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Abstract

To investigate the hypothesis that the prime word frequency and semantic relatedness jointly
influence visual semantic priming in simplified Chinese, this research examined their
interaction effect on lexical decision task. A 2 (prime word frequency: high or low) X 2
(semantic relatedness: related or unrelated) within-subjects design was used. Thirty
participants participated in the semantic relatedness rating task. Forty-three participants
participated in a lexical decision task and their response time and accuracy were recorded.
The results showed a reliable interaction effect between prime word frequency and semantic
relatedness. Specifically, semantically related primes facilitate the recognition of target words
when the primes were low in frequency, while semantic relatedness had no effect when the
primes were high in frequency. These findings suggest that semantic relatedness plays a
critical role in the processing of targets preceded by low frequency prime words, highlighting
the complex interplay between prime word frequency and semantic context in visual word
recognition. The interaction may reflect underlying mechanisms of lexical access and

semantic activation in simplified Chinese.
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Chapter 1

Introduction

Visual word recognition is fundamentally influenced by two key factors: word frequency and
semantic relatedness (Howes & Solomon, 1951; Meyer & Schvaneveldt, 1971). However, the
interaction between the two factors remains unclear, especially in logographic systems such
as Chinese. Existing research report inconsistent findings across languages (Plaut & Booth,
2000; Wu & Chou, 2000; Yap et al., 2009; Zhou & Marslen-Wilson, 1997). And most studies
focused on target word frequency while neglecting the potential influence of prime word
frequency on semantic priming. This study examines how prime word frequency and
semantic relatedness jointly influence lexical decision performance in Chinese. The results
will clarify underlying cognitive mechanisms in Chinese processing and inform language

teaching strategies.

1.1 Literature review

Word frequency effect

The word frequency effect is a well-established phenomenon in psycholinguistics, where
high-frequency words are processed more efficiently than low-frequency words. This effect
was first introduced by Howes and Solomon (1951), who demonstrated that words
encountered more frequently are recognized faster and more accurately in English. This
finding had been replicated many times in alphabetic system across different tasks. In reading
tasks, Rayner et al. (2004) found that high frequency words in English skipped more often
than low frequency words. Kliegl et al. (2006) observed shorter total fixation durations for
high frequency words compared to low frequency words in German. Boin et al. (2001)

reported frequency effects in lexical decision task in French. Moreover, Schilling et al. (1998)



demonstrated consistent word frequency effects across different experimental tasks, including

naming, lexical decision and reading.

In Chinese, studies have revealed similar word frequency effects. Early work by Wu et al.
(1994) demonstrated that both single-character Chinese words and two-character Chinese
words elicited frequency effects in lexical decision and naming task. Subsequent eye-tracking
study of Yang and McConkie (1999) revealed significant word frequency effects in Chinese
sentence reading task, with higher character skipping rate, low refixation frequency and
shorter gaze duration for high-frequency words than low-frequency words. Consistently, Yan
et al. (2006) found robust word frequency effects in Chinese reading, with shorter rereading
time and total fixation time for high-frequency words than low-frequency words. More
recently, a study replicated the word frequency effects across three different tasks, with faster
and more accurate lexical decision, reduced naming latencies and shorter fixation time on

high-frequency words (Xiong et al., 2022).

Semantic priming effect

The semantic priming effects refers to the facilitation of word recognition in a word when it
is preceded by a semantic related prime word. This phenomenon was initially reported by
Meyer and Schvaneveldt (1971), who found that participants responded faster and more
accurately in recognizing a target word when it went after a semantic related prime word
compared to a semantic unrelated prime word in English. This effect has been studied in
other alphabet-based languages. For instance, Perea and Gotor (1997) found significant
semantic priming in Spanish for both lexical decision and naming task. Similarly,

Zwitserlood (1994) demonstrated semantic priming effects in Dutch.

Beyond alphabetic languages, research has also explored semantic priming in logographic

systems such as Chinese. Perfetti and Tan (1998) examined the time course of semantic



activation and found significant semantic priming effects for medium and high frequency
Chinese characters in a naming task. Further supporting this, Chen and Shu (2001) observed
reliable semantic priming effects across multiple stimulus onset asynchrony (SOA)
conditions. SOA refers to the time interval between the appearance of the prime word and the
subsequent target word. Their study tested SOAs of 43ms, 57ms and 85ms, demonstrating

consistent semantic priming effects in both Mandarin and Cantonese using a naming task.

Interaction between word frequency and semantic relatedness

Research has also explored the interplay between word frequency and semantic relatedness.
Becker (1979) found that the interaction between word frequency and semantic relatedness
was significant, and the semantic relatedness enhanced the processing of low frequency
words more than high frequency words in English. This suggests that semantic priming is
particularly beneficial for words that are less familiar or harder to access. However, further
studies found the interaction effect in alphabetic languages is not always consistent. Plaut and
Booth (2000) points out that the interaction effect was modulated by participants’ perceptual
ability, with greater interaction effects on participants who had high perceptual ability.
Another study found significant interaction effects in participants with relatively low
vocabulary but an additive effect in participants with high vocabulary (Yap et al., 2009). Both
studies found greater facilitation for low frequency words, further supporting the idea that

low frequency words benefit more from semantic priming.

Turning to Chinese, studies revealed both similar and distinct patterns. Zhou and Marslen-
Wilson (1997) observed significant semantic priming effects across target word frequency
conditions in a naming task, suggesting that semantic relatedness did not interact with target
word frequency. In contrast, Wu and Chou (2000) identified reliable interaction effects

between target word frequency and semantic relatedness in both naming and word



recognition tasks, where semantic priming significantly facilitated the processing of low-
frequency words only. Similar to findings in alphabetic languages, Chinese also shows
interaction between word frequency and semantic relatedness, with stronger semantic
priming effects for low frequency words. However, the interaction effect is not universally

observed.

Unique properties of Chinese

Chinese, as a logographic writing system, differs fundamentally from alphabet-based
languages like English. In English, where letters are grouped into syllables and phonemes,
readers typically process phonological information before accessing semantic meaning. In
contrast, Chinese character often composed of radicals and strokes that provide semantic
cues, allowing for more effective process of semantic information in Chinese (Zhou &
Marslen-Wilson, 1999). The semantic cues from Chinese character radicals may directly
attenuate the recognition advantage of high frequency words, making semantic priming effect
more pronounced for low frequency words. An ERP study by Wang et al. (2021) found that
semantic activation in Chinese does not necessarily occur later than phonological activation,
suggesting semantic processing can be rapid and relatively independent of phonological
processing in logographic scripts. Within a short time, high frequency words may activate
both semantic and phonological pathways, whereas low frequency words can only access the
semantic pathway. Consequently, the advantage of semantic processing in Chinese may result

in low frequency words being more influenced by semantic priming effects.

Research gaps and Research Questions

Existing research in alphabetic languages has established robust word frequency effects on
target words and semantic priming effects, and similar effects have been observed in Chinese.

However, findings of interaction between word frequency and semantic priming are



inconsistent in both writing system (Plaut & Booth, 2000; Wu & Chou, 2000; Yap et al.,
2009; Zhou & Marslen-Wilson, 1997). Besides, the special properties of Chinese may
influence the processing different from alphabetic systems. Therefore, significant research
gaps are identified. Firstly, most studies have focused on target word frequency, neglecting
the potential effects of prime word frequency on semantic priming. Secondly, the findings of
word frequency and semantic priming remain inconsistent. Thirdly, the research findings in

alphabetic languages cannot be simply generalized to Chinese due to its unique properties.

The current inconsistencies in findings may stem from methodological variations across
studies. Notably, different experimental tasks exhibit varying sensitivity to word frequency
effects. According to Schilling et al. (1998), word frequency effects manifest across multiple
task types, with greater effects in lexical decision task than naming and reading tasks.
Regarding semantic priming, naming tasks involve greater engagement of phonological
processing pathways, which may attenuate the semantic priming effects. It may explain some
studies failed to find significant interaction between word frequency and semantic priming in
naming tasks (Zhou & Marslen-Wilson, 1997). To address these methodological concerns, the
present study used a lexical decision task, allowing for sensitivity in detecting word
frequency effects and interaction between word frequency and semantic priming effects.
Additionally, variations in SOA settings may affect the word processing. According to Jones
and Estes (2012), SOAs influence the degree of prime word processing before target
presentation, where longer SOAs facilitates deeper prime processing. Therefore, this study
used a fixed long SOA of 500 ms to ensure adequate prime processing and avoid possible

confounding effects.

To address these research gaps, the current study aims to investigate two key questions: (1)
What is the joint effect of prime word frequency and semantic relatedness on visual semantic

priming in Chinese? (2) How do prime word frequency and semantic relatedness interact?



Examining these research questions bring crucial implications for Chinese language
pedagogy. If the study demonstrates superior semantic priming advantages for high-
frequency prime words, it suggests that the instruction should prioritize the systematic
reinforcement of high frequency vocabulary with their semantically associated words.
Conversely, if low frequency primes exhibit stronger semantic priming effects, it suggests
that teachers should emphasize the link between low frequency words and established

semantic context when teaching novel or low frequency words.

1.2 Conceptual framework and hypotheses

Based on previous findings in the psycholinguistic literature, three hypotheses are formulated
to examine how prime word frequency and semantic relatedness interact in visual semantic

priming.

Hypothesis 1: Main effect of prime word frequency

Firstly, there will be a main effect of prime word frequency. This is because high frequency
words can be recognized faster compared to low frequency prime words, which allows for
more processing time for the target word. Thereby, participants are able to make faster

decisions on the target words after high frequency primes.

Hypothesis 2: Main effect of semantic relatedness

Secondly, there will be a main effect of semantic relatedness. Semantic related primes will
enhance recognition of the target words more than unrelated primes by activating their shared

semantic networks.

Hypothesis 3: Interaction effect between prime word frequency and semantic relatedness



Thirdly, the interaction between prime word frequency and semantic relatedness is
hypothesized to be significant, with high frequency primes expected to produce a stronger

semantic priming effect compared to low frequency primes.

Regarding the interplay of target word frequency and semantic relatedness on semantic
priming, it is generally well-founded that the semantic priming effect is larger in low
frequency target words. The rationale behind as follows: High frequency targets are
recognized faster due to strong lexical representations. This results in limited potential for
further facilitation from semantic priming, which may lead to a ceiling effect and make the
semantic priming effect small. In contrast, low frequency targets are more difficult to process,
which leave a larger room for semantic priming effects. Therefore, the semantic priming
compensates for their delayed activation compared to the high frequency targets, leading to

stronger semantic priming effects.

However, this study predicted a contrast pattern in the interaction between prime frequency
and semantic priming, with greater semantic priming in low frequency prime condition. This
difference emerges because prime frequency affects the strength of semantic activation
spreading to the target. This prime frequency hypothesis is grounded in the assumption that
high frequency words are recognized more rapidly due to their greater lexical accessibility,
allowing for faster activation of semantic information. As a result, high frequency primes
should enhance semantic priming effects to a greater degree than low frequency primes.
Specifically, it is anticipated that high frequency primes will demonstrate robust semantic
priming effects, as reflected in faster lexical decision latencies and higher accuracy rates for
related versus unrelated targets; Low frequency primes will also show semantic priming
effects for related targets but show reduced effect magnitude compared to high-frequency
primes. The hypothesized interaction effects are consistent with previous findings in the

morphological priming literature. Giraudo and Grainger (2000) demonstrated significant



interaction effects between prime word frequency and morphological priming effects. The
results showed faster recognition of targets when preceded by high-frequency
morphologically related primes while there were no priming eftects for low frequency prime

conditions.



Chapter 2

Methodology

2.1 Subjects

A total of seventy-three university students who are native speakers of simplified Chinese
participated in this study. All of them reported good visions and have never been diagnosed
with learning disorders before. Thirty of them participated in the semantic-rating task and
forty-three of them participated in the later lexical decision task. One participant who was

involved in the lexical decision task withdrew from the study due to personal reasons.

2.2 Design

In the lexical decision task, a 2(prime word frequency: high-frequency, low-frequency) x
2(prime word semantic-relatedness: related, unrelated) within-subjects factorial design was
employed. Four conditions were created: (a) high prime frequency and related, (b) high prime
frequency and unrelated, (c¢) low prime frequency and related, and (d) low prime frequency
and unrelated. There are four lists of stimuli, with each list containing nonword trials and all
the word trials but in a systematically rotated order of conditions across word trails to ensure
that each condition appears equally often in each trial position across groups. Each participant
only saw one of the primes for each target word. And each of them was exposed to all four
conditions but with different target words. The dependent variables were response time and

accuracy, which were measured by the computer automatically.

2.3 Materials

A total of 152 two-character Chinese words were served as target words. Each of the target
words were matched with four prime words, including a high frequency and related prime, a

high frequency and unrelated prime, a low frequency and related prime, a low frequency and



10

unrelated prime. The semantic relatedness between prime-target pairs was collected through a
rating task. Participants evaluated semantic relatedness on a 5-point Likert scale, with 1
representing completely unrelated pairs and 5 representing highly semantically related pairs.
And the word frequency was obtained from an existing Chinese vocabulary database. The
word frequency used in this study was log10-transformed to account for the nonlinear
diminishing-returns relationship between frequency and processing (Adelman, 2012). The
log-transform also normalizes the skewed distribution of raw frequency values and improve

model fit.

To ensure the four conditions of prime words were well-matched and suitable for
comparison, an analysis was conducted on relatedness, frequency and strokes. Descriptive
statistics for word stimuli are displayed in Table 1. For related and unrelated groups, the
related groups had significantly higher relatedness ratings than the unrelated groups,
F(1,151)=5370.00, p<.001. There was no significant difference in frequency between related
and unrelated groups, F(1,151)=0.02, p=.967, and no interaction effects, F(1,151)=3.22,

p=.075.

For high frequency and low frequency primes, the high frequency groups had significantly
higher log frequency than the low frequency groups, F(1,151)=5416.29, p<.001. There was
no significant difference in semantic relatedness between high frequency and low frequency

groups, F(1,151)=0.06, p=.807, and no interaction effects, F(1,151)=0.07, p=.194.

For stroke count, there were no significant differences or interaction effects across any
comparison, all p-values> .05, ensuring that stroke count was balanced across four
conditions. This indicates that all the selected prime words do not have significant differences
in orthographic characteristics. Besides, the selected prime words did not share the same

character or syllables with their target words to prevent repetition effects and phonological
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priming effects. These results demonstrate that the materials were appropriately controlled,
allowing for clear examination of semantic relatedness and prime word frequency effects in

the priming task.

In addition to these word pairs, there are 100 pairs of prime words and pseudo words served
as filler trials to provide a baseline for comparison and prevent participants from developing
task strategies. The prime words were selected from an existing Chinese vocabulary database.
To prevent repetition effects, none of the prime words appeared in word trials. The pseudo
words were created by combining two common Chinese characters together, carrying no
meaning and no semantic association with the prime words. And the pseudo words underwent
a manipulation check before use. The design not only eliminated semantic priming in non-
word trials but also ensured pseudo words closely resembled real Chinese words, which
prevent participants from relying on superficial cues during the lexical decision task and

encourage them to pay attention to the task.

Tablel

Word Properties of Materials

High Frequency Low Frequency
Stimulus Property ~ Target Related Unrelated Related Unrelated
Words sl s\ IREE &[] e
Translation ambition dream eye aspiration difficulty
Log frequency 3.54(0.38) 3.54(0.38) 1.44 (0.48) 1.42 (0.45)
N strokes 16.36 (4.45) 16.36(4.45) 16.13(4.04) 16.16 (4.07)

Sem. rating 4.06(0.43) 1.72(0.48)  4.00 (0.40)  1.77 (0.48)
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Note. Means (and standard deviations) of log10 prime words frequency per million,
number of prime words’ strokes, ratings from a 5-point scale of semantic (Sem.)
relatedness between target and prime words are provided.

2.4 Apparatus

Two computers running DMDX software were used to present the stimuli and collect data.
The software automatically scrambled the order of trials for each session, which minimized

the order effect and the fatigue effect.

2.5 Procedures

In the lexical decision task, participants were required to read the instructions and press the
space bar to continue and start an exercise before the formal experiment. The exercise
contained two word trials and two non-word trials. The stimuli sequence in each trial is as
shown in Figure 1. Each trial in this experiment started with a plus sign (+) presented in the
centre of display for 500 ms. Then, the prime word was displayed for 50 ms, followed by a
mask composed of seven hash-marks (*******) presented for 500 ms. After the mask, a
target word or a pseudo word was presented until participants respond within 2000 ms. Any
response after 2000 ms were recorded as errors, and the experimental program immediately
proceeded to the next trial. Participants were asked to respond by pressing either the left
“Shift” or right “Shift” keys whether the later stimulus was a word or a pseudo word. The

different settings of correct key were used to counterbalance hand effects across participants.

Figure 1

Stimuli Sequence in the Lexical Decision Task
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Fixation |
Prime | |
+ Mask
R Target
HEHEHEH
Wi
500ms
50ms
T~ 500ms

N Until response

Time Within 2000ms
\, Button Press
Left Shift or Right Shift
2.6 Data Analysis

After data collection, the mean response time for correct responses to experimental word
trials was calculated separately for each participant. Then, outliers were identified based on
their deviations from the means. Specifically, any response time that was more than 3
standard deviations either higher or lower than the mean was considered an outlier and
removed from the dataset. This criterion aimed to eliminate extreme values and maintain the

validity of the dataset.
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Chapter 3

Results

All the experimental trials were analysed for accuracy, while only correct-response word
trials that were not identified as outliers were analysed for response time. A 2x2 repeated
measures ANOVA was conducted to compare the effect of prime word frequency and
semantic relatedness on participants’ accuracy and response time in the lexical decision task.

The means of accuracy and response times are shown in Table 2.

Accuracy

For accuracy, there were no significant main effects of prime word frequency or semantic
relatedness on accuracy, F(1,41)=0.85, p=.36, 1%, = .020, and F(1,41)=0.02, p= .89,
%= .000. The interaction effect was also non-significant, F(1,41)=0.28, p= .60, n%,=.007.

Participants demonstrated similar accuracy rates across four experimental conditions.

Response time

For response time, the results revealed that there were no main effects of prime word
frequency and semantic relatedness, F(1,41)=0.31, p=.579, n% = .008, and F(1,41)=2.68,
p=".11,71% = .061, respectively. But a significant interaction effect between semantic
relatedness and prime word frequency was emerged, F(1,41)=4.76, p=.035, 1%, = .104,
suggesting that the effect of semantic relatedness was significantly different for targets after

high frequency prime and low frequency prime, with a moderately strong effect size.

To further explore the interaction effect, a paired-samples t-test was conducted to examine the
simple effect of semantic relatedness on prime word frequency. The results showed that the
effect of semantic-relatedness was significant for low prime frequency trials (= - 2.47,

p=".018), with faster response times for related targets compared to unrelated targets. In
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contrast, there was no significant effect of semantic relatedness for high prime frequency

trials (== 0.46, p=.65), with similar response times for related and unrelated targets.

Table 2

Response Times and Accuracy by Prime Word Frequency and Semantic Relatedness

High Frequency Low Frequency
Related Unrelated Related Unrelated
Acc [%] 97.86 (3.55) 97.74 (2.74) 98.14 (2.50) 97.52 (4.24)
RT [ms] 674 (115) 672 (110) 669 (106) 682 (108)

Note. Means (and standard deviations in parentheses) of response time (RT) and accuracy
(Acc) are provided.

Figure 2
Accuracy and Response Times for Different Prime Word Frequency and Semantic Relatedness

(A) (B)

00 Relatedness %0 Relatedness

% WRelated * W Rslated
Wunrelated 590 Wunislated

3 8

Accuracy
Response time [ms]
& g

2

2

2

High Frequency Low Frequency High Frequency Low frequency
Prime Word Frequency Prime Word Frequency

Emor bars: 95% CI Error bars: 95% CI

Note. Results for the lexical decision task according to prime word frequency and semantic
relatedness. (A) Accuracy. (B) Response times. Error bars indicate standard errors. Statistical
significance is indicated by asterisk (*p<.05).
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CHAPTER 4
Discussion and Conclusion

4.1 Discussion

The present results demonstrated that the main effects of prime word frequency and semantic
relatedness on response time were not significant while interaction effects were significant,
indicating that the influence of one variable on semantic priming depends on the level of the
other. Simple effects analysis indicated that semantic relatedness significantly impacted
response time under low prime frequency condition, whereas no significant effect was
observed under high prime frequency condition. This suggests that semantic relatedness plays
a more critical role in influencing reaction times when processing targets after low frequency
primes. Notably, these effects only appeared in response times, with no significant effects on

accuracy rates.

Nonsignificant word frequency effect

In the current study, the response times and accuracy for high prime frequency condition and
low prime frequency condition were similar. For high prime frequency condition, the mean
response time was M= 673 ms (SD= 112.53). For low prime frequency condition, the mean

response time was M= 675.5 ms (SD=107).

The absence of a significant prime word frequency effect in the current study may be
attributed to the linguistic background of the participants. More precisely, a substantial
proportion of the participants were from the Chinese linguistics major, who likely have
advanced language proficiency and extensive exposure to both high-frequency and low-
frequency words. For these individuals, the lexical representations for high-frequency and
low-frequency words may be equally robust, resulting similar processing efficiency for both

types of words. Thereby, a non-significant word frequency emerged. These findings align
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with the study of Tainturier et al. (1992), who found that individuals with higher education
exhibited a reduced word frequency effects than whose who with lower education. It suggests
that greater exposure to low frequency words diminished the processing advantage for high
frequency words. Although all the participants in the present study were university students,
the pattern observed among participants in Chinese linguistics majors is consistent with

pattern among highly educated groups in previous literature.

This supports the idea that participants with rich vocabulary can process both low-frequency

words and high-frequency words fluently, weakening the word frequency effects.

Moreover, the nonsignificant word frequency effect may be partially attributable to the
unbalanced non-word trial ratio. In this study, there were 152 word trials and 100 non-word
trials, with a non-word trial ratio of 39.7%. Low non-word trial ratio may induce participants
develop a response strategy to respond “word” judgements more (Jones & Estes, 2012). Since
low frequency prime words are more difficult to recognize, this response bias to “word”
judgement could increase both response accuracy and reaction speed for low prime frequency
trials. In contrast, high frequency prime words are easily recognized, making the response to
high prime frequency trials less sensitive to the response strategy. Consequently, the response
differences between high and low prime frequency conditions may decrease, possibly

contributing to the nonsignificant word frequency effect in the current study.

Significant interaction effect with unexpected patterns

A significant interaction between prime word frequency and semantic relatedness was
observed as expected. However, further simple effects analysis revealed that semantic
priming was more pronounced under low prime word frequency conditions, which opposes

the initial hypothesis. These results also diverged from prior studies demonstrating that the
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morphological priming was more significant in high prime word frequency conditions

(Giraudo & Grainger, 2000).

Interestingly, the results for high-frequency words not only showed nonsignificant effect of
semantic relatedness but also hinted at a reverse pattern in the data. Specifically, the mean
response time for high-frequency related condition (M= 674 ms, SD= 115) was slightly
slower compared to high-frequency unrelated condition (M= 672 ms, SD= 110). Although
this difference was subtle and not statistically significant, this trend suggests a potential
negative semantic priming effect for high-frequency words, which contrasts with the typical
facilitative effect for low-frequency words. This reversal can be explained through several

mechanisms.

One possible explanation for the nonsignificant semantic priming effects is the
overprocessing of high frequency primes. In the present study, prime was presented for 50 ms
and was kept being processed in the 500 ms mask duration. For high frequency prime, its
activation may peak earlier than low frequency prime and then decline before the target word
was presented. This explanation aligns with findings by Pan et al. (2016), who demonstrated
similar semantic preview cost in oral reading. Their study showed that long exposure to a

previewed word could lead to a cost for high frequency words.

Another explanation for the potential reverse semantic priming effect for high prime
frequency trials involves inhibitory attention mechanism. In this study, despite the prior
exercise, several participants misunderstood the task and initially responded to primes for
lexical decisions. To address this issue, they were instructed to ignore the primes and focus
solely on the target words. This instruction potentially activated their inhibitory attention
mechanisms and led to negative priming effects for them. Concretely, when participants were

instructed to ignore the primes, their brains may engaged inhibitory processes to suppress the
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processing of the prime words. This suppression could result in residual inhibition, which
may interference the processing of subsequent related target, causing delayed response time.
This is consistent with research of Noguera et al. (2006), who found that participants
exhibited slower responses in trials where they were instructed to ignore the prime compared

to trials where they were instructed to attend and remember the prime.

4.2 Limitations

Apparatus constraints

One limitation of the study is that data were collected using two computers with different
display sizes. Although the refresh rates and front size was controlled and the experimental
procedure was standardized, the difference in screen size may still have introduced variability
in stimulus presentation. For example, the physical size of the stimuli relative to the screen
could have influenced perception and visual processing, potentially affecting response times

and accuracy.

Nontypical sampling

Another limitation of the study stems from the nontypical sample, particularly the inclusion
of a substantial proportion of individuals from the Chinese linguistics major. While their
specialized linguistic background may have influenced the results. Precisely, their robust
lexical decision for both high-frequency and low-frequency words could diminish the word

frequency effect, leading to the non-significant findings in this study.

Unclear Instructions

A further limitation in this study lies in the instructions. Although most participants
performed the lexical decision task correctly from the start, some participants were

mistakenly responded to the prime words at the beginning. To correct participants, they were
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required to ignore the prime words and focus on the target words only, which might activate
their inhibitory attention mechanisms and contribute to the negative priming effect. The
clarity of instructions, the inconsistent instruction among participants, and correcting
participants’ response during the mid-experiment, all introduced variability in the data,

making it difficult to interpret the results.

Single SOA setting

The current study employed a single SOA of 500ms, which also presents several limitations.
First, using one timing setting between prime and target words make it difficult to compare
with previous findings at various SOA settings. For example, Perfetti and Tan (1998) found
semantic priming at SOA of 85 ms but not at shorter SOA of 43 ms and 57 ms. However,
Chen and Shu (2001) found semantic priming effects across multiple SOA (43ms, 57ms,
85ms). These contradictory findings suggest that semantic priming effects are highly
sensitive to specific time settings. Second, a single SOA make it difficult to interpret the
results in this study. For high frequency primes, the lack of semantic priming can be
explained by weaker priming or complete decay after peak. For low frequency primes, the
significant semantic priming effect might reflect either ongoing priming before peak or
attenuated priming after peak, which was relatively stronger than high frequency primes
though. The single SOA setting cannot assess the time course of the semantic priming,

resulting in unclear explanation of the results.

Biased Non-word Trials Ratio

Another notable limitation of this study is the biased ratio of non-word of 39.7%, which have
introduced a response bias. Participants may develop a tendency to favor “word” responses

due to the higher probability of encountering real words. And the bias can influence the
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results, particularly increase the accuracy and response time for low prime word frequency

trials.

4.3 Conclusion and Implications

Conclusion

The present study investigated how prime word frequency and semantic relatedness jointly
influence semantic priming effects in lexical decision task in Chinese. While no main effects
of prime word frequency or semantic relatedness were found, the interaction effects between
these two variables revealed that the semantic relatedness selectively facilitated the
processing of targets in low prime frequency trials only. The absence of the frequency effects
may be due to individual differences in Chinese vocabulary and the biased nonword trial
ratio. And the mild reverse semantic priming trend for high prime word frequency trials may
stem from inhibitory attention mechanisms or overprocessing of primes. Besides, some
methodological limitations, such as the different apparatus and single SOA setting may have
also contributed to these unexpected findings. Overall, the results highlight the complex
interplay between prime word frequency and semantic relatedness in visual semantic priming

in Chinese.

Implications

The findings have both theoretical and practical implications. For the theorical implications,
the findings contribute to the understanding of semantic priming in Chinese by demonstrating
that the semantic priming effects are modulated by prime word frequency and semantic
relatedness. The fact that semantic priming influenced response times but not accuracy
suggests that it mainly influence response speed but not later decisions. The finding that low
prime word frequency makes the targets benefit more from semantic relatedness raises new

questions about the timing dynamics of semantic priming for high versus low frequency
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primes. These findings also offer useful suggestions for teaching and learning language. The
robust semantic priming effects for low prime frequency trials indicate that semantic context
plays a crucial role in processing unfamiliar vocabulary. Educators might emphasize the
importance of semantic context when teaching students new or difficult vocabulary. For high
frequency words, which showed no semantic priming effects, teacher may focus more on

fluency building, as these words appear to be processed efficiently regardless of context.

4.4 Future Research

Future research should address the limitations of the current study through several
methodological improvements. Firstly, subsequent research should use standardized computer
equipment with identical display settings to ensure consistent visual presentation across all
the experimental sessions. Secondly, future studies should recruit typical readers who
represents the general population rather than specialized groups like linguistics students to
reflect the typical word processing and improve the generalizability of the findings. Thirdly,
future research should use clear instruction and add corrective feedback in the exercise, to
make sure participants fully understand the instructions before formal experiment. Fourthly,
further studies should implement multiple SOAs to examine how the interaction effects
between prime word frequency and semantic priming vary across different processing
duration. Lastly, there is a need to further examine these effects across diverse linguistic

systems to assess their validity and generalizability.
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Appendix A

Table A1

Word Trial used in the Lexical Decision Task

Prime
High Frequency Low Frequency
Target Related Unrelated Related Unrelated
Bt 18 ARAE FAE SR
S 15 R% ]S 5| 2%
1ERE Eif=) FET B0 HEE=
T i G 245 R JUKES
JER T1E mA BT Doty
7 1z ] e e
B S BeS VAR 2m
B 2h NG e FN
HBIE 23] R4 b e
EiE Gy ES HisE == Sy
FliE S SBE KT RE

lll
i3
I
(@
o
I
@
ay
oK



Table A1 (continued)

Word Trial used in the Lexical Decision Task

28

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
HiE ] LA mE R
A JREH AR HeE R
s tE) iF b S L1l
aze 2{h BE B R RR
iclg U 1RZ Bl R
BiK Z=PA #EED B P
B URo5 = L:37) &={E
F it 178A 8K SIS
H &2 Z 5] ShE =7
S e ESa BT it iy
v ARES i iRE U
RE RF AT N7 BZ
53 Rk [EIRR &ZE iRE



Table A1 (continued)

Word Trial used in the Lexical Decision Task

29

Prime
High frequency Low frequency

Target Related Unrelated Related Unrelated
S e |EE T |73 =L
&5 S5 A Fh W
(B mA BE R ZF
o & JRE HE 55
IR N R st HE
o 1583 FT 5 Ra
E= HE pglis BiE KTk,
=V EE s AR nE
5B e i W &5
FRLE (EAN =g e By
¥a E3): Bl RE T
i) TNE FRiE XIER XA
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

30

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
S Sehk B2 JEHR RE8
TR £EIE Fi (E3E Vi
Zic EHiE ARE e B
s RE HE I={G) 1BR
BKER =5/ (VA= BEY RS
yeEtit s SERk. hilk B&iE
I8 thE KA 3HR% FE
U EE A IR e
TRIE KR S i/ e
Az agN PR e it
T =E & BE Gy
e Fi& P67 i JE3E
AR T El= o= Wty



Table A1 (continued)

Word Trial used in the Lexical Decision Task

31

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
Y3 A g Efn bR
% =R g 721V =L
EAE7) A K Ecd &
T E=fx NP 785 T
EiF A = M= NI
il B BRI 2k g
fRRR BGH B AP JEett
HIE =R gl T BT
RZBk M AfE) hZ& Eia)
B BAE [ =17 pINET
RE GEIE A Z TE
#%E] TR I o0 AR
P k& B =3 HE



Table A1 (continued)

Word Trial used in the Lexical Decision Task

32

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
W= {0 HEBH EJET NG
M4 R RE KIS TR Vi
EiB 2hH =87 J1E (LS5
7500 ESS ZIIN (£ 3 e
(VP e 81 FS =
BE HZAA =V RI5 X%
nE RIT KER 2 Y
S B 23 T (=4
fIEAR FER| rinEs =h IRER
[SESS ][E%3 [E1Z A SEIR
2R BE PGS W FX
=N i A E) =1 ME
TR T &5 Uit =l



Table A1 (continued)

Word Trial used in the Lexical Decision Task

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
VN 85 0% Bt BREE
:: KA, THE IS BT
5B tE) iF b e it
R BRIR & (AL fyean
=GN e =3 IiE $his
=8 BELE TS B <HE
2] yADE] EGH WE FHEE
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i B T1E fRE BEY
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

34

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
EH [BIRR 218 REXE EiF
B [z A ER BE&E
=i X5l T Bl B
L Y& =137 fyean mE
Tantse, RR K YN RE
yuN E=BUN =& thiE BE
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

35

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
FE & =t S &M
7 8e A REE ZX eS|
7t RES = il ]
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

36

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
18 HEES BRI N .92
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

37

Prime
High frequency Low frequency

Target Related Unrelated Related Unrelated
FE e 5PN LA RI5
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Table A1 (continued)

Word Trial used in the Lexical Decision Task

38

Prime
High frequency Low frequency
Target Related Unrelated Related Unrelated
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Appendix B

Table B1

Nonword Trial used in the Lexical Decision Task

39

Prime Pseudoword
% FIK
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task

40

Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task

41

Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task
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Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task
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Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task
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Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task
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Prime Pseudoword
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Table B1 (continued)

Nonword Trial used in the Lexical Decision Task

Prime Pseudoword
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