion by showing the word “microwave” acquired early in children but it was
rated relatively late by adults. While Morrison et al. and Bird, Franklin, and Howard (2001)
provided examples of a relatively small number of words, the entire set of Snodgrass and
Vanderwart (1980) picture would be used to compare the age of acquisition ratings of
different groups of participant. It was predicted that age of acquisition would differ
significantly between age groups. However, education level would not affect the ratings
because most of the pictures depict daily objects that could be learned without schooling.
Finally, comparison would be made between object familiarity rating of the same object
obtained from participants at different ages and having different education level. Poon and
Fozard (1978, as cited in Hodgson and Ellis, 1998) showed that the elderly and young adults
responded to objects with different familiarity differently. They found that the elderly needed
shorter time to retrieve dated objects while the young adult group had shorter naming latency
in naming contemporary objects. It is likely that dated objects are more familiar to the
elderly but unfamiliar to young adults and the contemporary objects are relatively familiar to
the young adults. It was predicted that age but not education level would affect object
familiarity ratings as suggested in Poon and Fozard (1978, as cited in Hodgson & Ellis, 1998).
Similar to age of acquisition, education level may not affect object familiarity ratings because

most of the stimuli are objects that would be encountered in everyday situation.



Method

Participants

Sixty native Cantonese speakers (30 males and 30 females) were recruited in Hong
Kong. They were divided into three age groups (young: 20-39 years, middle: 40-59 years,
and elderly: 60 years above), and two education levels (0-14 years of education and above 14
years of education). Table 1 shows the mean age and mean number of years of education of
the participants.
Table 1

Mean Age and Mean Number of Years of Education of the Participants

Mean number of years of
Mean age in year
Age Education education
(standard deviation)
(standard deviation)

Lower education 29.8 (6.98) 13.8 (0.63)

Young
Higher education 27.0 (6.23) 19.2 (1.31)
Middle- Lower education 46.6 (5.85) 11.3 (2.16)
aged Higher education 46.5 (4.35) 18.9 (1.37)
Lower education 73.3(6.84) 8.3(3.71)

Elderly
Higher education 70.6 (6.54) 16.5 (2.41)

Materials

All the 260 black-and-white Snodgrass and VVanderwart (1980) pictures were used in the
study. Each of them was presented on an A4 paper. The rating scales of age of acquisition
and object familiarity and the corresponding written instructions were presented on an A3

paper (see Appendix A).



Procedure

Each participant attended an approximately ninety-minute session in a quiet
environment. Before the session began, four black-and-white line drawings were presented
one by one with the rating scales. The participants were asked to read the instructions and the
ratings scales. Verbal explanation was given afterwards (Appendix A). Age of acquisition
was rated using a seven-point scale with 2-year age band in each point on the scale (1: 0-2
years, 7: 13 or above). Object familiarity was rated using a five-point scale which ran from 1:
unfamiliar (rarely encountered), to 5: highly familiar (encountered nearly everyday). After
the participant was familiarized with the scales by rating the four pictures for practice, the
session began. The Snodgrass and VVanderwart (1980) picture set was presented in either
forward or backward sequence. Participants were required to rate the age of acquisition and
the object familiarity of each picture at the same time. They could either tell or point to the
number on the rating scales to indicate their ratings. The ratings were recorded immediately.
Pictures that the participants failed to recognize were left out. A five to ten- minute rest was
given upon request.
Data analysis

Reliability of object familiarity ratings were obtained by correlating the data obtained
from the present study to that from Law and Yip (2004) using Pearson correlation. Law and
Yip (2004) obtained naming accuracy, object familiarity ratings and normative data of other
psycholinguistics variables from sixty Cantonese native speakers who were divided into three
age groups and two education levels similar to that in the present studies. The significant
positive correlation (r= 0.48, p< 0.001) suggested that ratings were reliable.

Normal naming accuracy data of the Snodgrass and Vanderwart (1980) picture set were
also obtained from Law and Yip (2004). Pearson correlation was used to study the

relationship between naming accuracy and subjective age of acquisition as well as that
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between naming accuracy and object familiarity. Pearson correlation was used to show the

relationship between subjective and objective age of acquisition as well. The objective age of
acquisition ratings were obtained from The Hong Kong Corpus of primary School Chinese
(Leung, & Lee, 2002). The modal name of each Snodgrass and VVanderwart (1980) picture
obtained from Law and Yip (2004) was looked up in the corpus. The grade at which a modal
name first appeared in the corpus was found and was coded under the same scale of the
subjective rating. As only primary school data were available in the corpus, the objective age
of acquisition ratings obtained were between six-year-old and twelve-year-old. It was
equivalent to point-three to point- six on the subjective rating scale.

The effects of age and education level on the age of acquisition and object familiarity
ratings were examined using two- way ANOVA. Post-hoc analysis would be carried out if
there is a main effect of age on age of acquisition or object familiarity and/or interaction
effect.

Results

The subjective age of acquisition and object familiarity ratings of each picture in the
Snodgrass and Vanderwart picture set collected from the sixty participants and the naming
accuracy of the same picture set obtained from Law and Yip (2004) are presented in
Appendix B. As some of the modal names were not available in The Hong Kong Corpus of
primary School Chinese (Leung & Lee, 2002), only 160 objective age of acquisition ratings
are presented in Appendix B. The correlation between subjective and objective age of
acquisition, thus, was obtained based on 160 items only.

Pearson product-moment correlation coefficients were calculated to show the
relationships among subjective age of acquisition, objective age of acquisition, object
familiarity, and naming accuracy. The correlation results are presented in Table 2 along with

the mean and standard deviation of each variable.
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Table 2

Correlations among Subjective and Objective Age of Acquisition Ratings, Object Familiarity

Ratings, and Naming Accuracy along with the Mean and Standard deviation of each variable

Naming Object Subjective age  Objective age of
Variables
accuracy (%) familiarity of acquisition acquisition
[Mean (SD)]
[92.98 (15.40)] [3.63 (1.48)] [3.51 (0.93)] [3.18 (0.48)]

Naming accuracy

1.00 0.43" -0.47" -0.17*%
Object
familiarity 1.00 -0.71° -0.25%*
Subjective age of
1.00 0.31°

acquisition

"p<0.001 **p<0.05 *p<0.01 n=260 except objective age of acquisition with n=160
Both age of acquisition and object familiarity correlated significantly with naming
accuracy. Negative correlation between age of acquisition and naming accuracy showed
objects acquired later in life were named with lower accuracy. Naming accuracy also varied
with the familiarity of an object. Positive correlation between object familiarity and naming
accuracy showed that familiar objects were named with higher accuracy than unfamiliar ones.
Significant negative correlation between subjective age of acquisition and object
familiarity was also found. It was consistent with previous studies (Hodgson & Ellis, 1998;
Morrison et al. 1997; Snodgrass & Vanderwart, 1980). As the two variables intercorrelated
with each other and each of them correlated with naming accuracy significantly, the
implication of the correlation between naming accuracy and age of acquisition, and the

correlation between naming accuracy and object familiarity will be discussed later.
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Significant positive correlation between subjective and objective age of acquisition showed

that the subjective ratings were consistent with its objective counterpart.
Effects of age and education on subjective age of acquisition and that on object

familiarity ratings were analyzed with two-way analysis of variance (ANOVA, age X

education). The mean subjective age of acquisition and object familiarity ratings of the six
groups of participant are presented in Table 3.

Table 3

Means (and Standard Deviations) of Age of Acquisition and Object Familiarity Ratings of

Each Group of Participant

Age
Variables Education
20-39 40-59 60 or above
Subjective age High 3.25(1.17) 3.43(1.32) 3.92(1.77)
of acquisition Low 3.22(1.07) 3.91(1.44) 4.08(1.49)
Object High 3.33(0.81) 3.59(0.86) 3.73(0.76)
familiarity Low 3.29(0.88) 3.37(1.08) 3.79(0.71)

A significant main effect of age on subjective age of acquisition [F (2, 54) =3.77, p<0.05]
was found. The Sheffe’s test revealed that the overall mean of the age of acquisition ratings
of the elderly group (60 or above) was significantly higher than that of the young adult group
(20-39 years) (p<0.05). Main effect of education level and interaction effect were not present.

A similar pattern of results was obtained for the effects of age and education on object
familiarity. Age had a significant main effect on the object familiarity ratings [F (2, 54) =5.53,
p<0.05]] while education level did not. The Sheffe’s test showed that the overall mean of the
object familiarity ratings of the elderly group (60 or above) was higher than that of the young

adult group (20-39 years) (p<0.05). No interaction effect was found.
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To summarize, naming accuracy was found to vary with age of acquisition as well as

object familiarity. Early acquired words and familiar objects were named with higher
accuracy while unfamiliar objects and late acquired words were less likely to be accurately
named. Consistent with previous studies, significant correlations between age of acquisition
and object familiarity and between subjective and objective age of acquisition ratings were
found. Furthermore, the elderly subjects rated both age of acquisition and object familiarity
significantly higher than the young adult group.

Discussion

The present study examined relationships among age of acquisition, object familiarity,
and normal naming accuracy. Correlation between subjective and objective age of acquisition
was also examined. Moreover, effects of age and education on age of acquisition and object
familiarity ratings were investigated.

Significant correlations were found between age of acquisition and normal naming
accuracy and between object familiarity and normal naming accuracy. The results were
similar to that of Hodgson and Ellis (1998). They found correlations between naming
accuracy and several psycholinguistics variables including age of acquisition and object
familiarity. However, only independent effects of age of acquisition and naming agreement
on naming accuracy were found in a regression analysis. The effect of object familiarity on
normal naming accuracy was insignificant in their study even object familiarity correlated
with normal naming accuracy. It was doubtful if object familiarity in the present study also
has significant influence on normal naming accuracy when significant correlation between
age of acquisition and object familiarity was obtained. Morrison et al. (1997) suggested that
children acquired words earlier when they encountered that objects frequently. They found
that object familiarity was one of the valid predictors of both subjective and objective age of

acquisition. The effects of age of acquisition and object familiarity on normal naming
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accuracy, therefore, would not be revealed by their significant correlations with normal

naming accuracy alone. Further analysis was carried out to look for independent effects of
subjective and objective age of acquisition and object familiarity on normal naming accuracy.
The results of simultaneous multiple regression are presented in Table 4. Only subjective age
of acquisition was a valid predictor of normal naming accuracy which was consistent with the
result of Hodgson and Ellis (1998).

Table 4

Simultaneous Multiple Regression with Naming Accuracy as the Dependent Variable

Regression Standard Standardized
t
coefficients error coefficients
Subjective age of
-2.90 1.32 -0.23 -2.20*
acquisition
Object familiarity 1.40 131 0.11 1.07
Obijective age of
-1.76 1.78 -0.08 -0.99
acquisition

*p<0.05, N=160, R=0.34, R°=0.12, F (3,156) =6.80*

However, the effects of age of acquisition and object familiarity on normal naming
accuracy are different from those on normal naming latency. Age of acquisition and object
familiarity were found to contribute significantly to normal naming latency. Early acquired
words are retrieved relatively faster because they are stored less fragmented than later
acquired words in the phonological lexicon (Brown & Watson, 1987, in Ellis & Morrison,
1998). Familiar objects are named within a shorter period of time because they have richer
semantic features that could speed up naming processing (Lambon Ralph et al., 1998). The
difference between familiar and unfamiliar objects in the normal naming processing does not

seem to play an important role in naming accuracy. However, independent effect of
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subjective age of acquisition on normal naming accuracy was present. As mentioned above,

age of acquisition was related to lexico-phonological processing (Hirsh & Funnell, 1995).
According to Hodgson and Ellis (1995), difficulties in retrieving phonological
representations of words appeared in all ages but would only be significant after seventy
years old. They showed that retrieval difficulties were present in the elderly without any
brain damage and could affect their naming accuracy significantly. It is probably because the
time needed to retrieve the word exceeds the time limit in the naming task. Later acquired
words might be more likely to be on the tip of tongue and their naming accuracy is relatively
low. The objective ratings, however, failed to predict the naming accuracy because the
number and range of ratings were reduced.

To summarize, both normal and aphasic naming performances are affected by age of
acquisition and object familiarity. Effect of object familiarity was not found in the present
study because naming accuracy is not as sensitive to the differences between the processing
of familiar and unfamiliar objects as naming latency. Naming latency, rather than naming
accuracy, is more relevant in showing the influence of psycholinguistics variables on normal
naming performances.

As predicted, the effect of age was found on age of acquisition and object familiarity
ratings with the elderly group’s ratings significantly higher than that of the young adult group.
The age of acquisition of around 80% of the objects were rated higher by the elderly than the
young adult group in the present study. It may be because most of the objects were not
available or easily accessible in the past. We were interested in seeing if age of acquisition
ratings of some semantic categories are rated higher by the elderly as suggested in Bird et al.
(2001). Further analysis was carried out. The 260 objects of the Snodgrass and VVanderwart
(1980) picture set were categorized into seventeen categories (see Appendix C). Table 5

presents the age of acquisition ratings of different semantic categories of the elderly group
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and that of young adults as well as the differences in ratings between them. The greatest

difference was found in electric appliances and followed by transport and fruits. As electrical
appliances are common only in recent decades, it is reasonable that the elderly acquired them
much later in life. It was unexpected that the ratings of transport and fruit were much higher
in the elderly. However, when looking at the objects included in the two categories, it was
found that most of them such as cherry, strawberry, traffic light, and plane were not easily
accessible fifty or sixty years before. The results showed that the age of acquisition rating of
individual objects in a semantic category could differ greatly. Thus, it may not be possible to
determine the age of acquisition ratings of one object based on its semantic category.
Moreover, age of acquisition ratings collected from university students alone may not be
applicable to the elderly. Normative data of age of acquisition of a large set of words that are
collected from participants at different ages is needed.

The effect of age was also found on the object familiarity ratings with the elderly group
ratings higher than that of the young adult group. The result was not consistent with the
suggestion that dated objects such as tools are more familiar to the elderly and contemporary
objects such as electrical appliances are more familiar to young adults (see Table 6). When
collecting the ratings, the experimenter observed that the elderly and the young adult groups
viewed familiarity quite differently. The elderly rated familiarity based on the accessibility of
an object while young adults rated it based on the number of times they really came into
contact with the object. The elderly tended to rate vegetables, for example, more familiar
because it could be found easily in a supermarket even the elderly did not go to the
supermarket everyday. Moreover, as many objects in the Snodgrass and VVanderwart (1980)
picture set are not available or commonly seen in the past, they are comparatively more
familiar to the elderly nowadays. Although the object familiarity rating was found to be

reliable, its validity especially that obtained from the elderly is doubtful.
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Table 5

Mean Age of Acquisition Ratings of Each Semantic Category of the Young Adult Group and
the Elderly Group and the Differences between them (mean ratings of the elderly minus mean

ratings of the young adults group)

Mean ratings of the Mean ratings of the
Semantic categories
young adult group elderly group Differences
(number of items)
(20-40 years) (60 years or above)

Electrical appliances (5) 2.76 521 2.45
Vehicles and related (11) 2.97 4.73 1.76
Fruits (11) 2.73 4.12 1.39

Wild animals (32) 3.71 4.93 1.22
Toys and games (12) 3.72 4.72 1.00
Kitchen utensils (15) 3.24 4.03 0.80
Daily objects (33) 3.03 3.77 0.74
Furniture (10) 2.59 3.26 0.67
Others (31) 3.78 4.38 0.60
Musical instruments (10) 4.39 4.99 0.60
Clothing (25) 3.14 3.68 0.54
Body parts (12) 1.68 2.09 0.41
Natural environment (8) 2.30 2.69 0.39
Domestic animals (13) 2.30 2.69 0.39
Vegetables (13) 3.78 4.13 0.35
Insects (9) 291 3.19 0.26

Tools (10) 4.42 4.28 -0.14
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Mean Object Familiarity Ratings of Each Semantic Category of the Young Adult Group and

the Elderly Group and the Differences between them (mean rating of the elderly minus mean

ratings of the young adults group)

Semantic categories

(number of items)

Mean ratings of the Mean ratings of the

young adult group

(20-40 years)

elderly group

(60 years or above)

Differences

Vegetables (13) 3.04 4.13 1.09
Vehicles and related (11) 3.50 4.30 0.80
Natural environment (8) 3.96 4.68 0.72

Clothing (25) 3.68 4.36 0.68
Others (31) 2.68 3.23 0.55
Musical instruments (10) 2.32 2.86 0.54
Fruits (11) 3.69 4.20 0.51

Toys and games (12) 2.68 3.16 0.48
Daily objects (33) 3.84 4.26 0.42
Furniture (10) 4.16 4.53 0.37
Electrical appliances (5) 3.98 4.32 0.34
Kitchen utensils (15) 3.87 4.20 0.33
Tools (10) 2.99 3.30 0.31

Wild animals (32) 2.32 2.53 0.21
Body parts (12) 4.76 4.97 0.21
Domestic animals (13) 3.58 3.68 0.10
Insects (9) 2.89 2.88 -0.01
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Clinical implications

Based on the present findings, it is recommended that age of acquisition should be taken
into consideration when choosing stimuli for assessment and treatment for aphasic patients.
While it usually takes more than an hour for a patient to name the entire set of Snodgrass and
Vanderwart (1980) picture, the effect of age of acquisition on one’s naming performance can
be showed by asking patients to name a few pictures selected from the set. Pictures of
different age of acquisition should be included. However, choosing materials based on
semantic category is not recommended. When choosing stimuli for intervention, it will be
better to consider the client’s age as well. It is because words that are acquired early by
younger individuals may not necessarily be acquired early by the elderly. Early acquired
words are recommended to be introduced first and followed by later acquired words. The age
of acquisition ratings collected in the present study can be used as a reference in choosing
appropriate stimuli.

Further study

Hodgson and Ellis (1998) found an independent effect of age of acquisition on naming
accuracy of the elderly only. The present study, however, showed the effect of age of
acquisition on the general naming accuracy of participants across ages. Differences of
naming accuracy in age were not considered. Correlations between the age of acquisition and
normal naming accuracy are recommended to obtain for each age group. The study can show
that if age of acquisition of particular age group correlates better with naming accuracy
collected from participants at the same age. The result may be able to provide further
evidence of applying age of acquisition ratings in assessment and intervention based on the
patient’s age.

Independent effects of age of acquisition and object familiarity were found on aphasic

naming (Cuetos et al., 2002; Hirsh & Funnell, 1995). As it has been suggested that age of
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acquisition affects lexico-phonological processing and object familiarity affects semantic

processing (Hirsh & Funnell, 1995), further study is recommended to investigate the effects
of age of acquisition and object familiarity on the types of naming error made by aphasic
patients. The result can help to identify specific processing within the confrontation naming

process which age of acquisition and object familiarity contribute most significantly.
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Appendix A

Rating scale of age of acquisition
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Rating scale of object familiarity
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Now, we start to look at some pictures. After you take a look at each picture, please tell me
when you acquired the name of that object and how frequent you will encounter that object at
present. For example, if you could tell its name at one, you should point to the number one
which represents age zero to two; if you know its name at three, you should point to number
two which represents age three to four. After that, you need to tell me how frequent you will
encounter or think of that object by pointing on the scale below. If you use it or think of it
nearly everyday, please point to number five. If you rarely encounter or think about the
object, please point to point two. If you do not recognize what is presented in the picture, just
tell me you don’t know.
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SVON2

SVON3

SVON4

SVON5

SVONG6

SVON7

SVONS8

SVON9

SVON10
SVON11
SVON12
SVON13
SVON14
SVON15
SVON16
SVON17
SVON18
SVONI19
SVON20
SVONZ21
SVON22
SVON23
SVON24
SVON25
SVON26
SVON27
SVONZ28
SVON29
SVON30
SVON31
SVON32
SVON33
SVON34
SVON35
SVON36
SVON37
SVON38
SVON39
SVON40

English name

Accordion
Airplane
Alligator

Anchor
Ant
Apple
Arm
Arrow

Artichoke
Ashtray

Asparagus

Axe
Baby carriage
Ball
Balloon
Banana
Barn
Barrel
Baseball bat
Basket
Bear
Bed
Bee
Beetle
Bell
Belt
Bicycle
Bird
Blouse
Book
Boot
Bottle
Bowtie
Bowl
Box
Bread
Broom
Brush
Bus
Butterfly

Modal
name in
Chinese
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Appendix B

Naming
accuracy
(%)

61.7
100.0
56.7
58.3
83.3
100.0
100.0
100.0
0.0
68.3
66.7
100.0
90.0
100.0
100.0
100.0
83.3
100.0
81.7
100.0
100.0
100.0
93.3
86.7
100.0
100.0
100.0
100.0
100.0
100.0
75.0
100.0
80.0
100.0
75.0
100.0
100.0
100.0
100.0
100.0

Subjective
age of
acquisition
M SD
5.47 1.48
3.18 158
449 1.92
484 1.69
252 0.89
258 1.69
175 0.86
352 155
500 1.84
395 181
578 1.59
3.72 152
415 2.02
280 184
285 1.76
223 0.89
340 1.76
435 173
510 155
3.88 1.60
4.37 191
192 1.00
298 1.23
3.51 1.42
315 141
3.33 145
3.33 1.68
220 0.82
2.77 1.45
2.28 0.96
3.65 1.95
283 1.24
355 1.72
193 0.69
257 1.27
282 1.85
282 1.24
355 148
323 1.62
2.65 0.86

Object
familiarity

M
2.18
4.00
2.83
2.46
3.47
4.40
4.92
4.05
2.65
3.55
3.08
2.58
3.70
3.88
3.77
4.27
3.14
2.37
2.53
2.78
2.50
4.85
3.12
2.54
3.08
4.28
3.92
4.22
4.48
4.72
4.32
4.12
3.28
4.78
3.92
4.52
4.25
3.48
4.50
3.45

SD
0.79
1.06
1.05
0.87
1.08
0.85
0.33
1.08
1.20
1.25
1.12
0.93
1.12
1.17
1.13
0.94
1.19
0.78
0.79
1.03
0.91
0.55
0.92
0.78
1.01
0.90
1.05
0.98
0.89
0.58
0.98
0.85
1.24
0.61
1.14
0.70
0.99
1.13
0.83
1.03
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Obijective
age of
acquisition



SVONA41
SVON42
SVON43
SVON44
SVON45
SVON46
SVON47
SVON48
SVON49
SVON50
SVON51
SVON52
SVONS53
SVON54
SVON55
SVON56
SVON57
SVON58
SVON59
SVONG60
SVONG61
SVONG2
SVONG3
SVONG64
SVONG5
SVONG66
SVONG67
SVONG8
SVONG9
SVON70
SVONT71
SVONT72
SVON73
SVON74
SVONT75
SVONT76
SVONT77
SVONT78
SVON79
SVONS80
SVONS81
SVON82
SVONS83
SVON84

Button
Cake
Camel
Candle
Cannon
Cap
Car
Carrot
Cat
Caterpillar
Celery
Chain
Chair
Cherry
Chicken
Chisel
Church
Cigar
Cigarette
Clock
Clothespin
Cloud
Clown
Coat
Comb
Corn
Couch
Cow
Crown
Cup
Deer
Desk
Dog
Doll
Donkey
Door
Doorknob
Dress
Dresser
Drum
Duck
Eagle
Ear
Elephant
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100.0
100.0
83.3
100.0
100.0
93.3
100.0
100.0
100.0
100.0
100.0
100.0
100.0
90.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
61.7
100.0
100.0
95.0
100.0
100.0
100.0
73.3
100.0
100.0
100.0

2.97
3.48
4.67
2.87
4.92
3.22
3.28
3.52
2.27
3.37
4.23
3.98
2.18
4.85
2.33
5.21
4.60
5.42
3.35
3.00
3.10
2.72
4.52
4.00
2.68
3.23
3.52
2.80
4.55
2.32
4.18
3.50
2.15
2.37
4.05
2.17
3.75
3.17
3.38
3.97
2.67
3.93
1.88
3.38

1.46
1.98
1.64
1.03
1.67
1.61
1.90
1.58
0.99
1.13
1.84
1.66
0.98
1.85
0.90
1.85
1.79
1.82
1.71
1.37
1.40
1.22
1.71
1.85
1.19
1.36
1.94
1.39
1.89
1.11
1.61
1.72
0.86
1.23
1.76
0.92
1.84
1.52
1.57
1.62
1.08
1.64
1.08
1.46

4.40
3.97
2.33
3.08
2.25
3.43
4.43
3.80
3.90
2.47
3.77
3.19
4.68
3.77
3.98
2.57
3.33
2.02
3.83
4.72
4.48
4.45
2.55
3.85
4.50
4.05
4.75
2.88
2.20
4.63
2.33
4.27
4.42
3.92
2.58
4.83
4.68
3.95
4.28
2.80
3.48
2.63
4.70
2.78

0.92
0.96
0.86
0.96
0.88
1.27
0.91
1.05
0.97
0.79
1.00
1.14
0.68
1.09
1.03
0.96
1.31
0.72
1.26
0.69
0.79
1.00
0.87
1.02
0.87
0.98
0.57
0.87
0.86
0.78
0.75
0.94
0.85
1.21
1.07
0.53
0.75
1.17
0.96
1.00
2.61
1.01
0.72
0.92
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SVONS85
SVONB86
SVON87
SVONS88
SVONS89
SVON90
SVONO91
SVON92
SVON93
SVON94
SVON95
SVON96
SVON97
SVON98
SVON99
SVON100
SVON101
SVON102
SVON103
SVON104
SVON105
SVON106
SVON107
SVON108
SVON109
SVON110
SVON111
SVON112
SVON113
SVON114
SVON115
SVONL116
SVON117
SVON118
SVON119
SVON120
SVON121
SVON122
SVON123
SVON124
SVON125
SVON126
SVON127
SVON128

Envelope
Eye
Fence
Finger
Fish
Flag
Flower
Flute
Fly
Foot
Football

Football helmet

Fork
Fox

French Horn

Frog
Frying pan

Garbage can

Giraffe
Glass
Glasses
Glove
Goat
Gorilla
Grapes

Grasshopper

Guitar
Gun
Hair

Hammer
Hand

Hanger
Harp
Hat

Heart
Helicopter

Horse

House
Iron

Ironing board

Jacket
Kangaroo
Kettle
Key
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100.0
100.0
100.0
100.0
100.0
78.3
100.0
70.0
88.3
93.3
65.0
100.0
100.0
88.3
51.7
95.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
81.7
100.0
78.3
91.7
100.0
80.0
100.0
100.0
100.0
68.3
95.0
100.0
100.0
100.0
100.0
100.0
100.0
93.3
90.0
100.0
100.0

3.85
1.72
3.80
1.77
1.98
3.22
2.18
5.66
2.62
1.63
5.78
5.85
2.93
412
5.14
3.07
4.80
3.47
3.93
2.35
3.38
3.45
3.73
4.35
3.13
3.44
4.70
3.42
2.02
3.58
1.73
3.17
5.75
3.02
3.48
4.53
3.42
3.25
4.22
4.64
3.42
4.87
3.38
3.02

1.52
0.83
1.45
0.83
0.83
1.24
0.89
1.53
0.96
0.71
1.50
1.37
1.56
1.67
1.94
1.25
1.75
1.67
1.64
1.02
1.56
1.58
1.35
1.69
1.55
1.18
1.79
1.37
1.07
1.66
0.99
1.46
1.72
1.42
1.67
1.73
1.50
1.74
1.67
1.83
1.54
1.75
1.38
1.41

4.03
4.82
3.63
4.85
4.43
3.33
4.20
2.23
3.45
4.82
2.17
2.59
4.57
2.25
2.28
2.82
3.72
4.60
2.48
4.62
4.55
3.78
2.47
2.33
4.08
2.56
3.07
2.69
4.63
3.48
4.92
4.52
2.00
3.05
3.95
3.17
3.63
3.63
3.80
3.77
4.05
2.35
4.32
4.83

0.96
0.50
4.25
0.55
0.85
1.14
0.94
0.83
1.10
0.50
0.67
1.21
0.77
0.95
0.93
1.02
1.18
0.74
0.87
0.72
0.87
1.17
0.79
0.80
0.94
0.84
1.13
1.13
0.86
1.11
0.28
0.79
0.90
1.10
0.95
1.08
1.21
1.16
1.02
1.13
0.98
0.88
0.98
0.56



SVON129
SVON130
SVON131
SVON132
SVON133
SVON134
SVON135
SVON136
SVON137
SVON138
SVON139
SVON140
SVON141
SVON142
SVON143
SVON144
SVON145
SVON146
SVON147
SVON148
SVON149
SVON150
SVON151
SVON152
SVON153
SVON154
SVON155
SVON156
SVON157
SVON158
SVON159
SVON160
SVON161
SVON162
SVON163
SVON164
SVON165
SVON166
SVON167
SVON168
SVON169
SVON170
SVON171
SVON172

Kite
Knife
Ladder
Lamp
Leaf
Leg
Lemon
Leopard
Lettuce
Light Bulb

Light switch

Lion
Lips
Lobster
Lock
Mitten
Monkey
Moon
Motorcycle
Mountain
Mouse
Mushroom
Nail
Nail File
Necklace
Needle
Nose
Nut
Onion
Orange
Ostrich
Oowl
Paintbrush
Pants
Peach
Peacock
Peanut
Pear
Pen
Pencil
Penguin
Pepper
Piano
Pig
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100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
90.0
100.0
100.0
100.0
100.0
90.0
100.0
100.0
93.3
100.0
100.0
95.0
100.0
100.0
100.0
83.3
76.7
100.0
100.0
36.7
100.0
100.0
70.0
100.0
100.0
100.0
83.3
100.0
86.7
100.0
83.3
100.0
75.0
100.0
100.0
100.0

3.12
3.17
3.57
3.55
2.95
1.85
3.58
4.15
3.86
3.43
3.88
3.75
1.82
5.22
3.83
3.95
3.47
2.33
4.35
3.05
2.58
3.90
3.67
5.05
4.10
3.53
1.95
5.17
4.25
2.90
5.25
4.63
3.38
2.35
4.08
4.28
2.72
3.38
3.53
2.40
4.80
4.15
4.17
2.58

1.15
1.74
1.45
1.74
1.28
1.02
1.57
1.52
1.44
1.42
1.65
1.50
1.05
1.71
1.52
1.77
1.48
0.88
1.85
1.19
0.89
1.46
1.39
1.76
1.76
1.42
1.27
1.46
1.57
1.61
1.55
1.64
1.14
1.10
1.71
1.71
0.99
1.76
1.64
1.06
1.64
1.53
1.75
0.94

2.87
4.38
3.33
3.88
3.88
4.92
3.82
2.33
3.82
4.33
4.53
2.50
4.87
3.28
4.30
3.35
2.92
4.27
3.67
3.77
3.02
3.55
3.40
3.29
3.28
3.33
4.83
3.02
3.70
4.58
2.15
2.12
2.70
4.82
3.08
2.45
3.68
3.95
4.70
4.07
2.30
3.43
3.20
3.45

0.96
0.85
1.08
1.17
1.26
0.28
1.05
0.86
0.98
0.95
0.95
0.87
0.43
0.96
0.91
1.09
0.87
0.97
1.31
1.28
1.10
1.08
1.14
1.11
1.03
1.13
0.59
1.10
1.03
0.72
0.58
0.67
0.83
0.57
1.00
0.70
1.14
0.95
0.67
1.04
0.79
1.17
1.05
1.05
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SVON173
SVON174
SVONL175
SVONL176
SVON177
SVONL178
SVON179
SVON180
SVON181
SVON182
SVON183
SVON184
SVON185
SVON186
SVON187
SVON188
SVON189
SVON190
SVON191
SVON192
SVON193
SVON194
SVON195
SVON196
SVON197
SVON198
SVON199
SVON200
SVON201
SVON202
SVON203
SVON204
SVON205
SVON206
SVON207
SVON208
SVON209
SVON210
SVON211
SVON212
SVON213
SVONZ214
SVON215
SVON216

Pineapple
Pipe
Pitcher
Pliers
Plug
Pocketbook
Pot
Potato
Pumpkin
Rabbit
Raccoon

Record player
Refrigerator

Rhinoceros
Ring

Rocking chair
Roller Skate

Rolling Pin
Rooster
Ruler
Sailboat
Saltshaker
Sandwich
Saw
Scissors
Screw

Screwdriver

Sea Horse
Seal
Sheep
Shirt
Shoe
Skirt
Skunk
Sled
Snail
Snake
Snowman
Sock
Spider

Spinning wheel
Spool of thread

Spoon
Squirrel
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100.0
100.0
100.0
78.3
100.0
100.0
100.0
100.0
71.7
100.0
93.3
100.0
100.0
83.3
100.0
100.0
20.0
66.7
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
95.0
83.3
20.0
100.0
100.0
100.0
100.0
41.7
33.3
100.0
100.0
68.3
100.0
100.0
53.3
100.0
100.0
83.3

3.38
4.13
4.22
4.65
4.48
3.60
3.60
3.66
4.50
3.07
4.96
4.28
4.07
4.97
4.07
4.48
5.02
4.85
2.28
2.63
3.88
4.37
4.37
4.45
2.97
4.62
4.47
5.33
5.68
4.39
3.12
2.65
3.34
5.78
5.98
3.53
3.17
4.27
2.47
3.42
5.22
3.85
2.28
4.65

1.26
1.66
1.85
1.64
1.64
1.56
1.48
1.49
1.69
1.23
1.58
1.77
211
1.66
1.56
1.74
1.51
1.70
0.80
0.99
1.66
1.46
1.82
1.49
1.16
1.57
1.57
151
1.52
1.74
1.47
1.48
1.77
1.44
1.28
1.41
1.12
1.76
1.19
1.42
1.65
1.45
1.30
1.66

3.38
2.23
3.27
3.25
4.12
4.25
3.65
3.85
3.27
2.60
1.90
2.45
4.77
1.97
3.60
2.36
2.24
2.83
3.62
4.12
2.75
3.95
3.82
2.97
4.13
3.38
3.48
2.19
2.22
2.36
4.37
4.75
3.98
1.85
1.81
2.55
2.50
2.32
4.73
2.72
1.85
3.08
4.75
2.28

0.98
0.85
1.12
1.14
1.03
1.02
1.12
0.98
1.07
0.79
0.61
0.77
0.59
0.59
1.21
0.71
0.65
2.60
1.14
0.98
0.95
1.03
1.00
1.02
0.83
1.08
1.10
0.54
0.49
0.58
0.97
0.68
1.15
0.76
0.59
0.87
0.65
0.85
0.69
0.83
0.52
1.09
0.63
0.76



SVONZ217
SVONZ218
SVONZ219
SVON220
SVONZ221
SVON222
SVON223
SVON224
SVON225
SVON226
SVON227
SVON228
SVON229
SVON230
SVON231
SVON232
SVON233
SVON234
SVON235
SVON236
SVON237
SVONZ238
SVON239
SVONZ240
SVONZ241
SVON242
SVONZ243
SVON244
SVON245
SVONZ246
SVON247
SVONZ248
SVON249
SVON250
SVON251
SVON252
SVON253
SVON254
SVON255
SVON256
SVON257
SVON258
SVON259
SVON260

Star
Stool
Stove

Strawberry
Suitcase

Sun

Swan
Sweater
Swing
Table
Telephone
Television
Tennis racket
Thimble
Thumb

Tie

Tiger
Toaster
Toe
Tomato
Toothbrush
Top
Traffic light
Train

Tree

Truck
Trumpet
Turtle
Umbrella
Vase
Vest
Violin
Wagon
Watch
Watering can
Watermelon
Well
Wheel
Whistle
Windmill
Window
Wineglass
Wrench
Zebra
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100.0
100.0
100.0
100.0
95.0
100.0
96.7
100.0
100.0
100.0
100.0
100.0
90.0
36.7
100.0
100.0
100.0
100.0
100.0
100.0
100.0
68.3
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
86.7
46.7
100.0
83.3
100.0
100.0
100.0
100.0
78.3
100.0
93.3
80.0
100.0

2.90
2.20
5.43
4.87
4.20
1.98
3.13
3.05
2.90
2.25
3.72
4.08
4.63
4.92
2.05
4.02
3.68
4.85
2.07
3.57
2.52
4.00
4.15
3.95
2.12
4.18
4.50
3.42
2.83
3.30
3.98
4.72
5.48
3.52
3.90
3.27
4.70
4.02
3.64
5.02
3.76
3.90
5.15
4.22

151
0.80
1.80
1.88
1.65
0.72
1.41
1.62
1.41
1.23
2.12
2.18
1.85
1.76
0.95
1.83
1.40
1.72
1.02
1.45
1.16
1.45
1.94
1.79
0.76
1.97
1.57
1.48
1.32
1.37
1.66
1.65
1.81
1.55
1.63
1.74
1.66
1.54
1.13
1.64
1.75
1.80
1.59
1.75

3.87
4.17
3.42
3.57
3.53
4.83
2.75
4.28
3.57
4.65
4.77
4.82
3.37
2.54
4.78
3.73
2.48
3.15
4.75
4.00
4.90
2.25
4.63
3.88
4.58
4.07
2.47
3.05
4.05
3.30
3.25
2.73
1.91
4.52
2.88
3.88
2.07
2.81
2.63
2.00
3.94
3.58
3.30
2.38

1.08
0.94
1.29
1.09
0.96
0.46
0.88
1.03
1.08
0.68
0.59
0.47
0.97
1.10
0.56
1.13
0.70
0.98
0.63
1.04
0.35
0.73
0.76
0.94
0.79
1.02
0.89
1.03
0.85
1.01
1.19
0.97
0.81
0.83
1.01
1.00
0.76
1.24
0.89
0.64
1.32
1.06
1.18
0.67
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Appendix C
Semantic categories
Body parts (12)
Arm F Ear H Eye HE i Finger F+5
Foot HAl Hair BHEZ Hand ¥+ Leg Al
=
Lips l72/=3 Nose =} Thumb jiga Toe Hl¥s
Clothing (25)
B e .y : LIS
elt R Blouse 1%~ Boot L Bowtie o
Button £ Cap g Coat Fe Dress #®
Glasses HE% Glove FE Hat g Jacket 1
Mitten FHE Necklace | SHFK Pants f& | Pocketbook | F-£¥
Ring s Shirt Mtz Shoe £ Skirt B
Sock gz Sweater r Tie Iy Vest F= o1
Watch F5#
Daily objects (33)
Ba_by BB = Basket [ Book = Bottle fi§
carriage
Box = Broom e Brush 5l Candle B I
Clock i Clothespin | #Z3& Comb in Doorknob | FH$&
e . Garbage | Ik . R
nvelope EF Hanger KA Iron B ]
can i)
I[)%r:rr(ljg %;fg; Key PHRL Ladder 5 Light bulb | J&EfE
. =
Sb&?& sl Lock £ Nail file *2% Paintbrush | 4
Pen %g Pencil Pl Plug EEEr S Ruler R R
Scissors Y | Toothbrush | ZfJll Umbrella sy Vase fCrE
Watering | AL
can |
Domestic animals (13)

Bird =iF Cat Do Chicken i3 Cow s
Dog ¥ Duck HE Fish 21 Horse =
Mouse Bl Pig 5% Rabbit H 5 Rooster INHE

turtle =% 71
Electrical appliances (5)
P Record il ; = e
Lamp P& player NEf% | Refrigerator | ZEAE | Telephone | #Ezh
Television E?gj




Fruits (11)
Apple HE SR Banana BE Cherry ﬁ%@ Grapes T
Lemon et Orange e Peach Bk Pear e
%
Pineapple | fZ& | Strawberry += Water melon | P\
AL
Furniture (10)

Bed iR Chair == Couch Fifk Desk =
Door Fe Dresser HE R(gﬁz;:\g ¥ Stool %
Table = Window

Insects (9)
Ant M Bee Eales Beetle FHEh | Butterfly | it
Caterpillar F55 Fly Eiff | Grasshopper | HiF Snail i 4
Spider LS
Kitchen utensils (15)
Bowl i Cup 2N Fork X | Frying pan 4;5
Glass IFEFR Kettle TK 8 Knife 7] Pitcher JKEE
Rolling | ZiH AR =8
Pot i . Saltshaker g Stove
0 . Pin i Kk it
Toaster | Z%-If§ | Spoon B2 | Wineglass | JEFR
Musical instruments (10)
Accordion | FJEEE Bell B Drum gy Flute H
French horn | SEE%E Guitar it Harp Bz Piano P
=}
Trumpet AN Violin /J;‘—E
Natural environment (8)

Cloud = Flower 1t Leaf M| T Moon H=
Mountain L Star =8zt Sun N Tree 18t
Others (31)

Anchor YA Arrow HiH Ashtray @ﬂm Barn =
Barrel T Bread iR Cake ErE Canon piN |
Chain S Church | #u Cigar =5 | Cigarette &l
Clown N Crown i Fence T Flag Jiica

Gun li=1 Heart Wi House = Needle st
Pipe f&E=xl | Sandwich ;j{ Snowman EA Spinning K

B wheel

Spool of , . (e : FHI
thread G Suitcase = Thimble TEET Wagon o
Well FF Whistle 4 Windmill JERREER
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Tools (10)
Axe FrUH Chisel T Hammer 8 Nail 5T
Nut IEIE Pliers st Saw i Screw IEL%
. BEL% &
Screwdriver Wrench
it L3
Toys and games (12)
ek
Ball % | Balloon | %5k | Bascballbat | TEHE | Dol | JAE
S
- Football . . e Rolling | 7&K
Football FEER helmet PR Kite JE skate .
i . - Tennis SR -
Sled g Swing R racket Harkda Top fEiZ
Vegetables (13)

Artichoke | 32 | Asparagus | E%&j Carrot 4TZE%E] | Celery | PHFF
Corn Bk Lettuce A% | Mushroom JEELE Onion R
Peanut 1E4 Pepper R Potato (¥ | Pumpkin | F§/L
Tomato E i

Vehicles and related (11)
i RS

Aeroplane | Tt Sailboat LA Bicycle BHEL Traffic “I:?

light P&
Bus Bt Train K HL Car &R Truck EH
=

Helicopter E;fg? Wheel H#E | Motorcycle | EEEH

Wild animals (32)
Alligator | fififa Bear fE Camel 5&5E Deer JEE
Donkey L Eagle & Elephant KAKGE Fox gt
334
Frog Ak Giraffe E%ﬁ Goat L= Gorilla YR
Kangaroo | £SE, Leopard Y Lion Jhili—F Lobster | FEi
Monkey | HEEZ Ostrich EES owl SHUEN® | Peacock | L
Penguin 185 Raccoon | JE3H Rhinoceros FE4f | Seahorse |
Seal NS il Sheep ES Skunk HElE | Snake e
Squirrel FAER, Swan KIE Tiger =Ny Zebra PEFE




