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HOMOPHONIC AND GRAPHIC PRIMING
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Abstract The present study evaluated the effects of homophonic, semantically-related, and graphically-similar primes on character recognition

and naming by adopting a within-trials priming procedure and manipulating the character frequency and stimulus onset asynchrony. The

experimental results showed that both homophonic and semanticaily-related primes did not have any priming effect on the processing of high-

frequency characters either in recognition or naming task. A facilitation effect of semantic priming was repeatedly observed both in recognition

and naming tasks when the target character was of low frequency, while the facilitation effect of homophonic primes was only found in the

naming task. An inhibitory effect of graphically-similar primes was also discovered for both tasks. The results confirmed the findings in our

previous work !!. No retiable homophonic priming facilitation effect was obtained in the lexical decision task although character frequency

effect and semantic priming effect on the low-frequency character were both vivid. The facilitation effect of homophonic priming can never be

greater than that of semantic primes. Our results contradicted the conclusions formed by Perfetti and his colleagues

[15, 19,21}

Key words Lexical access, frequency effect, pre-lexical phonology, priming effect.

1 Introduction

Researchers subscribing to the orthographic depth
hypothesis suggested that the word recognition process differs
for various orthographies (>l They contended that the pre-
lexical analysis of phonology is more suitable for reading
shallow orthographies like Serbo-Croatian, whereas deep
orthographies like Hebrew or Chinese rely more on a
graphically-based direct route to address the mental lexicon.
The typical research paradigm evaluates the relative magnitude
of the frequency effect and the semantic priming effect on the
lexical decision and naming task among different orthographies.
The lexical identification process should be involved in a task if
semantic priming procedure demonstrates facilitation effect
and high frequency words are responded to faster than low
frequency words. If the naming task engages lexical
identification, lexical identification does not need to engage in
the phonology process. Although some evidence supports a
direct route in lexical access for shallow languages ™), word
naming of deep orthographies always engages in lexical
identification.

Chinese orthography is a logograph without any stable
orthography-to-phonology correspondence. A character can’t
be pronounced with certainty before it is recognized. For
instance, with an identical stem, . (pronounced as /ye3/),
many characters have various pronunciations, i (/di4/), ¥t
(/chi2/), and ftf, (/tal/). Chinese can show a clear picture of a
single direct lexical access route. Some studies of comparing
frequency effect on lexical decision and naming U'*' and
further study testing its implication!'"? have falsified the affects

of pre-lexical phonology on character naming. These results
34

correspond to those from orthographic depth hypothesis-based
studies. Also, because there was no regularity effect found in
lexical decision task compared to naming which demands
pronunciation the authors proposed that the phonology is not
obligatory in Chinese character lexical process.

Several researchers still claim that phonological activation
is an automatic process that pre-lexically or at-lexically
recognized Chinese characters ['>'®). The homophonic priming
effect on lexical decision and naming tasks studies, such as ['*),
demonstrated a significant homophonic priming facilitation
effect on the lexical decision task to support the pre-lexical
phonology viewpoint of Chinese character recognition. Perfetti
with colleagues !'* ') discovered that homophonic primes,
compared to semantic primes, have a greater facilitation effect
on the response of naming target characters. They claimed that
character identification is automatically and pre-semantically
accompanied with phonological activation ['")

Wu and Chen [V systematically re-evaluated the priming
effects of varying prime types on the tasks of lexical decision
and naming " % According to their results, the homophonic
priming effect could not be reliably replicated via the lexical
decision task, although semantic priming always facilitates the
recognition of low-frequency characters. The homophonic
prime could only facilitate the naming of low-frequency
characters. This demonstrated a condition of character
identification with semantic activation without phonological
activation. Moreover, whenever homophonic priming was
effective, a semantic priming effect with a greater magnitude
was always obtained. These results contradict those of Perfetti
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and Zhang "*), and Cheng %), indicating that no convincing
evidence exists for the argument that automatic phonology
accompanies character recognition. Furthermore, Wu and Chen
discovered a substantial inhibition effect from graphic priming
either on the lexical decision or naming. Pre-lexical or pre-
semantic phonology may not occur through the facilitation
effect of homophonic priming because of the inhibition effect
of graphic priming and the larger facilitation effect easily
obtained by semantic priming. Logically, only with pre-lexical
inhibition effect or with larger facilitation effect than that of
semantic priming, homophonic priming could be inferred to be
a possible evidence of pre-lexical or pre-semantic phonology.

Two experiments each with materials varied and design
modified were developed herein to replicate and extend the
previous studies.

2 Experiment 1

The priming within trials procedure, in which a prime was
presented for a short time and then replaced by a target in a
single trial, was adopted to evaluate how target character
frequency, stimulus onset asynchrony (SOA), and prime type
affect the lexical decision and naming task performance. The
target character frequency and prime type were designed within
subject variables, while the SOA was between the subjects. If
the pre-semantic phonology view could be applied to Chinese
character lexical access, then a homophonic priming effect
should be observed on the lexical decision task as that on the
naming task, and the effect of phonological priming facilitation
effect expected should be larger than that of semantic priming
013,19, 2] Rather, a deep orthography Chinese with a vivid
semantic priming effect on both the naming and lexical
decisions, whereas without showing a phonological priming

effect during the lexical decision, should otherwise exist
because the evidence of direct recognition route exists even in

studies of shallow orthographies (")

2.1 Method
2.1.1 Design and Stimuli

The subjects were randomly assigned into one of six
groups representing combinations of the two between-subjects
factors of task (lexical decision vs. naming) and the SOA (50,
350, and 1000 ms). Each group received the same 2 x 2
within-subject factorially arranged materials according to the
manipulation of two factors of target character frequency (high
vs. low), and prime type (homophonic, graphically similar,
semantically related, vs. control). This formed a 2x 3x 2x 4
four-way factorial design.

120 high-frequency characters and 120 low-frequency
characters, were each instituted as two parts in the right-left
configuration and the target stimulus set were selected from the
character database that was computed from a large sample of
reading materials (about a million characters in total (%)), The
criterion of occurrence frequency was higher than 100 for high-
frequency targets (with an average of 380.1) and was below 30
for low-frequency targets (with an average of 7.7). Four
characters representing varying types of prime were coupled for
each target character. The mean and standard deviations of
character frequencies and number of strokes for each prime
type are described in Table 1. The Appendix presents a
complete list of target characters and the corresponding
conditions of prime characters. A pseudo-character was also
constructed for each target character as a similar configuration
for preparing a pseudo-character target trial.

Table 1 Mean and standard deviations (in parentheses) of frequencies and number strokes of characters for each prime type.

High Freq. Target

Low Freq. Target

Target HP GP SP CcP Target HP GP SP cp
Number of strokes
1.5 11.8 11.0 10.8 114 129 114 12.5 12,6 13.2
4.0) 4.2 (3.8) 4.0) (KV)) 4.4) (3.8) 4.4) 4.4) (3.8)
Character frequencies
380.1 179.7 109.5 536.6 141.3 7.7 248.5 162.5 224.6 925
(456.3) (410.7) (209.9) (799.2) (245.3) (5.6) (487.6) (371.0) (326.9) (129.0)

Note: HP = Homophonic Prime, GP = Graphic Prime, SP = Semantic Prime, CP = Control Prime.

Each subject for the naming task received all target
characters, The assignment of each target character into the
various prime conditions was counter-balanced between
subjects. Each target character appeared just once and was
preceded by only one of four varying types of prime in a
subject. Also, half of the target characters were replaced by the
corresponding pseudo-character for the lexical decision task.
Twenty additional characters (half of them substituted by
pseudo-characters for lexical decision) were also selected for

practice trials.
2.1.2 Apparatus and procedure

The experiment was controlled by an IBM PC/486
compatiblé microcomputer. The stimuli were presented using a
15-inch VGA-adapted color monitor that was linked to the
microcomputer. A voice-activated circuit linked with a
microphone was interfaced to the computer to detect the onset
of the subject's pronunciation in the naming task. The reaction
times (RTs) and the timing of stimulus display were both
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measured to the nearest millisecond and synchronized with the
video raster. Software was adopted from Wu (1995)1 to
control the experimental procedures and data handling . Each
subject was seated approximately 50 cm in front of the video
monitor. Subjects received twenty practice trials, each with
feedback. Trials that contained an error were repeated until a
correct response was made. No feedback was given on the
subsequent experimental trials.

The following sequence of events occurred during each
trial: (a) An asterisk used as a fixation point was presented at
the center of the monitor for 700 ms accompanied with a 100
Hz warning tone for 150 ms, and then disappeared to leave the
screen blank for 100 ms; (b) The prime character occupying a
24x 24 dot matrix area, which subtended a visual arc of
approximately 0.8 degrees, was presented at the center of the
screen for a period of time according to which SOA group the
subject was assigned to; (c) The target character was then
presented at the same location to replace the prime character.
The character remained there until the computer detected the
subject's key stroke in the lexical decision task or the subject's
pronunciation in the naming task began. The RT timing started
from the presentation of the target character until the response
was made; (d) The phonetic symbols used in Taiwan to
represent the correct pronunciation were then presented above
the stimulus character in the naming task. The experimenter
seated behind the subject either pressed one of two buttons via
a remote connection line to indicate a correct or an incorrect
pronunciation of the character (and noted by distinct sounds
such as a cough); (¢) The whole screen was immediately erased
and a 1-s blank was placed before an asterisk accompanied with
a warning tone before the next trial was presented.

A modified block randomization strategy was applied on
these 240 trials to minimize the possibilities for consecutive
trials with the same prime type, the same target frequency, or
the same key press (in lexical decision). The shuffling strategy
also equalized the appearance of received trials list at any
position.

All the trials were evenly and randomly divided into
blocks composed of eight trials of various target frequency x
prime conditions for naming, and additional eight pseudo-
character target trials for lexical decision. An on-line random
shuffling assignment procedure was individually performed so
that each subject received an idiosyncratic random sequence of
block-arranged stimuli.

All subjects were tested individually. Upon arrival, each
subject was seated in a sound-proof room and received written
instructions on the screen. Both accuracy and speed were
emphasized. The subjects were required to take a rest after each
consecutive 60 trials and the entire experiment took

approximately twenty-five minutes.
2.1.3 Subjects

The 157 subjects were fluent readers of Mandarin with
normal or corrected-to- normal vision who were recruited from
a pool at National Taiwan University. They participated in this
experiment to partially fulfill course requirements. They were
randomly assigned to six groups according to the manipulation
of the Task and SOA factors. Three groups of subjects (40, 37,
and 32) received a lexical decision task with 50, 350, or 1000
ms SOA, while the other three groups (each with 25 subjects)
received a naming task with each SOA.

2.2 Results and Discussion

Trials with RTs less than 200 ms (indicating prompt
responses with possible anticipation) or 2.5 standard deviations
more than the mean of the condition to which the trials
belonged are treated as outliers when calculating the mean RT
of correct responses for each condition within each subject. The
re-computed mean correct RTs and mean percentages of errors
across subjects under various conditions of target frequency x
prime type for each group of particular SOA x task combination
are illustrated in Table 2.

Table 2 reveals that naming task took slightly longer than
the lexical decision. Furthermore, it also took longer to respond
to low-frequency than the high-frequency targets. The statistical
significance of these effects was assessed by analyses of
variance (ANOVAs) across subjects, F/, and across stimulus
items, F2.

The mean RT data obtained for all subjects in Experiment
1 were submitted to a four-way ANOVA with factors of task
(lexical decision, naming), SOA (50, 350, 1000 ms), target
character frequency (high, low), and prime type (homophonic,
graphically similar, semantically related, unrelated control).
The lexical decision was generally slightly faster than naming:
Fi(1, 151) = 10.28, p < 0.01, F2(1, 238) = 24.93, p < 0.001.
Many other factors significantly also interacted with the task:
task x prime type, FI(3, 453) = 529.69, p < 0.0001, task x
target character frequency, FI(1, 151) = 9.82, p < 0.01, F2(1,
238) = 114.75, p < 0.0001, task x prime type x character
frequency, F1(3, 453) = 537.40, p < 0.0001, task x SOA, FI(2,
151) = 4.60, p < 0.05, F2(2, 476) = 63.09, p < 0.0001, task x
prime type x SOA, FI(6, 453) = 5.22, p <0.001, F2(6, 1428) =
2.34, p < 0.05, task x frequency x SOA, FI(2, 151)=5.79, p <
0.01, task x frequency x prime type x SOA, FI(6, 453) = 6.77,
p < 0.0001, F2(6, 1428) = 3.48, p < 0.01 . The higher order
interaction effects involved in the task confirm the process is
complicatéd and distinct result patterns will be obtained from
various tasks. Two three-way ANOVAs were then separately
performed on the RT data for lexical decision and naming.
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Table 2 Mean correct latencies in milliseconds as a function of target frequency, prime type,SOA, and task

High Freq. Target

Low Freq. Target

Task SOA HP GP SP CP HP GP SP cP
50 ms 453 522 447 459 588 601 546 640
(1.2) 9.2) (1.5) (2.5) (143)  (223) (11.2) (17.8)
LDT 350 ms 441 494 447 457 579 584 560 585
2.3) (5.2) (1.8) (2.5) 9.4) (13.9) (8.0) (15.3)
1000ms 479 523 502 494 607 630 591 644
(0.8) (3.3) (0.8) (1.3) (8.5) (8.8) (5.8) (13.3)
50 sm 570 639 573 589 981 1101 886 963
6.7) (8.3) (1.9) (7.1 (200)  (25.2) (20.2) (26.7)
Naming 350 ms 533 583 521 545 797 832 745 830
(5.2) (9.0) (7.1) (6.3) (219)  (20.8) (19.0) (24.8)
1000ms 538 575 536 534 709 761 702 768
(1.7) (6.5) (4.8) (5.4) (223)  (22.1) (19.6) (22.7)

Note: Percentages of errors are given in parentheses. SOA = Stimulus Onset Asynchrony,
HP = Homophonic Prime, GP = Graphic Prime, SP = Semantic Prime, CP = Control Prime.

The three-way ANOVA with target character frequency,
prime type, and SOA factors, had the following affect on the
lexical decision: the significant sources of variation were target
character frequency, FI(1, 106) = 24091, p < 0.0001, F2(1,
238) = 296.50, p <0.0001, prime type, FI(3, 318) =21.93, p <
0.001, F2(3, 714) = 28.58, p <0.0001, and target character
frequency x prime type, FI1(3, 318) = 12.36, p < 0.001; F2(3,
714) = 14.34, p <0.0001. Some other effects were also
significant across items: SOA, F2(2, 476) = 43.59, p < 0.0001,
SOA x prime type, F2(6, 1428) = 2.83, p < 0.01 . Further
analysis demonstrated that when the target character frequency
was high the simple simple main effect of prime type was
significant under all SOA conditions: for 50 ms, FI(3, 636) =
13.07, p <0.0001, F2(3, 2142) = 13.82, p < 0.0001, for 350 ms,
FI(3, 636) = 5.71, p<0.01, F2(3, 2142) = 7.16, p < 0.001, and
for 1000 ms, FI(3, 636) =2.91, p <0.05, F2(3,2142)=4.02,p
< 0.01 . When the target character frequency was low the
simple simple main effect of prime type was significant under
all SOA conditions: for 50 ms, F/(3, 636) = 15.97, p < 0.0001,
F2(3, 2142) = 19.54, p < 0.0001, for 350 ms, F2(3, 2142) =
2.71, p < 0.05, and for 1000 ms, FI(3, 636) = 4.71, p < 0.01,
F2(3,2142)=5.20,p<0.01.

The Dunnett method, employed for post hoc comparisons,
verified several significant differences between unrelated
controls with other primes. The semantically related prime
reliably facilitated target processing under all SOA conditions
when the target character frequency was low. SOA of 50 ms,
350 ms, and 1000 ms, took 94 ms, 25 ms, and 53 ms less than
unrelated control condition to process target character. The
homophonic prime also facilitated the target process under
some SOA conditions. For 50 or 1000 ms SOA it facilitated RT
of 52 ms or 37 ms, respectively. Whereas under 350 ms SOA

condition, the homophonic prime was not significantly different
with unrelated control. A graphically similar prime facilitated
target process took 39 ms. The facilitation effect of
homophonic prime did not exceed that of the semantic prime in
any SOA condition when the target character frequency was
low. On the contrary, a graphically similar prime reliably
exerted an inhibitory effect on the lexical decision of target
when the target character frequency was high. For 50 ms, 350
ms, and 1000 ms SOA, took 63 ms, 37 ms, and 29 ms more
than the unrelated control condition to process the target
character. There was no significant effect on target process
from semantic and homophonic priming.

The three-way ANOVA with target character frequency,
prime type, and SOA factors, had the following affect on the
naming process. The significant sources of variation were target
character frequency, Fi(1, 45) = 146.93, p < 0.0001, F2(1, 238)
= 292.83, p<0.0001, prime type, FI(3, 135) = 16.95, p < 0.001,
F2(3, 714) =25.79, p<0.0001, SOA, FI(2, 45)=4.89, p <0.05,
F2(2, 476) = 135.02, p < 0.0001, target character frequency x
prime type across items, F2(3, 714) = 432, p < 0.01, SOA x
prime type across items, F2(6, 1428) = 3.43, p < 0.01, and SOA
x target character frequency, F/(2, 45) = 6.63, p < 0.01, F2(4,
476) = 61.17, p < 0.0001 . Further analysis verified that the
simple simple main effect of prime type only reach marginal
significance across items under SOA conditions of 50 ms and
350 ms: for 50 ms, F2(3, 2142) = 2.72, p< 0.05, for 350 ms,
F2(3, 2142) = 2.57, p < 0.05, when the target character
frequency was high. The simple simple main effect of the prime
type was significant under all SOA conditions when the target
character frequency was low: for 50 ms, F/(3, 270) = 1543, p
< 0.0001, F2(3, 2142) = 27.44, p < 0.0001, for 350 ms, FI(3,
270) = 3.20, p < 0.05, F2(3, 2142) = 5.85, p < 0.001, and
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only across items for 1000 ms, F2(3, 2142) =5.04, p <0.01 .

The Dunnett method demonstrated the following
significant differences between unrelated controls with other
primes. The semantically related prime reliably facilitated
target process under all SOA conditions when the target
character frequency was low. SOA of 50 ms, 350 ms, and 1000
ms, took 77 ms, 85 ms, and 66 ms, respectively, less than
unrelated control condition to process the target character. The
homophonic prime was not significantly different with
unrelated control under all SOA conditions. A graphically
similar prime inhibited the target process for 138 ms under a 50
ms SOA condition. Similar to the lexical decision, the
facilitation effect of homophonic prime also did not exceed that
of the semantic prime in any SOA condition when the target
character frequency was low. On the contrary, a graphically
similar prime reliably exerted an inhibitory effect on the target
naming when the target character frequency was high. SOA of
50 ms, 350 ms, and 1000 ms, took 50 ms, 38 ms, and 41 ms
more than the unrelated control condition to process the target
character. There was no significant effect on target process
from semantic and homophonic primes.

The target character frequency was the most effective factor
irrespective of task or SOA. There was no semantic or
homophonic priming effect while graphic priming exhibited a
reliable inhibitory effect, irrespective of task and SOA, when
the target character was of high frequency. Significant
homophonic priming effect existed on the target lexical
decision under some SOA conditions when the target character
was of low frequency, whereas only semantic priming had a
significant effect under all SOA conditions. The homophonic
priming effect never exceeded the semantic priming effect. The
observed results contradicted those reported by Perfetti et al. for

both lexical decision and naming !> 1% 21},

3 Experiment 2

Perfetti and Tan ['! manipulated SOA to obtain very 'small’
discrepancies among varying levels in a study that employed
the naming task to compare the time course of activation among
graphic, phonological, and semantic information. However, this
method has at least three pitfalls: the inference of lexical access
concerning phonology will be inevitably confounded by task
because the subjects must pronounce the characters; they did
not consider the factor of target character frequency even
though it plays the most important role in lexical access. The
responses pattern on target characters of high frequency are
very distinct from that on low frequency character targets ['® %
Bl their manipulation of SOA was practically invalid and
might be confounded. The SOA levels were 43, 57, and 85 ms,
indicating three, four, or six frame refresh cycles in English text
mode for screen display. The refresh time of 14 ms for
displaying Chinese characters is not correct. Moreover, the

SOA was designed as a between subjects variable. The
inference concerned would be inevitably confounded with
sampling subject differences among various groups, especially
when the discrepancies among varying SOA conditions were
indistinguishable.

This experiment adopted the same procedure of priming as
in Experiment 1 to simultaneously solve the above-mentioned
questions. The manipulated factors were also the same as in
Experiment 1, except that SOA was designed as a within
subject variable. The levels of SOA were selected as 50, 85,
and 120 ms. Which corresponds to 3, 5, and 7 cycles of frame
refresh time when displaying Chinese characters in DOS
graphic mode.

3.1 Method
3.1.1 Design and Stimuli

Subjects were randomly assigned into one of two groups
receiving various tasks (lexical decision vs. naming). Each
group of subjects received the same 2 X 2 within-subjects
factorially arranged materials according to the manipulation of
two target character frequency factors (high vs. low), and prime
type (homophonic, graphically similar, semantically related, vs.
control). Another within-subjects factor, the SOA (50, 85, vs.
120 ms), was inserted to form a 2 X3 X2 X4 four-way factorial
design.

The stimulus materials were the same as in Experiment 1.
All target characters for the naming task were received by each
subject, while the assignment of each target character into the
various prime type and SOA combinations was counter-
balanced between subjects. Each target character appeared just
once and was preceded by only one of four varying types of
prime. With respect to the lexical decision task, an additional
240 trials each with a pseudo character target were constructed
and totaled 480 trials. Twenty additional characters (half of
them substituted by pseudo-characters for lexical decision)
were also selected for practice trials.
3.1.2 Apparatus and procedure
The apparatus and procedure were the same as in Experiment 1
except that a more complicated modified block randomization
strategy was designed to minimize the possibilities for
consecutive trials with the same prime type, target frequency,
key press (in lexical decision), or the same SOA. All the trials
were evenly and randomly divided into blocks composed of
twenty four trials from each target frequency x prime x SOA
condition for naming, and an additional twenty four pseudo-
character target trials for lexical decision. An on-line random
assignment shuffling procedure similar to Experiment 1 was
individually performed so that each subject received an
idiosyncratic random sequence of block-arranged stimuli.
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3.1.3 Subjects

The subjects were recruited from the same subject pool as
Experiment 1 and were randomly assigned into one of two task
groups with 36 subjects each. All subjects were fluent readers
of Mandarin with normal or corrected-to-normal vision.
3.2 Results and Discussion

The similar analysis and the exclusion of outliers as that of
Experiment 1 were applied. The re-computed mean correct RTs
and mean percentages of errors across subjects under various
conditions of target frequency x prime type x SOA for each
group of task are illustrated in Table 3. Naming took slightly
longer than the lexical decision and the low-frequency were
slower than the high-frequency target characters both in naming
and for the lexical decision. The results confirm the conclusions
reached by both previous studies and Experiment 1.
The mean RT data obtained for all subjects in Experiment 2

were submitted to a four-way ANOVA with task (lexical
decision, naming), SOA (50, 85, 120 ms), target character
frequency (high, low), and prime type (homophonic,
graphically similar, semantically related, unrelated control)
factors. The lexical decision was slightly faster than naming
across items, F2(1, 238) = 57.31, p < 0.0001. Several other
factors also significantly interacted with the task: task x target
character frequency, Fi(1, 70) = 11.00, p < 0.001, F2(1, 238) =
31.06, p < 0.0001, task x target character frequency x SOA
across items, F2(1, 1428) = 2.13, p < 0.05. The higher order
interaction effects involved with the task suggested that the
whole picture is complicated since distinct result patterns will
be obtained from various tasks. Two three-way ANOVAs were
then separately performed on the RT data for naming and the
lexical decision.

Table 3 Mean correct latencies in milliseconds as a function of target frequency, prime type, SOA, and task

High Freq. target

Low Freq. Target

Task SOA HP GP  SP CP HP GP SP CP
50 ms 452 516 452 464 589 584 552 635
(1.4) 83) (G.) 42  (103) (8.9) (7.5) (13.6)
LDT 85 ms 450 522 458 454 606 594 545 600
(1.1) 86) (1.9) (36) (18 9.2) (1.5) (12.8)
120 ms 442 504 450 454 578 576 557 615
(1.4) 58 (22 (25 (92) (11.9) (6.1) (12.2)
50 ms 470 537 465 469 684 737 696 686
(1.9) 61 (22 (50 (6.1) (24.2) (17.8) (21.9)
Naming 85 ms 460 521 474 481 646 703 640 700
(1.4) @44 (14 36 (1718 (17.2) (19.4) (20.8)
120 ms 455 524 454 470 666 688 621 697
(3.9) 67 (44 (39  (169) (20.8) (18.1) (23.6)

Note: Percentages of errors are given in parentheses. SOA = Stimulus Onset Asynchrony,
HP = Homophonic Prime, GP = Graphic Prime, SP = Semantic Prime, CP = Control Prime.

The three-way ANOVA with target character frequency,
prime type, and SOA factors obtained the following pattern
during the lexical decision: the significant sources of variation
were the target character frequency, FI(1, 35) = 167.30, p <
0.0001, F2(1, 238) = 278.74, p<0.0001, prime type, FI(3, 105)
=13.96, p <0.0001, F2(3, 714) = 13.93, p <0.0001, and target
character frequency x prime type, FI(3, 105) = 18.38, p <
0.0001; F2(3, 714) = 13.86, p<0.0001. Further analysis
demonstrated that the simple simple main effect of prime type
was significant under all SOA conditions when the target
character frequency was high: for 50 ms, F/(3, 630) =5.79, p <
0.001, F2(3, 2142) = 6.34, p < 0.001, for 85 ms, FI(3, 630) =
7.37, p <0.001, F2(3, 2142) = 8.48, p < 0.0001, and for 120 ms,
Fi(3, 630) = 4.99, p <0.01, F2(3, 2142) =4.08, p < 0.01 . The
simple simple main effect of prime type was significant under
all SOA conditions when the target character frequency was
low: for 50 ms, FI/(3, 630) = 7.40, p < 0.001, F2(3, 2142) =

10.37, p <0.0001, for 85 ms, FI(3, 630) =5.00, p <0.01, F2(3,
2142) = 4.19, p < 0.01, and for 120 ms, FI(3, 630) =3.83, p <
0.01, F2(3,2142)=3.31,p<0.05 .

The Dunnett method for post hoc comparisons verified
significant differences existed between unrelated controls with
other primes. The semantically related prime reliably facilitated
target process under all SOA conditions when the target
character frequency was low. SOA of 50 ms, 85 ms, and 120
ms took 83 ms, 55 ms, and 58 ms less than the unrelated control
condition to process the target character. The homophonic
prime also facilitated the target process under certain SOA
conditions. SOA of 50 or 120 ms benefited with an RT of 46 ms,
or 37 ms, respectively. Whereas under 85 ms SOA condition,
the homophonic prime was not significantly different with
unrelated control. The response pattern generated by a
graphically similar prime was similar to a homophonic prime.
The facilitation effect of a "homophonic prime does not
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exceed that of a semantic prime in any SOA condition when the
target character frequency was low. On the contrary, a
graphically similar prime exerted a reliably inhibitory effect on
the lexical target decision when the target character frequency
was high. SOA of 50 ms, 85 ms, and 120 ms took 52 ms, 68 ms,
and 50 ms more than the unrelated control condition to process
the target character. Semantic and homophonic priming did not
have a significant effect on the target processing.

The three-way ANOVA with target character frequency,
prime type, and SOA factors displayed the following pattern
when performed on naming. The significant sources of
variation were the target character frequency, F/(1, 35) = 77.09,
p <0.0001, F2(1, 238) = 266.36, p<0.0001, prime type, FI(3,
105) = 22.51, p < 0.0001, F2(3, 714) = 9.27, p <0.0001, SOA,
Fi(2, 35) = 4.05, p < 0.05 , and target character frequency x
prime type across items, F2(3, 714) = 3.42, p < 0.05 . Further
analysis showed that the simple simple main effect of prime
type was significant under all SOA conditions when the target
character frequency was high: for 50 ms, F/(3, 630) =5.42, p <
0.001, F2(3, 2142) = 3.50, p < 0.001, for 85 ms, FI(3, 630) =
3.17, p < 0.05, and for 120 ms, FI(3, 630) = 4.99, p < 0.01,
F2(3, 2142) = 3.80, p < 0.05 . The simple simple main effect of
prime type was significant under all SOA conditions when the
target character frequency was low: for 50 ms, F/(3, 630) =
2.78, p < 0.05, for 85 ms, FI(3, 630) = 5.17, p < 0.01, F2(3,
2142) = 3.46, p < 0.05, and for 120 ms, F/(3, 630) =5.18, p <
0.01, F2(3,2142)=3.78, p < 0.05 .

The Dunnett method for post hoc comparisons
demonstrated significant differences between unrelated controls
with other primes. The semantically related prime reliably
facilitated the target processing under certain SOA conditions
when the target character frequency was low. SOA of 85 ms
and 120 ms took 60 ms and 76 ms less than the unrelated
control condition to process the target character. The
homophonic prime also facilitated the target process under
certain SOA conditions. SOA of 85 and 120 ms took 54 and 31
ms less than the unrelated control condition to process the
target character, while SOA of 50 ms was not significantly
different with unrelated control. A graphically similar prime
inhibited the target process for 51 ms under a 50 ms SOA
condition. The facilitation effect of the homophonic prime did
not exceed that of the semantic prime in any SOA condition
when the target character frequency was low. On the contrary, a
graphically similar prime reliably exerted an inhibitory effect
on the target naming when the target character frequency was
high. SOA of 50 ms, 85 ms, or 120 ms took 68 ms, 40 ms, or 54
ms more than the unrelated control condition to process the
target character. Semantic and homophonic priming did not
have a significant effect on the target processing.

In sum, the target character frequency was the most
effective factor irrespective of task or SOA. When the target

character was of high frequency, semantic and homophonic
priming did not have a significant effect, whereas graphic
priming exhibited a reliable inhibitory effect, irrespective of
task or SOA. When the target character was of low frequency,
semantic priming did have a significant effect on target lexical
decision and naming while ‘weak’ homophonic priming could
be observed only under certain SOA conditions. Homophonic
priming was never more significant than semantic priming. The
results concur with Experiment 1 and contradict Perfetti et al.
01519211 for both naming and the lexical decision,
4 Conclusion

The two experiments conducted herein employed a new
sample of materials with a larger scope of frequency domain
distinct than previous studies " . The experiments reached
the same conclusions, which contradicted with that of Cheng %)
and some other studies on Chinese character naming by Perfetti
and his colleagues "> 1> 2", According to their rationale and the
evidence provided, the obtained large facilitation effect of
homophonic priming on target character recognition was
proposed to indicate the role of phonology in lexical access.
This did not apply on our studies. Not only a reliable graphic
prime inhibitory effect was repeatedly found, implying there
existed some possible logic problems in their inference about
phonology in character recognition. But also, neither from the
primed lexical decision as adopted by Cheng nor from the
primed naming by Perfetti et al., the homophonic priming
facilitation effect could be reliably replicated as they stated.
Thus, phonological activation is not obligatorily engaged pre-
lexically or pre-semantically in Chinese character recognition.

It is worth noticing that a reliable graphic priming
inhibitory effect upon high frequency target process was
repeatedly observed in our studies. It still remains to be
explained. Some further studies are now under execution to
explore this issue. In an experiment manipulating relative
frequency of graphic prime we found that graphic prime with
pseudo-character exerts no inhibition on target character
recognition. A possible direction of explanation could be
proposed like follows. Graphic prime as a real character can
quickly activate its semantics and phonology different from that
of following target character. Because it exists difficulty in
discrimination between these two characters some conflicts
might be raised to prolong the target response latencies.
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Prime Type

HP GP SP CP

Target

Prime Type

HP GP SP CP

Target

Prime Type

HP GP SP CP

Characters used in experiment 1 and experiment 2 (with high frequency character target)

L B % 3 2000, 32 GEFD .
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Appendix
Target

PR U R IR R R TR EFE NN RS HERKX B EHER R ERE
ERMNIHEKNSER CDRHVHERECHERREACHEARRKRNS S HNE R INE R &M
AN NN AR R EN RS REER LA NS E X EEERRPIEER
EHEIEREEIrEEHRHA BEREHBERENEREEINNEETELELRERER
RN NN M XN RN RE SRR H TR R K BESEERERF

E YN R E R Y I E RS RE NS ER R FR SRR AR R ER GO ER
HEHEEEHE KWL RBREFPRYEIFEB KNI REEEERKELEDR
B R R R C R R O NS KRR F BRI EE LR EEN
FEXKGREKS AR ER YN U ENFENEr KB KRB a RN
R AR N R PR O AR ER S B RS S ERER IR RREEN

RSN KRR IR EERE LR R HO M EREN R R HE KR
TR BRUINEXECFORENETRHRASERNEREYBRYBMNENNE
AR R R N E SR E R B R R H e R E SN KR E A REEIRE R RAEH
EH AR ERE KR N K KT EH R RS K E B Er B R ER N E NI W
KRR RERFHARKEWEEL R R ERREICER LB EERRUBERARRS

Graphemic Prime,

Control Prime.

Homophonic Prime, GP
Semantic Prime, CP

SP

Note: HP




Prime Type

HP GP SP CP

Target

Prime Type

HP GP SP CP

Target

Prime Type

HP GP SP CP

Characters used in experiment 1 and experiment 2 (with low frequency character target)

Appendix
Target

A R R R R R R A N E N PR A EF RS R U RN B R ESR
FEHEWNEREEREFRAN BN EYE RN RER KB rECARREREBER
MR RPN ECER IR RN R AR R ERERRIEEIYRBHRER
EHEBFNFRREZRECEOREXEEENY RINBUEIRE A S ERL B
AN RS P R E R SR T RN SR R R EE B Y RERNERHREE

K R S E e R N NN R E N NS E IR R R E I REEIRER
BN IHERKEKERE RGN TR EES DN R TR KR EERTRE
R KN E R R AR R R e ME N R PN EUR B ESCEEER
BEYHEAERSESERANT R NEE U ERREUNERKEERERT X ERBR
KN E S S E R B S AN R E R R E RN AR E R U RN UREEE

R R E R KK AR PE N R R ITY R E R RUEI RS R
CHEFEUXEMHTEUEXERSEN BN RERKIKOEE BT BRRMRKEH
KRAXKEAISVYERREKHEKRUHENFEFNBEREIL I ERUUERETRKRBEES
FE U R R ER E N R E R R B R R HABRER R RN EERE
KREKERYERR KRR LN SN E LR EEEIE IR RUBEBEREYENY

Graphemic Prime,

Control Prime.

Homophonic Prime, GP
Semantic Prime, CP

Sp

Note: HP



