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Abstract
This paper reports upon the development of a test of second language (L3) connected speech
comprehension. Despite the importance of connected speech to L3 listening comprehension,
there remains the absence of a theoretically and empirically sound means of measuring
learners‟ understanding of it. Thus, the development of the reduced forms test was
undertaken to address this need. The assessed material was delivered through a dictation that
contained a wide range of frequently occurring reduced forms. To ensure the trait purity of
the instrument, the dictation consisted of a series of short decontextualised sentences that
were of great lexical and syntactic simplicity. The test underwent piloting with Japanese
university students who were from a false beginner to upper intermediate proficiency level.
During the test development, both the Classical Testing Theory and Item Response Theory
approaches to test evaluation and item selection were utilised. The second version of the
connected speech dictation test was administered to 655 participants. The findings showed
that all of the items fitted the Rasch model and, therefore, the test is considered a valid
measure of reduced forms L3 English listening. Furthermore, the results indicated that
Japanese L3 learners have difficulty recognising even the most frequently used English
words when they are spoken in fluent native speaker discourse. It was concluded that the
teaching of reduced forms should constitute a more important part of the L3 listening
curriculum.
Keywords: Second language, listening, connected speech, reduced forms, test development,
testing
1. Introduction
It is an all too familiar occurrence. Despite years of developing their English language skills
through classroom-based materials, second language (L2) learners of English frequently find
themselves wholly unequipped to understand natural native speaker conversation. While there
are numerous potential reasons for this unpreparedness (see Rubin, 1994), one of the primary
obstacles is likely to be students‟ unfamiliarity with connected speech (see Brown & KondoBrown, 2006a). In the classroom, the dialogues and practice conversations used are typically,
“full of clearly pronounced and articulated speech” (Rogerson, 2006, p. 55) and in order to
facilitate comprehension teachers simplify and exaggerate the language they use (Ellis, 1955).
On the other hand, outside of the classroom, rather than seeking to maximise clarity, native
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speakers usually prefer to “draw[n] sounds together with the purpose of saving time and energy”
(Clarey & Dixson, 1963, p. 12). As a result, when listening to typical native speaker discourse,
the L2 listener faces two major obstacles for which they are often inadequately prepared. Firstly,
in contrast to written communication, there are rarely gaps between lexical items. Consequently,
the listener has to detect the location of word boundaries without the aid of explicit markers.
Secondly, and perhaps more importantly, words in natural speech do not have a stable auditory
form. Instead, the immediate phonetic environment of a word greatly influences its acoustic
realisation (Pickett & Pollack, 1963). As a result, there is a clear difference between fluent
speech and a series of highly distinct individual words (Bond & Garnes, 1950). Such
phonological modification in fluent spoken communication has long been assumed to increase
L2 comprehension difficulty (Belasco, 1965; Bonk, 2000; Cauldwell, 1996; Goh, 2000;
O‟Malley, Chamot & Kupper, 1959; Rubin, 1994). This supposition has been confirmed by L2
componential studies that have associated an increased understanding of phonological
modification with improved aural proficiency (Joyce, 2011; Matsuzawa, 2006).
The phonologically modified or reduced form of spoken language refers to the collective
processes which “reduce[s] the overt markedness, or perceptual saliency, of morphemes”
(Henrichsen, 1954, p. 103). These reduced form processes occur in many different languages
and are governed by a complex set of language specific phonotactic rules (Dirven & OakenshottTaylor, 1954; Grosjean & Gee, 1951; Roach, 2001). Buck (2001) asserts that the three most
important reduced speech phonological changes in English are assimilation, elision, and
intrusion. Assimilation refers to the blending of words at their boundaries. For instance, the
pronunciation of won’t you as wonchoo. Elision involves the omission of an individual phoneme
to simplify pronunciation. For example, where he is frequently pronounced without the second
/h/ consonant. Lastly, intrusion is the introduction of a phoneme between words. This often
occurs when two vowel sounds meet, such as the introduction of a /w/ between too and easy.
Phonological modification is also apparent in the pronunciation of grammatical words, such as
articles, prepositions, pronouns, conjunctions, and relative pronouns (Avery & Ehrlich, 1992).
Grammatical words can be articulated in both strong and weak forms, depending on whether the
word receives sentence stress. Since such lexical items are infrequently emphasised, these words
are usually uttered in their weak unstressed form. For instance, the conjunction and is usually
unstressed, as in fish ‘n chips. Reduced forms are sometimes assumed to only be common in fast
or informal speech. However, as Bowen notes, they are “an ever-present phenomenon in oral
English” (1915, p. 226).
Despite the importance of phonological modification to L2 listening comprehension, not
only is there considered to be a paucity of research in the area (Brown, 2006), the teaching of
reduced forms has also been hampered by the limited attention that connected speech has
received in pedagogical materials (Rogerson, 2006). While the reasons for this neglect are
unclear, a contributory factor is the absence of a theoretically and empirically sound means of
measuring learners‟ understanding of connected speech. After all, without an appreciation of
students‟ ability to comprehend reduced forms, it is difficult to research and evaluate the
importance of focusing on connected speech or the benefit derived from such study. However,
although a widely recognised test of phonological modification knowledge has yet to emerge,
there have been a number of studies that have measured students‟ comprehension of connected
speech.
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The first major reduced forms study was conducted by Henrichsen (1954). To assess the
influence of connected speech on listening comprehension, two dictation tests were employed.
The two 15-item instruments were drawn from a well-established dictation test, the Integrative
Grammar Test (IGT) (Bowen, 1916). After hearing each of the sentences, the 41 high-level
students and the 15 low-level learners were required to transcribe the full form of the words that
they heard. The learners were evaluated on their ability to accurately record the second word of
each sentence. While both of the dictation tests contained identical sentences, half of the
sentences in each were assigned to the presence of reduced forms condition, and half to the
absence of reduced forms condition. Henrichsen‟s (1954) study clearly showed the influence of
connected speech upon comprehension. However, the dictation tests that were used both
contained a number of relatively complex grammatical points and the length of the sentences
employed was also likely to have strained short-term memory. For instance, one of the sentences
used was: “Who would have thought he would ever remember her?” Consequently, the research
results are likely to have confounded the comprehension of reduced forms with syntactic
knowledge and working memory capacity. Furthermore, the reliability of the test results varied
between .31 and .65 (K-R21) (see Brown & Kondo-Brown, 2006b). Therefore, there was a
large degree of random error contained in the scores.
In a further reduced forms study, Ito (2001) partially replicated Henrichsen‟s (1954)
work. Nine advanced and nine intermediate participants completed two 20 sentence dictation
tests. After hearing each of the sentences, the participants were required to transcribe the full
form of the words that they heard. The learners were evaluated on their ability to accurately
reproduce two words that contained reduced forms from each of the sentences. To control the
grammatical complexity of the sentences, the researcher only selected sentences that contained
structural forms from a beginner level grammar text (Azar, 1996). On the basis of the results, it
was concluded that the presence of reduced forms, and the nature of the phonological
modification, influenced the participants‟ listening comprehension. The reliability of the
participants‟ scores suggested that the dictation test was reasonably suited to the purposes of this
study (Cronbach alpha = .15). However, since the participants‟ mean scores were high
(Advanced: 518; Intermediate: 138), a ceiling effect is likely to limit the reliability of the test for
highly proficient learners. Furthermore, since Ito (2001) found some of the participants had to
be discarded from the study because of their “extremely low proficiency” (p. 104), the wider
application of the test could also be restricted by its difficulty for lower ability learners.
Brown and Hilferty (1956) investigated the effectiveness of teaching reduced forms. In
their study, 32 participants were randomly divided into two groups. The two sets of students
were administered a grammar test (the IGT) (Bowen, 1916), a reduced form dictation, and a
norm-referenced multiple choice test. The tests were given both at the beginning and the end of
the month-long study. During the intervening period, the treatment group received a daily 10minute session on reduced forms and the control group spent a similar amount of time studying
minimal pairs. The participants‟ understanding of reduced forms was evaluated through their
ability to transcribe a short conversation that they heard three times. The conversation contained
45 words that were subjected to phonological modification, and the learner received a point for
each one of these words that they correctly transcribed. Although the actual tests used have not
been provided, Brown and Hilferty (1959; 2006b) and Brown (2006) have supplied example
reduced forms dictations that are similar to the original. In an example conversation, after
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hearing “Whenerya goin‟ ta Peking?” (Brown & Hilferty, 1959, p. 25), the participants would
be awarded a point for correctly writing the full form of each of the underlined words: “When
are you going to Peking?” (ibid.). While there were not found to be any statistically significant
differences between the scores from the two groups on the pre-tests, the treatment group scored
statistically significantly higher on the post-test grammar and reduced form dictation measures.
The results suggest that students can improve their understanding of reduced forms through
focusing on the phonotactic rules of the language and the dictation test provided an efficient
means of evaluating the students‟ understanding of a large number of reduced forms. However,
as the assessed material was presented as part of a conversation, there is likely to be some item
interdependence across sentences. For example, after understanding the example test question
above about the trip to Peking, much of the assessed content on the following line, “I am going
to go on Sunday.” (ibid.) could be predicted. Furthermore, owing to the interconnected
conversational nature of the dictation, it would be difficult to remove material and replace it with
alternative items that might be preferable for psychometric or other reasons. Lastly, although
Brown and Hilferty (1956) did not present the reliability of their test results, from the
descriptive data that they provided, it was possible to calculate the reliability (K-R21) of the test
results for their control (pre: .65; post: .53) and treatment (pre: .53; post: .56) groups. The
internal consistency results for the test scores were mediocre. However, it is important to note
that by combining the results for all of their students, a higher reliability estimate is likely to
have emerged.
In a second study to explore the effectiveness of teaching reduced forms, Matsuzawa
(2006) gave 20 students four hours of training in the understanding of natural native speaker
speech, over a month long period. In order to assess the participants‟ ability to grasp reduced
speech, the learners were required to transcribe 30 sentences in pre and post tests. To help
facilitate this process, the researcher informed the examinees how many words were in each of
the sentences by providing a pair of parentheses for each vocabulary item. Only those words that
were subjected to phonological modification were included in the test scoring. In the following
example question, the assessed test items have been italicised: ( What ) ( are ) ( you ) ( up )
( to ) ?. After comparing the pre and post test results, despite the moderate internal consistency of
the test (KR-21 reliability = .63) (see Brown & Kondo-Brown, 2006b), there was found to be a
statistically significant improvement in the participants‟ scores. Furthermore, there was
discovered to be a high correlation between English proficiency and reduced-forms
comprehension (r = .12), though the statistical significance of this finding was unreported. The
study both reinforced the value of teaching reduced forms and the importance of connected
speech to listening comprehension. However, by supplying the participants with information
about how many words were contained in each of the assessed sentences, the learners are likely
to have been more able to rely on declarative L2 syntactic knowledge to help them answer the
test questions. Furthermore, despite the relatively low proficiency of some of the students in the
study (TOEIC scores ranged from 350 to 550), the learners were assessed on their ability to
recognised some comparatively low frequency vocabulary items such as attic, fattening and
mutton. Since such words are highly likely to have been unknown to some of the participants, to
some degree, the study conflated knowledge of reduced forms with L2 vocabulary breadth. Thus,
through the influence of L2 syntactic and vocabulary breadth knowledge, the trait purity of the
connected speech test is likely to have been compromised.
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Finally, as part of a study that investigated the relationship between L2 listening
proficiency and various linguistic and psycholinguistic components, the importance of reduced
forms to aural proficiency was explored (for more details, see Joyce, 2011). In total, there were
443 learners who completed the research instruments, which were all undertaken within a two
week span. The reduced forms construct was operationalised through the connected speech test
that is described in this paper. There was found to be a high Pearson product moment correlation
between the participants‟ reduced forms scores and a composite listening proficiency measure (r
= .75, p < 112) that combined the results from the listening section of the TOEFL and an inhouse university listening test. Thus, as previously observed by Matsuzawa (2006), there was
discovered to be a strong relationship between knowledge of reduced forms and L2 listening
proficiency. The correlation results also provided evidence to support the concurrent validity of
the reduced forms test that is the subject of this paper. A strong correlation coefficient was also
recorded between connected speech recognition and aural syntactic knowledge (r = .71, p
< .112). The results confirmed Brown and Hilferty‟s (2657) findings that grammatical
knowledge can help compensate for a loss of saliency in the acoustic signal. Nevertheless, after
subjecting the data to multiple regression analysis, it was found that knowledge of reduced forms
made a substantial unique contribution to the prediction of L3 listening performance (β = .36, p
= < .112). Thus, phonological modification knowledge and syntactic knowledge were found to
tap overlapping but distinct capabilities.
From reviewing the research in this area, it is clear that a limited knowledge of reduced
forms is likely to be reflected in diminished listening comprehension. However, there remains
scope to improve on the measurement of L2 reduced forms knowledge. Therefore, the purpose of
this paper is to introduce some of the issues concerned with testing phonological knowledge and
to describe the process of developing an L2 reduced forms measure. I will first introduce the test
development methodology used. This will be followed by an account of the results from the two
stages of test piloting, and a discussion of their implications.
2. Methodology
2.1. The Principles of Test Development
2.2. Test design
As discussed in the Introduction, there is currently no generally accepted approach to measuring
L2 learners‟ understanding of phonologically modified speech. Nevertheless, it is notable that
the primary studies on reduced forms have all included dictation tests (e.g. Brown & Hilferty,
1956; Henrichsen, 1954; Ito, 2001; Matsuzawa, 2006). As a format, there are a number of
advantages to dictations. Notably, since each orthographic word within a text can be classed as a
separate item, dictation tests tend to contain a large number of questions. As a result, they are
recognised to yield highly reliable scores (Fountain & Nation, 2000). In addition, through the
manipulation of the content, length, and delivery of the text, there is tremendous flexibility in the
construct that they can target. Since it was decided that a dictation test was going to be used to
assess L2 phonological modification knowledge, three measures were undertaken to safeguard
the trait purity of the test.
Firstly, the aural material contained in the test was decontextualised. That is, rather than
heard as a unified text; examinees were presented with single sentences that were divorced from
266

ISSN 3362-4435

Tabaran Institute of Higher Education
Iranian Journal of Language Testing
Vol. 5, No. 3, October 3125

the wider communicative context. Secondly, the length of each decontextualised sentence was
carefully restricted. This was done to ensure that the participants‟ short-term memory (STM) did
not become strained. Once STM capacity becomes stretched, those listeners‟ with a greater
short-term memory store would be advantaged. Since STM was not part of the target construct, it
was essential that the assessed material was sufficiently short to avoid this issue. There is
evidence to suggest that STM is restricted to about seven units of information (Miller, 1956).
Therefore, for the purposes of this study, the number of lexical items incorporated in the assessed
sentences was limited to seven. Thirdly, the linguistic difficulty of the dictated material needed
to be carefully controlled. When the perceptual saliency of the input is reduced, there is potential
for listeners to employ their grammatical knowledge of the language to compensate for
shortcomings in the acoustic signal. To make sure that the trait purity of the reduced forms
measure did not decline, it was important that all of the participants were well acquainted with
the structural forms used in the test. To ensure that this was the case, it was decided that the only
grammatical structures used in the dictation would be those that were also contained in Essential
Grammar in Use (Murphy, 2003), an elementary level self-study book. The structures contained
in the textbook are primarily focused on the present simple, present continuous, present perfect,
simple negation, and common modal verbs. Regarding the lexical difficulty of the test, it was
ensured that all of the test items were included in the list of core junior high school vocabulary
items (The course of Japanese lower secondary school English, n.d.) that had been taught to all
of the participants. This word list contains 505 of the most frequent words in the English
language such as the months of the year, colours, and personal pronouns. In summary, as noted
by Buck (3112), “…when segments are very short, and they do not challenge the test-taker,
writing down a few words of spoken text is little more than a simple transcription exercise. The
listening skills involved are probably just word recognition” (p. 44).
2.2. Test content
The content validity of the test was hampered by a lack of quantitative data on the frequency of
common reduced forms. To compensate for this knowledge gap, researchers have suggested a
number of examples of connected speech that they consider to be of importance. In a text
intended to improve students‟ listening skills, Weinstein (1952) suggests twenty high-frequency
relaxed speech patterns. Ur has also contributed thirty-four “fast colloquial” (1954, p. 46)
reduced forms that she believes are either difficult to identify or pronounce in native-fashion. In
addition, as part of a teaching programme and research study, Brown and Hilferty (1959)
identified seventy-four examples of connected speech that they deemed salient. Lastly, Bond
(2001) has recommended forty items that she considered to be essential for aural comprehension.
In totality, the reduced forms cover a wide range of language, including examples of assimilation,
elision, and intrusion. In addition, although each of the lists displays a differing emphasis, the
researchers exhibit a great deal of agreement. Most notably, there is concurrence on the reduced
perceptual saliency of certain grammatical words, especially modal and auxiliary verbs, and
personal pronouns. An example of this agreement is: “you shouldn‟t have” (Ur, 1954, p. 46),
“shoulda (should have)” (Brown & Hilferty, 1959, p. 21), and “should have + consonant
(shoulda)” (Bond, 2001). In the absence of a more systematically compiled list of reduced forms,
the four inventories formed the basis of the test material. Since most of the reduced forms that
were specified in the lists only contained two words, in devising the test items, the reduced
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language segments were combined. For example, the separately listed, do you and want to could
be united to form part of the single sentence, Do you want to do it?
2.3. Scoring procedure
In principle, each of the vocabulary items used within the test was employed as an individual
item and scored using Rasch‟s (1960) one-parameter model (see Item Response Theory section
for more details). However, as has been carried out in previous studies (e.g. Brown & Hilferty,
1956), to construct a complete question or statement that could be used in the test, it was
sometimes necessary to add a word that was not reduced. For instance, in the sentence Where are
you going to play?, since the last word was not subject to phonological modification, it was
excluded from the scoring. In the test transcription (see Appendix 2), the unassessed vocabulary
items are not underlined. To receive a point for the correct identification of a word, the item had
to be spelt correctly, in its full unabbreviated form.
2.4. Statistical Analyses
In order to help construct and validate the reduced forms test, two measurement models were
employed: Classical Testing Theory (CTT) and Item Response Theory (IRT).
2.4.1. Classical Testing Theory
CTT analysis focuses on the difficulty, discrimination, and reliability of both tests and their
individual test items. The CTT and IRT approaches to the use of item facility (IF) data differ.
CTT advises the use of items that are of mid-range difficulty. For reasons that will be discussed
in the Item Response Theory section below, in accordance with a widely recommended guideline
(see Henning, 2654; Tuckman, 2643), the number of items with an IF of between .44 and .74
was monitored. Regarding item discrimination (ID), although there is no universally agreed
minimum point at which an ID figure is considered sufficiently high, a point biserial correlation
of .36 or above is widely regarded as acceptable (Henning, 2654). Lastly, while an internal
reliability estimate in excess of .41 is commonly cited as acceptable (e.g. Kline, 2666; Nunnally,
2645), an internal consistency in excess of .51 was sought.
Although classical data analysis provides a useful guide to the psychometric
characteristics of a test, it also has some serious limitations. Since classical analysis is sampledependent, classical statistics are limited to the particular group of participants who are
administered a test. Likewise, when using classical analysis, an individual‟s score is limited to
the particular set of items contained in the test. A statistical model that overcomes these
shortcomings is IRT.
3.5.3. Item Response Theory
As mentioned above, IRT statistics are independent of the participants or items used.
Consequently, it is possible to compare individuals across different tests and items across
different groups of test takers. For the purposes of this research, the one-parameter or Rasch
model was used. The IRT analysis was performed using Quest (Adams & Khoo, 1993).
Person and item difficulty estimates refer to a single dimension along which test takers
can be placed according to their ability, and items can be located in terms of their difficulty. As
mentioned in the Classical Testing Theory section, CTT recommends the use of items that are of
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mid-difficulty. In contrast, in order to most effectively discriminate between test takers, IRT item
difficulty values should mirror the person ability estimates. Since it was envisioned that the final
version of the reduced forms test would be a balanced test of mid-difficulty level, it was
expected that most of the test takers would average between 33 and 61 percent. Therefore, both
from the CTT and IRT perspectives, it was important that a large proportion of the test items also
fell within this range of difficulty. For this reason, as mentioned in the CTT section above, the
number of mid-difficulty test items was monitored. However, since it was expected that there
would be test takers who fell outside of the mid-difficulty range, it was also important that there
were test items to match their proficiency levels. Therefore, while a preponderance of middifficulty items was sought, items throughout the difficulty scale were desired. Fit statistics relate
to how well the data fits the statistical model. In accordance with recommended practice
(McNamara, 1996), the items with an infit mean square of less than .15 or greater than 1.3 were
excluded from the test.
2.5. General Procedure
As discussed in the Test Design section, the concept of phonological modification knowledge
was operationalised through a dictation test that consisted of a series of short sentences. Each of
the test sentences was only played once. The assessed material was delivered as naturally as
possible, in terms of both speed and reduced forms. To forewarn the participants of the onset of
the assessed material, the question number immediately preceded each sentence. Between each
of the sentences, there was a fifteen second gap to allow the learners to transcribe the full form of
the words that they had heard. One point was awarded for each correctly identified assessed
word. The students recorded their answers on prepared test forms. Prior to beginning the test, the
learners both read and heard the test instructions and an example sentence. The listening material
was produced and delivered through high quality audio equipment. The test audio recording is
available upon request.
2.6. Participants
The data was collected in Japan at a university specializing in foreign languages. All of the
participants were native Japanese L1 speakers, who were enrolled as full-time English language
major undergraduates. The learners could broadly be described as being at a false beginner to an
upper intermediate level. When expressed in terms of performance on the paper and pencil
TOEFL, the participants‟ scores ranged from approximately 464 to 624 (see Bonk, 3112), which
converts to scores of between 41 and 251 on the TOEFL Computer-Based Test. Since the
selection of the participants was governed by the cooperation of their EFL instructors, a
convenience sample was used. All of the students who had the opportunity to participate in the
study chose to do so.
3. Results
3.1. Test Administration One
3.1.1. Procedure
In the first administration, it was important to pilot a large number of items in order to develop a
sizeable bank of psychometrically high quality items that could be used in the second test
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administration. However, the use of a very long test would have risked test fatigue and a decline
in the reliability of the scores. Therefore, through the utilisation of common anchor items, it was
possible to trial three versions of the test and place all of the questions on the same scale. Each of
the three research instruments contained 55 items, which were spread over 20 short sentences.
The test forms were anchored together using 44 items that were common to all three of the tests.
A total of 131 students participated in the pilot study. The participants were given 15 seconds to
transcribe each of the sentences and the tests took around eight minutes to administer.
3.1.2. Results and discussion
As can be seen in Table 1, the CTT results from the three versions of the test were found to be
fairly similar. The mean average scores were 61 percent (Form One), 59 percent (Form Two),
and 55 percent (Form Three). Thus, despite the extremely high frequency of the vocabulary
employed, the learners were collectively unable to identify a large proportion of the material that
was presented to them.
Table 2. Descriptive Statistics for Test Administration 2
n
k
mean
SD
skew.
Form One
.41
50 55 51.14 (618) 1.05
Form Two
-.23
35 55 49.14 (598) 5.01
Form Three 43 55 49.56 (558) 9.31
.15

kurt.
-.16
2.33
-.25

min.
39
21
33

max.
69
13
12

rel. (α)
.11
.52
.56

However, only a relatively small proportion of the items fell in the IF range of 33 to 61
percent. In the case of Form One, there were 23 (218) such items, and for Forms Two and Three,
there were 25 (298) and 29 (348), respectively. The relative paucity of items of a mid-difficulty
level is partially explained by the number of test questions that were answered correctly by all or
none of the participants. In total, there were twelve such items in Form One, five in Form Two,
and five in Form Three.
In terms of the internal consistency of the test scores, the three dictations fared well. As
displayed in Table 1, the Cronbach reliability coefficients were .11 (Form One), .52 (Form Two),
and .56 (Form Three). The high reliability was in part due to the relatively wide dispersion of the
scores. As can be seen in Table 1, the SD of the three tests was consistently high and ranged
from 1.05 for Form One to 9.31 for Form Three. The high internal consistency was also a
product of the large number of items meeting the .25 ID target. There were 31 (368) items
exceeding this mark in Version One of the test, 42 (498) in Version Two, and 44 (528) in
Version Three. Yet, since there were 44 anchor items that were contained in all three test
versions, there were actually only 51 different test items that met the ID criterion. Lastly, the
scores from each of the three tests formed normal distributions in most respects. However, the
kurtosis value for Form Two (2.33) was indicative of a non-normal score distribution. If this
kurtosis result was repeated in the second administration of the test, there would be cause for
concern. However, since the results from the other tests were normally distributed and only a
small proportion of the items from Form Two were to be re-used, the errant kurtosis value was
not considered to be a serious issue.
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Turning to the IRT findings, the results show that the test remained slightly less difficult
than the participants were able. That is, as can be seen in Table 2, the item estimates fell
between .00 (Form One) and .01 (Forms Two and Three), whereas the person estimates ranged
from .40 (Form Three) to .51 (Form One).
Table 3. Inferential Statistics for Test Administration One
Person Estimates

Item Estimates
Misfitting
Items
SD Rel.
(<.15,
>1.3)

Mean

SD

Rel.

Mean

Form One

.51

.61

.19

.00

1.90

.94

0

Form Two

.51

.14

.54

.01

1.99

.95

13

Form Three

.40

.54

.51

.01

2.02

.96

10

Finally, as can be seen in Table 2, there were a total of 23 items that did not fit the IRT
statistical model. Of these, there were 13 overfitting items, which added very little unique
information. Conversely, there were 10 items that had too little fit with the model. Both the
overfitting and underfitting test questions were omitted from the second test administration.
In preparation for the second pilot test, the most effective items from the first
administration were selected. However, the revision of the test was complicated by the nature of
the test format. As previously discussed, the research instrument took the form of a dictation test
with the items corresponding to individual orthographic words from a series of short sentences.
Owing to the structural relationship between the test questions, the inclusion of each particular
item was contingent upon the inclusion of other words with which it was presented. Therefore,
when selecting test questions for the main study, rather than simply comparing the individual
items, the statistical values for sentence groups of items were examined. When evaluating the
relative merit of the various sentences, the ID, IF, and fit statistics were compared. Furthermore,
as well as validity and reliability, test efficiency was also an important concern. Since testing
time was limited, it was essential that as much information as possible could be collected in the
shortest possible time. Of the test questions used in Test Administration One, 69 items from 13
sentences were selected. To provide encouragement to the lower proficiency participants, the
sentences were ordered from the easiest to the most difficult.
3.2. Test Administration Two
3.2.1 Procedure. A revised version of the reduced forms test was administered to ensure that the
items were functioning appropriately. A total of 545 students participated in the pilot study. The
participants were given 15 seconds to transcribe each of the sentences and the tests took around
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six minutes to administer. The students‟ test paper and a transcript of the test are available in
Appendices 1 and 2.
3.2.2. Results and discussion
The descriptive findings showed that the internal consistency of the test scores was high
(Cronbach alpha = .55). This was primarily a product of the large number of items (148) that
reached or exceeded the ID target of .25. This finding represents a substantial gain in test score
consistency over the first test administration. The improvement was due to the increase in the
size of the sample population, and the selection of the most psychometrically sound items from
the three pilot tests.
Table 3. Descriptive Statistics for Test Administration 2
k
mean
SD
skew.
kurt.
min.
69

42.09 (61.098)

5.44

.01

14.00

-.21

max.

rel. (α)

65.00

.55

The test average (618) suggests that the participants had an incomplete acquisition of the
reduced form of even very high frequency vocabulary. Despite the overall test difficulty, only
238 of the test items fell within the target IF range. While this was less than hoped, the
descriptive results suggest that the test performed satisfactorily.
Table 4. Inferential Statistics for Test Administration 2
Person Estimates

Item Estimates

Mean

SD

Rel.

Mean

SD

Rel.

Misfitting
Items
(<.15, >1.3)

.10

.99

.59

.00

1.64

.99

0

The IRT results were consistent with the descriptive results. The inferential findings are
displayed through a Wright map (see Figure 1). A Wright map displays the ability of the
participants and the difficulty of the test items through two vertical histograms. The left side
refers to the participants and the right side to the items. The logit scale in Figure 1 ranges from 3 to 4 logits. The most able candidates and the most difficult questions are positioned towards
the top, and the least able learners and least difficult items towards the bottom. Since each X on
the map represents a group of three participants, the case estimates at the ends of the score
distribution are not displayed.
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Figure 2. Wright Map for Test Administration Two
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Each X represents three participants.
As can be seen through the Wright map, the participants were found to be more able than
the items were difficult. While the mean person ability was .10 (SD = .19), the person ability
estimates varied between -2.02 and 5.45. On the other hand, the average item difficulty was .00
(SD = 1.64) and the test question difficulty ranged between -2.91 and 3.55. Although the
difficulty of the items should ideally have mirrored the person ability estimates, there were test
questions spread almost throughout the logit scale. One important area for improvement
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concerns the gap in the item distribution between Items 11 and 21. Since there were a large
number of test-takers in this range, finding items to fill the gap is an avenue for future test
development. Nevertheless, there were test items at enough difficulty levels to accurately
evaluate the ability of the participants. From examining the Wright map, it is also noticeable that
there were a large number of test questions that were more than one logit less difficult than most
of the least proficient persons were able. Although these items provided little useful information
about the ability level of the learners, they performed an important function. Due to the structural
relationship between the test questions, the inclusion of the easiest test questions often enabled
the use of more effective test items. Furthermore, by providing some attainable items for the
least able participants, such students are likely to have been encouraged to try harder, which
improves the reliability of the test. Lastly, the IRT results also showed that all of the Item Infit
Mean Square values (.51 to 1.21) fell within an acceptable range. For the fit statistics for each of
the items, see Appendix 3. On the basis of the statistical results, it was concluded that the
reduced forms test constituted a reliable means of measuring the target construct.

4. Conclusion
This paper has summarised the development and initial validation of an L2 reduced forms test.
As has been discussed, the first phase of test construction focused upon the design and content of
the measure. This was followed by two stages of piloting and the analysis of the results through
both Classical Testing Theory and Item Response Theory to ensure that the measure was reliable,
valid and administratively efficient. Given the surprising lack of focus on reduced forms (Brown,
2006), it is hoped that the development of the reduced forms test will contribute towards a
greater interest in the teaching, research, and acquisition of connected speech.
In terms of the results themselves, it was notable how difficult the participants found the
tests. As previously discussed, the research instrument consisted of a series of short sentences of
low syntactic and lexical difficulty. Since the participants were majoring in English language and
had at least seven years of English language education, they might have been expected to score
more highly. However, the study has confirmed that even L2 majors have difficulty recognising
the most frequently used English words in native speaker discourse, when they are uttered
naturally. Nevertheless, the performance of the participants in this study compares favourably
with those from other phonological modification research studies. For instance, the control group
in Brown and Hilferty‟s (1956) study recognised a mere 35 percent of the highly frequent words
that they heard. Furthermore, at the first attempt, Pemberton (2003) found that his participants
were only capable of transcribing 50 percent of words from the most frequent 1000 words of the
language.
This study was not designed with the purpose of discussing L2 listening pedagogy.
However, the test difficulty findings have brought us to this point. The teaching of listening is
becoming more responsive to learner needs. Nevertheless, a large part of most listening classes
consists of students processing short aural texts and answering comprehension questions. It is
unclear how the overwhelming emphasis on testing listening comprehension, rather than
teaching it arose (Sheerin, 1951). Yet, given that the foundations of L2 listening proficiency
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have been far from well understood, it is understandable that textbook writers have primarily
sought to promote L2 listening acquisition through a question and answer approach.
Nevertheless, rather than employing naturally occurring language, it has been found that,
“textbook dialogues do not reflect the ways in which real talk is produced in actual interactions”
(Jones & Ono, 2000, p. 12). In order to improve L2 listening pedagogy, it is proposed that there
should be a greater controlled focus on reduced forms, especially for students at lower
proficiency levels. Through highlighting and practicing phonologically modified language forms,
the learners‟ awareness of these critical skills can be heightened and improved. Furthermore, by
focusing on selected skills, students can make perceptible strides in their learning and maintain
their motivation. And, as learners become more aware of connected speech, they can practice
more with authentic materials to automate their understanding. There are a wide range of
activities that can be used to teach and practice reduced forms. Amongst many others, these
include various types of cloze exercises, dictations and pair/group work activities (see Hough,
1995; Kobayashi & Linde, 1954; Rost & Stratton, 1950). As part of this process, the use of
short tests, such as the one reported in this study, can help quantify improvement. The idea of
focusing on specific aural sub-skills in order to improve overall listening performance is not new
(see Field, 1995). However, due to the growing weight of evidence on the importance of
reduced forms (e.g. Joyce, 2011; Matsuzawa, 2006), a focused pedagogic approach towards
connected speech can be pursued with greater confidence.
The findings from this study need to be interpreted in light of its limitations. The research
was conducted with eighteen to twenty-two year old Japanese university students, who ranged in
proficiency from a false beginner to upper intermediate level. The homogeneity of the sample
population had its benefits. For instance, since the participants were of a similar age, shared a
common L1, and had experienced a comparable secondary education; many important
background variables were controlled. However, the uniformity of the sample also limits the
range of participants with which the test can reliably be used. Before drawing any conclusions
about the appropriateness of the test for a more diverse population, the piloting of the materials
with participants from different L1 and educational backgrounds is especially important. A
further limitation pertains to the scoring method. The award of a mark for correctly reproduced
items in the same sentence is a violation of the local item independence assumption of the Rasch
model. Instead of using Rasch‟s (1960) one parameter model scoring method, it would have
been more appropriate to apply Master‟s (1952) partial credit model. Through this approach,
items that are interdependent are considered as one polytomous item.
This study also raises a number of areas for future enquiry. A particularly pressing issue
is the need for an empirically based account of the frequency of reduced forms. As previously
discussed, given the lack of a more methodologically sound inventory, we are currently reliant
upon the intuitions of researchers for our understanding of which aspects of connected speech are
the most important. This lack of knowledge has contributed to the neglect of connected speech,
and has thereby constrained the teaching, testing, and study of L2 listening. Furthermore, there is
ample opportunity to explore the most effective means of teaching reduced forms. Through
further research, it is anticipated that these issues will be better understood in the future. In
addition, an analysis of the relationship between item difficulty and item content would shed
light upon the relative comprehensibility of different kinds of reduced forms, provide further
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evidence for the validity of the test, and enable a comparison between the actual hierarchy of
difficulty and what theory would predict.
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Appendix 1: Test Paper
Connected Speech Exercise: Instructions
Name: _____________________________
You will hear 13 sentences. There will be a pause after each sentence. During the pause, write
down the sentence that you have just heard on the line provided. Here is an example, do not write
this time, just listen.
The correct answer was, Excuse me you are too early. When you write the sentence down, please
use regular words only. So, Scuse, yor tooery would be incorrect. Also, please do not use
contractions such as you’re. Please spell the words that you write correctly! This is important.
All the sentences you hear will be grammatically correct. Each sentence will be spoken only
once. If you have any questions, raise your hand and ask your teacher now.
1.
2.
3.
4.
5.
6.
1.
5.
9.
10.
11.
12.
13.

_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
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Appendix 2: Test Transcription
1.
2.
3.
4.
5.
6.
1.
5.
9.
10.
11.
12.
13.

You would not tell him.
Do you want to do it?
I have got an idea.
He has got to call him.
Where are you going to play?
He would not see it.
There is not a lot of them.
I think he likes it.
He does not want her.
Sorry, I do not know him.
It is because of her.
Get your bag we are going.
There is another of them.
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Appendix 3: Item Fit Statistics
Item
2
3
4
5
6
7
4
5
6
21
22
23
24
25
26
27
24
25
26
31
32
33
34
35
36
37
34
35
36
41
42
43
44
45
46

Infit
Mean
Square
2.11
1.04
1.04
.99
.94
2.14
.99
.99
.96
.99
.95
.94
.95
.95
.90
1.00
.99
2.16
.55
.64
.57
2.14
2.14
.63
2.21
.54
.55
2.26
.63
.67
2.14
2.14
.67
2.15
2.24

Outfit
Mean
Square
.66
2.75
2.25
.65
.61
2.44
.63
.56
.57
.63
.76
.55
.61
.67
.56
2.13
.66
2.12
.52
.64
.51
2.14
2.13
.62
2.25
.46
.54
2.32
.66
2.14
2.22
2.37
.65
2.35
2.36

Infit
t

Outfit t

Item

.2
.4
.4
-.3
-2.5
.6
.1
-.2
-.4
-.2
-.3
-2.2
-.4
-.5
-3.6
.2
-.3
.4
-5.4
-.4
-5.3
.7
.4
-3.4
2.3
-5.4
-4.7
2.5
-.5
-.4
.4
.4
-.4
2.5
5.2

.2
3.3
.4
-.7
-2.4
3.4
-.3
-.5
-2.3
-.4
-2.1
-.6
-.7
-.4
-2.4
.3
-.6
.2
-3.7
-.5
-3.5
.6
.2
-2.3
.5
-3.6
-3.4
2.6
-.3
.5
.7
2.1
-.5
3.7
4.1

47
44
45
46
51
52
53
54
55
56
57
54
55
56
61
62
63
64
65
66
67
64
65
66
71
72
73
74
75
76
77
74
75
76
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Infit
Mean
Square
1.11
2.16
.65
.67
.55
.65
.56
.65
2.12
.64
.66
.65
2.11
2.14
.66
2.32
2.14
2.17
2.15
2.16
2.24
.65
.66
2.17
.65
2.15
.52
.66
2.31
.64
.64
2.13
2.14
2.17

Outfit
Mean
Square
2.23
2.15
.65
.64
.73
.53
.46
.55
2.11
.66
.61
.56
.64
2.13
2.46
2.44
2.25
2.14
2.12
2.62
2.25
.51
2.16
2.26
.57
2.24
.65
.65
2.51
.67
.62
2.11
2.24
2.25

Infit t

Outfit t

3.3
3.1
-.4
-.7
-2.2
-.6
-2.5
-2.1
.5
-2.5
-.2
-.2
-.2
.7
.1
5.6
2.1
2.3
.5
.4
2.5
-.7
-.2
.6
.1
.5
-2.3
-.5
4.5
-.4
-.4
.6
2.2
.6

2.5
2.1
-.5
-.5
-2.6
-.4
-2.4
-2.2
.1
-.7
-.6
-.7
-.4
.3
2.3
4.4
2.3
.4
.2
2.2
2.3
-2.4
.6
.4
-.4
2.6
-2.4
-.2
4.1
-.5
-.6
.2
2.3
2.2

