Designing a Study to Measure the Effects of Computer-based Minimal Pair Identification
Training on L2 Aural Word Recognition and Listening Comprehension
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Abstract

This article describes the research design of a study to measure the effect that
minimal pair identification training has on listening comprehension and the
ability to recognize spoken words. An extensive literature review and theoretical
background for the study are also provided. The study hopes to determine
whether English learners, who practiced identifying aurally presented minimal
pairs for five weeks, will improve their general listening comprehension ability
and their ability to recognize aurally presented words as compared to a control
group. If a causal relationship between demonstrated between these variables,
there may be pedagogical implications for more focus on bottom-up skills such

as phoneme identification to enhance general listening comprehension.

Listening is a fundamental skill for English language learners. It promotes the development of
other language skills (Dunkel, 1991; Rost, 2002) and is an essential skill in itself for communication.
However, many learners consider listening as the most difficult skill in language learning (Hasan,
2000; Kim, 2002; Graham, 2003). Managing the speed of the input, segmenting the input correctly,
effectively using working memory to quickly process the input and interpreting meaning for prosodic
features such as stress and intonation are some of the reasons given for its difficulty (Vandergrift and
Baker 2015).

Researchers have been exploring which factors have the greatest positive impact on listening
ability. One important finding is that L2 vocabulary knowledge has emerged as a strong predictor
of listening comprehension ability (Staehr, 2009; Vandergrift & Baker, 2015). In Staehr’s study the
correlation between L2 listening comprehension and L2 vocabulary knowledge was quite strong (r =
0.70) but the L2 vocabulary assessments only presented the words in written form. Vandergrift and
Baker used aurally presented L2 vocabulary assessments and found a weaker but still moderately
strong correlation (0.49). In fact, this was the strongest correlation found among all the variables
in the study including: L1 vocabulary, L2 vocabulary, L1 listening ability, auditory discrimination
ability, working memory and metacognition about listening.

These studies also support findings by Mecartty (2000) which showed L2 vocabulary to be a
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significant predictor, explaining about 12%, of L2 listening comprehension ability. Takashima (1998)
demonstrated an even larger effect with an English spoken word recognition test accounting for
57% of English listening comprehension ability for the Japanese participants. This data suggest that
improving English vocabulary recognition could be an effective means to develop English listening
ability.

Although vocabulary development is effective for improving listening ability, other causal
factors still need to be explored. For example, auditory discrimination, the ability to receive,
differentiate and process acoustic input, could have an important effect on L2 listening ability and
second language development in general. Researchers have found a significant correlation between
auditory discrimination and L1 language development (Tsao, Liu, & Kuhl, 2004) showing first
language development at two years old is correlated with sound discrimination ability at 6 months
old. According to Vandergrift and Baker (2015), “Auditory discrimination provides the crucial
bottom-up information to trigger the comprehension process.” Such a fundamental skill certainly
would have some impact on L2 development as well.

Vandergrift (2007), in a state-of-the-art article on L2 listening comprehension research,
suggested sound discrimination ability and its effect on L2 listening ability should be further
researched. Wilson, Kaneko, Lyddon, Okamoto, and Ginsberg (2011) found a moderate correlation
(r = 0.37) between the listening comprehension section of the TOEIC test and auditory discrimination
ability for Japanese learners of English. Takashima (1998) also found a strong correlation (r =0.790)
between listening comprehension and spoken word recognition ability. Although these results are
promising, research is needed to demonstrate a causal relationship between these variables rather
than just a correlational one. In the discussion section Wilson et al. (2011) states, “Since sound
discrimination ability is fairly strongly correlated with L2 listening proficiency, then some emphasis
on the sound segment level seems justified and indeed recommended.”

A number of researchers have suggested that sound and word recognition patterns of L1
phoneme acquisition are similar to those of L2 speech learning (Best & Tyler, 2007; Bundgaard-
Nielsen, Best, & Tyler, 2011a, 2011b; Walley, 2007). L2 learners first detect and analyze the prosodic
patterns of the second language before recognizing vocabulary words and building their emerging
lexicons. As those lexicons grow, the learner is challenged to recognize and identify more and more
phonetically similar words such as minimal pairs. This leads to better phoneme discrimination
ability and more advanced L2 listening comprehension ability. This view of L2 speech learning
(i.e., a perception-first view) assumes that phoneme perception drives the learning process leading to
production ability (Flege, 1995, 2003; Kuhl, 2000).

The Speech Learning Model (SLM), developed by Flege (1995), also provides useful insights
on how new L2 speech sounds are acquired. The model claims that the learner cannot perceive the
distinction between two similar phonemes because the sounds have been combined into a single

category that has been influenced by the learner’s L1. Therefore, phonologically similar sounds,
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rather than differing sounds pose more of a challenge to accurate perception due to this phenomenon
of lumping distinct sounds together. For example, the English /1/ - /r/ distinction is often perceptually
categorized by Japanese English learners as the nearest L1 counterpart (Japanese tap /r/) for both of
these phonemes thereby masking the difference (Guion, Flege, Ahahane-Yamada, & Pruitt, 2000).

It is logical to assume that accurately perceiving and discriminating English phonemes
into their separate categories would help improve English spoken word recognition and overall
listening comprehension. Research has shown auditory training to be effective for developing
aural identification of English phonemes (e.g., Bradlow, Pisoni, Akahane-Yamada & Tohkura,
1997; McClelland, Fiez & McCandliss, 2002; Wang & Munro, 2004). Participants in these studies
learned to perceive and identify phonemes more accurately through auditory training. Auditory
training refers to “training the ears to hear speech features and sound distinctions that do not exist
in the L1.”(Grant, 2014). For instance, in the study by McClelland et al. (2002), participants heard
the words “Load” or “Road” and indicated if the initial consonant was /1/ or /t/ by pressing the
corresponding letter on a keyboard. The group that received no feedback made little progress.
However, the group which got immediate feedback could determine if their choice was correct or not
and began to identify the phonemes with better accuracy. A similar procedure was used in Wang and
Munro (2004) to train participants to perceive English vowel sounds presented with minimal pairs.
Again, corrective feedback was used leading to significant gains in perception accuracy. A retention
test given three months after the treatment showed identification scores had dropped only slightly
from the post-test values showing the changes in perception were long-lasting.

There is also evidence that auditory training alone has a positive impact on pronunciation output
even without explicit pronunciation instruction (Bradlow, et al., 1997; Derwing, Munro & Wiebe,
1998). These studies showed that treatment groups not only learned to perceive phonemes with more
accuracy but also learned to pronounce the phonemes better despite receiving no explicit instruction.
According to Bradlow et al. (1997), “...learning in perception and production are closely linked,
since perceptual learning generally transferred to improvement in production.”

Auditory training has been shown to enhance perceptual learning of phonemes and
pronunciation accuracy. However, there seems to be very little research investigating how aural
word recognition and listening comprehension develop as a result of perceptual learning through
auditory training. English has 14 vowels, 5 diphthongs and 24 consonants (Small, 2012) whereas
there are only 5 vowels and 14 consonants in Japanese (Tsujimura, 1996). Japanese English learners
must somehow train their ears to hear these phonemes in order to accurately comprehend spoken
English. If English phonemes aren’t accurately perceived, overall listening comprehension may
be hindered. The purpose of this research is to investigate the effect that auditory training has on

listening comprehension abilities.
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Research Questions
What effect does auditory training have on the following skills: (1) minimal pair identification,
(2) sound discrimination, (3) aural word recognition, and (4) listening comprehension compared with

a control group that practiced audio-assisted extensive reading?

Research Methods

I will begin conducting this research project with the first-year Nursery Education majors taking
my English Fundamentals II course, offered in the second semester (from October 1%, 2016) at the
University of Shimane Junior College. This course was chosen because over 50 students enroll
each year, providing a larger sample size than any of the other courses I teach. Also, this is the only
English course those students will take during the semester so influence from other English courses
will be reduced.

According to the results of the Pre-tests, I plan to divide the students into Treatment and Control
groups with roughly 25 students in each group. Both groups will be given a four-part pre-test and
survey administered via the learning management system Moodle. The first test will be a minimal
pair identification test to establish a baseline for this ability before students in the treatment begin
the five weeks of auditory training using the same minimal pairs. Next, they will take the sound
discrimination test to measure their ability to perceive most of the vowel and all of the consonant
segments in English. After that, they will take the Listening Vocabulary Levels Test (LVLT) to
measure their ability to recognize words aurally. Participants will also take a text version of the
LVLT to determine word recognition in print compared with aural recognition.  The final test will
be the listening section of the TOEIC IPT exam to measure overall listening comprehension. Lastly,
I will ask the class to complete a survey to learn more about their experiences with learning English
and self-estimations of their listening skills. Each part of the pre-test will be discussed in more detail

below.

Minimal Pair Identification Test

This test will be used to assess the participants’ ability to identify an aurally presented word
in a minimal pair. For example, students will hear “think” and then see the question written, “Did
you hear sink or think?” and they will select their answer. In order to select the phonemes to use for
this study I referred to Saito (2011) which identifies eight English key segmentals, /&, f, v, 0, 0, w,
1, 1/ that were selected by 48 experienced native Japanese English teachers as difficult for Japanese
English learners to produce. In addition to these, I have also included /s, |, €, 1/ in order to form
contrasting minimal pairs and to investigate other phonemes such as the /s/ vs. /[/ distinction that I
have noticed to be troublesome for students. The test will use minimal pairs of words in which one
of the words contains one of the 12 segmentals listed above, and the other word differs by only one

phoneme in the same word position. For example, to assess the participant’s ability to identify /a/, I
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will use “cat” and “cut” with the target phoneme in the same middle position of the word. All of the

minimal pairs can be seen in Table 1.

Table 1: 16 Segmentals and Two Sets of Minimal Pairs to be used in the Minimal Pair Identification

Test.
English Segmentals Minimal Pair 1 Minimal Pair 2

eef - el Cat - Cut Hat - Hut

/1 - Iv/ Safe - Save Leaf - Leave
10/ - /f/ Thin - Fin Thirst - First
10/ - Is/ That - Sat They - Say

Iwl - Iv/ Wine - Vine West - Vest
N - 1af Light - Right Lock - Rock
/s - Ifl Sea - She Sell - Shell
el - h/ Dead - Did Bear - Beer

Recognition ability of these minimal pairs will be tested in the pre and post- test and they will

be used for auditory training in the treatment group during the course.

Sound Discrimination Test

The sound discrimination test will be based on the test described in Wilson et al. (2011) and will
be administered using the multiple-choice quiz format in the open-source course management system
Moodle. Test instructions will be provided in Japanese and students will have sufficient time to
read them and ask questions before starting. Students will be asked to listen to each item only once.
Each item will be a nonsense syllable — either CV or VC, with the target sound naturally occurring
in English. For consistency, if a consonant (C) was the focus; the vowel used will always be /a/. Ifa
vowel (V) was the focus, the consonant used will always be /p/. The nonsense syllables can be seen
in Table 2. All tokens will be pre-recorded by the author in a quiet environment. After listening to
an item, the subject will choose one of four answers — the one that contained the sound s/he heard.

Both question order and the order of the four answer choices will be randomized for every subject.

The answers will be given in the form of very common English words, with one sound underlined
(see Table 3). For example, in the case of the syllable /pa/ where students are instructed (in Japanese)
to choose the word that contains the same consonant sound, the answer choices are “pin”, “been”, “fit”,
and “voice”. Distracter answer choices are chosen to have the most frequent perceptual confusions as

target sounds.
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Table 2: 82 nonsense syllables for the sound discrimination test.

Type of syllable Nonsense syllables used
Pre- /a/ consonant (22) Ipa, ba, ta, da, ka, ga, ma, na, va, fa, Oa, da, sa, za, fa, ha, tfa, d3a, wa,
ja, ra, la/

Post- /a/ consonant (21) |/ap, ab, at, ad, ak, ag, am, an, av, ay, af, ab, ad, as, az, af, az, atf, ads,
ar, al/

Pre- /p/ vowel (10) + (3) |/ip, ep, 1p, ep, eep, up, up, op, ap, ap, aip, avp, a1p/
diphthongs

Post- /p/ vowel (10) + (3) | /pi, pe, p1, pe, pee, pu, pu, po, pa, pa, par, pav, par/
diphthongs

Table 3: All words that will appear as answer choices in the sound discrimination test.

Question type Answer choice words used
Pre- /a/ consonant pin, been, toss, done, kiss, guess, miss, nice, voice, fit, thin, those, sit, zoo,
shop, hit, check, juice, wet, yes, rice, like

Post- /a/ consonant | zip, web, sit, need, sick, log, him, seen, love, sing, wife, tooth, father, nice,
cause, wigh, pleagsure, peach, judge, four, kill

Pre- /p/ vowel meet, take, kick, set, cat, food, took, coat, luck, hot, nice, house, coin

Post- /p/ vowel meet, take, kick, set, cat, food, took, coat, luck, hot, nice, house, coin

Listening Comprehension Test
In this study I define L2 listening comprehension according to Buck (2001):
(it is) “the ability to 1) process extended samples of realistic spoken language, automatically
and in real time; 2) understand the linguistic information that is unequivocally included in the
text; and, 3) make whatever inferences are unambiguously implicated by the content of the
passage.”
In order to measure the participants’ listening comprehension, I plan to use an abridged version
of the listening section of the TOEIC IP exam. The TOEIC IP Test (TOEIC = Test of English for
International Communication; IP = Institutional Program) consists of 100 Listening questions and
100 Reading questions and lasts for 2 hours. The maximum total score for the listening test is 495
points. Pan (2010) summarized the TOEIC listening section as follows: “The listening tasks consist
of four parts: (1) choosing the best description that matches the photograph, (2) responding to one
short question or statement, (3) choosing the best response to the question from a conversation, and

(4) choosing the best response to the question from a short talk.” This test is well-known to Japanese
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students and provides a reliable measure of overall English listening comprehension.

Aural Word Recognition Test

The LVLT, created by McLean, Kramer and Beglar (2015), tests the aural lexical knowledge
of the 5000 most frequent words by 1000-word frequency bands. It is based on the word frequency
list by Nation (1990) of the most frequently occurring words in the BNC/COCA corpus along with
words from the Academic Word List by Coxhead (2000). McLean et al. (2015) designed the LVLT
to be completed in about 30 minutes. The test, audio files and the text version of the LVLT which
is called the New Vocabulary Levels Test (NVLT), have all been made freely available online for
teaching and research. Within three weeks of taking the LVLT, I plan to give all the participants the
NVLT to determine which words each student could recognize in text but not aurally. I will focus on
these words to determine whether auditory training influences aural word recognition of previously
unrecognized words on the post-test.

The survey will explore student perceptions of their English levels, English learning experience,
their perceived importance of learning English and a self-assessment of their level of accuracy for

recognizing English phonemes and words aurally.

Procedures for Treatment and Control Groups

The Control group will spend 30 minutes during class doing audio-assisted extensive reading for
5 weeks. Students will be able to access the audio and text through the Moodle course management
website and listen while reading with headphones during class. This task was selected for the control
group to investigate whether students would make gains on the post-test implicitly through listening
and reading. Also, audio-assisted extensive reading has been shown to improve reading rates and
comprehension levels (Chang & Millet, 2015) thus allaying ethical concerns of improper use of class
time for the control group.

The Treatment group will undergo auditory training by identifying the aurally presented word
in minimal pairs via Moodle during the same 30 minutes that the control group is reading and
listening. For example, students will hear a word such as “she” and see the minimal pair “sea” and
“she” displayed on the screen with its Japanese definition. Then they will select the word they heard
and get feedback as to which word was actually spoken. The in-class activities for the control and
experimental groups will only take place during a 30-minute period of class time to ensure equal
time-on-task for both groups for five weeks.

Following the treatment period, the post-tests and post-survey, which are identical to the
pre-tests, will be given to all of the students and the results will be analyzed. I speculate that
after auditory training, the treatment group’s scores for (1) minimal pair identification, (2) sound
discrimination, (3) aural word recognition, and (4) listening comprehension will exceed those of the

control group. In addition, the number of words students in the treatment group could recognize in
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text on the NVLT, but could not recognize when presented aurally on the LVLT will decrease. I also
expect to find a correlation between the listening comprehension test scores and results of the aural
word recognition test. The proposed reason for increases for the treatment group is that through
auditory training, students were able to form distinctions between English phonemes which enabled
them to construct a more accurate mental phonemic representation of English sounds which thereby

improved aural word recognition and listening comprehension.
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