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Abstract Because a word is the basic unit of language processing, studies of the word recognition processing and
the variables that contribute to word recognition processing are very important. Word frequency and word length are
recognized as important factors on word recognition. This study examined the effects of those two variables on the
Korean word recognition processing. In Experiment 1, two types of Hangul words, pure Hangul words and Hangul
words with Hanja counterparts, were used to explore the frequency effects. A frequency effect was not observed for
Hangul words with Hanja counterparts. In Experiment 2, the word length was manipulated to determine if the word
length effect appears in Hangul words. Contrary to the expectation, one syllable words were processed more slowly
than two syllable words. The possible explanations for these results and future research directions are discussed.
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1. Introduction deciding the lexicality of a word is easier for high
frequency words than for low frequency words in the
Frequency and length effects are the main lexical  lexical decision task. Therefore, more frequent words

variables in word recognition[1-12]. For example, require less time to process than do less frequent
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words. Similarly, the length effect is the main
phenomenon in word recognition, suchsuch that longer
words require more processing time than do shorter
words. While such results were replicated in many
other languages, it is not sure whether such phenomena
can be applied to Korean orthography.

As related with experiment 1, word frequency has a
powerful effect on word recognition in many languages
[1,2,59,10,11]. However, some suggested that if a
word is processed phonologically, it is possible to find
no frequency effect [11,13]. Therefore, phonological
processes would be dominant if a word is processed
with almost the same speed across different frequency
ranges. This is because the dual route hypothesis
assumes that the phonological route, operated by
applying the grapheme-phoneme rule, is less sensitive
to lexical variables such as frequency and meaning

Several previous studies about Korean word
frequency effects showed that the word is processed
more slowly as the frequency goes down, which is
consistent with findings of English words [14,15].
However, several other studies also showed no
frequency effect at all [16,17]. These inconsistencies
require to discover possible confounding variables.

One possible reason for the inconsistent effect is the
fact that Korean is byscriptal. Koreans used Hanja,
Chinese characters, in their written language before
they invented Hangul, presently dominant language,
around 1400, A.D. Hanja is similar to Chinese; it is a
logography and has orthographic form similar to
current Chinese characters. However, unlike other deep
orthographies, Hanja has some unique characteristics.
First, the relationship between character and
pronunciation is almost identical in Hanja. In other
words, a character of Hanja has one phonological form
in any context like a shallow orthography. Second,
Hanja provided source words for Hangul words when
Hangul was invented. In other words, in order to make
many Hangul words, Hangul borrowed the
pronunciation and meaning from Hanja words. Thus, it

was suitable to use Hanja and Hangul together in many
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old texts. With respect to the possible confounding
variable for the inconsistent frequency effects, the
Hangul consequently has two types of words: One type
of words is composed of a series of morphemes that
has come from the meaning and pronunciation of their
Hanja counterpart (i.e., two-letter words have two
morphemes; three-letter words have three morphemes)
(e.g., “= in “=71” means country). The other type of
words is pure Hangul word that does not have any
morphological component in its letter strings (e.g., A
2.

According to these characteristics of Hangul words,
the presence of inconsistent frequency effects in the
previous studies could be attributed to the different
degrees of morphological components within a word. If
the frequency effects are different across the two types
of Hangul, we need to be cautious in interpreting the
frequency effect in Korean words. Additionally, it
indicates that the use of one orthography can interact
with another orthography from the same language.
Specifically, using Hanja would lower the activation
level of corresponding Hangul because the phonology
and meaning of Hanja and Hangul are the same. This
experiment was designed to examine the frequency
effect in two subtypes of Hangul using a basic lexical
task, the naming task.

Word length also has a powerful influence on word
recognition [2-4,6,9,12]. It is well known that more
letters, syllables, or phonemes in a word cause
processing time to increase.

A pioneering study on the effect of word length as
processing time was done by Whaley [12]. He suggests
that the three primary indexes of word length are the
number of phonemes, the number of letters, and the
These variables

number of syllables. are highly

correlated with one another in lexical decision
performance and form a single factor, which explains
performance variance to a similar degree as does the
factor related to word frequency.

Studies performed after Whaley [12] consistently

replicated the word length effect on processing time
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[2,7,19,20]. Studies also proposed that the word length
effect is greater for poor readers than for skilled
readers, which suggests a holistic process in skilled
reading [21,22]. There are only few studies on word
length effects in other orthographies. However, any
unique characteristic of an orthography might produce
different patterns of word length effects. Differences
between orthographies can shed light on the question
of orthographical optimality because an orthography

with reduced word length effect is desirable.

2. Experiment 1

Experiment 1 consisted of two sub-studies. In the
first, Hangul words that do not have Hanja counterparts
were used, and in the second, Hangul words that have
Hanja counterparts were used. It is assumed that
Hangul words with Hanja counterpart would be
processed without relying on phonological route,

whereas Hangul words without Hanja counterparts

would be processed more dominantly by the
phonological route.

2.1 Exoeriment 1a

Same participants  participated in the two

sub-experiments for the frequency effect because it was
practically difficult to ask Korean native speakers to
participate in the United States. The experiment for
naming pure Hangul words was performed first. The
reason for executing the studies in this order was that
the Hangul with Hanja counterparts might influence the

processing of the pure Hangul in a mixed presentation.

2.1.1 Method

Participant Forty graduate students enrolled at the
University of Texas at Austin participated in this
experiments. All were Korean natives. They all had at
least an undergraduate degree.

Materials and procedure 48 stimuli were used in

each sub-experiment and 10 additional practice stimuli
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were selected. Thus, 16 words for each three word
frequency condition were selected. The stimuli were
selected from the Korean word frequency count [18]:
low frequency words were 2 per million, 5 to 7 per
million for middle frequency words, and 20 to 50 per
million for high frequency words. Each word frequency
condition has sixteen stimuli. Also, they were selected
to be yoked in frequency across experiments la and
1b. In addition, initial phoneme and the number of
orthographic strokes were matched with the stimuli in
the experiment 1b. Controlling initial phoneme is
important in the naming task because some phonemes
are not detected on time (e.g., the unvoiced phoneme
such as /s/, /p/). Participants were instructed to name a
word on a computer screen as quickly and precisely as
possible. “Context,” microcomputer program written at
University of Texas at Austin, was used for stimulus
The

latency of initiation of each response was recorded by

presentation and performance measurement.
a voice key. An experimenter sat beside a participant
to record pronunciation error.

Statistical analysis SPSS version 21.0 was used to
conduct statistical analysis. The independent variable
was the word frequency and the dependent variable

was the reaction time for lexical decision.

2.1.2 Results

Pronunciation and delay errors were discarded.
However, the overall error rates for each condition
were less than one percent. These were assumed to be
meaningless for the comparison purposes. Median
latencies in each of the three conditions were computed
for each participant. Means of these medians are

presented in Table 1.

Table 1. Mean Naming Latencies, Standard Deviations,
and Error rates

Frequency RT SD Errors
High 504 59.7 0.5
Middle 512 65.5 0.4
Low 523 72.5 0.7
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Analysis of variance on the reaction time revealed
significant effects of word frequency (F(2, 78) = 11.8,
p<.01). However, the statistical analysis by item did
not reveal the significant effects of frequency (F(2, 30)
=243, p = .11). The pattern of reaction time showed
monotonic increase by the frequency such that the
reaction time increased monotonically as frequency

increased.

2.2 Exoeriment 1b

The experiment for naming Hangul words with
Hanja counterpart was performed. There was a short
delay between Experiment la and 1b to prevent
carryover effects. The experimenter prepared for the
second experiment, and it was started as soon as the

participant showed readiness.

2.2.1 Method

Participant Same forty participants as in Experiment
la participated in this experiment.

Materials and procedure Procedure and stimulus
selection were the same as in Experiment la. Only
difference was the types of Hangul words. In this
experiment, Hangul words with Hanja counterparts
were used.

Statistical analysis The same methods to Experiment

la were utilized.

2.1.2 Results

Pronunciation and delay errors were discarded.
However, the overall error rates for each condition
were again less than one percent as in experiment la.
Median latency in each of the three conditions was
computed for each participant. Means of these medians

and error rates are presented in Table 2.

Table 2. Mean Naming Latencies, Standard Deviations,
and Error rates

Frequency RT SD Errors
High 544 71.5 0.4
Middle 556 72.8 0.4
Low 540 69.3 0.6
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Analysis of variance revealed a significant difference
among the conditions by subject analysis (F(2, 78) = 34.5,
p<.01) and by item analysis (F(2, 30) = 4.0, p<.05).

In this experiment, Hangul words with Hanja
counterparts did not show the monotonic increase as a
function of frequency. Instead, latencies showed an
inverted V pattern. One possible explanation is that the
effect types) by

counterparts is not general for all frequency ranges, but

repetition (using both Hanja
is specific for certain frequency ranges. For example,
low frequency words might have more repetition
effects than mid-frequency words.

Simpson & Kang [17] obtained no frequency effects,
and infer phonological processing for shallow Hangul.
The current experiment demonstrated a frequency
effects for pure Hangul. This inconsistency could be
due to the use of different types of Hangul in Simpson
& Kang’s study. Specifically, Simpson and Kang used
Hangul words with Hanja counterparts. Repetition
effects influences the processing of Hangul words that
are used in Hanja as well.

This experiment also indicates that the use of
another Hanja, strengthen  the

orthography, can

activation level of main orthography, Hangul.
Specifically, if a Hanja word which has a same
meaning and phonology as Hangul is processed in
daily life, the activation threshold of its Hangul
counterpart can be lowered. Even though we do not
know whether the units of phonology or meaning are
strengthened due to repetition effects, the two types of

orthography appear to interact.

3. Experiment 2

Experiment 2 examined different word length effects
for an alphabetic syllabary, Korean. Here, the focus is
on the main orthography, Hangul. Korean Hangul has
several characteristics that distinguish it from English,
which might cause difference in word length effects.

First of all, Korean has an almost perfect relationship
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between letter and sound. In other words, Korean is a

shallow orthography, whereas English is a deep

orthography, having more complex relationships
between letters and sounds. Thus, this characteristic
can reduce word length effects for Korean because
processing letters with inconsistent spelling sound rules
in English would be more detrimental in processing a
longer word. Second, each syllable of Korean is written
with clear visual separation. A certain amount of space
is put between every syllable in Korean. Thus, the
physical separation between syllables might facilitate
processing a multisyllabic word in Korean, whereas
English writing does not confer any such advantage. If
this is the case, processing of the multisyllable words

should be easier for Korean words.

3.1 Method

Participant Forty native Korean graduate students
and their wives. The students were enrolled at the
University of Texas at Austin.

Materials and procedure Seventy-five words were
selected from the Korean word frequency count. Three
conditions were used: one syllable, two syllables, and
three syllables. 25 words were selected for each
condition. They were yoked in frequency across
conditions according to the Korean word frequency
count. The initial phoneme of each word was also
matched across the three conditions. The task was to
name a word on a computer screen after viewing 8
practice items. Word naming was performed as stimuli
appeared on the screen. The experimenter checked for
the pronunciation errors. Stimulus presentation and
by

‘Context® program. The latency and error rates for each

performance measurement were performed

condition were the dependant variables.
Statistical analysis The same methods to Experiment

1 were applied, except the independent variable (the

word length)

3.2 Results and Discussion

Data containing mispronunciation and delay errors
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were discarded. One participant whose error rate was
over 10 percent was not included in data analysis.
However, the overall error rates for each condition
excluding that participant were less than one percent,
which is meaningless in comparison. The median
latency for each condition was computed for each
participant. The means for these medians are presented
in Table 3.

Table 3. Mean Naming Latencies, Standard Deviations,
and Error rates

Syllable RT SD Errors
One 560 84.7 0.2
Two 549 93.4 0.5

Three 571 91.9 0.7

Analysis of variance revealed that reading times
were different across word conditions significantly
(F(2, 78) = 7.31, p <.01) by subject. The analysis by
item showed no statistical difference among conditions
(F(2, 48) = 0.95, p = .395). However, the pattern of
latency was V shape, indicating that latency did not
increase  monotonically  across

syllable  length

conditions. Specifically, two syllable words were
processed faster than words of 1 or 3 syllables.
Interestingly, one syllable words were processed more
slowly than two syllable words.

The results of Experiment 2 demonstrated that the
processing of two-syllable Korean words is faster than
that of one-syllable words. Studies that investigate the
processing of other orthographies including English
words did not show no such pattern in any studies.

There could be the main reason on why the length
effect is absent for Korean. One possible reason is that
one syllable word is not so informative to bring any
lexical activation since there are two many possible
meanings in Korean one syllable words. In other
words, there would be more cues to activate lexicon for
multisyllable words than monosyllable words. Faster
processing of two syllable words than one syllable
words indicates that two syllable words contain more

information on meaning used for word recognition. In
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contrast, three syllable words took the longest,
indicating the common processing difficulty from
perceptual limitation when processing a long word with
wider eccentricity. It overshadows the advantage of
information increase due to the number of syllables.
The boundary for this advantage would be two

syllable.

4. General Discussion

This study was conducted in order to investigate the
effect of two main lexical variables, the frequency and
the length. Experiments one and two showed that word
frequency effects and word length effects in Korean are
quite different from English. Experiment 1 showed that
the word frequency effect in Korean is not the same as
those documented for English words [1,5,10]. Korean
Hangul words with Hanja counterparts did not show
word frequency effects that English words show.
Experiment 2 demonstrated that two syllable words
were named faster than one syllable words. which
contradicted previous findings from other languages
[12]. V shape word length effect might be one of the
unique features in Korean Hangul. In addition, the two
basic lexical effects in Korean orthographies differ
from other orthographies.

The unreliable frequency effect in Korean Hangul
recognition would be due to the usage of another
orthography, Korean Hanja. Some ranges of frequency
use Hangul and Hanja together, while other ranges do
not. This indicates that any future study on Korean
should take into consideration in selecting stimuli for
experiment to avoid mixing two subtypes of Korean
life,

counterparts might be used more frequently for low

words in an experiment. In daily Hanja

frequency words to clarify the meaning of the word,
which can provide advantage in processing that kind of
words. Future studies might need to investigate the
frequency effects for relatively low frequency words
where the

with Hanja counterparts, Hanja word
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database must be reflected.

Alternatively, another lexical variable, the
neighborhood size might have contributed to the null
frequency effect. This study did not control the
neighborhood size of a word across the condition
although the neighborhood size has been proved the
significant lexical variables that can affect the reaction
time. More elaborate studies are needed in a
subsequent study.

The absence of a typical word length effect indicates
that less information is present in monosyllabe words
than in multisyllabic words. Specifically, the
monosyllabic word is ambiguous in meaning because
many semantic meanings are related with the one
syllable as compared to two syllable words. For
example, the monosyllable word “=” has many
alternative meaning as compared to the dysyllable word
“Zq1” Another possible processing that might have
occurred is that the participants would think some
monosyllabic words are not words. This possibility,
however, can be dismissed because the error rates
across all length conditions are not quite different.

Findings of the present study showed somewhat
different results compared to the previously suggested
word frequency and word length effects from other
languages. This could be very informative because it
might demonstrate some unique features of Korean
alphabet system. In addition, difference in terms of
processing Hangul words with and without Hanja
counterparts will give us a hint about how to develop
Korean language learning program.

It would be meaningful to test the effect of visual
syllabic separation in the future. Would an artificial
syllabic separation (e.g., fa ther) produce a diminished
word length effect? It is possible that an separation
would show slow reaction time overall, but patterns of
reaction time between words with syllabic separations
might differ substantially compared to words that do

not have such separations.
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