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Letter from 2017 Vocabulary SIG  
Symposium Organizers

Dear Readers,

It is our pleasure to present to you a series of articles from the Vocab SIG Symposium 
in Osaka, September 9th, 2017. Held at Osaka Jogakuin University and Junior College. 
The day began with a morning session on Corpus Linguistics and Vocabulary, featuring 
our discussant Dr. Laurence Anthony who placed the four invited presentations within 
a newly created framework which answers the question, “what is corpus linguistics?”. 
After enjoying the poster session and a relaxing lunch, the day continued with the four 
invited speakers in the afternoon session about Vocabulary Learning, with comments and 
suggestions for the future from our discussant Dr. David Beglar. After ample time for 
questions, we were happy to see everyone break off into engaged conversation revolving 
around the day’s topics.

As organizers, we’d like to give our sincere thanks to the student volunteers from 
Osaka Jogakuin who kindly helped the event run smoothly, as well as our “caterer” 
Steve Porritt, and Jeff Stewart and other members of the Vocab SIG committee who 
offered their guidance throughout the planning of the event.

We hope that you enjoy the articles that follow! Please also consider submitting your 
own article to the VLI, which publishes original research regarding vocabulary learning, 
instruction, and assessment. See the SIG website for the submission guidelines.

Best Regards,
Brandon Kramer & Stuart McLean
2017 Vocabulary SIG Symposium Organizers

Vocabulary Learning and Instruction, 6 (2), iv.

http://vli-journal.org
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Abstract
In this paper I review the evidence for the role of age in affecting second 
language attrition, and find it strongly supports a large difference in 
attrition around a breakpoint of age 8. I propose a Dynamic Attrition 
Model which posits that attrition sets in immediately upon the loss of 
contact with a language but the speed of loss differs depending on age. 
Three children who began their incubation periods at age 6, 8 and 10 are 
examined when they are re-exposed to Japanese 6 years later. All chil-
dren showed strong savings rates but large losses to their L2 Japanese.

Larson-Hall: L2 lexical attrition and vocabulary re-learning
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This paper will examine the topic of L2 lexical attrition by situating a case 
study of three language attriters within a theoretical framework about the process 
of L2 lexical loss which I shall call the Dynamic Attrition Hypothesis.

After about 30 years of research on how second language learners lose (attrite) 
their L2 vocabulary, there are a few basic findings that can be stated with certainty. 
The first is that age plays a very strong role in the strength of language attrition. Learn-
ers whose age is under about 8 or 9 (Yoshitomi, 1992) when contact with an L2 is cut 
off completely have been reported to have catastrophic language attrition, while adult 
learners generally do not show much evidence of loss in the sense of tests on discrete 
vocabulary. Here I will define catastrophic language attrition as a situation where the 
language learner is not able to communicate productively (beyond a few formulaic 
sequences) in the language, and on tests of discrete vocabulary words scores no higher 
than 50% (of initially known words) on receptive tests or 25% on productive tests.

Catastrophic language attrition has been found with learners aged 8 or 
younger in Burling (1978), Hansen (1980, cited in Hansen & Reetz-Kurashige, 
1999), Hansen-Strain (1990), Ioup (2001), Kuhberg (1992), and Yukawa (1997). All 
of these studies reported that children who had been fluent and proficient speakers 
in an L2 became unable to communicate in the language. Studies of very young 
children aged 5 or younger who were followed systematically from the onset of at-
trition (and in all these cases the children were the author’s children) were found to 
lose all productive ability by at most 6 months (Burling, 1978; Hansen-Strain, 1990; 
Yukawa, 1997). There are other studies with children aged 8 or younger which did 
not find catastrophic loss but all of these found evidence of severe loss of produc-
tive vocabulary ability; most such studies were done with children at the upper 
threshold of the age limit and over incubation periods (times when the language 
contact was discontinued) of at most 1 year (Cohen, 1986;  Olshtain, 1986, 1989).

10.7820/vli.v06.2.Larson-Hall
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For adults and older children, however, the situation is quite different and 
many studies have found almost no attrition at all (Mehotcheva, 2010; Murtagh 
& van der Slik, 2004; Olshtain, 1986; Russell, 1999; Taura, 2008; Tomiyama, 1999; 
Weltens, Van Els, & Schils, 1989; Xu, 2010; Yoshitomi, 1999). However, most of the 
studies of adult attrition have involved incubation periods of around 1–2 years, 
with only a few going as much as 4 or 5 years, and in these cases some language con-
tact was maintained. Most of the studies which have been done with cases of longer 
incubation periods involve Mormon missionaries and are cross-sectional, assum-
ing that the former missionaries would have known certain words given the nature 
of their language immersion experience. However, Graham (2012) longitudinally 
studied N = 12 former missionaries who spent 24 months abroad after 12 years of 
incubation and reported significant losses in the number of tokens used on a narra-
tive task, but all of the participants were still able to function in their L2 Spanish.

On the contrary, for much longer incubation periods, some authors have 
documented catastrophic language attrition for adults. Ioup (2001) tested a child 
who spoke Arabic from age 0–13 but then had 45 years without any contact. Ioup 
reports that this former L2 Arabic speaker had no proficiency in the language at 
the time of testing, but did show some signs of retention as evidenced by the fact 
that he had a medium savings ratio in relearning Arabic words (meaning that he 
remembered real Arabic words better than nonsense words he was taught  during 
an experimental phase). This so-called “savings” effect, first noted by Nelson 
(1978), indicates some kind of residual knowledge of a word in spite of not being 
able to recall it productively or receptively. Hansen (1999) tested missionaries with 
incubation periods of 30 years and reports that half of the L1 English L2 Japanese 
female missionaries she tested, who had lived in Japan for 24 months, could not 
do a story-retelling task at all and could only spontaneously produce numbers and 
a few formulaic expressions, while all of the male missionaries, who had lived in 
Japan for a longer period of 3 years, were able to do so. Hansen et al. (2012) tested 
L1 English speaking former missionaries of L2 Spanish, Portuguese, German, 
Mandarin, Japanese, and Korean by phone and asked them to produce the target 
word after hearing each word spoken in English twice. Participants were tested 
over a range of incubation periods from 0 to 50 years, and results show that after 
about 10 years there is a modest amount of catastrophic loss (productive vocabu-
lary score < 25%), but only among speakers of L2 Japanese, Korean, or Mandarin.

It is, thus, clear that while age plays an outsized role in the extent of L2 lexi-
cal attrition, other factors such as the highest language proficiency attained when 
a person starts the attrition period, the length of the incubation period, and lan-
guage distance do play some role as well in explaining how quickly catastrophic 
language attrition occurs. However, I believe the same basic mechanism of loss 
underlies all L2 lexical attrition although the speed of loss seems to depend on the 
age of attrition. Whether child or adult, this hypothesis provides an explanation 
for why attrition can be discovered in some cases but not in others. Basically, I hy-
pothesize that lexical attrition sets in immediately following the loss of language 
contact and results in continuous language attrition events, but it does not become 
clearly evident until a catastrophic attrition loss occurs.

The idea of continous attrition events that may not become evident until a 
sudden collapse of a system was detailed by Meara in two papers that described a 
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thought experiment (1989) and then a computer simulation (2004) of a very simplified 
lexical system. Meara (2004) sets up a 2500-word vocabulary system where each word 
is linked with two other words. Each word has a property of being activated either 
when both words it is linked to are activated (AND words) or being activated when 
just one of the words it is linked to is activated (OR words). Randomly implementing 
the properties of each word, the system rapidly settles into a stable state where most 
words are either permanently activated (available productively) or deactivated (avail-
able only receptively), with only a small number flickering between the two states. 
Meara (2004, p. 141) states, “this is a very important property, because it suggests 
that lexical attrition is NOT a property of individual words that make up a lexicon; 
rather, it is a property of the network of relationships between the words.” In order 
to model lexical attrition in this simplified system, Meara programs words to be ran-
domly demoted from those that are activated if only one of the two links is active (OR 
words) to those that are activated only if both of the links are active (AND words).

In running this simulation multiple times, Meara obtains a set of cases of 
what could possibly occur in such a system. In most cases, the system experiences 
attrition events and though there may be some small loss of activated vocabulary, 
the system seems fairly stable until it suddenly and catastrophically collapses and 
the number of activated units drops to close to 0.

Robert Nelson (personal communication) notes, however, that Meara’s model 
is wrong; it sets up a system where every word in the network is connected to the 
same number of words, which is unrealistic given that some words, such as function 
words or determiners, will have many more connections than will content words. 
Given that a better model of a human vocabulary system is one where the number of 
connections is relatively few for most words but can be quite high for a small number 
of words (meaning the distribution of a lexical network follows Zipf’s law) more than 
50% of the connections would have to be deleted before catastrophic loss can be de-
tected. Nelson (personal communication) proposes that each word has its own mem-
ory strength that is proportional to the number of times that the word has been used.

One interesting aspect of both Meara’s and Nelson’s simulations is that even 
though the rate of attrition events (loss) is assumed to be continuous across all of 
the iterations, the loss of the system (or the word, for Nelson) happens quite quickly, 
not gradually (see Figure 1). In Meara’s system, the loss occurs at a random point, 

Figure 1. Nelson’s proposal regarding loss of individual words, depending on the number of times 
the word has been used (memory strength) (personal communication).
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sometimes after 100 and sometimes after 250 iterations. On the contrary, for Nel-
son’s idea the more times a word has been used the more time it takes to be lost. 
However, in both cases the loss is quite sudden. We may have an image in our minds 
of lexical loss as the leaking away of one word at a time, like water dripping from 
a hole in a paper cup. If these simulations can indeed model the way human loss 
works, they would indicate that a better metaphor of loss would be of a tree branch 
that has been stressed over time finally breaking off the tree. The fracture may be in-
visible or mostly so until the damage becomes so great that the result is catastrophic.

In applying the findings of the simulated vocabulary network to real-world 
attrition, Meara hypothesizes that attrition events in the model (demotion of 
AND words to OR words) are similar in real life to deactivated words that are 
available receptively but not productively (2004, p. 139). Meara hypothesizes that 
these words can be re-activated so that attrition events do not necessarily equal 
the loss of a word forever. Even though Nelson’s model is undoubtedly much more 
likely to simulate real human vocabulary networks, Meara’s ideas about activa-
tion may still hold. Meara says this simulation is modeled on a dynamic systems 
approach and has a lot in common with connectionist models. I have, therefore, 
labeled it the Dynamic Attrition Model.

Such a system, applied to real life attrition cases, would explain why studies of 
adults find that there is very little attrition over the short-term and why vocabulary 
knowledge seems stable even over decades of incubation (Bahrick, 1984a, 1984b), but 
very long-term studies such as those cited above by Hansen show evidence of cata-
strophic language loss. However, with children the situation seems to be different and 
the decay occurs on a faster scale. In order to know more about how age affects L2 
lexical attrition, we need to examine more cases of language learners who are close 
in age to the cut-off point of age 8 or 9 when their incubation period starts. Although 
the Dynamic Attrition Model theory does not actually make a difference in the kind 
of testing that we do (there is not much alternative to testing for individual vocabu-
lary words or overall speaking ability), results will be interpreted in this framework.

This study reports on the L2 lexical language attrition of three L1 English 
siblings who lived with their L1 English-speaking American parents (the D fam-
ily) for 3 years in Japan from the ages of 3;7–6;7 (Elizabeth), 5;4–8;4 (Matthew), 
and 7;7–10;7 (Holly) (all names are pseudonyms). Their family then moved to the 
United States for 1 year, then Nepal and Kenya (their father was in the foreign 
service). The children returned to Japan approximately 6 years later at ages 12;8, 
14;5, and 16;8, whereupon their residual Japanese ability was tested. Their ages at 
the start of the 6-year incubation period were, thus, below the hypothesized cut-
off point (age 6), right around the cut-off point (age 8), and right above the cut-off 
point (age 10). Besides the three siblings, one pair of additional siblings from the 
M family (L1 English, both parents American) who attended the same school and 
church and, thus, would be expected to have similar levels of input in English 
and Japanese, but who had previously never been exposed to Japanese, were also 
tested. JC was 12;7 at the time of testing and Kitty was 9;7.

A 3-hour battery of tests was administered to all participants but in this re-
port I will focus on three tests which either tested specific vocabulary words or 
showed a comprehensive speaking ability. There were two tests of comprehensive 
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speaking ability; one was a picture book narration and the other was an interview 
with a native-speaking Japanese adult. The one test of specific vocabulary words 
was a savings test, looking for residual knowledge of inaccessible words. The par-
ticipants were asked to name concrete nouns from picture cards and were tested 
until each had reached 16 real words - which they did not know. These real words 
were randomly mixed with 16 nonsense words, and all words were taught orally to 
each participant. After 20–30 minutes, the participant was tested on all the words 
and a ratio of real words remembered to nonsense words was calculated.

The results showed that for both the interview and picture book narration, the 
two younger attriters (Elizabeth and Matthew) showed catastrophic attrition loss, 
very similar to JC and Kitty who could not perform at any level beyond extremely 
simple formulaic sequences on either activity. On the contrary, Holly was able to 
understand simple questions in the interview although she had forgotten most of the 
concrete vocabulary outside of formulaic sequences. For example, she could under-
stand and answer a question about her name and age, but when asked if she liked to 
cook, she knew it was a question about whether she liked something but couldn’t un-
derstand the word for cooking, nor could she answer the question in Japanese once 
she understood the word. In the picture book narration, Holly was able to say very 
simple phrases although she often lacked specific vocabulary words she needed, or 
thought she knew the right word but actually used an incorrect word. She had cer-
tainly lost a large amount of proficiency in Japanese in her incubation period but 
did retain the ability to put together sentences with the vocabulary she remembered.

As concerns the savings test, the number of words tested until 16 unknown 
words were reached was 50 for Holly, 19 for Matthew, 22 for Elizabeth, 21 for JC, 
and 17 for Kitty. Their savings ratios (nonsense words/real words) were 1/4 for 
Holly, 1/5 for Matthew, 0/4 for Elizabeth, and 0/0 for both JC and Kitty. Accord-
ing to comparative data from Hansen, Umeda, and McKinney’s (2002) synthesis 
of savings tests, all of the D family children had strong savings strength while the 
savings strength for the M family was non-existent.

In summary, the results of the testing with the D family showed that the 
 children who had been aged 8 or younger when their 6-year incubation period began 
had experienced catastrophic loss of their Japanese language ability in that time 
 period, although savings tests indicated evidence that some memory traces of their 
ability remained. The oldest child of the D family, however, was able to retain a low 
level of functionality in using Japanese although her vocabulary had significantly 
atrophied. It thus appears that in this case, the cut-off age of 8 or 9 is an accurate 
point at which the pace of the dynamic lexical L2 attrition may change dramatically.
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Abstract
This article is a pilot study investigating auditory word priming in 40 Japa-
nese learners of English using speeded repetition tasks to measure the im-
pact of talker changes on second language (L2) word recognition. The results 
showed that by focusing more on the perceptual dimension, in single-talker 
conditions, word recognition time was statistically significantly shorter and 
a perceptual learning effect was seen. However, with talker changes, word 
recognition time significantly increased and the repetition effects were nulli-
fied. The results indicate that Japanese English as a foreign language (EFL) 
learners have high sensitivity to individual attributes of speech and seem to 
need some variations in auditory input for some period of time without any 
need for comprehension in order to form robust representations of L2 words.

1 Background
When listening to the news on TV in one’s first language (L1), one seldom ex-

periences sudden difficulty in understanding what is being said when newscasters 
change. However, many L2 learners have trouble understanding a new talker. Talker 
variability affects low-level speech-perception skills of L2 learners because the skill is 
automatized in L1 but not in L2. During language learning and acquisition, one can-
not properly comprehend what is being said if one is unable to ignore the variations in 
prosody and pronunciation between different talkers, identify and retain vocabulary 
patterns, and associate meanings with those patterns. In spoken language, listeners 
cannot separate linguistic information or content from acoustic elements (paralin-
guistic information) such as differences between talkers’ voices and emotional inflec-
tions. Therefore, exploring how such variations are processed is an important topic in 
considering the mechanisms of spoken language learning and acquisition. The cog-
nitive process of L2 speech perception is complicated and has many unknown parts 
as both the ability to recognize sounds in the target language as well as vocabulary 
knowledge are limited and differ according to learners’ proficiency levels. To under-
stand this complexity, the effects of talker variability from the view point of cognitive 
development and vocabulary learning are mentioned below.

1.1 Talker Variability and Cognitive Development
Based on perception and cognitive research on L1 speakers, it is widely 

 believed that the capacity to identify common linguistic information from 
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different talkers is present in early infancy, before infants acquire the ability to 
link words with meaning. Research on L1 speech perception development in in-
fants has shown that at two months of age, the learning of syllables does not pro-
ceed very well when infants are exposed to multiple talkers (Jusczyk, Pisoni, & 
Mullennix, 1992). According to Houston and Jusczyk (2000), common linguistic 
information can be recognized by infants at seven and a half months of age when 
talkers are of the same gender, but not when talkers are of different genders. Pro-
cessing information with no influence of talker variability becomes possible at ten 
and a half months of age. At this stage, infants begin to process linguistic infor-
mation independently of the acoustic features of individual talkers’ voices. At 12 
months of age, they are generally able to do this quite well.

At this point, an infant’s attention to information that is relatively less im-
portant to understanding spoken language, such as acoustic features in utter-
ances, is inhibited for some time. A study of native Japanese speakers showed that 
at the age of two, they have difficulty learning new words similar to words they al-
ready know but differing in pitch accentual patterns. In comparison, by age three, 
they can learn such words easily (Yamamoto & Haryu, 2016). In addition, in early 
infancy, children may be sensitive to emotional prosody in utterances. From in-
fancy to later childhood, the phenomenon of lexical bias comes into play: children 
prioritize the linguistic content of utterances over the manner of speaking to infer 
a talker’s feelings (Friend & Bryant, 2000). A talker’s way of speaking is given 
more importance as children grow older. This overlaps precisely with the period 
of development of the executive function, which is believed to control human at-
tention (Chevalier, 2015; Cowan, Morey, AuBuchon, Zwilling, & Gilchrist, 2010; 
Jerger, Martin, & Pirozzolo, 1988).

While this research field continues to be subject to many debates concerning 
L1 speech perception development, as mentioned in this overview, some important 
findings have been made. As children’s knowledge of their L1 develops, they become 
able to independently process paralinguistic information (modularity of process-
ing). Furthermore, children appear to allocate limited cognitive resources to more 
important linguistic information as they develop the ability to switch attention.

Various L1 studies on adults have demonstrated the robustness of their abil-
ity to cope with talker variability. One study has shown that even in a slightly 
noisy environment, speaker adaptation occurs after listening to only five syllables 
spoken by a single talker (Kato & Kakei, 1988). Moreover, adults’ capacity to 
cope with various environmental changes in their L1 is said to be due to perceiv-
ing speech hierarchically (top-down processing) by concentrating on not only its 
acoustic aspects, but also on a variety of information from memory, experience, 
and knowledge.

1.2 Talker Variability and Vocabulary Learning
Several types of acoustic variability were known to be effective regarding 

vocabulary learning. According to Barcroft (2015), the high variability conditions 
of phonetically relevant acoustic features were more effective for lexical develop-
ment than the low variability conditions. In his study, the effects of five differ-
ent sources of acoustic variability were summarized using the results of several 
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different studies: talker variability, speaking style variability, speaking rate vari-
ability, amplitude variability, and F0 variability. The effects of the variability were 
measured by word identification in noise for L1 studies and recall tests for L2 
studies. The results showed that the first three sources have negative effects on 
L1 word identification but positive effects on L2 vocabulary learning (and only 
talker variability has positive effects on L1 vocabulary learning). Neither ampli-
tude variability nor F0 variability (except for tone-language speakers) affect L1 
and L2 vocabulary learning. Barcroft insisted that some sources of acoustic vari-
ability “can facilitate L2 vocabulary learning by producing more robust or more 
distributed representations of the L2 words in the mind.” (Barcroft, 2015, p. 153) 
In addition, a number of studies have shown that for both adults and children, 
more robust representations can be formed by being exposed to different L2 talk-
ers during the early stages of learning (Lively, Logan, & Pisoni, 1993; Kingston, 
2003; Rost & McMurray, 2009, 2010).

Regarding the negative results of L1 word identification tasks, Sommer, 
Nygaard, and Pisoni (1994) stated that talker variability could be a factor that 
produces some cognitive load (or cost), thus hindering L1 word identification in 
noise. Similarly, talker variability is also known to be a factor that imposes cog-
nitive loads on L2 learners’ speech processing (Bradlow, Pisoni, Akahane-Yamada, & 
Tohkura, 1997; Goldinger, 1996; Trofimovich, 2005). Some L2 priming studies 
have measured word recognition speed and accuracy, and they have also shown 
similar results: the priming effects (perceptual learning effects) were greatly re-
duced if a word that the participants had processed once was repeated by a dif-
ferent voice (e.g., Trofimovich, 2005). Priming effects are “facilitative effects of an 
encounter with a stimulus on subsequent processing of the same stimulus (direct 
priming) or a related stimulus (indirect priming)” (Tulving, Schacter, & Stark, 
1982, p.336). However, talker variability seems to reduce these effects. Consid-
ering that auditory priming is said to be a mechanism that supports spoken lan-
guage learning and acquisition, it would be worthwhile to see the effects of talker 
variability on L2 vocabulary learning from the perspective of auditory priming.

Based on research on L1 speech perception development in children, it is pos-
sible that L2 speech containing paralinguistic information may be processed quite 
differently, depending on the linguistic information that the cognitive resources are 
allocated to. Cognitive resource allocation requires the development of the attention 
switching function of the executive function, which can be assumed to be adequately 
developed by adulthood. Therefore, for adults, it is highly likely that cognitive re-
source allocation in L2 processing is determined by the focus of the learner’s atten-
tion. In L1 research, there were no differences in priming effects when participants 
listening to words focused their attention on the perceptual dimension or the seman-
tic dimension. According to Tulving and Schacter (1990), the nonsemantic nature of 
priming suggests the existence of a presemantic perceptual system in human mem-
ory. In contrast, L2 studies have suggested that focusing on the semantic dimension 
results in negative priming effects, depending on the learner’s proficiency.

A priming experiment using talker variability and attention focus as inde-
pendent variables showed no effects of talker variability on priming effects in 
L1. In L2, talker variability caused negative effects and no priming effect was 
seen, regardless of whether attention was focused on the perceptual or semantic 
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dimension (Trofimovich, 2005). A similar L2 study used length of stay in the L2 
country as well as attention focus and talker variability as independent variables. 
A priming effect was seen only in the longer-stay group when attention was focused 
on the perceptual dimension (Trofimovich, 2008). These two studies used audio 
recordings of the speech of six native speakers. When the speaker was changed in 
the test phase, a voice of the other gender was used. Tasks focusing on the percep-
tual dimension asked the participants to rate the sound clarity of each word, while 
meaning-focused tasks asked them to rate the pleasantness of word meaning (i.e., 
to rate how fun the meaning of each word was). These studies showed that when 
the participants focused on the perceptual dimension (the sounds of the words), 
talker change did not affect speech processing in participants with a long expo-
sure to the L2; however, when participants focused on the semantic dimension 
(the meanings of the words), talker change greatly reduced the priming effect. We 
can predict that for Japanese EFL learners with little exposure to English speech, 
talker changes will reduce the priming effect, regardless of the attention focus. 
Furthermore, the combined effect of talker variability and focusing attention on 
meaning is likely to produce a significant decrease in the priming effect.

An auditory priming effect has previously been demonstrated in Japanese 
EFL learners (Matsuda, 2013; Sugiura & Hori, 2012). However, as far as the re-
searcher is aware, no studies taking into account talker variability and cognitive 
resource allocation (attention focus while listening to vocabulary words) have 
been conducted. The goal of this study is to examine the effect that talker vari-
ability has on L2 word recognition among Japanese EFL learners. The researcher 
posed the following research questions based on the outcomes of previous studies:

(1)  Does talker variability negatively affect L2 word recognition in Japanese 
EFL learners?

(2)  Does the combination of talker variability and cognitive resource allocation 
affect L2 word recognition in Japanese EFL learners?

The following hypotheses were formulated based on previous research:

(1) The L2 priming effect will decreases with talker variability.
(2)  If attention is focused on the semantic dimension while listening to words in 

the presence of talker variability, the L2 priming effect will decrease.

2 Method

2.1 Participants
The participants in this study were 40 Japanese learners of English (under-

graduate and graduate students) at two private universities in the Kansai region 
of Japan. There is an overlap with the participants of Matsuda (2017). The Oxford 
Quick Placement Test with a 60 point maximum (Oxford University Press, Uni-
versity of Cambridge & Association of Language Testers in Europe, 2001) and the 
Listening Test of the Oxford Placement Test with a 100 point maximum (Allan, 
2004) were used to assess their proficiency in English. Table 1 shows the partici-
pants’ background as captured by questionnaire.
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2.2 Materials
Vocabulary groups, revised from Matsuda (2012), were created based on 

controlled familiarity of spoken words (Yokokawa et al., 2009; F [7, 136] = 0.33, 
p = .94, ηp

2 = .02 [Spoken]), familiarity of written words (Yokokawa et al., 2006; 
F  [7, 136]  =  0.81, p = .58, ηp

2 = .04), frequency (British National Corpus or 
BNC; F [7, 136] = 0.67, p = .70, ηp

2 = .03), number of syllables (F [7, 136] = 0.06, 
p = .99, ηp

2 = 0.003), duration (F [7, 136] = 0.06, p = .99, ηp
2 = .003), and initial 

consonants (initial consonants of six out of 36 pairs were uncontrolled) (see 
Appendices A to D).

The recorded voices of two native English speakers were used for this study. 
The voices were monaurally digitally recorded in a sound booth at a sampling rate 
of 48 Hz and quantization at 16 bits. Praat (Boersma & Weenink, 2011) was used 
to standardize the volume and speed of speech, a major factor affecting intelligi-
bility and comprehensibility (Jones, Berry, & Stevens, 2007).

2.3 Procedure
All the participants underwent two phases of the experiment: a study phase 

and a test phase. The study phase included a rhyme judgment task to focus the 
attention of participants on the perceptual dimension of words, and a synonym 
judgment task focusing on the semantic dimension of words. Eighteen pairs of 
words were used for each task. The participants were asked to determine whether 
or not two consecutive words they heard rhymed (rhyme judgment task) and 
whether or not the two words had similar meanings (synonym judgment task). In 
the test phase, a speeded repetition task was used, where participants were asked 
to repeat the words they heard as soon as possible. New vocabulary groups were 
added (unrepeated words) to compare the reaction time (RT) of the repetition. To 
see the effects of talker variability, the voice was changed from the study to the 
test phase (Female → Male and Male → Female), as shown in Appendices C and 
D. Two evaluators, including the experimenter, analyzed the RT data for errors 

Table 1. Participants’ Background Revised from Matsuda (2017)

M SD

The Oxford Quick Placement Test 30.95 7.14
The Oxford Placement Test (Listening Test) 74.67 8.35
Age starting English study 11.41 1.72
Years of formal English education 11.92 1.33
Years of residence in English-speaking countries 0.20 0.96
Age 20.90 2.67

Self-ratingsa 4.51 1.22

Listening 4.56 1.69
Speaking 3.92 1.38
Reading 4.97 1.39
Writing 4.56 1.48

Note. SD = standard deviation. aRatings scored on a 10-point scale with 1 = minimum proficiency and 
10 = near-native proficiency. N = 40.
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(the concordance rate in error evaluations was 94.66%). Incorrect data, which ac-
counted for 5.10% of the results, were excluded from the analyses.

2.4 Data Analyses
RT was used as the dependent variable in the current experiment as in Mat-

suda (2017), and an analysis of variance (ANOVA) was conducted to investigate 
the priming effects.

3 Results and Discussion
Table 2 and Figure 1 show the RT data and the priming effects. The RT data 

of the repetition task were submitted to 2 (Task) × 3 (Voice Variability) repeated 
measures ANOVA, with Task (rhyme judgment task or synonym judgment task 
in the study phase) and Voice Variability (repeated words in the same voice or 
different voice in the test phase, or unrepeated words) as within-subjects factors. 
Post-hoc comparisons were conducted using the procedure from Benjamini and 
Hochberg (1995). This analysis revealed a significant interaction between Task 
and Voice Variability, F (2, 78) = 30.42, p < .001, ηp

2 = 0.44, power = 1.00.

The simple main effect of Task was significant for the same voice, F (1, 39) 
= 8.16, adjusted p = 0.02, ηp

2 = 0.17, but not for different voices, F (1, 39) = 1.34, 
adjusted p = 0.32, ηp

2 = 0.03, nor for unrepeated words, F (1, 39) = 0.19, adjusted p = 
0.66, ηp

2 = 0.005. The participants could repeat the words significantly faster when 
rhyme judgment was conducted in the study phase and the words were presented 
in the same voice.

The simple main effect of Voice Variability was significant for both the 
rhyme judgment task, F (2, 78) = 50.83, adjusted p < 0.001, ηp

2 = 0.57, and the syn-
onym judgment task, F (2, 78) = 4.87, adjusted p = 0.02, ηp

2 = 0.11.

Under the rhyme judgment task conditions, the post-hoc test of Voice Vari-
ability showed that the RT data of the same voice and a different voice, as well as 
the same voice and unrepeated words, were statistically significantly different (ad-
justed ps < 0.001, < 0.001, respectively). However, a different voice and unrepeated 
words did not show statistically significant differences (adjusted p = 0.58). Under 
the synonym judgment task conditions, the post-hoc test of Voice Variability re-
vealed that the RT data of a different voice and unrepeated words were significantly 
different (adjusted p = 0.02), while the same voice and a different voice, as well as the 
same voice and unrepeated words, did not show statistically significant differences 

Table 2. Mean Reaction Times (ms)

Rhyme Synonym
M SD M SD

Unrepeated 836.44 106.70 840.26 104.50
Repeated
Same voice 806.70 112.70 832.53 109.53
Different voice 838.29 105.93 828.07 107.60
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(adjusted ps = 0.28, = 0.06, respectively). The rhyme judgment task in the study 
phase revealed a priming effect only for words repeated in the same voice. However, 
the synonym judgment task conducted in the study phase indicated a priming effect 
only for words repeated in a different voice. Importantly, there were no statistically 
significant differences between the RT data for the same and different voices.

4 Discussion
The results of this experiment only partially supported Hypothesis 1 (The 

L2 priming effect will decrease with talker variability). When participants listened 
to words focusing on the perceptual dimension, there was a statistically significant 
effect of talker variability and a negative priming effect was seen. This appears to 
be a reasonable result considering the fact that most learners of English in Japan 
learn in environments with little exposure to spoken English and that previous 
studies have had similar results. However, when participants focused on the se-
mantic dimension, there were no statistically significant differences in RTs, with 
or without talker variability. Furthermore, contrary to Hypothesis 2 (If attention 
is focused on the semantic dimension while listening to words in the presence of 
talker variability, L2 priming effect will decrease), when participants focused on 
the semantic dimension of words with talker variability, a statistically significant 
priming effect was seen; whereas, with no talker variability, there was only a trend 
toward statistical significance (adjusted p = .06).

Figure 1. Mean priming effects (ms).
Note: Vertical lines indicate standard error.
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One might conclude that the reason for these results is that this experiment 
had less variation in speech than previous studies (six speakers in the previous 
studies compared with two in the present study). The participants may have grown 
accustomed to the talkers’ voices, resulting in a priming effect. However, if this 
were the case, the same results would have occurred when the participants focused 
on the perceptual dimension. Furthermore, a close examination of the mean RTs 
for each item showed that there was no particular item to which the participants 
responded with notable speed. Considering the fact that no statistically signifi-
cant differences in RTs were seen when the focus was on the semantic dimension, 
regardless of whether or not the talker remained the same, the likelihood is high 
that the reason must lie in the contents of the tasks.

In the previous studies, a meaning-focused task asked participants to rate how 
fun the words were. However, this study used a synonym judgment task. One can imag-
ine that there may have been some L1 interference. While there is also a high likelihood 
that L1 translation was involved in order to rate the pleasantness of a word, comparing 
two words requires greater cognitive effort, which may have strengthened the related 
memory traces. However, this alone does not explain why a priming effect was seen, 
regardless of talker variability. The experimenter would like to propose the possibility 
that attention to paralinguistic information (i.e., the emotions, age, gender, and dialect 
of the talker) may have been inhibited, as it was not essential to processing the lan-
guage. This is similar to what is seen in L1 speech perception development, as shown 
in previous research. Since the cognitive load related to the meaning-focused task in 
this study was greater than that in the previous studies, it likely required the allocation 
of more cognitive resources to process semantic information. This in turn may have 
reduced attention to paralinguistic information. As a result, participants may have 
been less susceptible to any effects from variations in paralinguistic information. Fur-
thermore, if participants were less susceptible to the acoustic aspects of speech, there is 
a possibility that top-down speech perception occurred during the test period.

5 Conclusion
The limitations of this study must be noted. This study used a limited range of 

voices and does not contain information on the longitudinal effects of paralinguistic 
information. This is something that the researcher hopes to address through future 
research.

Looking strictly at the priming effect when participants focused on the per-
ceptual dimension of words in the presence of talker variability, one could suggest 
that Japanese EFL learners were unable to process paralinguistic information 
independently of linguistic information. However, the perceptual learning effect 
was quite high when talkers were the same, suggesting the potential presence of 
a talker adaptation mechanism. The results of this experiment indicate the pos-
sibility that attention to L2 paralinguistic information is inhibited in situations 
where it is necessary to allocate large amounts of cognitive resources to semantic 
information. This is a phenomenon seen during the development of L1 speech per-
ception in children. This implies the existence of a common system across L1 and 
L2 for the allocation of the majority of cognitive resources to the essential part of 
spoken language: meaning. Sufficient exposure to a variety of voices (exemplars) 
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could lighten the cognitive load of L2 learners, allowing for the possibility that 
L2 speech perception can be changed. In this study, we could see the perceptual 
learning effect when L2 learners focused on the perceptual dimension.

This suggests that it is essential to allow L2 learners some time to listen with-
out comprehending to become accustomed to the perceptual dimension and that 
some variations in auditory input should also be provided.

The pedagogical implications are that, simply put, in order to retain vocabu-
lary information that can be processed quickly without being affected by various 
perceptual factors, the number of exemplars should be increased. Moreover, the 
kinds of exemplars and their presentation in the classroom should be carefully 
chosen because the vocabulary knowledge of L2 learners is dependent on the 
quality of these exemplars.

References
Allan, D. (2004). Oxford placement test 2. Oxford, England: Oxford University 

Press.

Barcroft, J. (2015). Effects of acoustically varied input. In J. Barcroft (Ed.),  Lexical input 
processing and vocabulary learning (pp. 149–162). Amsterdam: John Benjamins.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: A prac-
tical and powerful approach to multiple testing. Journal of the Royal Statis-
tical Society B, 57, 289–300.

Boersma P., & Weenink D. J. M. (2011). Praat: doing phonetics by computer(Ver-
sion 5.2.13) [Computer program]. Retrieved from http://www.praat.org/

Bradlow, A. R., Pisoni, D. B., Akahane-Yamada, R., & Tohkura, Y. (1997). Train-
ing Japanese listeners to identify English /r/ and /l/: IV. Some effects of per-
ceptual learning on speech production. Journal of the Acoustical Society of 
America, 101, 2299–2310. doi:10.1121/1.418276

Chevalier, N. (2015). The development of executive function: Toward more op-
timal coordination of control with age. Child Development Perspectives, 9, 
239–244. doi:10.1111/cdep.12138

Cowan, N., Morey, C. C., AuBuchon, A. M., Zwilling, C. E., & Gilchrist, A. L. (2010). 
Seven-year-olds allocate attention like adults unless working memory is over-
loaded. Developmental Science, 13(1), 120–133. doi:10.1111/j.1467-7687.2009.00864.x

Friend, M., & Bryant, J. B. (2000). A developmental lexical bias in the interpreta-
tion of discrepant messages. Merrill-Palmer Quarterly, 46(2), 342–369.

Goldinger, S.D. (1996). Words and voices: Episodic traces in spoken word identifi-
cation and recognition memory. Journal of Experimental Psychology: Learn-
ing, Memory, and Cognition, 22, 1166–1183. doi:10.1037/0278-7393.22.5.1166

Houston, D. M., & Jusczyk, P. W. (2000). The role of talker-specific information in 
word segmentation by infants. Journal of Experimental Psychology: Human 
Perception and Performance, 26, 1570–1582. doi:10.1037/0096-1523.26.5.1570

Jerger, S., Martin, R. C., & Pirozzolo, F. J. (1988). A developmental study of the auditory 
Stroop effect. Brain and Language, 35(1), 86–104. doi:10.1016/0093-934X(88)90102-2

http://www.praat.org/


Vocabulary Learning and Instruction, 6 (2), 8–22.

17Matsuda: Impact of Talker Variability on L2 Word Recognition

Jones, C., Berry, L., & Stevens, C. (2007). Synthesized speech intelligibility and 
persuasion: Speech rate and non-native listeners. Computer Speech and Lan-
guage, 21, 641–651. doi:10.1016/j.csl.2007.03.001

Jusczyk, P. W., Pisoni, D. B., & Mullennix, J. (1992). Some consequences of stim-
ulus variability on speech processing by 2-month-old infants. Cognition, 43, 
253–291. doi:10.1016/0010-0277(92)90014-9

Kato, K., & Kakei, K (1988). Onseichikaku ni okeru washa eno tekiousei no ken-
tou [Listener adaptability to individual speaker differences in monosyllabic 
speech perception]. Nihon Onkyougaku Kaishi [Acoustical Science and Tech-
nology], 44, 180–186.

Kingston, J. (2003). Learning foreign vowels. Language and Speech, 46(2–3), 
295–348. doi:10.1177/00238309030460020201

Lively, S. E., Logan, J. S., & Pisoni, D. B. (1993). Training Japanese listeners to 
identify English /r/ and /l/. II: The role of phonetic environment and talker 
variability in learning new perceptual categories. The Journal of the Acousti-
cal Society of America, 94, 1242–1255. doi:10.1121/1.408177

Matsuda, N. (2012). Effects of auditory word repetition on speech processing  
of Japanese EFL learners, Language Education & Technology, 49,  
143–172.

Matsuda, N. (2013). Second-language speech processing: Auditory word priming 
in Japanese EFL learners and native English speakers, Journal of the Japan 
Society for Speech Sciences, 14, 43–62.

Matsuda, N. (2017). Evidence of the effects of text-to-speech synthetic speech to 
improve second language learning, JACET Journal, 61, 149–164.

Oxford University Press., University of Cambridge., & Association of Language 
Testers in Europe. (2001). Quick placement test. Oxford, England: Oxford 
University Press.

Rost, G. C., & McMurray, B. (2009). Speaker variability augments phonologi-
cal processing in early word learning. Developmental Science, 12, 339–349. 
doi:10.1111/j.1467-7687.2008.00786.x

Rost, G. C., & McMurray, B. (2010). Finding the signal by adding noise: The role 
of noncontrastive phonetic variability in early word learning. Infancy, 15, 
608–635. doi:10.1111/j.1532-7078.2010.00033.x

Sommers, M. S., Nygaard, L. C., & Pisoni, D. B. (1994). Stimulus variability 
and spoken word recognition. I. Effects of variability in speaking rate and 
overall amplitude. The Journal of the Acoustical Society of America, 96(3), 
1314–1324. doi:10.1121/1.411453

Sugiura, K., & Hori, T. (2012). Auditory priming effect in Japanese learners of 
English: An investigation using a repetition task of spoken words. KATE 
Journal, 26, 39–51.

Trofimovich, P. (2005). Spoken-word processing in native and second languages: 
An investigation of auditory word priming. Applied Psycholinguistics, 26, 
479–504. doi: 10.1017.S0142716405050265



18 Matsuda: Impact of Talker Variability on L2 Word Recognition

Vocabulary Learning and Instruction, 6 (2), 8–22.

Trofimovich, P. (2008). What do second language listeners know about spoken 
words? Effects of experience and attention in spoken word processing. Jour-
nal of Psycholinguistic Research, 37, 309–329. doi: 10.1007/s10936-008-9069-z

Tulving, E., & Schacter, D. L. (1990). Priming and human memory systems. Sci-
ence, 19, 301–306. doi:10.1126/science.2296719

Tulving, E., Schacter, D. L., & Stark, H. A. (1982). Priming effects in word-
fragment completion are independent of recognition memory. Journal of 
Experimental Psychology: Learning, Memory, and Cognition, 8, 336–342. 
doi:10.1037/0278-7393.8.4.336

Yamamoto, H. & Haryu, E. (2016). Youji no tangogakushu ni okeru akusento patan 
riyou no hattatsu katei [Japanese children’s learning of homophones with dif-
ferent accentual patterns]. Ninchi Kagaku [Cognitive Studies], 23(1), 22–36.

Yokokawa, H., Ikemura, D., Kadota, S., Satoi, H., Shimamoto, T., Sugiura, K., 
Tanimura, M., …Yoshimura, M. (2009). Kyouikukenkyu no tameno dainigengo 
detabesu: Nihonjin eigogakushusha no eitangoshinmitsudo onseihen [The data 
base of a second language for teaching and research: Spoken English word 
familiarity of Japanese EFL learners]. Tokyo, Japan: Kuroshioshuppan.

Yokokawa, H., Ikemura, D., Kadota, S., Sakai, M., Shimamoto, T., Tanimura, 
M., Nakanishi, Y., …Yoshimura, M. (2006). Kyouikukenkyu no tameno 
dainigengo detabesu: Nihonjin eigogakushusha no eitangoshinmitsudo moji-
hen [The data base of a second language for teaching and research: Writ-
ten English word familiarity of Japanese EFL learners]. Tokyo, Japan: 
Kuroshioshuppan.



Vocabulary Learning and Instruction, 6 (2), 8–22.

19Matsuda: Impact of Talker Variability on L2 Word Recognition

Appendix A
Words for Repetition Task after Rhyme Judgment Task (Same Voice)

Word Voice
(Study)

Voice
(Test)

Familiarity
(Spoken)

Familiarity
(Written)

Frequency
(BNC)

Syllable
Number

Duration

Repeated Word
contrast Female Female 5.49 5.11 8172 2 857.78
energy Female Female 5.94 5.42 13083 3 671.31
husband Female Female 5.60 5.08 12263 2 634.01
influence Female Female 5.21 5.23 15130 3 790.65
myself Female Female 6.08 5.91 12444 2 611.64
open Female Female 6.13 6.77 46095 2 566.88
remember Female Female 6.79 6.07 26748 3 663.85
sentence Female Female 5.54 5.89 10127 2 880.16
water Female Female 6.70 6.77 35767 2 604.18
addition Male Male 5.97 4.70 10664 3 693.69
character Male Male 5.34 6.21 12511 3 677.27
design Male Male 5.27 5.75 26375 2 708.60
feature Male Male 6.37 5.28 17219 2 559.42
however Male Male 6.25 5.73 60498 3 589.26
listen Male Male 6.34 6.17 12080 2 618.66
present Male Male 6.40 5.85 36806 2 686.23
probably Male Male 6.05 5.63 27303 3 716.06
recent Male Male 5.79 5.25 15812 2 648.93
Average 5.96 5.71 22172.06 2.39 676.59

Unrepeated Word
address Female Female 5.09 6.41 11984 2 745.90
basic Female Female 6.04 6.05 10860 2 604.18
career Female Female 5.36 5.00 9441 2 723.50
difference Female Female 5.15 6.48 19138 3 790.65
island Female Female 6.45 5.85 7649 2 604.18
movement Female Female 5.94 5.05 17880 2 708.60
October Female Female 5.61 5.88 10600 3 775.73
party Female Female 6.51 6.48 52979 2 566.88
welcome Female Female 6.67 6.30 9570 2 675.59
anyone Male Male 6.30 5.68 14956 3 555.22
area Male Male 6.17 6.00 58449 3 589.26
couple Male Male 5.64 5.54 15330 2 522.13
easy Male Male 6.57 6.80 21480 2 512.68
expression Male Male 5.18 4.80 8756 3 835.41
money Male Male 6.72 6.61 37892 2 560.05
restaurant Male Male 6.82 5.90 5100 3 709.83
Sunday Male Male 6.51 6.53 10100 2 753.36
suppose Male Male 5.63 5.25 14482 2 835.41
Average 6.02 5.92 18702.56 2.33 670.47
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Appendix B
Words for Repetition Task after Synonym Judgment Task (Same Voice)

Word Voice
(Study)

Voice
(Test)

Familiarity
(Spoken)

Familiarity
(Written)

Frequency
(BNC)

Syllable
Number

Duration

Repeated Word
control Female Female 6.13 6.49 38281 2 673.37
decide Female Female 5.10 5.31 24380 2 694.41
father Female Female 6.33 6.29 23216 2 652.33
history Female Female 6.11 6.13 20064 3 596.21
measure Female Female 6.07 4.48 17443 2 645.31
official Female Female 5.49 6.22 15931 3 638.30
paper Female Female 6.71 6.50 23694 2 575.17
response Female Female 5.20 5.08 14627 2 848.73
window Female Female 6.78 6.18 19340 2 631.29
computer Male Male 6.40 6.80 16976 3 687.40
concept Male Male 5.93 5.18 9093 2 743.51
ever Male Male 6.55 6.16 27195 2 512.04
exercise Male Male 6.52 5.78 12721 3 960.96
image Male Male 6.53 6.54 11024 2 603.23
over Male Male 5.73 6.55 135170 2 568.16
police Male Male 5.97 6.27 27508 2 708.44
possible Male Male 5.59 6.27 34178 3 687.40
realize Male Male 6.05 5.50 15575 3 813.66
Average 6.07 5.99 27023.11 2.33 680.00

Unrepeated Word
accident Female Female 6.36 6.02 8374 3 736.50
brother Female Female 5.87 6.15 11757 2 540.10
council Female Female 5.78 3.07 34496 2 715.46
doctor Female Female 5.62 6.38 13684 2 610.24
even Female Female 5.61 6.14 90473 2 568.16
happen Female Female 6.08 6.02 32075 2 610.24
relation Female Female 5.82 5.17 19628 3 764.56
sample Female Female 5.16 5.92 8182 2 715.46
worry Female Female 6.19 6.16 9006 2 589.20
already Male Male 6.24 5.73 34292 3 785.60
anything Male Male 6.62 6.31 28321 3 701.43
example Male Male 6.87 6.11 43402 3 694.41
important Male Male 5.56 6.67 39265 3 708.44
little Male Male 5.70 6.47 63383 2 512.04
machine Male Male 6.09 6.37 13518 2 715.46
real Male Male 5.27 6.15 22982 2 596.21
suggest Male Male 5.71 5.30 28665 2 932.90
summer Male Male 6.71 6.73 11563 2 603.23
Average 5.96 5.94 28503.67 2.33 672.20
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Appendix C
Words for Repetition Task after Rhyme Judgment Task (Different Voice)

Word Voice
(Study)

Voice
(Test)

Familiarity
(Spoken)

Familiarity
(Written)

Frequency
(BNC)

Syllable
Number

Duration

Repeated Word
copy Female Male 6.59 5.79 10562 2 589.94
difficult Female Male 6.21 6.63 22033 3 714.87
either Female Male 5.16 5.39 27766 2 548.30
into Female Male 5.45 5.82 163469 2 610.76
mother Female Male 6.60 6.60 27784 2 610.76
opinion Female Male 5.21 5.58 9213 3 694.05
reduce Female Male 5.32 4.61 17226 2 687.11
science Female Male 5.93 5.74 12644 2 812.03
wonder Female Male 6.17 5.87 14375 2 596.88
collection Male Female 6.67 5.91 9639 3 749.57
cover Male Female 6.11 5.75 24698 2 513.59
depend Male Female 5.65 5.34 10125 2 652.40
exactly Male Female 6.46 5.43 10729 3 791.21
heavy Male Female 5.11 5.92 10439 2 471.95
language Male Female 6.29 6.35 22117 2 909.20
okay Male Female 6.40 4.98 12190 2 569.12
position Male Female 5.48 6.27 28071 3 659.34
arrangement Male Female 5.25 4.24 9054 3 867.56
Average 5.89 5.68 24563.00 2.33 669.37

Unrepeated Word
animal Female Male 6.16 6.25 15250 3 617.70
attention Female Male 6.34 5.57 13968 3 784.27
body Female Male 5.00 6.35 32231 2 645.46
finish Female Male 6.77 6.53 13902 2 596.88
hospital Female Male 5.91 6.15 16898 3 728.75
market Female Male 5.45 6.11 36905 2 596.88
practice Female Male 6.25 5.92 24019 2 784.27
reaction Female Male 5.73 5.76 7565 3 839.80
support Female Male 5.87 6.13 40248 2 714.87
culture Male Female 6.07 6.55 10196 2 666.29
everything Male Female 6.27 6.44 18675 3 742.63
imagine Male Female 6.64 5.65 8300 3 687.11
morning Male Female 6.68 6.55 21845 2 645.46
prevent Male Female 5.64 4.66 10286 2 638.52
radio Male Female 6.50 6.38 9066 3 756.51
ready Male Female 6.31 5.89 10110 2 569.12
surface Male Female 5.11 4.79 10361 2 749.57
worker Male Female 5.23 5.89 18247 2 596.88
Average 6.00 5.98 17670.67 2.39 686.72
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Appendix D
Words for Repetition Task after Synonym Judgment Task (Different Voice)

Word Voice
(Study)

Voice
(Test)

Familiarity
(Spoken)

Familiarity
(Written)

Frequency
(BNC)

Syllable
Number

Duration

Repeated Word
advantage Female Male 5.76 5.40 10285 3 877.13
degree Female Male 5.22 4.43 12996 2 604.25
happy Female Male 6.42 6.75 12854 2 545.77
holiday Female Male 6.30 6.50 9731 3 656.23
interview Female Male 5.38 6.30 9008 3 708.20
major Female Male 6.04 6.23 23629 2 643.23
message Female Male 6.47 6.58 8938 2 773.18
subject Female Male 5.03 6.25 32392 2 708.20
woman Female Male 5.05 6.45 63087 2 578.26
another Male Female 5.38 6.40 60182 3 643.23
argument Male Female 5.35 3.98 12125 3 688.71
better Male Female 6.27 6.47 15626 2 558.77
country Male Female 6.37 6.35 48177 2 649.73
document Male Female 6.54 5.29 10498 3 773.18
include Male Female 5.50 5.37 34753 2 727.70
occasion Male Female 5.75 4.22 9152 3 734.19
only Male Female 6.10 6.62 152903 2 558.77
supply Male Female 6.20 5.50 16892 2 695.21
Average 5.84 5.84 30179.33 2.39 673.55

Unrepeated Word
company Female Male 5.20 6.30 57754 3 597.75
contact Female Male 5.46 5.84 13867 2 753.68
county Female Male 5.36 4.52 9745 2 565.26
encourage Female Male 5.63 4.98 10664 3 930.45
leader Female Male 6.30 5.63 15903 2 623.74
maybe Female Male 5.70 5.67 10472 2 636.73
production Female Male 6.00 5.87 15837 3 701.71
receive Female Male 5.86 4.96 24111 2 688.71
research Female Male 6.30 5.72 27663 2 714.70
everyone Male Female 6.71 6.15 13337 3 695.21
follow Male Female 5.60 5.46 46145 2 558.77
music Male Female 6.98 6.88 15024 2 552.27
prepare Male Female 5.20 4.86 14961 2 636.73
program Male Female 6.48 6.14 32068 2 753.68
recognize Male Female 5.57 4.35 15203 3 892.21
recover Male Female 5.99 5.10 4932 3 662.72
station Male Female 6.31 6.75 12328 2 721.20
weather Male Female 6.54 5.92 42042 2 493.79
Average 5.96 5.62 21225.33 2.33 676.63



Please cite this article as: Kanazawa, Y. (2017). Emotion-Involved Semantic Processing and L2 
Vocabulary Memory: A Micro-Level Emotion Manifesto. Vocabulary Learning and Instruction, 6 (2), 
23–30. doi: 10.7820/vli.v06.2.Kanazawa

Vocabulary Learning and Instruction 
Volume 6, Issue 2, December 2017 

http://vli-journal.org

Emotion-Involved Semantic Processing  
and L2 Vocabulary Memory: A Micro-Level 

Emotion Manifesto
Yu Kanazawaa,b

aOtemon Gakuin University; bKwansei Gakuin University
doi: http://dx.doi.org/10.7820/vli.v06.2.Kanazawa

1. Introduction: Affective Turn in SLA
Emotion is a pervasive phenomenon whose pivotal impacts on cognition 

have been proposed and increasingly acknowledged (e.g., operator effect and 
“(de-)energizing”  effect; cf. Ciompi & Panksepp, 2005; Damasio, 2003; LeDoux, 
2012). In accordance with this, second language acquisition (SLA) studies have 
recently seen an “affective turn” (Pavlenko, 2013) and several theories have been 
proposed and studies conducted concerning the effect of affect in SLA from such 
perspectives as motivation (Dörnyei & Ushioda, 2011), foreign language anxiety/
enjoyment (Dewaele & MacIntyre, 2016), Directed Motivational Currents (Dörn-
yei, Henry, & Muir, 2016), and emotional intelligence (Gregersen & MacIntyre, 
2017;  Kanazawa, 2016b).

2. From Macro-Level Emotion to Micro-Level Emotion
Many of the previous studies on emotion and SLA, however, can be re-

garded as having a common tendency. As is seen in Garrison, Anderson, and 
Archer’s (1999) brilliant attempt to code community of inquiry, emotional aspects 
have been regarded as subjective and social elements, which are independent from 
objective and cognitive elements. This separation has also been the dominant case 
in research methodology. As King and Mackey (2016) expound, the traditional 
view of the qualitative scientific method is “the idea that researchers strive to the 
extent possible to eliminate personal biases, a priori commitments, and emo-
tional involvement” (p. 218) while emotional and contextual constraints on lan-
guage learning have exclusively been investigated by “anthropologically oriented 
researchers” (p. 222). Correspondingly, emotion research in SLA tends to avoid 
cognitive psychological experimental studies in favor of qualitative studies such as 
narrative analysis and discursive approaches, which have their own self-reportable 
phenomenological benefits (cf. Miyahara, 2015; Prior & Kasper, 2016). Although 
the distinction between subjective self-conscious emotion as an intervening social 
factor and cognition as the objective intellectual outcome is operationally effec-
tive and understandable, it is important to remember that in a microscopic view, 
emotion is not only related to cognition but also actively and organically “ener-
gizing” cognition, moment by moment, and vice versa (Bergson, 1896/1911; Peirce, 
1894/1931; Whitehead, 1929/1978). The author would like to propose that the effect 

10.7820/vli.v06.2.Kanazawa
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of emotion on L2 learning should be considered not only from those macro-level 
self-conscious socio-psychological aspects but also in terms of the micro-level 
emotion involvement of each here-and-now subtle subconscious cognitive process. 
Correspondingly, there should be a larger number of serious quantitative studies 
of micro emotion in SLA utilizing cognitive psychological methodology.

3. Micro-Level Emotion
Kanazawa (2016a) investigated whether the emotional attributes of words 

(i.e., lexical emotional valence) had any impact on L2 memory in an empirical 
study. It was discovered that micro-level positive valence–facilitated L2 lexical 
memory without deliberate efforts being made to remember target words. Lexical 
valence per se, however, is a passive static lexical attribute, whereas what is needed 
for a better theoretical contribution to SLA is an understanding of how such a 
micro-level emotion can contribute to the acquisition of new language in an active 
dynamic manner. The empirical studies reviewed in the present paper concern the 
effect of micro-level emotion on the active dynamic side of lexical memory forma-
tion (i.e., input processing), aiming at extending the scope of micro-level emotion 
perspectives.

4. Emotion-Involved Processing
It has been proposed that not only quantity but also quality of input process-

ing matters in memory formation. According to the influential Levels-of-Process-
ing framework (LOP; Craik & Lockhart, 1972), deep/semantic processing yields 
stronger memory traces than shallow/perceptual processing. Although LOP pro-
vides a valuable perspective, it is also a model that has been much criticized and 
disputed (e.g., Barcroft, 2015 [for L2]; Morris, Bransford, & Franks, 1977 [for L1]). 
One of the problems of the original LOP is that the variety in the same level of 
processing is not theorized. It has been empirically shown that different modes 
of shallow/perceptual processing result in different levels of lexical retention even 
with the same processing depth (Kanazawa, 2015). It is likewise probable that 
different modes of deep/semantic processing result in different levels of lexical 
retention. According to Nation (2015), the quality of processing for successful vo-
cabulary acquisition is determined most crucially by how elaborate the process-
ing is. Judging from previous findings and models in L2 processing (e.g., Schütze, 
2017; Sharwood Smith & Truscott, 2014), it is expected that semantic processing 
will become more mnemonically effective when micro-level emotion is involved 
(i.e., emotional elaboration; emotion-involved processing).

5. Purpose
The purpose of the experiments was to examine whether emotion-involved 

semantic processing (EmInvSemProc) results in better incidental L2 memory 
 performance compared to other types of semantic processing (viz., a lexical de-
cision task [LDT] for Experiment A and an imageability judgment task [IJT] for 
 Experiment B).
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6. Experiment A
Experiment A was conducted in a laboratory setting. Thirty-six Japanese L2 

users of English participated in the experiment. The target stimuli were selected from 
the proto-ANEW-JLE wordlist, in which words with high BNC frequency and high 
familiarity scores were selected and the valence scores for each item were rated by 
Japanese learners of English (Kanazawa, 2016a). The study session was followed by a 
test session. The study session consisted of two tasks: a valence judgment task (VJT) 
and an LDT. The VJT was a task in which participants were instructed to “feel” the 
meaning of each presented word and judge whether it had a positive or negative mean-
ing. The LDT was a task in which participants were instructed to “think about” the 
meaning of each presented word and judge whether it was a word or a nonword. The 
VJT employs EmInvSemProc whereas the LDT involved non-emotional semantic 
processing. The trials were randomized each time the program was run. The order of 
the two tasks, the couplings of target words (48 positive words and 48 negative words) 
and task types were counterbalanced between participants.

The test session consisted of two tasks: a free recall memory test and a rec-
ognition memory test, both of which were conducted under the incidental learn-
ing paradigm. Participants were instructed to recall as many words or recognize 
words as accurately as possible during the tests. The numbers of correct responses 
for both memory tests and correct response reaction times (RTs) for the recogni-
tion test (dependent variables) were calculated according to (1) processing mode 
and (2) valence (independent variables).1 The experimental procedure abides by 
the APA Ethics Code (Article 8.02; informed consent to research; American Psy-
chological Association, 2010).

It was revealed that words which were encoded under EmInvSemProc had 
significant facilitatory benefits for recall memory (F [1, 24] = 36.01, p = 0.00, par-
tial η2 = 0.60), recognition memory (F [1, 35] = 15.16, p = 0.00, partial η2 = 0.30), 
and recognition speed (F [1, 35] = 5.41, p = 0.03, partial η2 = 0.13). The findings sup-
ported the hypothesis that emotion involvement in semantic processing is more 
effective in making strong memory traces than non-EmInvSemProc.

7. Experiment B
Experiment B was conducted in a university classroom setting in order to 

ensure higher ecological validity (cf. van Lier, 2004). Thirty Japanese L2 users 
of English were the target of the study. There were 8 words per unit in 4 units of 
a textbook, for a total of 32 new words, all of which were unknown to the stu-
dents. They were subdivided into two groups of 16 words. No statistically signifi-
cant difference was found for the following lexical attributes between the groups: 
mean letter length, mean syllable length, mean valence score, and mean BNC fre-
quency. Study tasks were conducted on a university e-learning platform, acces-
sible either on a computer or on a smartphone, as pre-class preparation. There 
were two study tasks: a VJT and an IJT. The VJT was a task in which participants 
were instructed to “feel” the meaning of each word and judge its valence on a 
4-point Likert Scale. The IJT was a task in which participants were instructed 
to “imagine” the meaning of each word and judge its imageability on a 4-point 
Likert Scale. The VJT again employed EmInvSemProc, whereas the IJT required 
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non-emotional semantic processing. The IJT was selected as the non-emotional 
semantic processing tool for the following reasons: (1) it is procedurally similar to 
the VJT, (2) it shares the same Involvement Load Index (Laufer & Hulstijn, 2001) 
as the VJT (Table 1), (3) “Imaging”-involvement is known to play a facilitatory 
role in L2 lexical acquisition (Nation & Webb, 2011, p. 10), and (4) imageability 
is one of the influential factors in vocabulary learning (Schmitt, 2010, p. 53). In 
terms of Technique Feature Analysis (TFA) criteria (Nation & Webb, 2011), it was 
expected that the VJT, whose TFA score was six, would be less effective than the 
IJT, whose score was seven (Table 2).2

Table 1. Two Tasks and Their Involvement Load Indices (Laufer & Hulstijn, 2001)

VJT IJT

Need 1 (+) 1 (+)
Search 0 (-) 0 (-)
Evaluation 1 (+) 1 (+)
Total score (Involvement Load Index) 2 2

Note. VJT, valence judgment task; IJT, imageability judgment task.

Table 2. Two Tasks and Their Technique Feature Scores (Nation & Webb, 2011)

VJT IJT

Motivation
 [No. 1] Is there a clear vocabulary learning goal? 1 1
 [No. 2] Does the activity motivate learning? 1 1
 [No. 3] Do the learners select the words? 0 0
Noticing
 [No. 4] Does the activity focus attention on the target words? 1 1
 [No. 5] Does the activity raise awareness of new vocabulary learning? 1 1
 [No. 6] Does the activity involve negotiation? 0 0
Retrieval
 [No. 7] Does the activity involve retrieval of the word? 0 0
 [No. 8] Is it productive retrieval? 0 0
 [No. 9] Is it recall? 0 0
 [No. 10] Are there multiple retrievals of each word? 0 0
 [No. 11] Is there spacing between retrievals? 0 0
Generation
 [No. 12] Does the activity involve generative use? 0 0
 [No. 13] Is it productive? 0 0
 [No. 14] Is there a marked change that involves the use of other words? 0 0
Retention
 [No. 15] Does the activity ensure successful linking of form and meaning? 1 1
 [No. 16] Does the activity involve instantiation? 0 0
 [No. 17] Does the activity involve imaging? 0 1
 [No. 18] Does the activity avoid interference? 1 1
Total score (Technique Feature Analysis) 6 7

Note. VJT, valence judgment task; IJT, imageability judgment task.
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The tests consisted of two tasks: a free recall memory test and an L2-L1 
matching test, which were conducted under the semi-incidental and intentional 
learning paradigms, respectively. Participants were instructed to recall and write 
the correct spelling of the new words (a voluntary test) or to match the English 
words with the correct translational equivalences (a compulsory test). The ex-
perimental procedure abides by the APA Ethics Code (Article 8.05; the study of 
normal educational practices, curricula, or classroom management methods con-
ducted in educational settings; American Psychological Association, 2010).

Due to the high rates of incorrect or irrelevant answers in the voluntary 
recall test, only data whose recall accuracy were at least 90% were targeted for 
analysis. The Wilcoxon signed-ranks test indicated that items which were encoded 
under EmInvSemProc had significant facilitatory benefits over non-emotional 
semantic processing for recall memory (Z = −2.06, p < 0.05, r = −0.69), which 
corresponds to the hypothesis (Figure 1). No significant difference was detected, 
however, for the matching test since all participants scored 100% correct (ceiling 
effect), which was caused by lack of task difficulty and the nature of the task as an 
intentional learning exercise.

8. Discussion and Implication
EmInvSemProc, although applied with little pedagogical contrivance, was 

found to be more cognitively facilitatory in the learning of known L2 words (Ex-
periment A) and the acquisition of unknown L2 words (Experiment B) than non
-emotional semantic processing. It can be concluded that increasing micro-level 
subconscious emotion facilitates retentional cognition in L2 lexical learning and 
acquisition.
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Figure 1. The Recall Performances of Two Tasks Are Graphed.
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A further implication can be drawn from Experiment B. Since EmInvSem-
Proc yielded a better result than imaging-involved semantic processing, it can be 
argued that emotion involvement may be as important as (or, more important 
than) imaging involvement, contrary to the claims of TFA (Nation & Webb, 2011). 
Unlike imaging involvement, emotion involvement is not explicitly included in 
such an influential criterion as TFA. The present studies showed that involvement 
of micro-level emotion, if harnessed actively and optimally, can be a powerful 
cognitive aid for successful learning and should not be overlooked.3

One of the limitations of the studies concerns the methodology. Due to the 
adaptation of a traditional hypothetico-deductive experimental psychological re-
search paradigm, there was insufficient pedagogical contrivance. Moreover, the 
dynamic systems, in which emotion and cognition are reciprocally influencing 
each other, were not fully investigated. This lack of ecological validity, however, 
may imply that the full potential of the technique has yet to be revealed. If ped-
agogic activities are developed to enhance EmInvSemProc in the classroom, the 
technique may yield better results. The open question for further studies then is as 
follows: how can micro-level emotion be incorporated and operationalized optimally 
in pedagogical practices?

9. Conclusion
It has been proposed and verified that micro-level emotion affects L2 lexical 

learning and acquisition. The new ontological emphasis of SLA studies should be 
“the mutual entailment of the cognitive, the social, and the emotional” factors (The 
Douglas Fir Group, 2016, p. 21), not just cognitive-socioemotional factors. To bor-
row from Barrett (2012), “emotions are, at the same time, socially constructed and 
biologically evident,” (p. 413) and it is a pressing issue to “explicitly theorize about 
how to integrate physical, mental, and social levels” (p. 424). As the author has once 
written in a paper, “if such a micro-level elusive subconscious dynamism of emotion 
is depreciated and foreclosed from mindful consideration, it may well be metaphor-
ically described that we are overlooking the Blue Bird, which has long been right 
in front of our eyes, waiting to be found and cherished” (Kanazawa, 2016a, p. 27).

Notes
1.  Emotional valence was another target of inquiry in the experiment, which is beyond the 

scope of this paper (cf. Kanazawa, 2016c).

2.  The single difference of the two tasks in TFA concerns the following criterion: [No. 17] 
Does the activity involve imaging?

3.  A constructive proposition to TFA would be to add the following criterion: [No. 19] 
Does the activity employ Emotion-Involved Processing?
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Abstract
Learners in academic English environments face considerable demands 
on their lexical knowledge. The problem is more than just the acqui-
sition of a large vocabulary; they must also develop an awareness of 
the range of meanings that words can convey. Academic discourse is 
known to make frequent use of metaphorical vocabulary to express 
abstract notions. This article reports on a two-semester investigation 
into learner production of conventional metaphorical vocabulary in an 
anthropology course. Analysis of written output revealed that control 
group metaphor use correlated strongly with overall proficiency, but 
that experimental group learners responded to the treatment in a more 
complex fashion.

1. Background
With the growth in popularity of English-medium instruction (EMI) pro-

grams in Japanese higher education (Brown & Iyobe, 2014), there is a need to 
consider the degree to which instruction prepares learners for the challenge of 
studying academic content in English. Regarding vocabulary instruction, word 
frequency has been one of the most commonly used principles for assessing the 
lexical demands of classroom input, and we now have a better understanding of 
how the proportion of known words in a written or spoken text affects learner 
comprehension (Schmitt, Jiang, & Grabe, 2011; Van Zeeland & Schmitt, 2012).

While it is important that learners have adequate comprehension of classroom 
input, it should not be forgotten that they are also required to actively participate in 
their own learning through the use of activities such as debates, presentations, and 
academic writing. Productive use of vocabulary, however, has received less atten-
tion than receptive knowledge in the literature. Word frequency again has typically 
been adopted as a measure to determine the sophistication of learner output, al-
though more recent studies have also considered lexical variety and measures such 
as hypernymy or concreteness in analyzing learner output (Crossley, Salsbury, & 
McNamara, 2009; Laufer & Nation, 1995). Another aspect of lexical awareness that 
is now considered important in learner output is the use of words in extended, par-
ticularly metaphorical, senses (Littlemore, Krennmayr, Turner, & Turner, 2014).

Metaphorical thought, or regarding one entity in terms of another unre-
lated entity, is known to be one of the primary factors driving the creation of 
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polysemous word meanings, and it is particularly common in academic dis-
course (Steen et al., 2010; Taylor, 2003). For example, economics is known to 
make extensive use of vocabulary related to health (e.g., ailing/healthy econ-
omy, the lifeblood of the economy), and political discourse often draws on im-
ages of warfare (e.g., an electoral battleground, the Prime Minister came under 
attack). Such metaphorical language is of considerable value to learners, as 
it represents the conventional way in which abstract notions are expressed in 
these disciplines. Raising awareness of the metaphorical thinking underlying 
typical expressions in a given field may therefore be a very useful teaching 
principle to adopt in academic contexts. Since polysemy is known to be gen-
erally more prevalent in high-frequency vocabulary, the learning burden of 
this kind of instruction may also be somewhat lighter than that of acquiring 
entirely new vocabulary.

2. Overview of the Study
This article discusses some of the findings from a study into raising learner 

awareness of the metaphorical themes underlying key concepts in an EMI an-
thropology course titled “Japanese Popular Culture.” Two separate classes were 
involved in the study; the first acted as a control group, which received instruc-
tion that focused on high-frequency and academic vocabulary in the course ma-
terials. The following year, an experimental group was provided with activities 
that highlighted the common metaphorical themes that appeared in the course 
input. For example, since the course dealt with issues of culture and cultural 
change, the following metaphorical themes all appeared in instructional materi-
als and teacher talk:

•	 Cultures	are	living	things1 (e.g., cultural evolution, the birthplace of karate)
•	 Cultures	are	 spaCes (e.g., enter a culture, the Japanese took in many ele-

ments of Western culture)
•	 Cultures	are	substanCes (e.g., Japan has absorbed foreign cultural influences, 

Lolita fashion is a mixture of Victorian-era styles and Japanese anime culture)

Cognitive linguistics (CL) holds that many language patterns can be seen as 
motivated by our human experience and perception of the world we live in. This 
explains why we can comprehend expressions such as these effortlessly; our met-
aphorical reasoning allows us to understand one abstract thing (e.g., a culture) in 
terms of something more concrete, like a living thing or physical substance. An-
other important principle of CL is that so-called deep processing, or engaging in 
semantic elaboration such as the creation of mental imagery, facilitates retention 
(Boers, 2013).

Figure 1 provides an example of how materials can promote semantic elabo-
ration, in this case, of plant-related vocabulary. Learners were first asked to iden-
tify the core features of various plant-related words, and then to consider how 
these features might explain metaphorical uses of these words.

Throughout an entire semester, both groups were assigned weekly writing 
topics that encouraged them to reflect on class themes. The prompts used for these 
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topics were identical in both conditions. This writing provided the data that were 
analyzed for usage of metaphorical vocabulary by participants.

3. Participants
The participants in this study were all native speakers of Japanese en-

rolled in an EMI program in a university in southern Japan. There were 23 
participants in both conditions, all second-year students in their eighth year 

 

Figure 1. Sample teaching activity based on CL principles of deep processing.
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of formal English study. The mean TOEIC (listening and reading) score of the 
control group was 475.00 (SD: 137.76), while that of the experimental group was 
498.48 (SD: 146.32).

4. Method of Metaphor Identification
The study used the Metaphor Identification Procedure Vrije Universiteit 

(MIPVU) (Steen et al., 2010) to identify words being used in metaphorical senses. 
Space constraints prevent a full description of this procedure, but in essence, it 
involves the following steps:

•	 Reading through a text to ensure comprehension.
•	 Dividing the text into lexical units (usually individual words, but phrasal 

verbs, compound nouns and some multi-word units are also considered sin-
gle units).

•	 Considering the meaning of each lexical unit in context.
•	 Determining whether a more basic sense than the contextual sense exists 

(basic senses being more human-oriented or concrete).
•	 Determining whether any more basic sense is sufficiently distinct from the 

contextual sense (separate numbered entries in the Macmillan English Dic-
tionary for Advanced Learners were taken as evidence of distinctness).

•	 Determining whether the contextual sense could be understood by compar-
ison with the distinct, more basic sense.

•	 In such cases, the lexical unit is marked as a metaphor-related word (MRW).

5. Results
Once the learner texts had been transcribed and metaphors identified with 

MIPVU, the first analysis considered the overall quantity of MRWs from open-
class parts of speech produced by learners in both conditions. Figure 2 displays 
these results in a box-and-whisker diagram, in which the dots represent mean 
values. The boxes show the interquartile range for each condition, the range 
within which 50% of the values lie on either side of the median value, depicted 
by the line through the middle of each box. The whiskers show maximum and 
minimum values.

It can be seen that in the control condition there was considerable variation 
in the amount of metaphor produced by learners. This variation was found to be 
closely related to learners’ overall proficiency; the Spearman’s correlation between 
TOEIC score and the percentage of open-class words coded as MRWs was found 
to be 0.795 (p < 0.0001). In the experimental condition, however, the values appear 
to be more closely bunched, particularly the lower values. The Spearman’s cor-
relation for the experimental group dropped to 0.375 (p = 0.078). A Mann–Whit-
ney test found no significant difference in production of open-class metaphors 
between the control (Md = 10.79%) and experimental (Md = 10.91%) conditions (U 
= 213.500, z =  −1.12, p = 0.263, r = 0.17).

This analysis had considered metaphor in the broadest sense; all metaphor-
ical words in the learners’ writing had been included. In order to examine the 
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effects of the experimental treatment, it was therefore necessary to narrow the 
focus somewhat. Accordingly, the production only of metaphors that belonged to 
the themes targeted for instruction was investigated. All instances of learner pro-
duction of target metaphors that had been explicitly taught in the semester were 
noted as taught target metaphors. In addition, metaphorical words which had not 
been taught, but which could be considered to belong to the same metaphori-
cal themes as taught expressions,2 were recorded as untaught target metaphors. 
For example, for the Cultures	are	 substanCes theme, taught target metaphors 
included the words absorb, mix, mixture, shape, and flow, but learner output in-
cluded examples such as (1–3).

1. During the long history, people made rules and refined sumo...
2. Japanese people like American style, because it is permeate that our lifestyle.
3. Spaghetti Neopolitan derived from some countries’ cultures...

The literal senses of refine, permeate, and derive all relate to physical sub-
stances, and these were considered untaught examples of the Cultures	are	sub-
stanCes theme. The distinction between taught and untaught target expressions 
is useful because it allows for a consideration of not only whether experimental 
group learners would respond to explicit instruction of particular word forms, but 
also whether the semantic elaboration activities would allow them to generalize 
beyond the taught expressions to become more independent language users, mak-
ing their own appropriate language choices.

The results in Figure 3 suggest that while there was a significant increase in 
production of taught target metaphors between the control (Md = 0.86%) and ex-
perimental (Md = 1.04%) conditions (U = 166, z = −2.164, p = 0.030, r = 0.32), there 
was little difference in the production of untaught target metaphors (Con. Md = 
0.69%, Exp. Md = 0.70%, U = 253, z = −0.253, p = 0.801, r = 0.04).

Figure 2. Open-class MRWs produced in both conditions.
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This result implies that learners were responding more to the particular 
vocabulary they were being instructed on than the underlying metaphorical 
themes. However, there are two points worthy of note here. The first is that 
the themes learners were instructed on were not equally prominent in class-
room input. Clearly, certain concepts are more frequent than others, and while 
the themes related to culture could be expected to appear regularly in a course 
on Japanese culture, learners would have had fewer opportunities to practice 
using language related to less prominent metaphors. The second point is that 
the analyses thus far have not taken account of time factors. Avoidance of lan-
guage perceived as difficult is a noted phenomenon in the literature (Laufer & 
Eliasson, 1993), and it may take time for learners to add extended senses to their 
productive repertoires.

The final analysis accounts for these issues by examining learner pro-
duction of only metaphors directly related to culture3 and by considering pro-
duction at three periods of time. Figure 4 shows how the frequency of culture 
metaphors (adjusted to a per-10,000 word rate) in learner writing developed be-
tween three 5-week time periods. It can be seen that production of taught and 
untaught metaphors increased over time in both conditions and that output in 
the experimental group was initially lower but gradually overtook that of the 
control. Friedman tests with post-hoc Wilcoxon signed-ranks tests revealed no 
significant differences in output between the time periods in the control con-
dition, but significant differences were found in the experimental condition for 
taught metaphors between the first and second (z = −3.43, p = 0.001, r = 0.71), 
second and third (z = −2.68, p = 0.007, r = 0.56), and first and third (z = −3.90, 
p = 0.000, r = 0.81) time periods, and for untaught metaphors between the first 
and third (z = −3.68, p = 0.000, r = 0.77) and second and third (z = −3.03, p = 
0.002, r = 0.63) time periods.

Figure 3. Taught and untaught target metaphors produced in both conditions.
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6. Discussion
These findings suggest that semantic elaboration of metaphorical themes 

relevant to course content can lead to greater learner production of such lan-
guage. However, as with all investigations into free production, the picture is com-
plex. Whether learners responded more to the teaching of metaphorical themes 
or simply the vocabulary itself cannot be fully resolved here, although Figure 4 
gives the impression that experimental group learners were increasingly making 
their own linguistic choices as the semester progressed, as well as drawing on 
expressions they had been taught in class. Further studies in this area could ex-
amine the effects of metaphor awareness on receptive skills, and there is clear 
potential for studies on the influence of the L1 on both metaphor comprehension 
and production.

Since the writing topics were completed outside of class and with reference 
materials available, it cannot be claimed that the changes in production described 
here reflect actual acquisition of metaphorical language. Instead, this study has 
adopted Swain’s (1985) notion of pushed output as an important step in steering 
learners toward language that is appropriate for a given context. Metaphorical 
vocabulary may be particularly suited to this form of instruction since it has been 
shown that extended word meanings may be among the most difficult aspects of 
lexical knowledge for learners to develop (Dóczi & Kormos, 2016, pp. 70–81). This 
serves as a reminder that as well as the acquisition of new vocabulary, there is 
benefit in expanding the boundaries of already known expressions.

Notes
1.  Conceptual metaphors, or metaphorical themes, are typically written in small 

caps in cognitive linguistics.

Figure 4. Production of taught and untaught culture metaphors over thirds of a semester.
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2.  Steen (1999) describes a procedure by which linguistic metaphors can be related 
to underlying conceptual metaphor themes.

3.  There were six themes related to culture: Cultures	are	living	things, Cultures	
are	spaCes, Cultures	are	substanCes, Cultures	have	many	parts, Cultures	are	
ConstruCtions, and Cultures	are	possessions.
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Abstract
Four papers were presented by Jenifer Larson-Hall, Noriko Mat-
suda, Yu Kanazawa, and Phil Bennett. As the discussant, it is my 
pleasure to comment on these four interesting studies concerning 
language attrition, the effect of a speaker’s voice on the speed of 
word recognition, affect and lexical acquisition, and the use of met-
aphor in teaching academic vocabulary. A unique aspect of these 
papers is their focus on areas in the fields that have received little 
attention in the past. This feature makes the studies quite valuable, 
as they illuminate aspects of lexical acquisition that are yet to be 
understood in any detail.

Introduction
Models of first language (L1) and second language (L2) use, whether they be of 
receptive skills or productive skills, are in broad agreement that lexical knowledge 
is either the heart of language use or a key aspect of language use. This is but one 
reason why vocabulary instruction and learning deserves a central place in the 
study of second language acquisition (SLA). However, the study of lexical acqui-
sition is extremely complex because so many variables are at work. For instance, 
lexical acquisition can be influenced by factors such as word frequency, whether 
the word is a cognate or loanword in the L1, and the phonological and/or ortho-
graphic regularity of the word.

The papers presented in this part of the conference delve into some of 
these complexities and illuminate aspects of second language vocabulary use 
and learning that have received little attention in the second language vocabu-
lary acquisition (SLVA) literature. For this reason, the studies make for interest-
ing reading, given that they push the field forward in productive ways. While I 
wish to emphasize that each paper is valuable as it currently stands, my primary 
purpose is to suggest ways in which each study can be improved or extended 
and to question some of the ideas presented in each paper. My hope is that my 
comments will be of some value as these four researchers move forward on their 
research agendas.

http://vli-journal.org
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L2 Lexical Attrition and Vocabulary Relearning in Three L1 English 
L2 Japanese Children by Jenifer Larson-Hall
Studies of language attrition can shed light on language acquisition, as they show 
what is retained and what is seemingly lost over long stretches of time. The lon-
gitudinal aspect of attrition studies makes an important contribution to the field, 
given the preponderance of cross-sectional studies.

One aspect of the study of attrition that can be improved is the definition of 
catastrophic language attrition, which is presented as a loss of at least 50% of previ-
ously known words on a receptive test and 25% of the words on a productive test. 
While this definition is a reasonable working definition, a more well-supported 
definition could be developed after a large data set of attrition has been gathered 
from a variety of learners over various time scales. Such a data set could provide 
defensible criteria for descriptive labels such as catastrophic.

Validity evidence also needs to be provided for assessments of language at-
trition. Without that type of evidence, the results of attrition studies can always be 
called into question. Researchers need to know that a particular task sensitively 
measures what they intend to measure. Moreover, in attrition studies, it might 
be useful to have participants repeat tasks, a technique that has been often used 
by task-based researchers. While participants might do poorly the first time they 
perform a task, some activation might occur and manifest itself in a second or 
third attempt at performing the task. If this is the case, conclusions regarding the 
amount of attrition would change. A related notion is that the speed of “relearn-
ing” or “reactivation” is one way of determining the degree to which linguistic 
knowledge still exists. In other words, showing that a linguistic form has been 
forgotten can be supplemented by data showing how easily that form is relearned.

A serious problem in the study of attrition, and one that is difficult to over-
come, concerns the lack of reliable baseline performances to which researchers 
can compare more recent performances. Because of the lack of detailed data about 
participants’ past skill levels, attrition researchers must often make assumptions 
about those past performances; in such cases, the accuracy of those assumptions 
is unknown. Ideally, efforts should be made to eliminate such assumptions, as 
they compromise the validity of the results.

The use of connectionism or a similar theoretical approach, while useful, is 
limited at present because current connectionist models are too simplistic. An ex-
ample is Meara’s model, which is made up of a small vocabulary with few connec-
tions among words. Even the slightly more nuanced model suggested by Robert 
Nelson leaves out many factors (e.g., imageability, concreteness, and a word’s rela-
tionship to the L1 lexicon) known to influence lexical acquisition and the strength 
of memory traces.

Finally, more details about the results of this study would be helpful. These 
details include descriptive statistics, examples of the phrases that were retained, 
and examples of the incorrect words that were produced and their possible seman-
tic and/or phonological relationship to the correct word. Such data can shed light 
on the reasons for attrition or the lack thereof.
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Impact of Talker Variability on L2 Word Recognition Among 
 Japanese EFL Learners by Noriko Matsuda
This study is an investigation of an area that is new in the field of SLVA: the effects 
of a speaker’s voice on L2 word recognition. This is a potentially important area 
of study related to aural word recognition and speed of processing. This study is 
related to what is often a significant challenge for second language learners: accu-
rately and rapidly processing the second language sound system.

One area in need of development in this line of research concerns the key ques-
tion that motivates research in most fields: Why does a particular phenomenon occur? 
In this case, we can ask why priming effects are reduced if a word that the participants 
know is repeated by a different voice. Without attempting to answer the question why, 
we are left with a mere description of the phenomenon. A second question concerns 
why L2 speech processing and speaker recognition might be linked. Why would a 
particular voice be so closely associated with phonological representations?

In this paper, some of the literature review concerns studies of L1 language 
use. While using L1 studies is a potentially useful starting place for studying the 
performances of L2 learners, it is also dangerous to assume that L1 and L2 learn-
ers have the same or similar phonological or semantic representations. Such an 
assumption must be supported or rejected using empirical evidence.

Another interesting issue that can be considered more deeply concerns the 
finding that a change in speakers does not affect the processing of phonology for 
L2 learners with more exposure to the L2. This issue concerns the development 
of general phonological representations that are not tied to a particular speaker’s 
voice. Again, an attempt must be made to explain how and why this occurs. A 
related question is why semantic processing is so different from phonological pro-
cessing. Although the descriptions provided in this paper provide a foundation for 
understanding the phenomenon under study, we must consider the reasons why 
these particular descriptions exist.

The hypotheses presented are a strength of the study because hypotheses 
imply that the researcher has an understanding of the issue(s) being investigated. 
However, each hypothesis needs to be justified by explaining the logic of the hy-
pothesis, and when possible, citing empirical research that supports the hypothe-
sis. By justifying the hypotheses, the researcher can place the study on a stronger 
theoretical foundation and thereby potentially make a significant contribution to 
the field.

Given the purposes of this study, it would be helpful to administer a listen-
ing comprehension test focused on extracting semantic information, a listening 
test designed to assess the accuracy of phonological processing, and a test of 
aural vocabulary knowledge. Such a battery of tests would shed light on the 
factors that underlie performance on the tasks used in the study. In addition, 
the study could be extended through the use of more realistic phonological con-
texts. For instance, instead of single words, the target lexis could be extended 
to multi-word units, or even target words or phrases embedded in sentences. 
Another important issue to consider is the presence or absence of phonological 
changes—such as juncture, assimilation, and ellipsis—which frequently occur 
in authentic speech.
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Emotion-Involved Semantic Processing and L2 Vocabulary Mem-
ory: A Micro-Level Emotion Manifesto by Yu Kanazawa
Introducing affect into the dominant cognitive paradigm is useful given the 
pervasive influence of affect on human behavior and cognition. The study of 
affect has long been recognized as being important in the field of SLA. How-
ever, investigations of the role of affect in vocabulary learning constitute a 
major gap in the field; thus, this study is a welcome addition to the field of 
SLVA.

Although quantitative studies have illuminated many aspects of lexical 
acquisition, the study of affect is an ideal place to use mixed methods designs, 
given that measuring affect involves inherently subjective judgments that are 
difficult to quantify precisely. Qualitative data can be obtained by asking par-
ticipants to report their perceptions and experiences when performing the tasks 
used in the study. These kinds of data can indicate that the participants are 
performing the tasks properly and that they are actually experiencing particular 
affective states.

Gathering qualitative data is also important given the types of tasks the 
participants performed. For instance, qualitative data could confirm that there 
is a difference between telling participants to “Feel the meaning of each word” 
and telling them to “Think about the meaning.” We should not assume that these 
directions cause differences in affective processing; data need to be gathered to 
show that this is actually the case.

In addition to providing evidence regarding the processing the participants 
engage in, future researchers could use more complex research designs. Using only 
two groups in a study tends to produce results that lack details. By adding more 
groups, it is possible to isolate variables more effectively and thereby determine 
their influence. For instance, in Experiment A, four groups might be instructed to 
do the following:

VJT 1 Group: Feel the meaning of each word.

VJT 2 Group: Feel the meaning of each word and judge whether it is positive or 
negative.

LDT 1 Group: Think about the meaning.

LDT 2 Group: Think about the meaning and judge whether it is a word or a 
nonword.

This design would allow the researcher to eliminate the confound inherent in 
the VJT 2 Group and the LDT 2 Group directions by isolating the effects of making 
a positive or negative judgment and judging whether a word is a real word or not.

Finally, a study such as this one would benefit greatly from measurements 
of brain activity, given how difficult it is for people to accurately and precisely de-
scribe affective states and their influence on cognitive processing. Measurements 
of brain activity could potentially provide more reliable data regarding the degree 
to which affective processing is occurring in the various conditions imposed by 
the researcher.
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Using Cognitive Linguistic Principles to Encourage Production of 
Metaphorical Vocabulary in Writing by Phil Bennett
The focus of this study on developing productive vocabulary is a welcome addi-
tion to the SLVA literature, as this important area has not received sufficient at-
tention from researchers. This is also true of investigations of the use of  metaphor. 
As a result of these two foci, this study breaks new ground and makes a valuable 
 contribution to the field.

The participants were asked to list the core features of the target words’ 
meaning (e.g., root = connection to earth, important to development, hidden). 
One possible way in which this treatment can be modified is to have learners work 
out the underlying meaning of the target words; this task might ease the learning 
burden and make acquisition more effective. For instance, if we consider the word 
root and its usage in tree roots, the root cause, and the root of the problem, learners 
might conclude that there is a single underlying meaning, which is something like 
the basis or foundation of a thing. The possible benefit is that remembering a single 
underlying meaning might be easier than learning and remembering three sepa-
rate meanings.

A useful addition to the study would be the provision of a theoretical 
framework and/or research hypotheses supported by logical arguments and 
empirical evidence. This addition would provide the researcher with a way to 
interpret the results and potentially move the field forward by testing a theory. 
If formulating a theory is too difficult, then using the SLVA and SLA litera-
ture is an option. For instance, we might propose that effective tasks provide 
comprehensible input, involve explicit instruction, and demand “deep” semantic 
processing. In this way, the reasons why one task should be more effective than 
another can be clearly stated. This line of thinking can also help with the design 
of the study in the sense that it can provide reasons for the treatments included 
in the study. As it currently stands, the reasons for the tasks that are used and 
the ways in which those tasks differ from one another need to be further clarified 
and justified.

In terms of methodology, the study would benefit from tests of productive 
language skills, such as a productive vocabulary test, a speaking assessment, and 
a writing assessment, given that the focus is on developing the participants’ pro-
ductive abilities. Additions such as these would allow the researcher to frame the 
results more effectively by relating those specific vocabulary learning results to 
larger productive language skills.

Adding a variety of qualitative data would also strengthen the study and 
make the results easier to interpret and understand. For instance, talking to some 
of the participants about their perceptions of the tasks, what they thought about 
while completing the tasks (e.g., think-aloud protocols), and their perceptions of 
the learnability of the target phrases would provide validity evidence for the tasks 
and illuminate the types of processing the learners engaged in. Moreover, show-
ing samples of what the participants wrote when completing the tasks would help 
readers understand how well they performed the tasks.

Finally, there appear to be opportunities to look at the data in more detailed 
ways. Readers would benefit from knowing which metaphors were and were not 
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produced by the participants, what the hierarchy of item difficulty was (i.e., which 
items were easy and which were difficult to use), and speculations regarding the 
reasons for that hierarchy.

Conclusion
All four studies reviewed in this paper have been focused on areas in the field 
of SLVA that require more research. As such, all four studies are interesting as 
they currently stand and they provide tantalizing results that future researchers 
can investigate further. I look forward to seeing how the four authors move for-
ward on their research agendas in the coming years. They can all make significant 
contributions to our understanding of SLVA by developing the studies they have 
presented at this conference.
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Abstract
This article reports on a pilot study to evaluate usability, effectiveness, 
and impact of Academic Word Suggestion Machine (AWSuM), a web-
based, innovative tool, powered by the combination of rhetorical moves 
and lexical bundles with an auto-complete feature. Eight L2 writers par-
ticipated in the study. Their open-ended comments after using the tool 
were qualitatively analyzed and classified in thematic categories. The 
results showed that the developed tool brought about beneficial effects 
that genre writing pedagogy explicitly aims to achieve. Implications are 
discussed in terms of the potential role that a tool like AWSuM could 
play in the teaching and learning of technology-enhanced genre writing.

1 Academic Word Suggestion Machine
Academic Word Suggestion Machine (AWSuM) is an online tool that pro-

vides support for English academic research writers through an approach that 
integrates move analysis (Swales, 1990, 2004), particularly prominent in ESP 
(English for specific purposes), with the lexical bundles used in corpus research 
(Biber, Conrad, & Cortes, 2004; Biber, Johansson, Leech, Conrad, & Finegan, 
1999). AWSuM auto-suggests high-frequency lexical bundles for each move within 
a section of a paper in a specific discipline. AWSuM (http://langtest.jp/awsum/) 
has been available free of charge since February 2016.

Figure 1 shows a screenshot of AWSuM. Compared with other reference 
tools, AWSuM includes the following advantages:

•	 It can display frequent lexical bundles within a section of a paper in a spe-
cific discipline according to rhetorical structures (i.e., moves).

•	 It can suggest the most frequent lexical bundles through an auto-complete 
user interface.

•	 It displays the words before and after the search terms, thus making it easier 
to check for collocations and formulaic sequences in a specific discipline.

•	 It includes a concordance feature, thus allowing it to display how words are 
actually used in the context of discipline-specific research articles.

Due to these features, AWSuM is significantly more useful than conven-
tional reference tools such as dictionaries. We have also prepared a user’s manual 
(http://langtest.jp/awsum/manual/AWSuM-Manual_E.pdf), which provides com-
plete details about the features implemented in the tool.

10.7820/vli.v06.2.Mizumoto
http://vli-journal.org
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From the beginning of its development, AWSuM has been based on the 
proof-of-concept of the bundle-move connection approach proposed by Cortes 
(2013). The bundle-move connection approach integrates two corpus-based ap-
proaches to the analysis and teaching of discourse structure: top-down and bot-
tom-up (Biber, Connor, & Upton, 2007). The top-down approach focuses on 
macro-textual features such as moves. Thus, the analytical framework for the 
particular communicative functions (i.e., discourse units) is prepared first, and 
the analysis is then conducted based on the predetermined discourse unit types. 
On the contrary, the bottom-up approach focuses on linguistic features such as 
lexico-grammatical patterns. That is, the corpus investigation of vocabulary or 
grammar and grouping of its functions in texts comes first, and the discourse unit 
types are then identified based on linguistic criteria or groupings. In genre-based 
writing instruction, it is generally considered that it is the combination of a top-
down approach to genre analysis and a bottom-up approach to corpus analysis 
that further helps raise learner awareness of rhetorical functions and linguistic 
features (Charles, 2007; Cortes, 2007; Cotos, 2009; Flowerdew, 2015).

Genre-based pedagogy is centered around rhetorical consciousness-raising 
(Hyland, 2004; Tardy, 2009), and technology can better address discipline-specificity 
and individualization of genre-based writing instruction (Cotos, 2014). Thus, in recent 
years, this line of corpus-based and genre-based writing instruction has been further 

Figure 1. A Screenshot of the Web-Based Writing Support Tool “AWSuM.”
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enhanced with the aid of technology (Anthony & Lashkia, 2003; Cotos, Huffman, & 
Link, 2015). AWSuM was designed to further this growth in technology-enhanced 
genre writing pedagogy. It is a data-driven and theory-based practical writing support 
tool for research articles (see Mizumoto, Hamatani, & Imao, in press, for details).

This article reports on a pilot study with L2 writers in Japan in order to 
evaluate its usability, effectiveness, and impact of AWSuM.

2 Method
AWSuM was pilot-tested with eight L2 writers in Japan: six undergraduate 

students (five females, one male) majoring in English who used the tool to write 
their Bachelor’s theses in applied linguistics, and two graduate students (both fe-
males) writing their M.A. theses in applied linguistics. They participated in this 
small pilot study on a voluntary basis.

Their proficiency, based on their self-report of several proficiency test scores, 
was from B2 (independent user) to C1 (proficient user) in the Common European 
Framework of Reference (CEFR) for Languages (Council of Europe, 2001). Given 
their intermediate level of proficiency in English, the participants were considered 
appropriate as a target population sample (i.e., novice or non-native English re-
searchers). None of them had written an RA prior to their thesis writing. Their 
theses followed the Abstract and Introduction, Methods, Results, Discussion, and 
Conclusion (IMRD/C) patterns, and consulting the developed tool as a reference 
resource would greatly help them with their linguistic difficulties. Thus, the par-
ticipants’ needs matched the purpose of the current pilot testing. No training was 
given to the participants except for explaining the concept of the tool.

The six undergraduates provided their feedback on an open-ended response 
sheet after using the developed tool for 2 months. The two graduate students were 
asked, for 5 months, to keep an online log of their search terms, open-ended com-
ments, and feedback each time they used the tool while writing their manuscripts.

3 Results
The open-ended comments from all eight participants at the end of pilot 

testing came to a total of 284 entries, which were manually analyzed and clas-
sified into thematic categories. This analysis was conducted by the author of 
this article and a collaborative researcher, according to the following catego-
ries formulated from the literature on evaluating learners’ responses to data-
driven learning (DDL) tools (Mizumoto, Chujo, & Yokota, 2016; Yoon, 2011): 
(1) noticing of lexico-grammatical patterns (discovery), (2) confirmation of lex-
ico-grammatical patterns (reference), (3) benefits unique to this tool, (4) greater 
confidence and autonomy in L2 RA writing, and (5) suggestions for improve-
ment. The Kappa coefficient for the inter-rater reliability of the coding was 0.83, 
showing a very good level of agreement. Where disagreement occurred, a deci-
sion was made by consensus.

Excerpts of characteristic comments as well as overall frequencies for each cat-
egory are provided in Table 1. The open-ended user comments suggest that the tool 
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Table 1. User Feedback on AWSuM (Categories, Frequency, and Excerpts)

(1) Noticing of lexico-grammatical patterns (Discovery) 67/284 entries (23.6%)
  -  I was able to learn the appropriate verb for a given noun. [e.g., excerpt # => excerpt # 

illustrates]
  -  I noticed a number of verbs suitable for a certain context. [e.g., these studies have => these 

studies have shown]
  -  I was able to learn the appropriate preposition for a given noun. [e.g., the Cronbach’s alpha 

=> the Cronbach’s alpha for]
    -  I was able to learn the specific nouns following a given adjective by setting the left-hand 

range. [e.g., has been a controversial => has been a controversial topic]
  -  I was able to learn how technical terms are used. [e.g., Bonferroni => Bonferroni multiple 

comparison]
(2) Confirmation of lexico-grammatical patterns (Reference) 67/284 entries (23.6%)

    -  I was able to confirm that the phrase I came up with or wanted to use is frequently used. 
[e.g., procedure was followed]

    - I was able to confirm phrases for which I was unsure of their usage. [e.g., is defined as]

  -  I was able to check if a phrase I had used in a different genre could be used in research 
articles. [e.g., the reason why]

  - I was able to check how an unfamiliar word like a synonym is used in research articles.

  - I was able to check how sentences could be constructed by viewing more suggestions.

(3) Benefits unique to this tool 58/284 entries (20.4%)

    -  Setting the section and the move helped me to find more appropriate phrases in the context.  
[e.g., university students who were majoring]

  -  When I did not know how to begin a sentence, I looked at the “most frequent n-grams” in the 
move.

  -  I came across a more appropriate phrase in the “most-frequent n-grams” when I set the 
section and move and tried to search for a different phrase.

  -  This tool suggests frequently-used phrases for a given move, which made me realize how 
important those phrases are.

    - By fixing the left-hand range, I was able to find a more appropriate phrase in the context.

(4) Greater confidence and autonomy in L2 RA writing 39/284 entries (13.7%)

    -  I can write my paper with confidence because the tool suggests appropriate academic 
phrases.

  - I can write my paper with a more professional tone, compared with writing without any help.

  - As I use the tool, I may be able to learn many structural patterns and use them in my writing.

  -  The more I used the tool, the more smoothly I was able to write. I want to keep using the tool.

  -  I was able to feel assured that the phrases I had never used in my writing were actually used 
in other published papers. 

(5) Suggestions for improvement 53/284 entries (18.7%)

  -  I felt I was not able to search for phrases well. It may take time to get used to using the tool 
adequately.

  -  It would be better if more example sentences were suggested because I did not know how to 
begin a sentence.

    - Lexical bundles should be arranged and suggested according to their meanings.

  - It would be better if a dictionary or thesaurus were included in the tool.

  -  While the concordance lines were useful, I was not sure which phrases would be most 
appropriate.
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was useful for discovering and confirming lexico-grammatical patterns in research 
article moves in applied linguistics. Users also reported unique benefits of this tool, 
which most likely led to the development of greater confidence and autonomy in the 
users’ L2 RA writing. These findings suggest that AWSuM indeed has the beneficial 
effects we set out to achieve in developing it. At the same time, users’ feedback pointed 
to the difficulties they faced in making the most of using the tool (see “Suggestions for 
improvement” in Table 1). These difficulties will be addressed in future studies.

Taken together, although limited in terms of the number of participants, this 
pilot study provided valuable information about users’ perceptions of the AWSuM’s 
usability, effectiveness, and impact, as well as suggestions for its further improvement.

4 Conclusion
Corpus-based approaches to the analysis and teaching of discourse struc-

ture have increasingly become the established norm in language teaching and 
learning. One of the most advanced applications of such corpus-based approaches 
is their use in technology-enhanced genre L2 writing pedagogical tools (Anthony 
& Lashkia, 2003; Cotos, 2014). Against this background, AWSuM was designed 
to further the genre-based technology by developing a data-driven and theo-
ry-based practical writing support tool, which combines rhetorical moves and 
lexical bundles. The current pilot study showed that preliminary user feedback 
was mostly positive. Although larger-scale studies will be necessary to test the 
utility of AWSuM in detail, this pilot study confirmed that AWSuM could play 
a facilitating role in technology-enhanced genre writing teaching and learning.
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Abstract
Second language vocabulary research makes much use of word frequency 
lists and their division into bands. In recent years, bands of 1,000 items 
have become conventional. However, there does not seem to be any firm 
basis or rationale for this. Conventional banding may be questioned since 
the utility of words varies greatly depending on frequency, because there 
are enormous differences in frequency within higher bands, and because 
the reliability of the placement of words in bands becomes progressively 
poorer at lower frequency levels. This article suggests an alternative ap-
proach: basing bands on coverage levels. Because of the frequency distri-
bution of words, this means the highest frequency bands would contain 
very few words, while lower frequency bands would contain a great many 
words. The article shows how such bands can be constructed and presents 
a re-analysis of the results of a vocabulary test designed with conven-
tional bands in terms of coverage-based bands. This re-analysis produces 
a very different profile of learners’ knowledge, and it is argued that the 
shape of this profile may be more useful in terms of guiding instruction 
in that it gives a clearer indication of which words should be targeted for 
a group of learners. It is further argued that the smaller number of words 
contained in coverage-based bands at higher frequency levels makes 
them a more feasible basis for instruction. The article thus concludes that 
coverage-based bands may be a fruitful avenue for researchers to explore.

1. Introduction
Much work on L2 vocabulary makes use of word frequency lists and in par-

ticular their division into bands. Bands of 1,000 items have become conventional 
through applications in vocabulary testing, such as Meara’s yes/no tests (Meara 
& Milton, 2003; Meara & Miralpeix, 2006) and the vocabulary size test (Nation 
& Beglar, 2007), and the lexical profiling of texts (e.g., Nation, 2006; Webb & Ro-
dgers, 2009) and of learners (Laufer & Nation, 1995; Milton, 2007).

There does not, however, appear to be any firm basis or an explicit rationale 
for the use of 1,000-item bands. Kremmel (2016) has recently criticized this con-
vention since the utility of words varies greatly with frequency. This is clear in the 
coverage levels provided by successive bands. For example, Webb and Rodgers 
(2009) looked at coverage in a corpus of film scripts and found that while the first 
1,000 word families covered 86.5% of the words in the corpus, the second 1,000 
covered 4.2%, the third 1.7%, down to the tenth 1,000 which covered just 0.1% of 
the scripts. A second problem is that at higher frequency levels there is massive 
variation in the frequency of the items within a band. In Davies’ COCA-based 
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(2008) lemmas list, for example, the most frequent lemma is 550 times more fre-
quent than the 1,000th lemma, yet both, being in the first band, may be similarly 
regarded as high frequency items. By contrast, the 1,000th lemma is only 98 times 
as frequent as the 20,000th lemma. A third problem is that the reliability of the 
placement of words in particular bands is good at the highest frequency levels, 
but becomes progressively poorer for lower frequency bands. Comparing the first 
five 1,000-lemma bands from Davies with Kilgarriff’s (1995) similar BNC-based 
lemma bands, 83% of the lemmas overlap at the 1 K level, 61% at the 2 K level, 46% 
at the 3 K level, 34% at the 4 K level, and just 25% at the 5 K level. This problem 
is confirmed by Sorell’s (2013) much more extensive data, while Miller and Biber 
(2015) raised concerns regarding the reliability of frequency rankings even when 
investigating a very narrow, focused corpus.

Kremmel’s (2016) suggestion for reforming frequency banding was for bands of 
different widths at different frequency levels: 500-item bands at the highest frequency 
level, 1,000-item bands at mid-frequency levels, and 2,000-item bands at lower fre-
quency levels. This article considers a more radical step in this direction and investi-
gates whether the width of bands might be profitably based on coverage levels. Due to 
the frequency distribution of words, which is described by Zipf’s (1935) law, this pro-
duces very small bands at the highest frequency levels and very wide bands at lower 
frequency levels. This is not an entirely new proposal: Edwards and Collins (2013), 
in developing a mathematical model of vocabulary acquisition, used bands based on 
the logarithmic function of a word frequency distribution, which has a similar out-
come. There does not, however, seem to have been any previous discussion of how 
different approaches to banding may give us different perspectives on L2 vocabulary.

This article demonstrates how coverage-based bands may be constructed 
and considers how such bands may change our perceptions of vocabulary learning 
and teaching. This is achieved through the re-analysis of a data set from a yes/no 
test, which was constructed using conventional banding, on the basis of cover-
age-based bands.

2. Constructing Coverage-Based Frequency Bands
To construct coverage-based bands, Davies’ COCA-based (2008) 20,000 

lemmas list (which in fact includes a total of 20,200 lemmas) was used. The com-
bined frequency of these lemmas is approximately 352 million, so, to create 10 
bands, those at the top of the list were assigned to Band 1 until their combined fre-
quency approximated 35.2 million. The next lemmas in the list were then assigned 
to Band 2 until approximately the same frequency was reached, and this process 
followed for each subsequent band. The result (Table 1) was that the highest bands 
are very narrow, while Band 10 is extremely wide. It was also not possible to divide 
the lemmas perfectly into 10 bands, Band 2 having a combined frequency some-
what larger than desired.

Next, a content-words-only approach was trialed. Gardner (2013) suggests 
that function words may be acquired differently from content words and notes they 
can distort frequency counts; Kremmel (2016) points out that most vocabulary tests 
do not include function words; while Milton (2009) suggests it can be useful at times 
for researchers to exclude them from frequency counts. Thus, all lemmas not listed 
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as nouns, verbs, adjectives, or adverbs were removed from the frequency list: a total 
of 446 (2.2%) of the lemmas. Ten bands were then formed with the 19,754 remaining 
lemmas, and this time the bands had very similar combined frequencies (Table 2).

These coverage-based bands directly deal with the first concern with con-
ventional bands about differences in the utility of words of different frequency 
levels. They also address the second concern in that the items within each band 
are of more similar frequencies and there is a similar level of consistency across 
the bands. Finally, it is likely that coverage-based bands have greater reliability: 
with much wider bands at less frequent levels, about which there is less certainty 
of the frequency of items, it is more likely that most of the words would appear in 
the same band were bands constructed using another frequency list.

3. Using Coverage-Based Frequency Bands
One important use of frequency bands is in vocabulary testing, with a 

number of tests basing item selection on frequency bands. A test derived from 

Table 1. Davies’ Lemmas List Divided into 10 Bands Based on Coverage

Band Lemmas included Combined frequency of lemmas No. of lemmas

1 1–2 34,584,731 2
2 3–6 38,225,595 4
3 7–15 35,052,835 9
4 16–35 35,165,890 20
5 36–83 35,017,770 48
6 84–210 34,979,487 127
7 211–514 35,034,325 304
8 515–1,243 35,010,971 729
9 1,244–3,315 35,001,760 2,072
10 3,316–20,200 33,922,071 16,885
Total 351,995,435 20,200

Table 2. Davies’ Lemmas List, with Function Words Excluded, Divided into 10 Bands Based on 
Coverage

Band Lemmas ranked Combined frequency No. of lemmas

1 1–3 19,423,367 3
2 4–27 19,305,146 24
3 28–88 19,583,571 61
4 89–207 19,561,491 119
5 208–412 19,590,257 205
6 413–767 19,557,796 355
7 768–1,375 19,564,642 608
8 1,376–2,525 19,559,456 1,150
9 2,526–5,275 19,555,439 2,750
10 5,276–19,754 19,652,327 14,479
Total 195,353,327 19,754
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coverage-based bands could be designed in the same way. The vocabulary size 
test (Nation & Beglar, 2007), for example, uses a 1% sampling rate (i.e., one word 
on the test represents 100 words on the frequency list), while Meara’s yes/no tests 
(Meara & Milton, 2003; Meara & Miralpeix, 2006) use a 2% sampling rate. Ap-
plying these rates to the coverage-based bands in Table 2, a test would require 
201 items with a 1% sampling rate or 396 items with a 2% sampling rate (Table 3). 
These figures would, however, drop dramatically were Band 10 omitted. A test 
based on coverage-based bands is, therefore, quite feasible.

For the purposes of this article, it was unfortunately not possible to design 
and administer a test in this way. Instead, an existing data set was re-analyzed. 
These data were collected with a yes/no test, with items from Meara and Milton’s 
(2003) X_Lex test and Meara and Miralpeix’s (2006) Y_Lex test. The 240 items 
comprised 20 items each from 10 frequency bands, along with 40 pseudowords. 
Data were initially collected from 466 learners at four universities in Japan. Nine-
ty-seven learners were excluded: 17 with an L1 other than Japanese, 10 since they 
had not fully completed the experimental tasks or were unwilling for their data to 
be used, and 70 with a false alarm rate over 25%. This left 369 learners in the study.

Figure 1 shows the mean percentage of words indicated as known in each 
of the 10 original frequency bands. This graph presents a familiar profile (e.g., 
Aizawa, 2006; Milton, 2007; Brown, 2012; Booth, 2013) with a gradual decline in 
the proportion of words known across the upper frequency bands. At lower fre-
quency levels, there is more variability, which likely reflects the lower reliability of 
the placement of words in those bands.

The data were then re-analyzed by first finding the frequency ranking of 
each test item in Davies’ lemmas list. The items were then assigned to the cov-
erage-based bands in Table 2. Table 4 shows that the test contained no items at 
all from the first two bands, but had a reasonable sample of items from the other 
bands. Figure 2 thus shows the profile for the mean percentage of words indi-
cated as known in the coverage-based bands. This shows high levels of knowledge 
(around ceiling level) up to Band 8, then a sharp drop at Band 9, and a further 
decline at Band 10.

Table 3. Sampling Coverage-Based Bands for a Vocabulary Test

Band No. of lemmas 1% sample
Rounded  

(min. frequency = 1)
2% 

sample
Rounded  

(min. frequency = 1)

1 3 0.03 1 0.06 1
2 24 0.24 1 0.48 1
3 61 0.61 1 1.22 1
4 119 1.19 1 2.38 2
5 205 2.05 2 4.1 4
6 355 3.55 4 7.1 7
7 608 6.08 6 12.16 12
8 1,150 11.5 12 23 23
9 2,750 27.5 28 55 55
10 14,479 144.79 145 289.58 290
Total 19,754 201 396
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A further analysis by deciles for both the 10 original bands and the 10 cov-
erage-based bands is presented in Figures 3 and 4, respectively. Figure 3 shows 
that for each decile the approximately linear decline in the percentage of words 
known across the frequency bands is simply somewhat lower in each case. Figure 
4 suggests that the pattern of ceiling levels of knowledge followed by a sharp drop 
seen in Figure 2 may begin at different points for different deciles.

These results suggest that coverage-based bands may be useful with re-
gard to a second important application of word lists: guiding curriculum de-
velopment and programs of instruction. The profiles in Figure 3 provide little 
guidance for instruction, it being unclear which of five or six bands should be 
targeted for any of the deciles. The profiles in Figure 4 seem somewhat more 
helpful. Although the results in this case are far from clear-cut, perhaps because 
many of the learners have already largely progressed through the majority of 

Figure 1. Mean percentage of words known across the 10 original frequency bands.
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Table 4. Sampling Rate of the Yes/No Test by Coverage-Based Frequency Bands

Band No. of lemmas in band
No. of lemmas in yes/no 

test
Sampling rate

(%)

1 3 0 0
2 24 0 0
3 61 3 4.9
4 119 4 3.4
5 205 10 4.9
6 355 9 2.5
7 608 19 3.1
8 1,150 17 1.5
9 2,750 35 1.3
10 14,479 91 0.6
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the bands and/or because the yes/no test was not designed specifically to in-
vestigate knowledge of these bands, a test derived from coverage-based bands 
may indicate more clearly the band at which learners’ knowledge tails off. 
Coverage-based bands may, therefore, be of use diagnostically in identifying 
targets for instruction.

Figure 2. Mean percentage of words known across 10 coverage-based frequency bands.
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Figure 3. Mean percentage of words known across the 10 original frequency bands by deciles.
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Coverage-based bands may also be more practical with respect to instruc-
tion. Bands of 1,000-items are arguably too broad: providing instruction for 1,000 
items is a considerable challenge within the typical horizon of a language course. 
Webb and Chang’s (2012) study of Taiwanese learners over 5 years found typical 
growth of 200–300 word families a year, and they thus suggest a target of 400 
families a year for a well-designed program. At this rate, it would take 2.5 years 
to progress through a single 1,000-family band. Coverage-based bands provide 
much smaller targets at the earlier stages of learning, which may well be more 
manageable and feasible (see also Dang and Webb [2016], who similarly argue 
that 1,000-item bands are impractical for pedagogical purposes and who divide 
their 800-item Essential Word List into 50-item bands to create readily attainable 
targets for teaching).

The corollary to small, manageable bands at high frequency levels is that at 
lower frequency levels the bands are much larger. These bands, of several thousand 
or many thousands of items, are clearly not manageable or feasible for explicit in-
struction. However, while there is debate about the exact point at which it should 
occur, it has been suggested that at some point in learners’ development explicit 
teaching and learning should become secondary and implicit learning come to 
the fore (Nation, 2001; Schmitt, 2008). In addition, once learners have developed a 
good foundation of vocabulary, more specialized vocabulary appropriate to their 
learning purpose may be a more appropriate target for instruction (Nation, 2001). 
Thus, while the lowest bands may be infeasible for direct instruction, this may not 
be a major issue.

Figure 4. Mean percentage of words known across 10 coverage-based frequency bands by 
deciles.
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4. Conclusion
This article has proposed that dividing word frequency lists into bands 

based on coverage may have advantages over conventional 1,000-item bands. 
Conventional banding is questioned since words vary greatly in their utility de-
pending on frequency, because such bands do not make the enormous differences 
in frequency within higher bands readily apparent, and because the reliability 
of the placement of words in bands becomes progressively poorer at lower fre-
quency levels.

Basing bands on coverage produces upper bands that contain very few 
items, with the number of items in each band getting progressively bigger, until 
lower bands contain large numbers of items. Coverage-based bands deal directly 
with the issue of the variable utility of words, have smaller and more regular in-
ternal differences in frequency, and are likely to be more reliable in terms of the 
placement of words in bands.

A re-analysis of vocabulary test data in terms of coverage-based bands gen-
erated a very different profile of learners’ knowledge, and it was argued that the 
shape of this profile may be more useful in guiding instruction. It was also argued 
that the smaller size of coverage-based bands at higher frequency levels makes 
them a more feasible basis for instruction.

Clearly the data presented here are very much preliminary. The bands con-
structed for this study, the method used, and the re-analysis of the vocabulary test 
data is intended to be illustrative. Word frequency lists and banding have multiple 
purposes and different approaches to banding may be appropriate for different 
purposes. Nevertheless, this article would like to argue that coverage-based bands 
are potentially informative and hopes that future research may make use of this 
proposal.

References
Aizawa, K. (2006). Rethinking frequency markers for English-Japanese dictio-

naries. In S. Ishikawa, K. Minamide, M. Murata, & Y. Tono (Eds.), English 
lexicography in Japan (pp. 108–119). Tokyo: Taishukan Publishing Company.

Booth, P. (2013). Vocabulary knowledge in relation to memory and analy-
sis: An approximate replication of Milton’s (2007) study on lexical pro-
files and  learning style. Language Teaching, 46(3), 335–354. doi:10.1017/
S0261444813000049

Brown, D. (2012). The frequency model of vocabulary learning and Japanese 
learners. Vocabulary Learning and Instruction, 1(1), 20–28. doi: 10.7820/vli.
v01.1.brown

Dang, T.N.Y., & Webb, S. (2016). Making an essential word list for beginners. In 
I.S.P. Nation (Ed.), Making and using word lists for language learning and 
testing (pp. 153–167). Amsterdam: John Benjamins.

Davies, M. (2008). The Corpus of Contemporary American English (COCA): 400+ 
million words, 1990-present. Retrieved from http://www.americancorpus.org

http://www.americancorpus.org


Vocabulary Learning and Instruction, 6 (2), 52–60.

Brown: Coverage-based Frequency Bands60

Edwards, R., & Collins, L. (2013). Modelling L2 vocabulary learning. In S. Jarvis 
& M. Daller (Eds.), Vocabulary knowledge: Human ratings and automated 
measures (pp. 157–183). Amsterdam: John Benjamins.

Gardner, D. (2013). Exploring vocabulary. London: Routledge.

Kilgarriff, A. (1995). BNC database and word frequency lists. Retrieved from http://
www.kilgariff.co.uk

Kremmel, B. (2016). Word families and frequency bands in vocabulary tests: 
 Challenging conventions. TESOL Quarterly, 50(4), 976–987. doi: 10.1002/
tesq.329

Laufer, B., & Nation, P. (1995). Vocabulary size and use: Lexical richness in L2 
written production. Applied Linguistics, 16(3), 307–322.

Meara, P., & Milton, J. (2003). X_Lex, The Swansea Levels Test. Newbury: 
Express.

Meara, P., & Miralpeix, I. (2006). Y_Lex: The Swansea Advanced Vocabulary Test. 
v2.05. Swansea: Lognostics.

Miller, D., & Biber, D. (2015). Evaluating reliability in quantitative vocabulary 
studies: The influence of corpus design and composition. International Jour-
nal of Corpus Linguistics, 20(1), 30–53. doi:10.1075/ijcl.20.1.02mil

Milton, J. (2007). Lexical profiles, learning styles and the construct validity of 
lexical size tests. In H. Daller, J. Milton, & J. Treffers-Daller (Eds.), Model-
ling and assessing vocabulary knowledge (pp. 47–58). Cambridge: Cambridge 
University Press.

Milton, J. (2009). Measuring second language vocabulary acquisition. Bristol: Mul-
tilingual Matters.

Nation, I.S.P. (2001). Learning vocabulary in another language. Cambridge: Cam-
bridge University Press.

Nation, I.S.P. (2006). How large a vocabulary is needed for reading and listening? 
The Canadian Modern Language Review/La revue canadienne des langues vi-
vantes, 63(1), 59–81. doi: 10.3138/cmlr.63.1.59

Nation, I.S.P., & Beglar, D. (2007). A vocabulary size test. The Language Teacher, 
31(7), 9–13.

Schmitt, N. (2008). Review article: Instructed second language vocabulary learning. 
Language Teaching Research, 12(3), 329–363. doi:10.1177/1362168808089921

Sorell, C.J. (2013). A study of issues and techniques for creating core vocabulary 
lists for English as an international language. Doctoral dissertation, Victoria 
University of Wellington.

Webb, S., & Rodgers, M.P.H. (2009). The lexical coverage of movies. Applied Lin-
guistics, 30(3), 407–427. doi: 10.1093/applin/amp010

Webb, S.A., & Chang, A.C.-S. (2012). Second language vocabulary growth. RELC 
Journal, 43(1), 113–126. doi: 10.1177/0033688212439367

Zipf, G.K. (1935). The psycho-biology of language. Boston, MA: Houghton-Mifflin.

http://www.kilgariff.co.uk
http://www.kilgariff.co.uk


Please cite this article as: Lyddon P.A. (2017). Discovering Language Properties through 
 Corpus-Based Dictionary Data Analysis. Vocabulary Learning and Instruction, 6 (2), 61–70. doi: 
10.7820/vli.v06.2.Lyddon

Vocabulary Learning and Instruction 
Volume 6, Issue 2, December 2017 

http://vli-journal.org

Discovering Language Properties through 
Corpus-Based Dictionary Data Analysis

Paul A. Lyddon
Osaka Jogakuin College

doi: http://dx.doi.org/10.7820/vli.v06.2.Lyddon

Abstract
To reveal underlying patterns in real language use, linguists have in-
creasingly come to rely on corpus analyses, involving the evaluation of 
statistical frequencies in generally sizable bodies of natural linguistic 
data. However, accessing and analyzing large samples of raw language 
is neither always practical nor even truly necessary, especially in cases 
pertaining to structural characteristics. In fact, the requisite data can 
oftentimes be gleaned from a state-of-the-art (i.e., corpus-based) dic-
tionary. Moreover, given the widespread availability of easily search-
able electronic dictionaries nowadays, almost any language teacher or 
learner can use one to answer a number of these types of queries. This 
paper illustrates this claim with a step-by-step analysis of corpus-based 
dictionary data for the purpose of formulating the sound-symbol rela-
tions in English words with vowels preceding –gh.

Within the discipline of corpus linguistics, a “corpus” is traditionally defined as 
“a large and principled collection of natural texts” (Biber, Conrad, & Reppen, 
1998, p. 4). Moreover, the texts it comprises should have been spoken or written for 
some authentic communicative purpose (Gries, 2009), thus technically disquali-
fying the contents of a dictionary from consideration as a corpus. Nevertheless, 
given the large and principled bodies of lexical data dictionaries contain, they 
can still serve as convenient tools for evaluating statistical frequencies to reveal 
structural linguistic properties that do not necessarily require examples of contex-
tualized utterances, and the findings can subsequently be used to inform second 
language (L2) pedagogy. Lyster (2006), for instance, culled and analyzed 9,961 
nouns from the 20,000-word French children’s dictionary Le Robert Junior Illustré 
to discover patterns of grammatical gender associated with various orthographic 
endings (e.g., all nouns ending in /ø/ are masculine, except when spelled -eue, as 
in banlieue “suburbs,” in which case they are always feminine), and then went on 
to suggest ways to use these regular tendencies to help L2 French learners master 
this notoriously difficult aspect of the language.

In addition to elucidating grammatical structures, dictionary data analyses 
can also be used to uncover phonological patterns. In Japanese, for instance, there 
is a phenomenon known as rendaku, which results in the voicing of a normally 
voiceless obstruent at the start of a non-initial element of a compound (e.g., uta 
“song” + koe “voice” → uta.goe “singing voice”). While a number of systematic 
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rules such as Mootori–Lyman’s Law (Lyman, 1894; Motoori, 1822) and the Right-
Branch Condition (Otsu, 1980) help to explain the absence of rendaku in many 
compounds (e.g., hana.taba “bouquet” and roodoo.kumiai “labor union”), the phe-
nomenon remains less than entirely predictable. For this reason, starting with the 
native Japanese word lists in Martin (1987), Irwin, Miyashita, and Russell (2017) 
compiled a database of over 34,000 rendakuable compounds and tagged them ac-
cording to their rendaku status as given in two major dictionaries, Kojien, 6th ed., 
and Kenkyūsha’s New Japanese-English Dictionary Digital Supplemented Edition.

Previous versions of the database have not only generated research on the 
prevalence of rendaku under various conditions, such as in compounds with at 
least one element three or more moras in length (e.g., nuri.gusuri “salve” or arai.
guma “raccoon”; Irwin, 2016a), but they have also led to the identification of 68 
non-initial elements (e.g., kamo “duck” and tera “temple”) that always undergo 
rendaku and 18 others (e.g., shio “tide” and tsuchi “soil”) that never do (Irwin, 
2016b). As 1,809 of the 9,779 compounds appearing in both database dictionaries 
and unequivocally exhibiting or not exhibiting rendaku end in either a submissive 
or an immune element, remembering the immunity status of a mere 86 out of 
the 1,201 total unique non-initial elements would enable L2 Japanese learners to 
accurately predict the presence or absence of rendaku in nearly 20% of all com-
pounds that they would most likely ever encounter but that are not subject to 
either  Mootori–Lyman’s Law or the Right-Branch Condition.

Though the Rendaku Database took years to compile, even a readily avail-
able standard electronic dictionary can be used to uncover unconscious linguistic 
patterns, provided the data it contains are suitably balanced and representative of 
the target linguistic phenomenon in its entirety.

There is a whimsical poem attributed to T.S. Watt (Taylor & Taylor, 1983), 
entitled “Brush Up Your English: Hints on Pronunciation for Visiting  Foreigners,” 
which starts like this:

I take it you already know

Of tough and bough and cough and dough?

Some may stumble, but not you,

On hiccough, thorough, slough and through?

It later goes on to exemplify numerous other inconsistencies between English 
spelling and pronunciation before finishing with the amazing fact that the poet 
(and presumably the L1 English-speaking reader) had mastered the language by 
the age of five. L2 English learners, on the other hand, may not share Watt’s sense 
of humor in light of the seemingly bewildering variety of pronunciations of just 
this single four-letter combination, -ough. They need not necessarily conclude, 
however, that they simply must learn the pronunciation of each word individually,  
for of the eight given instances of words ending in –ough, only six actually corre-
spond to a unique pronunciation (see Table 1). Although the phonemic transcrip-
tions here represent Standard American English pronunciations, the number of 
categories and the words that constitute them, here and elsewhere below, should 
be the same for other standard varieties of English as well.

hana.taba
roodoo.kumiai
nuri.gusuri
arai.guma
arai.guma
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Next we may ask whether and when L2 English learners (in my case, in 
Japan) are ever likely to encounter these words in their studies or their work 
life. To answer this question, I have chosen Minamide’s (2014) Genius English- 
Japanese Dictionary, 5th ed. (hereafter G5). Not only are Genius dictionaries now 
based a 20 million-word half-written, half-spoken corpus (Taishūkan, 2003), but 
also they have always ranked the headwords they contain by level of importance 
 (Taishūkan, 2009). For the 4th edition, the editors performed a major revision of 
the rankings, comparing the words in other commercially available dictionaries 
with the 6,300-word British National Corpus frequency list and their own pri-
vately developed 62,500-word frequency list to propose initial levels (Taishūkan, 
2006), which they then adjusted to take into account the necessary vocabulary size 
to handle high school textbooks and university entrance exams (Taishūkan, 2009).

At present, the rankings of the roughly 84,250 headwords in the G5 are as 
follows (Minamide, 2014):

A rank: Junior high school level (approx. 1,150 words)

B rank: High school level (approx. 3,150 words)

C rank: University and working world level (approx. 5,300 words)

D rank: Others (approx. 74,650 words)

A figure of 95% lexical coverage has been shown to be sufficient for good L2 lis-
tening comprehension (Van Zeeland & Schmitt, 2013) as well as adequate reading 
comprehension (Laufer & Ravenhorst-Kalovski, 2010). According to thresholds 
suggested by Chujo (2004), the current B rank should, thus, provide this sufficient 
coverage for junior and senior high school textbooks, Eiken Level 2, TOEIC, the 
National Center Test, and most university entrance exams. Moreover, the C rank 
should do likewise for Eiken Level 1 and TOEFL. While some language educa-
tors might argue whether the approved textbooks and official qualification tests 
currently in use in Japan truly reflect the kinds of English we should actually 
teach, the point here is not to endorse national curricular decisions that exceed 
most classroom teachers’ immediate sphere of control but rather to suggest how 
to more responsibly teach what we are now responsible for teaching. As such, the 
contents of the G5 do indeed appear to be representative of the necessary lexicon 
for most Japanese learners of English and therefore appropriate for the purpose of 
answering our question. Table 2 now reflects the distribution of Watt’s examples 
by level of importance.

This reorganization leads us to discover that, at least for the words in the 
poem, two pronunciations of –ough (i.e., /au/ and /ʌp/) are essentially irrelevant, as 
only the most advanced of learners are liable to run into them. However, as the ob-
ject here is to uncover underlying patterns, I next conduct a wildcard search (i.e., 
~ough) of the G5 on a Casio XD-G20000 electronic dictionary to produce a list 

Table 1. Pronunciations of –ough in Watt Poem

/ʌf/ /au/ /ɔf/ /o/ /ʌp/ /u/
tough, slough bough cough dough, thorough hiccough through
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of all the most important words ending in –ough that Japanese learners of English 
are most likely to encounter, the results of which are shown in Table 3.

In summary, there are really only 10 such words. Moreover, /ʌp/ is indeed 
never used, /au/ is only used once, in “plough,” which has the alternate spelling 
“plow,” and /ɔf/ and /u/, though both deemed important in secondary-level En-
glish learning, are truly exceptional. Four words end in /o/, but only one fewer 
ends with –gh pronounced as /f/, which raises an additional question, namely that 
of when –gh is silent and when it is not. A subsequent wildcard search using ~gh 
reveals that “laugh” is the only other word ending in –gh pronounced as /f/. Thus, 
we can now make an exhaustive list of the five target words, given in Table 4.

We also discover that only two other vowel spellings—i, and ei—ever appear 
before a final –gh, and that the pronunciations of these sounds are always /ai/ and 
/ei/, respectively. Table 5 gives a summary of the five words in question.

Adding in the words that end in –ough where the –gh is silent yields Table 6, 
which includes a total of 11 words. Thus, the following tendencies now become clear. 
First, in over two thirds of words ending in –gh, the ending is silent. Second, only 
four vowel spellings ever precede final –gh, and of those, only ou leads to any varia-
tion in pronunciation.

Admittedly, 16 words is a relatively small return on the effort invested thus 
far, but these tendencies encompass a much greater lexicon if we now expand our 

Table 2. Watt Poem –ough Words by Rank in G5

Rank pronunciation of -ough
/ʌf/ /au/ /ɔf/ /o/ /ʌp/ /u/

A through
B tough cough thorough
C
D slough bough dough hiccough

Table 3. Words Ending in –ough Through Tertiary-Level Rank in G5

Rank pronunciation of -ough
/ʌf/ /au/ /ɔf/ /o/ /ʌp/ /u/

A enough – – although, though – through
B tough, rough – cough thorough – –
C – plough – borough – –

Table 4. Important Words Ending in –gh Pronounced /f/

Rank au ou
/æ/ /ʌ/ /ɔ/

A laugh enough –
B – tough, rough cough
C – – –
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search to include not only words that end in –gh but also those that contain at least 
one additional letter thereafter (e.g., ??gh?, ??gh??). We find three more words in 
which –gh is pronounced /f/: “draught,” “laughter,” and “roughly,” all high school-
level words, the first of which has an alternate popular spelling “draft” and the lat-
ter two of which belong to word families we have already identified. We also find 
that when –augh is not pronounced /æf/, it is always pronounced /ɔ/, which is the 
majority of all cases. Finally, we discover that there is only one instance of –eigh 
pronounced as something other than /ei/, which is “height.” As the point now is 
not only to discover the phonological patterns for orthographic combinations but 
also to demonstrate their fruitfulness, Table 7 shows the most important words 
containing post-vocalic silent –gh~.

The consonant digraph -gh only appears after five different vowel spellings: 
ai, i, ei, au, and ou. It is always silent after ai, i, and ei, even if other letters (e.g., 
-t, -th) act to close the syllable, and the pronunciations of these vowel spellings in 
combination with –gh are regular: ai, which only appears in the “straight” word 
family is pronounced /ei/, i is always /ai/ (e.g., “sigh,” “sight”), and ei, like ai, is 
always /ei/ (e.g., “weigh,” “weight”), the only exception being “height”, where it is 
/ai/ as in “high.”

After au, -gh is also almost always silent, with only three exceptions: 
“laugh(ter)” /læf(tər)/ and “draught” /dræft/ (also spelled “draft”). Moreover, other 
than in these exceptions, au before –gh is always pronounced /ɔ/ (e.g., “caught,” 
“naughty,” “daughter”).

Other than “laugh(ter)” and “draught,” there are only other five common 
words in which –gh is pronounced as /f/, and in each case, it is preceded by ou, 
which can be pronounced /ʌ/ (i.e., “enough,” “tough,” “rough(ly)”) or /ɔ/ (i.e., 
“cough”). Otherwise, even after ou, -gh is silent, and the ou is pronounced /o/ (e.g., 
“though,” “thorough”), with only two exceptions: “through” /θru/ and “plough” 
/plau/ (also spelled “plow”). When –ough is followed by –t, with the exception of 
“drought” /draut/, it is always pronounced /ɔt/ (e.g., “ought,” “bought”).

Table 6. Words Ending in Silent –gh

Rank i ei ou
/ai/ /ei/ /o/ /u/ /au/

A high – although, though through –
B sigh weigh borough, thorough – –
C thigh sleigh – – plough

Table 5. Words Containing Vowel Spellings Besides au 
and ou Before –gh

Rank i ei
/ai/ /ei/

A high –
B sigh weigh
C thigh sleigh
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In the end, we discern that there are six basic patterns, which can be de-
scribed as follows:

Pattern #1: i +gh(~) → /ai/: “sigh,” “sight”

Pattern #2: ei +gh(~) → /ei/: “weigh,” “eight”

 Exception (1): “height” /hait/

Pattern #3: ai +gh → -aight(~) /eit/: “‘straight”

Pattern #4: au +gh → -aught(~) /ɔt/: “caught,” “naughty,” “daughter”

 Exceptions (2): “laugh(ter)” /læf(tər)/ and “draught” /dræft/

Pattern #5: ou +ght → /ɔt/: “ought,” “bought”

 Exception (1): “drought” /draut/

Pattern #6: ou +gh → /o/: “though,” “thorough”

 Exceptions:

 –gh is f (2): “through” /θru/ and “plough” /plau/

 –ough is /ʌf/ (3): “enough,” “rough(ly),” and “tough”

 –ough is /ɔf/ (1): “cough”

Of course, Japanese learners may still have difficulty producing /ʌ/ as well as dis-
tinguishing /ɔ/ from /o/. Nevertheless, by learning just 6 patterns and a mere 10 
exceptions, they should at least potentially be able to identify the target pronunci-
ations of vowel sounds before -gh in all 118 of the most important words up to the 
9,600-word level.

Conclusion
Given the modern standard of compiling dictionaries on the basis of corpus 
data and the widespread availability of powerful digital tools to facilitate their 
exploitation, dictionary analyses, unconventional though they may be, present 
a viable option for discovering unconscious lexical patterns in cases where large 
samples of raw language data are either impractical or unnecessary. As a supe-
rior alternative to both demoralizing agnosticism and faulty intuition, the find-
ings they yield can then be used to inform, motivate, and improve L2 teaching 
and learning.
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Abstract
This study measured the vocabulary burden of popular English songs to 
determine what vocabulary is needed to understand 95% and 98% of the 
words in songs. The researcher analyzed the vocabulary in 2,175 songs, 
which consisted of 678,309 tokens. The results showed that knowledge 
of the most frequent 2,000 word families and proper nouns and marginal 
words provided 96.05% coverage, and knowledge of the most frequent 
5,000 word families and proper nouns and marginal words provided 
98% coverage of the English used in songs in the corpus.

1 Introduction
It is well recognized that input for second-language learners needs to be com-

prehensible. There is also agreement that the use of comprehensible authentic ma-
terials benefits the learning process (e.g., Guariento & Morley, 2001). Educators have 
been using songs as input of this type for English language learning for many years. 
The L2 pedagogical literature is replete with descriptions and testimonies of useful 
classroom activities using music and songs (e.g., Brand, 2007; Domoney & Harris, 
1993; Lems, 2005). However, the lexical demands of English songs can pose problems 
for L2 learners who lack the appropriate level of receptive vocabulary knowledge nec-
essary to sufficiently comprehend them. Thus, it is important to establish the level of 
vocabulary needed to effectively facilitate comprehension of popular English songs.

2  Lexical Profiling
The idea behind lexical profiling research is the principle that the more fre-

quent a word is, the more important it is to learn and the more likely it is to be 
learnt (Milton, 2009; Nation, 2013a). This line of research has provided educators 
with an extremely useful set of resources that they can apply to curriculum and 
course design, the setting of learning goals, materials development, and vocabu-
lary analysis and test development (Nation & Webb, 2011). As Brown (2013) ex-
plained, lexical profiling research consists of three strands: (1) generating word 
lists based on the frequency of occurrence and range of use in large corpora, (2) 
examining text coverage, the number of words needed to make up a certain per-
centage of a text, and (3) measuring the amount of coverage, the percentage of 
known words in a text, required for successful comprehension of a text. The second 

http://dx.doi.org/10.7820/vli.v06.2.Romanko
http://vli-journal.org
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strand, examining text coverage, can be used to measure the vocabulary burden of 
popular English songs in order to determine what vocabulary level is necessary to 
adequately comprehend songs.

3 Research on Text Coverage
The primary goal of text coverage studies is to determine the percentage 

of word families at various frequency levels in written or spoken texts. By doing 
so, researchers can calculate the probabilistic vocabulary thresholds that learners 
need to reach in order to have a greater likelihood of comprehending a certain 
type of discourse. Two key thresholds commonly presented in research studies 
of this type are the number of word families needed for 95% and 98% coverage 
of a text. Basically, the lower boundary of 95% represents minimal to reason-
able comprehension for written texts (Laufer & Ravenhorst-Kalovski, 2010) and 
good, but not necessary complete comprehension for spoken discourse (Bonk, 
2000; Van Zeeland & Schmitt, 2013) while the upper boundary of 98% represents 
adequate, unassisted to optimal comprehension for written texts (Hu & Nation, 
2000; Schmitt, Jiang, & Grabe, 2011), and very high comprehension for spoken 
discourse (Van Zeeland & Schmitt, 2013).

Studies examining written discourse (e.g., Nation, 2006) have found that 
in most cases approximately the first 4,000 word families plus proper nouns and 
marginal words (PNAMW) typically provide 95% coverage, while the first 8,000 
word families plus PNAMW typically provide 98% coverage. Studies examining 
spoken discourse (e.g., Webb & Rodgers, 2009a, 2009b) have reported that in most 
cases, roughly the first 3,000 word families and PNAMW typically provide 95% 
coverage, while the first 7,000 word families and PNAMW typically provide 98% 
coverage.

4 Purpose of This Study
There have been only two small-scale academic studies which have exam-

ined the vocabulary of songs. Murphey (1992) analyzed a 13,000 word corpus 
of the top 50 songs in English from the September 12, 1987 Music & Media Hot 
100 Singles chart and Meara (1993) did a lexical analysis of the roughly 1,500 
words that made up the pop songs of British-Irish singer-songwriter Chris 
de Burgh’s album Into the Light (de Burgh, 1986). An investigation which ex-
amines the lexical challenges or popular English songs with a larger, more 
comprehensive corpus would now be informative. The aim of this article is to 
contribute to the growing body of lexical profiling research and report on one 
of the main findings from a larger research project that answered the following 
research question:

What vocabulary size, in terms of knowledge of word-frequency levels, is 
necessary to reach 95% and 98% coverage of popular English songs?

Since there has not been any investigation of the coverage levels needed for 
the comprehension of songs, the coverage levels borne out in the text coverage 
research for spoken and written discourse have been adopted here.
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5 Method

5.1 Materials
The 678,309-token song corpus used in this study consisted of 2,175 songs. 

The average number of tokens (words) per song was 312. The goal was to provide 
an accurate representation of commonly listened to songs by creating a corpus 
representative of well-known songs from a variety of genres. This was done by 
selecting songs based on their impact and influence on culture from the 1950s 
through to the 2000s. A song’s impact on culture was determined by: (1) a song’s 
ranking by experts in the music industries in the United States (US) and the United 
Kingdom (UK) and (2) a song’s popularity based on radio airplay, sales data, and 
streaming data in the US, and sales and streaming data in the UK.

Songs based on music industry expert opinion were taken from the best of 
song lists published by two established music magazines—Rolling Stone maga-
zine in the US and New Musical Express in the UK. A total of 885 of the 1,100 
songs from the Rolling Stone and New Musical Express best of song lists were 
used in the corpus. There were 207 songs that appeared on more than one list, two 
foreign language songs, five instrumental songs and one song released before the 
1950s that were not entered into the corpus.

For a song to be selected based on its popularity, it had to reach the 
number one position in the Billboard Magazine’s Billboard Hot 100 Chart in 
the US or the Official Charts Company’s UK Singles Chart in the UK. The 
rationale is that these songs are arguably the most popular, the most famil-
iar and listened to by a wide audience, and have/had the greatest cultural 
 impact. A  total of 1,290 number one songs from the music charts in the US 
and UK from January 1950 to December 2009 were collected for the corpus. 
This accounted for nearly 60% of all the number one songs from the two charts 
during this period. Instrumental songs, foreign language songs, and spoken 
comedy tracks from the charts were not included in the corpus. Songs that 
reached  the number one position in both charts were only entered into the 
corpus once.

Text files of all of the song lyrics were created and used for the analysis. 
Nonsense words, unintelligible words and phrases that could not be heard clearly 
in the songs, and foreign language words used in the lyrics were removed from 
the corpus. This accounted for 0.23% of the corpus. The spellings of words said 
as connected speech such as wanna for want to or want a and lemme for let me, 
and reduced speech such as rockin’ for rocking, ‘em for them or him and a’ or n for 
the word and were changed to conform to the spellings used in the BNC/COCA 
wordlists, which were used for the analysis. Each occurrence of connected speech 
and/or reduced speech was confirmed by listening to each song in the corpus. 
When connected speech and/or reduced speech had not been transcribed in the 
lyrics, it was added to the text files. Connected and reduced speech accounted 
for 3.3% of the tokens in the corpus. Webb and Rodgers (2009a, 2009b) suggested 
that the amount of connected and reduced speech in spoken English may be one 
of a number of factors which influence comprehension and vocabulary learning. 
It should be noted that knowing the full forms of the words does not guarantee 
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that listeners will be able to recognize the reduced forms or connected speech 
in the songs.

5.2 Analysis
The AntWordProfiler program (Anthony, 2014) was used to analyze the song 

lyrics in the corpus. This program generates vocabulary statistics and frequency 
information about a corpus of texts analyzed with the software. It compares the 
words in a corpus against a set of vocabulary level lists that are used with it.

To find the vocabulary size necessary to reach 95% and 98% coverage of songs 
in the corpus, Nation’s (2012) 25 1,000-word BNC/COCA frequency lists were used 
with AntWordProfiler to show in which 1,000 word family level (1,000–25,000) the 
words in the songs occurred. The BNC/COCA lists use word families as the unit of 
counting, which Nation (Nation, 2013b, 2016) and Nation and Webb (2011) consider 
to be a sensible unit of counting for receptive purposes like listening and reading, the 
two ways song lyrics are received (cf. Brezina & Gablasova, 2015; Brown, 2013; Gard-
ner & Davies, 2014). Moreover, since the lists inherit the strengths and weaknesses 
of the corpora they are derived from, the BNC/COCA word family lists, developed 
with both spoken and written, British and American discourse, were considered most 
appropriate for the unique nature of the majority of songs in this corpus, which were 
written and sung by both American and British artists. The word families in the lists 
were based on Bauer and Nation’s (1993) Level 6 classification of word families. Level 
6 word families include inflections and all of the derivational affixes (91) from Levels 
2–6. For more information about the word lists see Nation (2012, 2016). Proper nouns 
and marginal words (e.g., woh, shooby, and aaow) which appeared in the “not in the 
lists” category (words less frequent than the most frequent 25,000 word families and 
not found in any of the supplementary word lists used in the analysis) were reclassified 
as proper nouns and marginal words and added to those supplementary lists.

6 Results
Table 1 presents the tokens, types, and cumulative coverage with and without 

PNAMW for the 2,175 popular English song corpus. In column seven, PNAMW were 
added to the coverage figures needed to know each 1,000 word level as they have a lower 
learning burden than regular words and learners with a reasonable vocabulary are 
likely to know or be able to recognize them (Nation & Webb, 2011) (cf. Brown, 2010).

The bottom row shows that there was a total of 678,309 tokens, 12,342 different 
word types, and 7,794 word families contained in the corpus. Most of the tokens in 
the corpus were accounted for by the first 1,000 word families (582,309). These tokens 
represented 85.85% of the total tokens in the corpus. This shows the importance of 
knowing the most frequent word families in English. The figure 92.98% in the top cell 
in Column 7 is the coverage of the most frequent 1,000 word families (85.85%) plus the 
coverage of PNAMW (1.09 and 6.04%, respectively). The second highest percentage of 
words in the corpus after the first 1,000 word families was for marginal words (6.04%). 
Compared to the percentage of marginal words in previous corpus studies on movies 
(0.70%) and TV (1.03%) (Webb & Rodgers, 2009a, 2009b) marginal words seem to be a 
distinctive feature of the vocabulary used in songs. Evidence of this can be seen in the 
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most frequent 100 word types. Nine of the most frequent 100 word types in the corpus 
were marginal words. They were, oh (6,302 occurrences), doo (4,182), lah (3,432), ooo 
(2,091), ooh (2,051), nah (1,791), bah (1,431) dah (1,405), and ah (1,325).

The results indicated that knowledge of the most frequent 2,000 English 
word families and PNAMW is needed to reach 95% coverage (96.05%), while 
knowledge of the most frequent 5,000 English word families plus PNAMW is re-
quired to reach 98% coverage (98%).

Table 1. Tokens, Types, and Cumulative Coverage with and Without Proper Nouns and Marginal 
Words for 2,175 Songs

Word list Tokens Token (%) Types Word  
families

Coverage 
without  

PNAMW (%)

Coverage 
including 

PNAMW (%)

1,000 582,309 85.85 2977 996 85.85 92.98
2,000 20,795 3.07 1927 907 88.92 96.05*
3,000 4,871 0.72 1003 628 89.64 96.77
4,000 5,261 0.78 956 582 90.42 97.55
5,000 3,072 0.45 719 504 90.87 98.00+

6,000 2,633 0.39 543 403 91.26 98.39
7,000 1,480 0.22 378 308 91.48 98.61
8,000 1,151 0.17 284 236 91.65 98.78
9,000 1,003 0.15 241 199 91.80 98.93
10,000 604 0.09 178 159 91.89 99.02
11,000 619 0.09 130 118 91.98 99.11
12,000 591 0.09 125 112 92.07 99.20
13,000 421 0.06 98 87 92.13 99.26
14,000 270 0.04 61 59 92.17 99.30
15,000 267 0.04 58 54 92.21 99.34
16,000 212 0.03 47 46 92.24 99.37
17,000 72 0.01 31 31 92.25 99.38
18,000 103 0.02 33 32 92.27 99.40
19,000 46 0.01 22 22 92.28 99.41
20,000 55 0.01 23 22 92.29 99.42
21,000 47 0.01 16 15 92.30 99.43
22,000 37 0.01 8 8 92.31 99.44
23,000 135 0.02 21 17 92.33 99.46
24,000 97 0.01 8 8 92.34 99.47
25,000 5 0.00 5 5 92.34 99.47
Compounds 2,362 0.35 405 363 92.69 99.82
Acronyms 294 0.04 65 62 92.73 99.86
Slang 631 0.09 111 95 92.82 99.95
Proper nouns 7,396 1.09 1,405 1363 93.91
Marginal words 40,982 6.04 245 134 99.95+
Not in the lists 488 0.07 219 219 100.02 100.02
Total 678,309 12,342 7,794

Note: Based on the BNC/COCA word family lists.
PNAMW = proper nouns and marginal words.
*Reaching 95% coverage. +Reaching 98% coverage.
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7 Discussion
In answer to the research question, a vocabulary size of the 2,000 most fre-

quent word families and PNAMW is required to reach 95% coverage, while a vo-
cabulary size of the most frequent 5,000 word families plus PNAMW is necessary 
to reach 98% coverage. This is in agreement with the results of previous studies of 
general spoken English which showed a vocabulary size of around 3,000 word fam-
ilies plus PNAMW is needed for 95% coverage, while a vocabulary size of roughly 
7,000 word families plus PNAMW is required for 98% coverage. These findings 
suggest that if 95% coverage is adequate for comprehension then songs may be 
an appropriate source of input for English-language learners (ELL). Learning the 
2,000 most frequent word families of English would be an achievable goal for 
many ELL. However, if 98% coverage is required for comprehension then songs 
may be more useful for intermediate and advanced learners who already have a 
substantial vocabulary. Learning the most frequent 5,000 word families would be 
a challenging goal that many ELL may fall short of without concerted effort. It 
should be noted that the levels of coverage that have been found necessary/and or 
adequate for coverage of spoken and written texts may not be the same for songs.

With regard to PNAMW in songs, although some marginal words may need 
to be learned by some learners (Nation, 2016), the marginal words used in songs 
should pose a minimal burden as they are predominantly interjections, exclama-
tions, and nonsense syllables used to express emotions and make sounds that flow 
with the music. For example, six of the nine marginal word types in the top 100 
word types in the corpus (doo, lah, ooo, nah, bah, and dah) were non-lexical vo-
cables, syllables without lexical or semantic content (Chambers, 1980) that are 
used to sing the melody and/or rhythm of a song instead of regular words. The 
more learners use English songs for learning purposes, the more likely they will 
become familiar with the way these types of marginal words are used in songs. On 
the other hand, the percentage of proper nouns found in songs (1.09%), while sig-
nificantly less than in previous corpus studies on movies (2.67%) and TV (2.96%) 
(Webb & Rodgers, 2009a, 2009b), may still be challenging for some learners. Re-
search shows that proper names that require previous knowledge are potential 
comprehension barriers that need to be taken into consideration (Kobeleva, 2012). 
For example, Lebron (an American professional basketball player), which ap-
peared in the song corpus, would likely require learning in much the same way as 
other words for many ELL unfamiliar with this American sports star, especially 
in listening-only situations where its form (an initial capital letter) cannot be used 
to help recognition and/or comprehension.

8 Conclusion
This report on one of the main findings from a larger research project has 

shown that to reach 95% coverage of the spoken (sung) English used in popular 
English songs, ELL require knowledge of the most frequent 2,000 English word 
families and PNAMW. This suggests that songs have the potential to be accessible 
language and vocabulary leaning resources for a wide range of language learners. 
However, it is important to note that knowledge of the most frequent 2,000 word 
families and PNAMW does not guarantee adequate comprehension. As well, 
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teachers and ELL need to keep in mind that the vocabulary burden will vary 
between songs, which emphasizes the importance of using lexical profiling to find 
songs that best suit their language and vocabulary learning needs.
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Abstract
Tools and methods developed in the field of corpus linguistics play an 
often understated but important role in much of vocabulary research. 
This article offers a commentary on four vocabulary studies that 
 explicitly reference the use of corpus linguistics in the development 
of new vocabulary resources, tools, and concepts. First, the article 
 categorizes corpus linguistics research into two distinct areas and then 
positions the four studies in these areas. Next, the article summarizes 
the results of the four studies, before making suggestions for strength-
ening the works from the perspective of mainstream corpus linguistics 
research. The  article  concludes with a general comment on the value of 
the studies as they relate to corpus linguistics and vocabulary research 
in general.

1 Introduction
Corpus linguistics is an empirical approach to language analysis based 

on a representative sample of target language stored as an electronic data-
base (i.e., a corpus) (Biber, Conrad, & Reppen, 1998). Most studies in the field 
rely on computer software for the quantitative analysis of linguistic features 
in very large corpora, comprising thousands, millions, and sometimes  billions 
of  words. However, smaller scale studies are also undertaken, sometimes 
through the manual analysis of corpus texts with or without the assistance 
of computers. It is also common to find corpus researchers supplementing 
 quantitative results with a qualitative analysis and interpretation of those 
results.

The resources, tools, and techniques developed in the field of corpus 
 linguistics play a particularly important role in many vocabulary studies. For 
example, balanced, representative corpora, such as the British National  Corpus 
(BNC) (BNC Consortium, 2007) and the Corpus of Contemporary American 
English (COCA) (Davies, 2008), often serve as the starting point for vocabu-
lary frequency counts and coverage measures (see for example Nation, 2013). 
Corpus tools, such as word frequency profiling tools (e.g.,  AntWordProfiler, 
Anthony, 2014a) and concordancers (e.g., AntConc, Anthony 2014b), are the 
primary analytical tools used by vocabulary researchers. Also, the analysis of 
corpora using these tools provides vocabulary researchers with insights on phe-
nomena such as multi-word units and collocation. However, it is surprisingly 
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rare to see vocabulary researchers making explicit reference to the use of cor-
pus linguistics in their work. It can be hypothesized that this is due to a mis-
conception about what corpus linguistics research represents.

In this article, four vocabulary studies that make a clear reference to cor-
pus linguistics research will be discussed in terms of their position within the 
field of corpus linguistics (Brown, 2017; Lyddon, 2017; Mizumoto, 2017; Ro-
manko, 2017). Next, the article will summarize the results of the studies and 
discuss ways in which they can be strengthened from the perspective of main-
stream corpus linguistics research. Finally, the article will conclude with a brief 
comment on the value of the studies as they related to corpus linguistics and 
vocabulary research. All four studies were presented at the 2017 JALT Vocabu-
lary SIG Symposium held on September 09, 2017, at Osaka Jogakuin University, 
Osaka, Japan.

2 Corpus Linguistics as a Methodology
Researchers have debated heavily about the position of corpus linguistics 

in the field of linguistics as a whole. Some influential researchers, such as John 
Sinclair (2004) and Tognini-Bonelli (2001), have made strong claims that cor-
pus linguistics should be considered to be a unique branch of linguistics that 
provides us with completely new ways to observe and understand language. 
However, others in the field lean toward the view that corpus linguistics is es-
sentially a methodology; a bag of resources, tools, and techniques that are used 
to help us understand how language works. From this perspective, although 
the insights gained from corpus linguistics might be profound, it is not a true 
sub-discipline of linguistics in the same way that phonology, pragmatics, syn-
tax, and so on are usually described. (For an in-depth discussion on this topic 
from the perspectives of multiple corpus linguists, see Viana, Zyngier, & Barn-
brook, 2011).

If corpus linguistics is considered to be essentially a methodology, re-
search that contributes to the development of that methodology can be con-
sidered to be in some way “fundamental” to the field. This is in contrast to 
the more conventional use of the term “fundamental,” which refers to research 
conducted primarily to acquire new knowledge of the underlying foundations 
of a field (European Union, 2006). Following this terminology, “fundamen-
tal” corpus linguistics research would include the creation of new corpus data 
resources, analytical tools, statistical methods, and visualization techniques. 
In  contrast,  research that utilizes these resources, tools, and techniques in 
other fields can be considered to be “applied” corpus linguistics research. Re-
search in this category would include studies in the area of language under-
standing (e.g., receptive/productive studies related to phonology, pragmatics, 
syntax, morphology, discourse, vocabulary, and so on). It would also include 
studies  on  language teaching, learning, and testing, and the development of 
language engineering applications (e.g., web search engines, data-mining tools, 
query systems, flash-card learning programs, plagiarism detection systems, 
chat bots, and so on). The two branches of corpus linguistics are visualized in 
Figure 1.
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3 Positioning Four Vocabulary Studies within the Field of 
Corpus Linguistics

3.1 Measuring the Vocabulary Burden of Popular English Songs 
by Rick Romanko

Romanko’s (2017) study aims to measure the vocabulary burden of popular En-
glish songs as a step toward understanding if they serve as a useful source of authen-
tic, comprehensible input for second language learners. The underlying assumption 
here is that English songs have been successfully used in second language learning 
classroom activities, but that the lexical demands of songs are still unknown. By es-
tablishing the vocabulary level of songs, course materials designers and instructors 
would be in a better position to assess their usefulness in the classroom, and perhaps 
be better informed about the sort of vocabulary demands that they place on learners.

Romanko follows a three-step process in his research. First, he undergoes 
the arduous task of creating a representative corpus of popular songs. Second, 
he determines the word-family frequency levels of all words in the corpus using 
 AntWordProfiler (Anthony, 2014a) with reference to the rankings given in the 
BNC/COCA word-family list (Nation, 2012). Finally, he produces a word-family 
coverage profile for the entire corpus, which he then uses to estimate the overall 
vocabulary burden of popular English songs.

The results of the study show that the most frequent 2000 word families in 
the BNC/COCA lists combined with proper nouns and marginal words (PNAMW) 
cover over 95% of all the words in the corpus. Also, the coverage of words in the 
corpus increases to over 98% when the most frequent 5000 word families com-
bined with PNAMW are considered. Romanko argues that these results lend sup-
port for popular English songs being considered as an appropriate source of input 
for English language learners (ELL). If a 95% coverage is necessary for compre-
hension (for reading at 95% coverage, see Laufer & Ravenhorst-Kalovski, 2010), 
learning the 2000 most frequent word families of English would be an achievable 
goal for many ELL. However, if a 98% coverage is necessary (for reading at 98%, 
see Hu & Nation, 2000), then songs may be more useful for intermediate and ad-
vanced learners of English.

Figure 1. The two main branches of corpus linguistics research.
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From a corpus linguistics perspective, Romanko’s work is both fundamental 
and applied in nature. At the fundamental level, he creates a novel spoken corpus 
resource of popular English songs. At the applied level, he then uses this corpus 
to understand the language of songs from a vocabulary perspective. Clearly, the 
value of the applied results relies heavily on the quality of the fundamental corpus 
building work. It is here that mainstream corpus linguistics research can suggest 
areas where the corpus design might be improved.

Romanko’s corpus is designed to be representative of popular English songs, 
where “representative” means that findings based on the corpus can be gener-
alized to the target language variety, that is, popular songs. To determine how 
representative the corpus is, we need to consider five factors:

•	 balance (range of genres included)
•	 change over time (static vs. dynamic)
•	 sampling (how the texts for each genre are selected)
•	 cleaning/markup (how the texts are formatted)
•	 annotation (what information is added to the texts)

It is clear that Romanko goes to great efforts to create a representative corpus. 
Potentially all music genres are included in the corpus through a design decision 
to include songs appearing as “Number One” hits in the United States and United 
Kingdom as well as those ranked by music experts as “the best.” Change over time 
is also considered as music from the 1950s to 2000s is included, although the evolu-
tion of individual songs over time is not taken into account. In terms of sampling, 
the corpus songs are collected from two of the largest markets of English music, 
that is, the United States and United Kingdom. However, this means that the pop-
ular English music of other countries will be ignored. Finally, great care is taken 
to ensure that the corpus texts are cleaned and formatted to match the audio re-
cordings, and spellings are standardized to match those in the BNC/COCA word 
lists. It seems, however, that the various properties of the corpus texts do not ap-
pear to be embedded in the texts using an annotation scheme, making it difficult 
to search for features such as year, rank, and genre at a later stage.

Perhaps the greatest weakness of Romanko’s design is that the corpus clearly 
does not solely represent “popular” English songs. The inclusion of songs that  
have been evaluated as “best” songs, widens the scope of the corpus to reflect 
those that have some kind of artistic value or perhaps impact on society and cul-
ture in a profound way. (A detailed study of the expert’s rationale for their “best” 
choices would be needed to understand fully what the songs represented). How-
ever, on first viewing, perhaps the study should best be described as measuring the 
vocabulary burden of “influential” English songs. Or, better, perhaps Romanko 
should have removed the “best” songs from the corpus completely. One further 
weakness in the design is that it is not clear if the “Number One” hits were those 
that reached this position each week, month, or year of the study. Clearly, the time 
frame will have a huge impact on which songs will be included. If weekly “Num-
ber One” hits are included, there is a high probability that immediately popular 
and trending hits will be included. On the contrary, if only yearly “Number One” 
hits are included, more widely recognized “smash” hits will feature prominently 
in the corpus.
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The corpus created by Romanko is clearly a valuable and useful resource for 
future researchers. There is no doubt that a public release of this corpus would be 
greatly welcomed by the corpus linguistics and vocabulary research communities. 
Also, the findings presented in this study should raise interesting questions for 
both researchers and instructors of English as a foreign language.

3.2 Discovering Language Properties through Corpus-Based Dic-
tionary Data Analysis by Paul Lyddon

Lyddon’s (2017) study aims to demonstrate that valuable observations can 
be gained from corpora, even when they are accessed indirectly. He does this by 
showing how learners can discover important information about the usage of the 
English “gh” sound through data searches in a popular Japanese brand electronic 
dictionary. The important point here is that the dictionary developers have cre-
ated an interface that allows users to directly search for information provided by 
embedded corpora, in this case, corpora of junior and senior high school text-
books, university entrance examinations, and work language. This means that 
users do not need to complete the sometimes arduous work of building corpora 
for themselves, as was the case in Romanko’s study.

From a corpus linguistics perspective, Lyddon’s work does not provide us 
with new corpus resources, tools, statistical methods, or visualization techniques. 
However, it does provide a clear and convincing demonstration of how corpora 
can be used (indirectly) to provide insights on language phenomenon. It also of-
fers an interesting way of using corpora indirectly in language teaching. In this 
sense, Lyddon’s work is clearly an example of applied corpus linguistics research.

One important question that this study raises is the degree to which research-
ers, teachers, and learners should value the insights that indirect observations 
of a corpus provide them. Clearly, if the underlying corpus is well designed and 
representative of the user’s language of interest, the results will be accurate and 
valuable. However, if the corpus is poorly designed and/or only observable indi-
rectly through an interface, then it is very difficult to evaluate the accuracy or even 
the value of the results that come out of it. Sadly, most corpora embedded into 
electronic dictionaries or made available through an online interface cannot be 
observed directly. Also, in most cases, design decisions such as the size, balance, 
sampling frame, included texts, cleaning procedures, and annotation schemes of 
the underlying corpus are unknown or unavailable to the user. In Lyddon’s study, 
a detailed description of the dictionary’s underlying corpora is not provided. This 
raises a serious concern about the accuracy and value of the insights on pronunci-
ation discussed in the study.

A related question is how any results from corpora that are observed through 
a corpus interface can and should be interpreted. All corpus interfaces serve as 
a lens through which some features of the corpus are highlighted and others are 
dulled or hidden completely. They also make assumptions about the target user, 
such as their level of experience with interfaces, their technical background, and 
their familiarity with the target data. If the actual user does not match the de-
signer’s assumed user, the interface experience will be poor and the likelihood of 
search errors, frustration and confusion with the interface, and misinterpretations 
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of the results will increase. These points of fact lead to the conclusion that Lyd-
don’s proposed method must be evaluated not only in terms of the degree and 
accuracy of the information gained from the electronic dictionary, but also the 
learners’ interactions and experiences with the electronic dictionary when used 
in this way. Perhaps their level of experience with software interfaces allows them 
to carry out all the searches in a simple and easy way. However, they might not be 
able to interpret the results if they are not familiar with the pronunciation symbols 
used in the interface. Or, they might be very familiar with interpreting pronunci-
ation symbols and explanations, but lack the experience to search for information 
effectively, which leads to a poor learning experience.

The questions raised by Lyddon’s work are very important and require much 
consideration within the corpus linguistics community. On the “fundamental” 
side of the field, they impact directly on the work of corpus tool developers, who 
constantly strive to offer users more powerful ways to interact with corpora in 
easy and effective ways. On the “applied” side of the field, the questions raise 
issues about the ways all results from corpus observations can and should be un-
derstood and interpreted.

3.3 Coverage-Based Frequency Bands: A Proposal by Dale Brown
Brown’s (2017) study proposes a novel way to group vocabulary items for 

research and teaching purposes, based on their coverage in a reference corpus. 
This approach is claimed to have distinct advantages over a traditional approach 
in which vocabulary items are first ordered by frequency and then grouped into 
1000-item bands.

Brown suggests that the traditional approach has three distinct problems. 
First, he explains that the utility of vocabulary items varies greatly with frequency. 
Second, he explains that 1000-item bands will exhibit massive variation in the fre-
quency of items within the bands. Third, he explains that if the approach is used 
to group words in different corpora, items in each band will vary considerably 
across corpora, with increased variability at lower band levels. Brown describes 
this as a progressively poorer “reliability” of the item placement. The alternative 
he proposes is to rank words by frequency first and then group them according to 
their coverage in the corpus. This approach results in bands that are not fixed in 
size, but are fixed in terms of the percentage of tokens they cover in the reference 
corpus. He goes on to investigate some of the properties of coverage bands if used 
by vocabulary test developers.

From a corpus linguistics perspective, Brown’s work is clearly an example of 
applied corpus linguistics research, as it shows an interesting application of well-
known and commonly used lemmas lists and frequency data that are extracted 
from the Corpus of Contemporary American English (COCA) (Davies, 2008). To 
understand the value of Brown’s research, it is, therefore, necessary to assess the 
advantages that a coverage-based approach offers over a traditional 1000-item 
band approach.

In response to the first problem that Brown raises about traditional 1000-
item bands, the coverage approach surprisingly does not appear to offer any 
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advantage as it is also based on a frequency ranked list of items. Indeed, the 
fact that the utility of vocabulary items varies with frequency is not necessar-
ily a problem at all (in either approach) when it is considered that the purpose 
of vocabulary bands is often to group items into different categories of utility. 
On the other hand, the coverage approach clearly addresses the second problem 
of traditional bands that Brown discusses. Coverage bands will exhibit a lesser 
variation in the frequency of items within bands. Interestingly, though, in both 
approaches the underlying (Zipfian) distribution of items is identical. This leads 
to the observation that the lesser variation within the coverage bands is a result 
of the different bands containing widely different numbers of items. For example, 
the first band will contain a very small number of items (e.g., 3) and the final band 
can potentially contain half the total number of items in the corpus as a whole. 
In this sense, the problem of item frequency variation in the traditional approach 
is addressed by introducing a different problem of item count variation. It is cer-
tainly not immediately clear that this alternative approach is pedagogically more 
useful. The advantage afforded by the coverage approach in terms of the third 
problem of item placement “reliability” is only briefly discussed by Brown. He 
suggests that the coverage approach is more likely to be “reliable” as the number 
of items in each band will vary considerably. This view is perhaps valid, although 
more research would be necessary to confirm it. However, it must also be remem-
bered that one of the main reasons for the predicted improved “reliability” is that 
 several of the bands are extremely wide in nature.

Brown’s coverage approach is certainly a thought-provoking proposal. With-
out a good understanding of corpus data frequency distributions, the impact that 
grouping choices have on the nature and contents of different bands would be ex-
tremely difficult to assess. Brown should also be commended for raising questions 
about the rationale behind traditional 1000-item banding of vocabulary. Very few 
researchers question basic assumptions such as these. In this way, the study is of 
value to all researchers of vocabulary.

3.4 Initial Evaluation of AWSuM: A Pilot Study by Atsushi Mizumoto
Mizumoto’s (2017) study presents an initial evaluation of a newly developed 

writing support tool that helps learners to notice, confirm, find, and see the im-
portance of single- and multi-word units in different sections of research articles 
from various specialized disciplines. Results based on learner survey data suggest 
that the tool can serve as a valuable aid in the writing classroom. There is also 
clear scope to develop the tool further and test its efficacy with learners of differ-
ent proficiency levels and with different levels of computer literacy.

From a corpus linguistics perspective, Mizumoto’s study is another exam-
ple of applied research. However, here, the application of corpus linguistics is 
in the area of language engineering. Mizumoto develops his system through the 
extraction of varying-length lexical bundles (Biber & Barbieri, 2007) presumably 
from a corpus of research articles from various disciplines that are annotated to 
mark the discipline, article section, and genre move (Swales, 1990). Interestingly, 
Mizumoto provides no details of the actual corpus used in the system. This point 
perhaps highlights his preferred focus on the application of corpus linguistics in 



Vocabulary Learning and Instruction, 6 (2), 79–87.

Anthony: Corpus Linguistics and Vocabulary86

the development of useful language engineering tools, rather than corpus lin-
guistics itself.

The value of a tool of this kind can only be comprehensibly evaluated by 
understanding all of its components. For scholars reading about Mizumoto’s tool, 
a description of the underlying corpus is essential. This point takes the discussion 
back to the work of Romanko (2017) and the degree to which the corpus can be 
considered to be representative of the learners’ target language. For example, does 
the corpus include the full range of genres required by users? Does the corpus 
represent the way that language changes over time? Are the texts all sampled from 
the same few issues of a journal or is a random sampling procedure employed? Are 
the texts cleaned to remove figure data that would render as noise in the results? 
Also, what is the annotation scheme used and how easy is it accessible by users? 
In fact, at some point, these same questions need to be asked by learners who are 
evaluating the tool in the classroom. For inexperienced learners, the tool may 
appear immediately useful and user friendly. However, as they gain experience 
and knowledge of their target fields, they will inevitably need a more complete 
understanding of the data on which the tool is based. Also, from a pedagogic 
point of view, the system will certainly benefit by having this information readily 
accessible by both learners and their instructors.

4 Conclusion
The four studies discussed in this article each utilize corpus linguistics in a 

different way to advance the field of vocabulary research. As such, they provide 
an interesting and useful view of the broad scope and applicability of corpus re-
sources, tools, statistics methods, and visualization techniques. It is hoped that 
the four authors, as well as other vocabulary researchers, will take these studies as 
starting points for further research on vocabulary that utilizes and contributes to 
fundamental and applied corpus linguistics research.
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