ISSN 1948-5425

\\ MacrOthi“k International Journal of Linguistics
A Institute ™ 2011, Vol. 3, No. 1: E6

Inhibition of Ambiguous Word Activation

In the Context of a Working Memory Task

Christopher A. Was
Lifespan Development and Educational Sciences
Kent State University
405 White Hall, Kent, OH 44242, United States
Tel: 1-330-672-2929  E-mail: cwas@kent.edu

Abstract

The current study examines the question of whether or not all meanings of an ambiguous
word are activated in the context of a working memory task, regardless of context as
predicted by the exhaustive access hypothesis or if only context relevant meanings are
activated. Three experiments investigated the effects of disambiguating information on the
amount of activation for multiple meanings of biased homographs. Lower levels of
associative priming were present for the dominant meaning of homographs in which the
subordinate meaning was instantiated as compared to the dominant meaning of homographs
in which no meaning is instantiated. This research supports a more interactive view of
ambiguous word recognition, involving the spread of activation and inhibition of irrelevant
meaning through selected attention.
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1. Introduction

The processes involved in the resolution of the relevant meaning of ambiguous words have
undergone a great deal of study. In regards to accessing the meaning of words, many
researchers agree with the spread of activation theory of Collins and Loftus (1975), which
states that an interconnected network contains semantic knowledge. Activation of a particular
bit of semantic knowledge spreads to close neighbors within the network and hence produces
associative and/or semantic priming. Disagreements about resolution of ambiguous word
meanings arise when the issue of whether all meanings of an ambiguous word are activated,
or if only contextually relevant meanings are activated. At issue as well is what mechanisms
are involved in the selection of the relevant meaning. Activation and selection of the relevant
meaning of an ambiguous word is obviously an important component of reading
comprehension. An important part of meaning selection in turn must be the inhibition of the
irrelevant meanings of ambiguous words. In the current investigation, inhibition is
conceptualized as the automatic reduction of activation of an irrelevant or inappropriate
meaning of an ambiguous word.

Several researchers have attempted not only to demonstrate the existence of inhibition of
semantic meaning, but also to explain the mechanisms that control it (e.g., Gernsbacher, 1990;
Simpson & Burgess, 1985; Gorfein, 2001). The use of homographs in inhibition research is
common because both in and out of context at least two meanings of the homograph are
available to most readers. The focus of the current investigation is whether the activation of
the irrelevant meaning of an ambiguous word is inhibited after being raised?

One model of multiple meaning activation that has received support in the literature is the
exhaustive access hypothesis (Simpson & Burgess, 1985; Onifer & Swinney, 1981,
Seidenberg, Tanenhaus, Leiman, & Bienkowski, 1981; Swinney, 1979; Tanenhaus, Leiman,
& Seidenberg, 1979). In simple terms, according to this hypothesis, initially all meanings of
an ambiguous word are activated regardless of preceding context or frequency of the
meanings in the language. Later, context related to the appropriate meaning boosts its
activation or inhibits the activation of the inappropriate meaning. Many of the studies which
support this hypothesis have found that in lexical decision tasks words related to either
meaning of the ambiguous word are responded to more quickly than unrelated words. Results
of these studies provided evidence that immediately following the processing of an
ambiguous word in context, multiple meanings of the ambiguous word are available to the
reader.

Onifer and Swinney (1981) either presented sentences biased towards the dominant (more
frequent) or subordinate (less frequent) meaning of an ambiguous word. Participants made
lexical decisions for related words immediately following the sentence or 1.5 seconds later.
In the immediate condition, facilitation for both dominant and subordinate meanings occurred
regardless of context. However, in the delayed condition facilitation occurred only for the
contextually relevant meaning. The authors interpreted this finding within the context of the
exhaustive access hypothesis and argued that both meanings received initial activation.
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Subsequently, context boosted activation of the relevant meaning. In question is whether
inhibition occurs in this task. As Onifer and Swinney stated the simple explanation is that
context facilitates the contextually relevant meaning, not that the non-relevant meaning is
inhibited.

Simpson and Kang (1994) also supported the exhaustive access hypothesis, but argued that
inhibition, not activation, is the cause of the facilitation of one meaning over another. They
found that words related to the instantiated meaning of an ambiguous word were responded to
more quickly than words inconsistent with the instantiated meaning. According to their
hypothesis exhaustive activation initially occurs. Then, once context is given, the relevant
meaning is selected and the activation of the irrelevant meaning is inhibited. The processing
of one meaning of an ambiguous word forces the activation of the other meanings below a
resting level of activation (Simpson & Adampoulos, 2001).

Evidence for an exhaustive access hypothesis is quite convincing, yet it is not clear whether
multiple meanings of an ambiguous word are activated at equal speeds. There is evidence that
suggests that meanings of biased ambiguous words are activated at different speeds. Simpson
and Burgess (1985) found that when no context is provided the dominant meaning of an
ambiguous word is available almost immediately, while the subordinate meaning is available
after the elapse of time. In the same study, it was found that facilitation for the subordinate
meaning declined more quickly than the facilitation for the dominant meaning.

In contrast to the above view of activation at different speeds, in the structure building
framework Gernsbacher and her colleagues proposed an active mechanism that suppresses
the activation of irrelevant meaning after selection of the relevant meaning (See Gernsbacher,
1990 for a review). In this view, all meanings are initially automatically activated, then
irrelevant meanings are suppressed through an active control process rather than an automatic
process related to activation.

Neely (1977), and Stanovich and West (1979, 1981) also described a two-process model. An
initial automatic spread of activation is followed by allocation of attention resources to
prime-related information. The automatic spreading activation makes available all meanings
of an ambiguous word, while attention focused by the disambiguating information controls
the amount of activation that is directed toward a specific memory location (or meaning).

Based on the Simpson and Burgess (1985) findings, in the current study participants saw two
ambiguous words classified as biased homographs. Sereno, Duffy and Rayner (2006; see also
Rayner & Duffy, 1986) state that ambiguous words are categorized as biased or unbiased
based on the frequency of the different meanings. Biased homographs are those that have an
uneven distribution with one meaning having a greater frequency than alternative meanings.
In the current study, contextual cues as to the relevant meaning are only provided for one of
the ambiguous words and only through a related word, not a sentence which holds the cues to
the context. The exhaustive access hypothesis holds that context does not affect lexical access.
However, Seidenberg, et al, (1982) found that one exception occurs when one word in the
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sentence strongly primes one meaning of the ambiguous word. In the current study, the word
related to the ambiguous word that is provided as the contextual cue is related to the
subordinate meaning of the word. The two questions most relevant to this research are: does
relevant meaning of a biased ambiguous word receive more activation than the irrelevant
meaning? Moreover, is the activation of the irrelevant meaning inhibited or is the activation
of the irrelevant meaning simply reduced after being raised?

Woltz and Was (2006) demonstrated the content of processing in working memory tasks
increased the availability of related information in long-term memory. In the current study,
the measurement of increased and decreased availability was measured using a word
comparison task similar to that used by Woltz and Was. The word comparisons consisted of
determining whether two simultaneously presented words are related or unrelated. The two
words presented in the comparisons were associated with the two specific ambiguous words
previously processed in a working memory task. Differences in availability of the dominant
meaning of an ambiguous word in which the subordinate meaning was instantiated occurred
by comparing the response speed for word comparisons of words associated with that word to
the dominant meaning of the ambiguous word in which no meaning was instantiated. In the
present study, two ambiguous words and words associated with two meanings of the
ambiguous words were the content processed in a simple working memory task. Word
comparisons utilized words associated with both meanings of the homographs. This was the
basis of the measure of meaning increased availability in the current study.

The current study hypothesizes that responses will be faster and more accurate to word
comparisons of words associated with a dominate meaning of an ambiguous word that is not
contextually instantiated, than to comparisons associated with the dominant meaning of an
ambiguous word in which the subordinate meanings are instantiated. Results in support of
this hypothesis would provide evidence that inhibition is actually the reduction of activation.
The current study attempted to illustrate that the dominant meaning of an ambiguous word
presented in isolation receives the strongest activation, but the level of activation is
subsequently reduced following the instantiation of a subordinate meaning.

In Experiment 1, the instantiation of the subordinate meaning of the ambiguous word did not
occur until after the word was processed. The hypothesized findings would support the view
that when the subordinate meaning of the ambiguous word is cued after the word is processed
the increased availability of the dominant meaning of the word is then lowered. This is
consistent with the findings related to the exhaustive access hypothesis. When the
subordinate meaning is instantiated, the activation of the dominant meaning is reduced and
the subordinate meaning receives more facilitation.
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2. Experiment 1
2.1 Method
2.1.1 Participants

Thirty-two undergraduate students enrolled at a large state university within the United States
received course credit for their participation in the study.

2.1.2 Materials

Participant testing occurred in a well-lit room containing six IBM compatible
microcomputers with 17”7 SVGA monitors and standard keyboards. Soundboard panels
separated the microcomputers. The computer systems controlled randomization of trials,
stimulus presentation, timing, and data collection using the E-primeg programming software.

Stimuli consisted of forty-eight biased homographs chosen from published norms
(Gawlick-Grendell & Woltz, 1994; Nelson, McEvoy, Walling, & Wheeler, 1980; Sereno &
Pacht, 1992; Twilley, Dixon, Taylor, & Clark, 1994 see Appendix A). Based on
Gawlick-Grendall and Woltz (1994) norms, dominant meanings of the homographs had a
probability range of 0.28 — 0.85 (M = 0.65, SD = 0.14, Mdn = 0.66) and subordinate
meanings (meaning of the homograph with lower probabilities of that of the dominant
meaning) had a probability range of 0.01 — 0.47 (M = 0.20, SD = 0.11, Mdn = 0.19). The
mean difference between dominant and subordinate meaning probability ranges for the
Gawlick-Grendall and Woltz norms was 0.45. Based on Twilley, et al, (1994) norms,
dominant meanings of the homographs had a probability range of 0.28 — 0.85 (M = 0.72, SD
= 0.19, Mdn = 0.78) and subordinate meanings (meaning of the homograph with lower
probabilities of that of the dominant meaning) had a probability range of 0.01 — 0.34 (M =
0.13, SD = 0.09, Mdn = 0.10). The mean difference between dominant and subordinate
meaning probability ranges for the Twilley, et al, (1994) norms was 0.61. In the current study,
the dominant meaning of the homograph is the meaning with the greatest probability as based
on the above norms.

One half of the ambiguous words were used as the focused and one half as the ignored
category. Categories were counter balanced across subjects.

One word related to the subordinate meaning of each homograph was used to complete each
memory list. Comparison trials consisted of words associated with the subordinate and
dominant meaning of each ambiguous word, as well as neutral words for the negative match
trials. The words chosen to complete the memory load and comparison trials were derived
from participant responses in the norming studies described above (Gawlick-Grendell &
Woltz, 1994; Nelson, et al., 1980; Sereno & Pacht, 1992; Twilley, et al., 1994)

2.2 Design and Procedure

The experimental tasks for this study were adapted from the Woltz and Was (2006) task for
the activation of long-term memory nodes within a working memory task. Participants
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performed the experimental task in a single 1-hour session in groups of 1-6 participants. Prior
to beginning the experimental task, participants received instructions outlining both portions
of the trial procedure. Subjects were not informed of the nature of the biased homographs.
However, the nature of the task itself was likely to alert participants that ambiguous words
were a part of the experiment. The task consisted of four basic components: (1) presentation
of a four word memory load, (2) an instruction to select a subset of the memory load and
reject the rest (3) recall of the selected subset, and (4) a series of word comparisons. These
represent the activation or inhibition of information in long-term memory that is related to all
words and their meanings from the memory load, (see Figure 1 for an example trial).

Each of the participants completed a set of 24 trials. Each trial began with the instruction to
“Get ready to memorize words.” This instruction preceded an attention signal (an asterisk
located in the center of the screen) lasting 750ms. The initial attention signal preceded the
first word from the memory list that appeared for 1500ms. This procedure repeated until all
four words in the memory list appeared. Each list consisted of two biased ambiguous words
and two non-ambiguous words, one word related to the subordinate meaning of each
ambiguous word. In order to avoid instantiating the meaning of the ambiguous word, one of
the ambiguous words always occurred in the first position of the memory load. The
remaining memory load words were selected to fill the second, third, and fourth positions so
that the second ambiguous word always preceded the word related to its subordinate
meaning.

Following the last word of the memory list the instruction to remember words related to the
subordinate meaning of one ambiguous word appeared. This ambiguous word is then the
ambiguous word of focus, while the other ambiguous word is the ignored ambiguous word.
Therefore, a trial may begin as follows: arms, belt, guns, punch, Remember the words related
to WEAPONS. The position of the to be remembered ambiguous word (ambiguous word of
focus) was also randomized.

Next, participants are prompted to recall the first word associated with the memory
instruction (What was the first word were you were to remember?). Participants reply by
typing the first two letters of the word on the computer keyboard and pressing enter. The
same procedure is used to recall the second word associated with the memory instruction
(What was the second word you were to remember?).

Following the recall of the memory list, subjects are instructed to prepare for word
comparisons by gently placing their index fingers on the “R” and “U” keys on the keyboard.
Word comparisons consisted of two words presented one above the other in the center of the
screen. Underneath the words to be compared were the reminders to press R if the words are
related and U if the words were unrelated. Participants were instructed to respond as quickly
and as accurately as possible.
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Figure 1. Example Comparison Trial

The first two comparisons were “warm-ups” which contained completely neutral stimulus
(words unrelated to the memory list). The next eight random comparisons consisted of words
related to both the dominant and subordinate meanings of both the ambiguous words
presented in the memory load (ambiguous word of focus and the ignored ambiguous word).
For each there were one “related” and one “unrelated” trial. A related trial consisted of two
words related to each other. For example, a related trial linked to the dominant meaning of
arms could be limbs and legs. An unrelated trial linked to the subordinate meaning of arms
might be rifles and snails. Subjects responded to comparison trials by pressing R if the two
words are related and U if the words are unrelated.

2.3 Results

Mean recall accuracy was lower than expected, yet high enough to assume that participants
were able to distinguish the subordinate meaning of the ambiguous word of focus once given
the focus instruction. Mean recall accuracy for the first word to be recalled in the memory
load was M=0.85 (SD=0.11), and the second word to be recalled was M=0.88 (SD=0.13).
Due to the structure of the memory load, the ambiguous word was always the first word of
the associated pair and therefore the first word to be recalled in the recall portion of a trial.

Means and standard deviations of error rates and latencies for all category comparison types
are presented in Table 1. Data analysis began by transforming latency and accuracy into a
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speed variable. Speed was calculated, as the proportion correct dived by latency in
milliseconds divided by 60,000. This measure is an index of response speed because it is the
reciprocal of response latency, and it adjusts speed according to errors.

Speed is interpreted directly as number of correct responses per minute. This index has the
advantage of incorporating meaningful variance of both latency and error rate, and the
distribution usually approximates the normal distribution more closely than either latency or
error distributions.

Table 1. Mean error rate and response latency for category comparisons by ambiguous word
meaning and memory load selection.

Error Rate (percentage) Latency (ms) Speed
Comparison Type M SD M SD M SD
Dominant Focused 10.97 7.72 1277 432 45.58 13.99
Dominant Ignored 9.28 7.93 1223 452 49.61 18.66
Subordinate Focus 1128 7.23 1274 434 45.29 13.37
Subordinate Ignored 10.09 6.90 1285 465 45.93 13.57
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Figure 2. Mean response speed (correct responses per minute) for relatedness comparisons of
Experiment 1 by ambiguous word meaning by memory load.

Figure 2 displays the facilitation of meaning for the ambiguous words in the memory load as
measured by the word comparisons. The hypothesis about the facilitation of the different
meanings and categories in the word comparison trials were tested using a repeated measures
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ANOVA. Alpha was set at .05. In the analyses of word comparison speed, the main effect of
Meaning (dominant vs. subordinate) was significant, F (1, 31) = 4.32, MSe = 29.34, p = .046.
The main effect for Category (focus vs. ignore) was also significant, F (1, 31) = 6.45, MSe =
26.89, p =.016. The interaction effect was not significant, F (1, 31) = 2.28, MSe = 40.08,
p>.10.

The core interest of this experiment was whether the dominant meaning of the ignored
ambiguous word would have greater activation or facilitation than the dominant

meaning of ambiguous word of focus. The within subjects contrast revealed a significant
difference between the response speed for the focused dominant and ignored dominant
meanings, F (1,31)=5.41, MSe= 95.47, p = .027. These results indicated that participants’
response to the dominant meaning of the ambiguous word of focus was significantly slower
and less accurate than responses to the dominant meaning of the ignored ambiguous word.

Of secondary interest was the contrast between comparisons associated with the dominant
and subordinate meaning of the ambiguous word of focus. Expected findings that the
subordinate meaning of the ambiguous word of focus would receive greater activation than
the dominant meaning of the same ambiguous word were not supported. The pattern occurred
in the opposite direction, however it was not statistically significant (F <1). Put differently,
participants responded to the two meanings (subordinate and dominant) of the to be
remembered ambiguous word with similar speed.

2.4 Discussion

The results supported the hypothesis that the reduction of activation, of the dominant
meaning of the ambiguous word of which the subordinate meaning was instantiated
(ambiguous word of focus) occurred. Simpson and Burgess (1985) reported results that
confirmed that all meanings of an ambiguous word are retrieved and in the case of a biased
ambiguous word, the meanings become available in the order of their frequency in the
language. In the current study, the dominant meaning of the focused ambiguous word
received the same number of mentions as the dominant meaning of the ignored ambiguous
word, yet there was a significant difference in facilitation of the dominant meanings of these
words as measured by response speed in a priming measure. One interpretation is that the
presentation of the ambiguous words and related words activated all meanings, including the
dominant meaning, of both ambiguous words. Then, when the subordinate meaning of the
ambiguous word of focus was instantiated through context (focus instruction) a decrease in
activation of the dominant meaning transpired. This interpretation is compatible with the
two-process model of word recognition. Tanenhaus, et al. (1979) found that at 0 msec of
stimulus onset asynchrony (SOA) both the contextually appropriate and inappropriate
meanings of an ambiguous word were more readily available than the meanings of control
words. However, following a 200 msec SOA, only responses to the appropriate meaning of
the ambiguous word were facilitated. Tanenhaus, et al. argue that this rapid decrease in
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facilitation is likely due to an active suppression of the inappropriate meaning and not a
simple decay effect.

Simpson and Adamapoulos (2001) proposed an interpretation of word-priming inhibitory
effects based on negative priming effects (e.g., Tipper, 1985). The first interpretation of this
effect is that when two stimuli are presented and the instruction is to respond to one stimulus,
while ignoring the other, the mental representation of the ignored stimuli is then inhibited.
Simpson and Adamapoulos stated that some of results of their research have some similarity
to the negative priming effect (e.g., Simpson and Burgess, 1985). Several competing
interpretations of the negative priming effects share the view that negative priming occurs
due to the processing of a stimulus on the second trial (Fox, 1995; Park & Kanwisher, 1994;
Neill & Valdez, 1992). Simply stated, the second presentation of the ambiguous word paired
with a different meaning than on the prime trial leads to a detection of a mismatch and
therefore a negative priming effect. In the current study, the ambiguous word of issue was
only seen once during the working memory processing task, and then only words associated
with the subordinate and dominant meaning are used in the word comparison trials, never the
ambiguous word. Therefore, the issue of negative priming as a mismatch detection is of no
consequence.

One area of concern within these results is the similarity in facilitation between the focused
dominant and focus subordinate comparison trials. It was expected that the focus subordinate
meaning would receive more facilitation than the focus dominant meaning. A plausible
explanation based on Simpson and Burgess (1985) is that he dominant meaning was initially
activated then once the focus cue was given the subordinate meaning was activated as well.
However, due to the lapse of time between instantiation of the subordinate meaning and the
priming trials, decay of facilitation of the subordinate meaning occurred while inhibition of
the dominant meaning occurred.

3. Experiment 2

The intention of Experiment two (2) was to test the hypothesis that contextual cues (focus
instruction) given prior to the memory load would raise the activation of the subordinate
meaning of the focused ambiguous word. However, there should be no change in the
difference in response speeds between the dominant meanings of the ignored and focus
ambiguous words from Experiment 1 in terms of differences in activation. If this is the case
then a significant interaction effect should be present. That is, when the subordinate
meaning of an ambiguous word is instantiated by presenting that meaning before the memory
load, responses to comparison trials of that meaning should demonstrate greater facilitation
than the dominant meaning of that ambiguous word. However, the ignored ambiguous word
should demonstrate the opposite pattern of facilitation. The dominant meaning of the ignored
ambiguous word should be more available than the subordinate meaning as demonstrated by
greater response speeds on comparison trials. This interaction would provide further evidence
for the two-process hypothesis of meaning selection. If attention is focused on specific
meaning of the ambiguous word prior to the occurrence of the ambiguous word, that meaning
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should receive more facilitation than alternative meanings of the word. Even if the meaning
selected is the subordinate meaning. Focus of attention should direct activation to the relevant
meaning of the word.

3.1 Method
3.1.1 Participants

Thirty undergraduate students enrolled at a large state university within the United States
received course credit for their participation in the study. The participants in Experiment 2
did not participate in Experiments 1.

3.1.2 Materials

Participants were tested in a well-lit room containing six IBM compatible microcomputers
with 17”7 SVGA monitors and standard keyboards. Soundboard panels separated the
microcomputers. The computer systems controlled randomization of trials, stimulus
presentation, timing, and data collection with the E-prime programming software. The same
stimuli utilized in Experiment 1 were used in Experiment 2.

3.1.3 Experimental Task

The experimental task was identical to that used in Experiment 1 except that memory
instruction came before the memory load.

3.2 Design and Procedure

Participants performed the experimental task in a single 1-hour session in groups of 1-6
participants.

3.3 Results

As in Experiment 1, participants were able to recall the specified subset of the memory load.
Mean recall accuracy for the first word in the memory load to be recalled was M=0.85
(SD=0.08), and the second word to be recalled was M=0.92 (SD=0.07). Again, the first word
in the related pair was always the ambiguous word.

Table 2 presents the means and standard deviations of error rates and latency for comparison
trials of Experiment 2. As in Experiment 1, latency and accuracy were combined to create a
speed variable. Repeated measures ANOVA results revealed the hypothesized interaction
between Meaning (dominant, subordinate) and Category (focus, ignore), F (1, 29) = 6.28,
Mse=12.52, p = .018 (see Figure 3). No main effects for Meaning or Category were detected.
The planned comparison between the word comparisons associated with the dominant
meaning of the ambiguous word of focus and the comparisons associated with the dominant
meaning of the ignored ambiguous word was significant, F (1,29) = 4.86, Mse=14.10, p
=.036
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Table 2. Mean error rate, response latency, and speed for category comparisons by
ambiguous word meaning and memory load selection in Experiment 2.

Error Rate (percentage) Latency (ms) Speed
Comparison Type M SD M SD M SD
Dominant Focused 12.13 7.72 1293 353 44.27 10.75
Dominant Ignored 12.96 7.78 1298 344 45.79 12.20
Subordinate Focus 8.75 5.46 1277 349 46.51 12.39
Subordinate Ignored 1211 7.13 1323 398 44.79 12.03

This repeats the findings of Experiment 1, in that when the subordinate meaning of an
ambiguous word is instantiated, there is relatively less activation of the dominant meaning as
compared to an ambiguous word in which neither meaning is substantiated.

Not surprisingly, the contrast between word comparison associated with the subordinate
meaning of the focused ambiguous word and the dominant meaning of the same ambiguous
word was significant, F (1, 29) = 5.89, Mse=25.53, p = .022.

47
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O Ignored
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Figure 3. Mean response speed (correct responses per minute) for relatedness comparisons of
Experiment 2 by ambiguous word meaning by memory load.

3.4 Discussion

In Experiment 2, the subordinate meaning of the focused ambiguous word was instantiated
before the word list was presented. The results of Experiment 2 support the hypothesis that
instantiating the subordinate meaning prior to the word list increases the activation of the
subordinate meaning. Also as expected, the difference in response speed between the
dominant meanings of the ignored and focused ambiguous word did not change. This
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provides further evidence that the focus of attention may direct activation away from the
dominant meaning of an ambiguous word if an alternative subordinate meaning is
substantiated.

One issue not addressed in the previous two experiments is whether the activation of the
dominant meaning of the focused ambiguous word returns to a baseline level. Measurement
of comparison trials of neutral words provides a baseline measure to compare the dominant
meaning of the focused ambiguous word.

4. Experiment 3

Experiment 3 incorporated neutral trials to determine if the activation of the dominant
meaning of the ambiguous word of focus returns to a baseline of activation following the
instantiation of the subordinate meaning. Measurement of baseline activation uses neutral
word comparison trials to determine if activation of the focused dominant meaning returns to
a starting point. If the level of activation of the dominant meaning returns to a starting point
following the substantiation of the subordinate meaning than there should be no significant
difference in speed in word comparison trials related to the focus dominant and neutral
ambiguous words.

4.1 Method
4.1.1 Participants

Twenty-four undergraduate students enrolled at a large state university within the United
States received course credit for their participation in the study. The participants in
Experiment 3 did not participate in Experiments 1 or 2.

4.2 Design and Procedure

Experiment 3 was similar to the design of Experiment 1. However, in experiment 3
participants completed 16 trials instead of twenty-four. In each trial, the number of
comparison trials increased from eight to twelve. In the comparison trials words related to the
48 ambiguous words were used for comparisons of words related to the ambiguous word of
focus, the ignored ambiguous word, or a completely neutral trial (words related to an
ambiguous word that was not presented). Therefore, one third of the 48 ambiguous words
were used as the ambiguous word of focus, the ignored ambiguous word, or a neutral
ambiguous word. These relationships were counter balanced across subjects. The same
stimuli utilized in Experiment 1 were used in Experiment 3.

4.3 Results

Mean recall accuracy of the memory load words in this experiment was lower than the
previous two. Mean recall accuracy for the first word in the memory load was M=0.8200
(§D=0.1198), and the second word was M=0.7970 (SD=0.1456). The mean recall accuracy in
Experiment 3 is markedly lower than the two previous experiments. We are not sure why this
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occurred, yet the accuracy is obviously much greater than chance and we assume that
participants were able to perform the memory task.

Table 3. Mean error rate, response latency, and speed for category comparisons by
ambiguous word meaning and memory load selection in Experiment 3.

Error Rate (percentage) Latency (ms) Speed
Comparison Type M SD M SD M SD
Dominant Focused 10.42 9.25 1407 400 41.66 12.36
Dominant Ignored 8.00 6.57 1391 460 43.81 14.02
Subordinate Focus 6.17 5.86 1355 381 45.14 11.81
Subordinate Ignored 8.37 9.02 1383 470 44.74 14.02
Unprimed (Neutral) 8.75 8.01 1379 372 41.75 12.08
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Figure 4. Mean response speed (correct responses per minute) for relatedness comparisons of
Experiment 3 by category of memory load.

Table 3 presents the means and standard deviations of error rates, latency, and speed for
comparison trials of Experiment 3. As in the two previous experiments, latency and accuracy
were combined to create a speed variable. Figure 4 displays the means for speed for the focus
subordinate, focus dominant, neutral, ignore dominant and ignore subordinate ambiguous
word meanings comparison trials. Repeated measure ANOVA results revealed a main effect
for Meaning (dominant, subordinate), F (1, 23) = 4.50, Mse=15.30, p = .045. There was no
main effect for Category (focus, ignore) (F < 1), and no significant interaction [F (1, 23) =
2.02, Mse=31.40, p = .169].
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The comparison of interest, between the focus dominant and neutral word comparison trials,
was not significant (F < 1), which is the hypothesized outcome. This contrast indicates that
responses to comparison trials associated with the dominant meaning of the focused
ambiguous word are no faster than responses to comparison trials of words related to a
neutral (unprimed) ambiguous word.

The contrast between the word comparisons related to the subordinate and dominant meaning
of the ambiguous word of focus was significant, F (1, 23) = 10.53 Mse=25.12, p = .004.
Indicating, as in Experiment 2, that the subordinate meaning is more accessible following the
memory load and recall, than the dominant meaning of the ambiguous word. One possible
explanation for this finding is a retroactive priming effect. Early studies in retroactive
priming by Kiger and Glass (1983) demonstrated that presenting primes after the target
facilitated target processing with in stimulus onset asynchronies (SOA) of no more than 130.
It is therefore possible that the cause of no difference between responses to word comparisons
of words associated with the dominant and subordinate meaning of the ambiguous word of
focus is that the selection instruction acts as a retroactive prime to the subordinate meaning.

4.4 Discussion

It is difficult to argue that the findings regarding the neutral trials and the focused dominant
trials are important, because they are based on null findings. However, if there were
significant priming of the focused dominant related trials as compared to the neutraltrials,
there would be evidence against the reduction of activation for the focused dominant trails.
The results of Experiment 3 support the findings of Experiments 1 and 2.

5. General Discussion

The results of the three experiments indicated that when an ambiguous word is presented in
isolation the availability of the dominant meaning of the ambiguous word is reduced by the
subsequent instantiation of the subordinate meaning. The dominant meaning of the focused
ambiguous word received the same number of mentions as the dominant meaning of the
ignored ambiguous word, yet there was a significant difference in facilitation of the dominant
meanings of these words as measured by response speed to related comparison trials.
Importantly, the dominant meaning of the ambiguous word in which no meaning was
instantiated showed significantly more facilitation than the dominant meaning of the focused
ambiguous word. The interpretation of this study is that the presentation of the ambiguous
words and associated words activated the dominant meaning of both ambiguous words then,
when the subordinate meaning of the focused ambiguous word was instantiated through
context a decrease in activation transpires. It is concluded that a reduction of the availability
of the dominant meaning of the ambiguous word of focus occurred. However, because the
availability of the dominant meaning of the ambiguous word of focus was not significantly
less than that of the neutral word, it is difficult and perhaps unwarranted to argue that this
reduction in activation is related to an inhibition mechanism.
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The results of the three experiments can be explained within the context of multiple models
of lexical ambiguity resolution. As explained in the discussion of Experiment 1, the results
are consistent with an ordered access hypothesis. Simpson (1994) describes
context-independent models of lexical ambiguity processing in which the meanings of an
ambiguous word are activated in the order of the frequency regardless of the context in which
the ambiguous word appears. Then, if the most frequent (dominant) meaning is found to be
inappropriate to the context, this meaning is discarded and a second meaning is activated.
This process repeats until the ambiguity is resolved. In Experiments 1 and 3 of the current
study, the two ambiguous words in the memory load are initially presented without context.
Then, a subordinate meaning of one of the two ambiguous words is presented via the focus
instruction. The dominant meaning of the ambiguous word of which the subordinate meaning
was instantiated received significantly less facilitation than the dominant meaning of the
other ambiguous word in the memory load indicating that the most frequent meaning of an
ambiguous word is initially activated, and less facilitation the meaning of a neutral control
word, indicating that initial activation is reduced.

Exhaustive access models contend that all meanings of an ambiguous word are initially
activated regardless of context then, after all meanings have been accessed, the context
determines the selection of the appropriate meaning (see Simpson, 1994 for review). As is
evident from the discussion of the ordered access models, the finding of the three
experiments are also consistent with the exhaustive access models.

What is unclear from the current study is the exact nature of the reduction of activation of the
dominant meaning of the ambiguous word of focus. A simple explanation regarding the
reduced facilitation is that instantiation of the subordinate meaning of the ambiguous word
focuses attention on the subordinate meaning. If activation were a limited resource, than
redirecting focus from the dominant to the subordinate meaning would reduced the
facilitation of the dominant meaning. An alternative interpretation is that of an active
suppression mechanism. Gernsbacher (1993) described the active suppression of contextually
inappropriate meanings of ambiguous words as essential to successful comprehension. This
active suppression is perhaps the key to the current findings. This may be particularly
relevant if the participants had become aware of the nature of the task early in the experiment.
Upon encoding the focus instruction to remember the subordinate meaning of one of the
ambiguous words presented in the memory load, participants may have actively suppressed
the dominate meaning of that word to resting or baseline levels.

One result that created concern is the similarity in response speed between the focused
dominant and focus subordinate comparison trials in Experiment 1.

Based on this finding an alternative explanation is that there is a limited amount of activation
available for all of the meanings of an ambiguous word. It could be that initially the dominant
meaning of the ambiguous words are activated and then the instantiation of the subordinate
meaning requires the limited amount of activation to be shared among the different meanings.
This interpretation would rely on the view that activation is a limited resource and this issue
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was not addressed in this paper. This however, could be a topic for a great deal of discussion
and research.

A\ MacrOth i “k International Journal of Linguistics

Presentation of the subordinate meaning of the focused ambiguous word was before the word
list was presented in Experiment 2 was meant to resolve the above issue. The results of
Experiment 2 did support the hypothesis that priming the subordinate meaning prior to the
word list increases the activation of the subordinate meaning. Also as expected the difference
in response speed between the dominant meanings of the ignored and focused ambiguous
word did not change. This provided further evidence that the focus of attention directs
activation to the context relevant meaning of the ambiguous word.

In Experiment 3, measurement of comparison trials of neutral words provided a baseline
measure to compare the dominant meaning of the focused ambiguous word. It is difficult to
argue that the findings regarding the neutral trials and the focused dominant trials are of
import because they are based on null findings. However, the null findings suggest that the
irrelevant meaning of the ambiguous word is reduced below the resting level of activation as
Simpson and Adamapoulos (2001) suggest. The results of the final experiment did support
the findings of the previous experiments and the hypothesis that more than one meaning of an
ambiguous word is initially activated, and that the activation of the dominant meaning can be
reduced after the presentation of context related to a subordinate meaning.

Although it is the contention of this paper that a multiple process model best describes the
resolution of the meaning of ambiguous words, it in no way implies this is the case in reading
ambiguous words in context. From the results obtained in this study it seems clear that when
prior context does not disambiguate the relevant meaning of a ambiguous word all meanings
are activated, with the dominant meaning receiving the greatest amount of facilitation. In the
case when disambiguating information does proceeds the ambiguous word, attention focuses
activation on the relevant meaning. In addition, when the disambiguating information follows
the ambiguous word, activation is redirected by the focus of attention hence lowering the
facilitation of the irrelevant meanings. It will be important to apply these findings in studies
in which the context in which the ambiguous word appears is a body of text. However,
understanding the underlying process as described in the current study will make it easier to
assess the process of disambiguation in reading comprehension.
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