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Despite some criticisms, multiple-choice (MC) tests are widely used in vocabulary
tests for English language learners. It was pointed out that distractors affect
examinees taking an MC-format vocabulary test. Thus, in this study the distractors
of a vocabulary test were analyzed to create student profiles on the distractor
categories. A 50-item MC test was administered to 2, 206 secondary school students.
Then the distractors of the test were classified into three categories: word meaning,
graphemic variation/affix, and contextual. Using these categories, the data sets were
constructed to analyze the examinee’s tendency of choosing distractors when they
could not find the correct answer. The results reveal that the patterns to choose three
distractor types closely relate to examinees’ proficiency: high proficient students are
likely to choose more meaning-based distractors but less graphemic variation/affix
than low proficient students. By showing the patterns of choosing distractors, a
distractor analysis of a vocabulary test will inform the examinees of what to correct
and improve in the future as well as what they have mastered, and thus it will
contribute to creating a detailed profile for the examinees.
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I. INTRODUCTION

Multiple-choice (MC) tests are still widely used in educational measurement
(Haladyna, Downing & Rodriguez, 2002), including the assessment of English language
learners’ vocabulary knowledge. In spite of its popularity, however, MC tests have also
been extensively criticized for their limitations (Read, 2000). One of the criticisms raised
by Wesche and Paribakht (1996) is that test items may test learners’ knowledge of
distractors rather than their knowledge of the target words. By investigating eight
different types of distractors in a vocabulary test, Goodrich (1977) pointed out the
influence of distractors on the assessment of vocabulary knowledge; in particular, test
takers are more likely to be distracted by the options that fit in the given context and
those semantically related to the correct answer than the options of similar forms and
spellings.

Given the fact that distractors affect test takers’ performance in an MC vocabulary test,
it is necessary for distractors to be properly examined. If we understand what types of
distractors an examinee tends to choose from these distractor categories, we can obtain
in-depth and fine-tuned information about the knowledge state of the test taker. In
particular, we may find some patterns of choosing distractors by the levels of vocabulary
knowledge. Not only the correct answers test takers choose but also their preferred types
of distractors will broaden the information about them that can be obtained from the test
results.

Methods of distractor analysis have been suggested as item response theory (IRT)
models (Thissen & Steinberg, 1984; Wang, 1998). These methods focused more on the
functionality of the options and were mostly useful when reviewing the performance of
the options. In this study, we develop a method of creating profiles by coding the
distractors of an MC vocabulary test, and, through an analysis of distractors, we seek to
address the following research questions:

1) Are language learners more likely to choose certain types of distractors than others
depending on their proficiency levels?

2) What patterns are discernible across the groups of different vocabulary levels when
choosing distractors?

3) What information can be provided to examinees through an analysis of distractors?

Il. LITERATURE REVIEW

1. Multiple-Choice Vocabulary Test
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Because of its convenience to administer and easiness to analyze the score, the MC
format has been widely used when testing language learners’ knowledge of vocabulary
as well as native speaker’s. In spite of its popularity, MC items have not been considered
straightforward to interpret as it is claimed to be, for test takers’ performance on the test
involves factors other than just their knowledge of the target words tested. For instance,
by examining the vocabulary section of the Michigan Test of English Language, Perkins
and Linnville (1987) found that frequency, number of syllables, and abstractness of the
target words well predicted test takers’ proficiency levels. That is, frequent, short and
concrete words were easier to answer than less frequent, long and abstract words.
McQueen (1996) also explored what factors would contribute to the difficulty of MC
items in the reading section of an elementary test of Chinese as a foreign language,
which was administered in Australia and New Zealand. She found a close relationship
between key words in the reading passage and examinee’s reading comprehension. In
particular, the difficulty of MC items was found to depend on how difficult the word
pronunciation was and whether the word characters were presented in Chinese or
Romanized letters.

In addition to these factors, distractors in MC items seem to affect test taker’s
performance. While analyzing several problems with MC vocabulary tests through a
meta-analysis of present vocabulary tests, Wesche and Paribakht (1996) pointed out the
problems, such as “items may test students’ knowledge of distractors rather than their
ability to identify an exact meaning of the target word” and “the learner may miss an
item either for lack of knowledge of words or lack of understanding of syntax in the
distractors” (p. 19). Goodrich (1977) also investigated the effects of distractors on test
performance. He examined the effects of eight different types of distractors—false
cognate, cloze, antonym, false synonym, graphemic variation, arbitrary, affix, and
contextual-—and discovered that contextual distractors that relate to the given context as
well as semantically-related distractors, such as false synonyms and antonyms, tend to
attract test takers from the correct answers in comparison with the other types of
distractors.

These effects of distractors as found in the previous studies, however, may not be
always detrimental to the test validity but may rather provide an insight on examinee’s
vocabulary knowledge, if the distractors can be systematically analyzed and controlled.
Furthermore, which distractor examinees prefer to the other distractors may reflect their
language proficiency levels. According to Talamas, Kroll and Dufour (1999), less fluent
learners are more likely to be interfered by form-related words while more fluent
learners are prone to be interfered by semantically-related words. Seeing that learners’
proficiency levels closely relate to the extent to which they are distracted by meaning- or
form-based word interference in the acquisition of second language vocabulary, an
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analysis of distractors as well as the correct answers will expand the information that can
be obtained from the test about each test taker’s vocabulary knowledge.

2. Distractor Analysis

Distractors of MC tests are often analyzed only as part of item analysis using
frequencies and correlation with the total score (Crocker & Algina, 1986). When
checking the frequencies of distractors, the rule of thumb is that all distractors should
seem plausible to the examinees who cannot find the correct answer choice and should
not seem reasonable to the examinees who are knowledgeable enough to find the correct
answer choice (Haladyna et al., 2002). In other words, the frequencies of incorrect
answer choices should be neither zero nor exceed that of the correct option. A distractor
is not functioning properly if no or very few examinees choose the distractor. If the
proportion of the examinees who choose a distractor is larger than that of the examinees
who choose the correct option, the item developer needs to check whether the answer
key is correctly specified.

For distractor analysis, Thissen and Steinberg (1984) proposed the multiple choice
model as an item response theory (IRT) model. The model is similar to the nominal
response model suggested by Bock (1972), in which the probability of endorsing each
answer choice is expressed as a function of latent traits. By using this model, it can be
shown how the endorsement rate of the options of MC test items change as the ability
level changes. Ideally, as test taker’s ability level increases the probability of endorsing
the answer key should increase while the endorsement rate of wrong options should
decrease. This model provides an easy way to check how each option of an MC test
performs.

Wang (1998) also proposed a model for analyzing distractors of an MC test. This
model is a special case of the multiple choice model proposed by Thissen and Steinberg
(1984), and the basic difference between the models is that Wang’s model is based on the
Rasch model. That is, Wang’s model assumes that all test items discriminate the latent
ability equally while Thissen and Steinberg’s model assumes that discrimination is the
same across all items.

The models of Thissen and Steinberg (1984) and of Wang (1998) are useful when
analyzing how the distractors of an MC test perform, especially when one is interested in
how each category is attracting the examinees of different proficiency levels. However,
these two models should be used cautiously. These models can be expressed as simple
forms using item parameters and are thus called parametric models. These parametric
models are relatively easy to apply but require a strong assumption that the model fits
the data. In other words, the results produced by these models can be misleading if a
wrong model (i.e., a model that does not fit the data) is used.
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Similar IRT analysis of distractors can be conducted nonparametrically using
TESTGRAF (Ramsay, 2000). TESTGRAF can also provide the results of how the
options of an MC item function as the ability level changes. Figure 1 graphically shows
the probability of endorsing the options of an MC test depending on the ability level.
Although similar plots can be obtained by applying the models by Thissen and Steinberg
(1984) and Wang (1998), TESTGRAF is more flexible than parametric models since it
does not assume that the model fits the data.

Figure 1 shows that option 0 is dominant at the lowest level while the highest level
examinees choose option 2 most, and option 1 is popular among mid-level examinees. It
seems that option 2 is the answer key because the probability of endorsement is
increasing as the ability level increases. If option 2 is not the answer key, this question is
most probably miskeyed and should be revised. Also, although the probability of
endorsing option 3 is not larger than that of option 2, option 3 needs to be revised
because its probability is also increasing as the ability level increases. By using this
graphical information, item developers may understand how each option is functioning
across different proficiency levels.

Distractors of MC items have mostly been useful when item developers want to revise
the item or want to write a similarly functioning item. Although researchers begin to
utilize the information from the distractors of MC items (e.g., Bolt, Wollack & Suh,
2012), no studies attempted to classify examinees based on what distractor types they are
likely to choose when they cannot find the answer key. By examining the patterns of
choosing distractors, however, distractor analysis is expected to provide additional
information with regard to examinees’ knowledge levels and help to create their detailed
profiles.
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FIGURE 1 TESTGRAF Option Characteristic Curve (Ramsay, 2000)
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lil. METHOD
1. Participants

2,206 secondary school students participated in this study. The students who gathered
in a university in Seoul for another research study took the test. Although the participants
came from all over the country, they may not be a nationally representative sample, and
the results should be interpreted accordingly. Since it took only 15 minutes to take the
test, every participant agreed to participate, and it was made explicit that the test would
only be given to volunteers and the students who did not want to participate could leave
any time before or during the test. Of the 2,206 subjects, 975 participants (44.20%) were
middle school students while 1,231 participants (55.80%) were high school students.
Also, 1,315 students (59.61%) were males, and the remaining 891 students (40.39%)
were females. No other pieces of background information of the students than their
grades and gender were collected from the participants.

2. Materials
1) Instrument

A vocabulary test of 50 MC items was administered to the participants. The test
format was adopted from the vocabulary section of the Test of English Proficiency
developed by Seoul National University (TEPS); that is, the test had 50 MC items with
four options. Of the 50 items the first 25 items were dialogue types, and the last 25 items
were monologue types. The participants were asked to find the word of phrase that best
fills the gap in one exchange of dialogue or in a sentence. The test items were written by
the authors, and sample items are shown in Appendix.

The participants were given 15 minutes to finish the test. Before conducting the
distractor analysis, the reliability of the vocabulary test was examined. Cronbach’s alpha
(Cronbach, 1951), which is an internal consistency measure and a lower bound to
reliability, was computed to be .83, which was good and acceptable for a low-stakes
examination (Kline, 1999).

Then the distractors were coded according to the categories classified by Goodrich
(1977). Although Goodrich suggested eight categories aforementioned, some categories
such as false cognate and cloze were hard to apply to the test of English vocabulary for
Korean learners of English. Also, since these categories are used to create profiles, the
fewest categories possible would maximize the interpretability of the profiles. Some of

the remaining categories were combined based on a preliminary analysis. Thus, antonym
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and false synonym collapsed into one category, and graphemic variation and affix

bl

collapsed into one as well. Also, the “arbitrary” category was not used for further
analyses because of the difficulty of interpretation. That is, a high or low profile on the
inclination to choose arbitrary options may not help make a study plan for the examinee.
Thus, the category of “arbitrary” was not considered.

The resulting categories were “word meaning”, “graphemic variation/affix”, and
“contextual.” The profiles based on these categories can be interpreted as follows.
Examinees would choose “contextual” answer choices if they understand the context but
do not exactly know the correct answer. Examinees who do not understand the context
but know the meaning of the words would choose “word meaning” choices such as false
synonyms and antonyms. Finally, when the examinees who neither know the context nor
word meanings may have seen or heard about the vocabulary, they may choose similar-
looking answer choices (“graphemic variation/affix””). We hypothesized that advanced
learners would be more susceptible to meaning-based options while form-based options
would attract low-level examinees more.

Based on the three categories, the answer choices of the items were coded, and the
results of coding for the first five items are shown in Table 1. Table 1 shows that among
the four options of Item 1, Option 1 is the key, and the three remaining options are all
distractors of “word meaning.” That is, Options 2 to 4 of Item 1 are false synonyms or
antonyms of Option 1. Unlike Items 1 and 2, in which all distractors are of the same type,
the distractors of Items 3 through 5 have different categories. For example, Option 3 of
Item 3 is the key, and Option 2 is a “word meaning” type. It is noteworthy that some
options can be classified into two or more categories. Option 4 of Item 5 is categorized
as “word meaning” and “contextual” types simultaneously.

Option categorization was conducted by the two authors separately and independently.
After initial categorization, the authors convened and compared the coding. Out of the
coding results of the 200 options (i.e., 50 items by 4 options), there were eight options
whose categorization on which the authors disagreed with each other. We further
discussed the differences and finally agreed on the final coding results.

Three data sets were constructed using the three categories as follows. For the “word
meaning” data set, an item was coded 1 when the examinee chose a “word meaning”
category for the item; otherwise, it was 0. For example, for an examinee who selected
Option 3 for Item 1, Item 1 was coded O for the original data set, but was coded 1 for the
“word meaning” data set. The other two data sets—"“graphemic variation/affix” and
“contextual”—were constructed in the same way. As a result, besides the original data
set, three additional data sets were created for the three distractor categories. One thing
to note is that Item 1 was entirely missing for the “graphemic variation/affix” and
“contextual” data sets because no options of Item 1 belonged to those categories.
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Table 2 shows the number of items of the original data set (named Vocabulary
hereafter) and the three additionally created data sets for distractor analyses. The “word
meaning” data had the largest number of items of the three data sets created while the
“graphemic variation/affix” data set had only 19 items. The created data sets had lower
Cronbach’s alpha values ranging from .55 to .70. They were a little low but acceptable
considering that they were reconstructed from the data.

TABLE 1
Coding of the Options (First Five Items)
Item Option Correct Word Meaning Graphemic/Affix ~ Contextual
1 1 0 0 0
2 0 1 0 0
1
3 0 1 0 0
4 0 1 0 0
1 1 0 0 0
2 0 1 0 0
2
3 0 1 0 0
4 0 1 0 0
1 0 0 0 0
2 0 1 0 0
3
3 1 0 0 0
4 0 0 0 0
1 0 0 1 0
2 1 0 0 0
4
3 0 0 1 0
4 0 0 1 0
1 0 1 0 0
2 0 0 0 0
5
3 1 0 0 0
4 0 1 0 1
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TABLE 2
Number of Items and Cronbach’s Alpha of the Data Sets

Vocabulary Word Meaning Graphemic/Affix Contextual

Number of Items 50 44 19 40
Cronbach’s Alpha .83 .65 .70 .55

3. Procedure

First, the Rasch model (Rasch, 1960) was applied to the four data sets of dichotomous
items as summarized in Table 2. The Rasch model was used because the latent trait
scores of the Rasch model are independent of the items; thus, the effects of unequal
numbers of items are minimal with the Rasch model. Examinee profiles can be
attempted using the proportions of the three categories for the wrong items. In that case,
however, the category of “graphemic variation/affix” will have low profiles due to the
small number of items. Also, the sum of the proportions of the three categories may
exceed 1.0 because multiple categorization was allowed, and the proportions cannot be
interpreted as probabilities.

Since the Rasch model is an IRT model, it requires a constraint for model
identification (de Ayala, 2009). In this application, the model was identified so that the
latent trait scores had a mean of zero. Once the analyses were completed, all examinees
except for one student who answered all 50 items correctly had four latent trait scores for
Vocabulary and the three distractor categories. Since each set of scores has a mean of
zero across the examinees, the scores can be used as student profiles. Also, the
examinees were grouped into three using tertiles of vocabulary score. The three groups
were thus named high, intermediate, and low proficiency groups. The three group’s
mean scores for the three distractor categories were compared.

For the Rasch model analysis, Winsteps software program was used (Linacre, 2009).
All other statistical analyses were conducted using R, a free statistical computing system
(R Development Core Team, 2010).

VI. RESULTS

First, the latent trait scores on Vocabulary and the three distractor categories obtained
from the Rasch model scaling were compared for correlations. Table 3 shows Pearson
product-moment correlation coefficients of the four latent trait scores. Since the three
distractor categories can have 1’s only for the items of incorrect responses, their
correlation coefficients with the vocabulary knowledge are close to -1.0 as expected. In
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other words, as the vocabulary knowledge increased, the tendency to choose each of the
three distractor categories—“word meaning,” ‘“graphemic variation/affix,” and
“contextual”—decreased and vice versa. The three distractor categories are highly
correlated with each other with the correlation coefficients of about .75.

TABLE 3
Correlation Coefficients among Vocabulary and Three Distractor Categories
Vocabulary Word Meaning  Graphemic / Affix ~ Contextual
Vocabulary 1.00
Word Meaning -.90 1.00
Graphemic / Affix -.84 75 1.00
Contextual -.83 77 .74 1.00

Each examinee (except of course for the one examinee with the perfect Vocabulary
score) now has one latent trait score for Vocabulary and three scores for the three
distractor categories. Table 4 shows a sample of 10 students with their number correct
scores on the vocabulary test and latent trait scores under the Rasch model on
Vocabulary and the three distractor categories. The student with high number correct
scores such as ID # 2 has high scores on Vocabulary and low scores on the other
distractor categories. Students with intermediate or low number correct scores have quite
different profiles on the three distractor categories.

TABLE 4
Student Scores on Vocabulary and Three Distractor Categories (Sample)

ID Ig?)i::tr Vocabulary Word Meaning Grail;zfic / Contextual
1 27 0.69 -0.14 -0.74 -0.69
2 45 3.12 -2.80 -2.99 -3.01
3 10 -1.30 0.60 1.82 0.06
4 41 2.35 -1.90 -2.11 -3.01
5 33 1.33 -1.13 -1.50 -0.69
6 14 -0.73 0.23 0.57 0.74
7 36 1.67 -1.30 -1.79 -1.22
8 39 2.06 -1.68 -1.79 -1.89
9 33 1.33 -1.48 -1.50 -1.22
10 31 1.11 -0.54 -0.99 -0.38
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Although Table 4 provides student profiles that can be useful for their learning
purposes, the scores are rather hard to interpret due to its arbitrariness of scales. Thus, it
was further examined how the scores can turn into meaningful categories. For
illustration purposes, the latent trait scores were grouped into three using two tertiles as
cut-off scores, which are shown in Table 5. Using the tertiles, the scores as shown in
Table 4 can turn into student profiles. Table 6 shows a sample of student profiles on the
distractor categories. Although all examinees in this sample are low on Vocabulary, they
have different skill profiles on distractors.

TABLE 5§
Tertiles on Vocabulary and Three Distractor Categories
Vocabulary Word Meaning Graphemic/Affix Contextual
1/3 -37 -.14 -.26 -.09
2/3 .18 .35 57 33
TABLE 6
Student Profiles on Vocabulary and Three Distractor Categories (Sample)
Vocabulary Word Meaning Graphemic/Affix Contextual
Low Intermediate High Low
Low High High Intermediate
Low High Intermediate High
Low Low Intermediate High
Low Low High High

It was further analyzed how the three vocabulary-level groups differ on the scores on
the distractor categories, and the results are shown in Table 7. The high-level group had
the highest mean score on “contextual” and the lowest mean score on “graphemic
variation/affix.” This means that students with high vocabulary knowledge did not have
difficulty with “graphemic variation/affix” distractors while ‘“contextual” distractors
were the most difficult distractor for them. On the contrary, students with low vocabulary
knowledge were finding the “graphemic variation/affix” category most difficult while
“contextual” distractors were relatively easier for them. Although the pattern was not as

distinct, intermediate-level groups were similar to low-level groups.
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TABLE 7
Mean Scores of Vocabulary Groups on Three Distractor Categories
Vocabulary Group Word Meaning Graphemic/Affix Contextual
High -.59 -91 -49
Intermediate 18 21 12
Low 53 .89 45

V. DISCUSSION AND CONCLUSION

In spite of decreasing popularity, MC tests are still widely used in vocabulary tests for
English language learners. This study attempted to create student profiles based on the
distractor analysis results of an MC vocabulary test. Although the latent trait scores
could be used as profiles, they were categorized into three groups using tertiles for easier
interpretation of the profile. Only from the sample outputs, it was obvious the examinees
had different profiles even with the same total vocabulary score. Also, the scores of the
examinees on the three distractor types were compared for the three overall vocabulary
level groups.

The distractor analysis using the Rasch model revealed that examinees preferred
certain types of distractors to the others depending on their proficiency levels. For
example, in comparison with low proficiency students, high proficiency students were
more likely to be distracted by the “contextual” type and less distracted by form-based
distractors such as the “graphemic variation/affix” type. On the other hand, low
proficiency students showed quite the opposite pattern: they chose more form-based
distractors but less meaning-based ones than the high proficiency students.

The different patterns of choosing distractors, depending on the examinees’
proficiency levels, confirm the findings of Talamas et al. (1999) that advanced language
learners are more distracted at word-meaning levels while low-level learners are
distracted at phonemic levels. By showing each examinee’s profile of distractor patterns,
the distractor analysis will show the examinees the areas of their weakness and provides
more chances of avoiding the same kind of mistakes choosing meaning-based, context-
based, or form-based distractors instead of the correct answers.

The systematic analysis of distractors in an MC vocabulary test will increase the
information that can be obtained from a test and contribute to creating a new student
profile, drawing on their test scores. In this way, distractors do not harm the test validity
any more, but they can be utilized positively as a means of showing what types of wrong
options examinees choose and what they should be cautious of next time.
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A traditional profile of a vocabulary test based on the number of items with correct
responses usually shows each examinee what they have mastered and what they have not.
On the other hand, the distractor analysis of an MC test will show what they have to pay
more attention to—form, meaning, or context—when they learn a new word. In this way,
the distractor analysis will shed light on understanding test takers’ knowledge.

The results of the distractor analysis can also be useful to item developers. When item
writers are working on an MC item, they may choose to use meaning-based distractors
or form-based distractors depending on the purpose of the test. It can be inferred that
“contextual” distractors would increase the difficulty level of an item while “graphemic
variation/affix” distractors may be suitable for less difficult MC items.

One of the limitations of this study is the arbitrariness in grouping the students based
on tertiles. In order to create exact and meaningful groups, a standard-setting procedure
will be required as used for criterion-referenced evaluation. Because the four data sets
were all scaled using the Rasch model, the Bookmark method can easily be implemented
as well as the Angoff method (Cizek, Bunch & Koons, 2004). A standard-setting
procedure was not adopted in this study because most methods require many panelists to
spend quite a few hours (Cizek, 2012; Cizek & Bunch, 2007); however, to maximize the
interpretability of the profiles, a standard-setting procedure needs to be implemented.
Also, it will be interesting to examine if the student profiles obtained from the distractor
analysis are useful in tailoring study plans for the students.
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APPENDIX
Sample MC Items

1. Dialogue type
A: It’s awkward for me to talk about money with my boyfriend.

B: It’s just because love and money don’t well.
a) make b) spend
¢) mix d) speak
KEY: c

2. Monologue type

A tomboy and arts fighter has proved she has beauty as well as brawn.
a) fine b) martial
¢) performing d) musical
KEY: b

Examples in: English
Applicable languages: English
Applicable levels: Secondary/Tertiary
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