
CHAPTER EIGHT: ANALYZING THE LIQUID DATA

8.1 Introduction.

The main concern of this chapter is the

presentation of the results obtained from analyzing the

liquid data. The chapter is divided into three major

parts, the first of which describes the transcription

procedures for the data. In the second part we present

the results for the production data which spans four

different tasks as described in Chapter Seven. The third

part deals with the perception data which are compared

with the production data in a bid to assess the

relationship between the production and perception of

liquid segments. It must be stressed that this chapter

deals only with the presentation of results. The

interpretation of the findings will be undertaken in

Chapter Ten

8.2 Transcription and scoring procedures

The first transcription of the data took place in

February, 1992. This was carried out by the researcher

using phonetic and phonemic notations. Phonemic notation

was used to indicate the phoneme (/r/ or /l/) which

occurred, while phonetic notation was used to show which

allophonic variants of the phonemes were produced. With

regard to connected speech, whole conversations were
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first transcribed orthographically. Then phonetic and

phonemic notations were used in transcribing specific

/r/-/l/ tokens and adjacent words. Given that the study-

focused on liquid items specifically, there was no

attempt at detailed transcriptions of whole sentences.

In order to ensure intra-rater reliability, the

data were transcribed a second time after a two week

interval (i.e. in March, 1992). Areas of disagreement

between the two transcriptions were noted. The major

difficulty in transcription lay in the categorization of

the sound intermediate in quality between /r/ and /l/.

Many times the researcher was unable to decide whether it

was a lateral or non lateral sound. Despite this

difficulty there was a high level of agreement (89%)

between the two transcriptions. However, in order to

resolve the difficulty, the researcher adopted two

criteria for determining the status of the sound. These

criteria were the presence or absence of laterality and

flaplike quality. The data in which the affected liquid

sound occurred constituted 11% of the entire data, and

were subsequently retranscribed. In every case the sound

had some degree of laterality and was constantly flapped.

It was therefore categorized as a flapped allophone of

/l/. Transcriptions of the selected data yielded 100%

agreement.

Phonetic and phonemic transcriptions were carried

out simultaneously: each allophone as well as its

268



"parent" phoneme were transcribed. Four variants each
were noted for the variables /r/ and /l/ (hitherto called

word class):

Table 8.1: Variants produced for /r/ and /!/.

Variant Description

/r / [J] A \ voiced alveolar approximant
[P] voiced alveolar flap
[J] voiced lateral flap

71/ \ 1/ [1] voiced lateral approximant

The variants do not range along a phonetic continuum as

such, but are arranged on a rough scale of articulatory

approximation to the target, i.e. from non target-like to

target-like. The arrows point to the direction of the

target depending on the phoneme in question.
For the purpose of this study, all variants other

than the target were classified as non target. That is,
where the target variant was [ j] or [1]/ all other
variants were non target. There were 3 non target and 1

target variants in each word class. Items such as "rock"
and "lock" were transcribed as [JX)k], [PJok], [^k] or

[ljOk] depending on which variant occurred on any one

occasion. The four variants [j], [P], [J]> [1] were coded

"1", "2", "3", "4" respectively. Deletions or

mispronunciations which bore no resemblance to the target
words were coded "0".
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Phonemic transcription entailed grouping the

variants according to their phoneme class. Each class

consisted of a target as well a non target variant. In

this case the non target variant was, correctly, an

allophone of the target phoneme as illustrated below:

Table 8.2: Classification of variants into phoneme classes.

/r/ —-> [ ] /l/ —> [1]
t 1 IJ]

The aim was to examine the production accuracy of /r/-

/!/ contrasts. "Rock" and "lock" were transcribed as

/rjok/ and /L»k/ respectively when the phonemes were

correctly accessed, or as /Lak/ and /r»k/ respectively

if there was phonemic substitution.

Correct instances of the phonemes were scored "1"

and incorrect instances "0". Each subset of 4 items in

the word and sentence lists was scored over 8, making 4

words x 2 repetitions. This provided a total of 32

tokens (i.e. 4 words x 2 repetitions x 4 positions) for

each subject, in each word class and in each task. Items

in the short text were scored over the total number of

repetitions in each position and phoneme class.

The perception data were scored "1" and "0" for

correct and incorrect labelling respectively. The data

were scored over 16 for each subject, making 4 words x 4
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repetitions. There were altogether 64 stimuli in each

phoneme class (i.e. 4 words x 4 repetitions x 4

positions) for each subject.

After transcription the entire data were analysed.

The results are presented in the following sections. The

results of the production data are presented first,

followed by those of the perception data.

8.3 Results: Production data

8.3.1 Introduction

In this section we present the results obtained

from the four tasks administered to the subjects. These

include descriptive as well inferential statistics. As we

indicated in the last section, two levels of analysis

were carried out. Firstly, a phonetic analysis which took

account of the variants produced by the subjects, and

secondly, a phonemic analysis in which subjects were

scored for their ability to contrast /r/ and /l/.

The statistical test used in the analysis of the

phonetic data was the Chi-sguare (X2), the reason being

that we were dealing with nominal (or categorical)

variables expressed as frequency counts. In other words,

we were interested in the number of times a particular

variant occurred for a particular word class. x2 was used

to measure the relationship between the variant types and

other nominal variables such as level of proficiency,
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phonetic environments and communication tasks.

In the case of phonemic analysis, the inferential

statistics used was a two-way ANOVA with repeated

measures. This statistical test allows for comparisons

between three or more means when there is one interval

variable (i.e. scores) and two nominal variables. The

data are taken from the same subjects on several

occasions. Recall that the subjects were scored for their

ability to contrast /r/ and /l/ phonologically, and that

there were several repetitions of the test items. Matched

t-test was used to compare means between paired data

(e.g. tasks, production and perception of liquid

contrasts). Matched t-test was chosen over the ordinary

t-test because the data involved repeated measures.

The data were analysed using the BMDP statistical

package. First data were analysed separately for /r/ and

/l/ in order to provide a basis for comparing the

subjects' performance in each word class. The results

were then combined and further analysis carried out on

them to test the subjects' ability to contrast /r/ and

/l/. Raw frequencies and scores were converted into

percentages (where necessary) to facilitate analysis. The

results are presented for each of the tasks according to

proficiency levels.
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Table 8.3: Distribution of variants according to
proficiency levels and positions, expressed as
percentages of opportunities - word lists /r/ and /!/.

/r/ /!/
Variants Variants

VI V2 V3 V4 VI V2 V3 V4

[a] [ r ] [ JU [1] [ J] [C] UJ [1]
Level Position
Low WI 82 4 7 7 8 1 6 85

CC 57 8 2 33 18 4 3 75
WM 66 12 2 19 19 1 0 80
WF 96 0 0 4 2 0 0 98

MEAN 75 6 3 16 11 2 2 85

L-int WI 92 7 0 1 8 0 2 90
CC 50 31 3 16 16 11 4 69
WM 69 25 0 6 11 5 1 82
WF 100 0 0 0 0 0 0 100

MEAN 78 16 1 5 9 4 2 85

U int WI 79 21 0 0 4 0 0 96
CC 59 37 0 4 7 0 0 93
WM 68 30 0 2 5 1 0 94
WF 100 0 0 0 0 0 0 100

MEAN 76 22 0 2 4 1 0 95

Adv WI 85 15 0 0 0 0 0 100
CC 67 33 0 0 0 1 0 99
WM 84 16 0 0 0 0 0 100
WF 100 0 0 0 0 0 0 100

MEAN 84 16 0 0 0 1 0 99

Nss WI 100 0 0 0 0 0 0 100
CC 95 5 0 0 0 0 0 100
WM 95 5 0 0 0 0 0 100
WF 100 0 0 0 0 0 0 100

MEAN 98 2 0 0 0 0 0 100

N.B: 1) WI = word initial, CC = consonant cluster, WM =
word medial, WF = word final; L-int = lower intermediate,
U-int = upper intermediate, Adv = advanced, Nss = native
speakers. 2) The percentage frequencies are all rounded
up to whole numbers.
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8.3.2 Results: Word list reading

The results of the word list reading are

summarised in Tables 8.3 to 8.17, and represented

graphically in Figures 8.1 to 8.5. The data indicate that

the groups differ significantly in their production of

/r/ and /I/ in citation form phonetically and

phonemically (p < 0.5). These differences are reflected

in the environments in which the segments occur.

8.3.2.1 Distribution of variants

(a) Low learners

The percentage frequencies for /r/ and /l/

variants produced at different proficiency levels in four

phonetic environments are displayed in Table 8.3 (above),

and Figures 8.1a-b and 8.2a-j below.

As Table 8.3 shows, learners at the low level

produce all four variants in each word class, though the

proportion of target variants remains higher than that of

other variants. What is more, target [j] (75%) poses

greater difficulty for the learners than target [1]

(85%) .

In each word class the proportion of non target

variants differs, the flapped variants [p] and [J] being
the least frequent. The low frequency of flaps indicates

that the subjects have mastered the target variants to

some extent, even though these variants may be
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Figure 8.1a-b: Distribution of variants at five levels of proficiency
- word.
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Figure 8. 2a-j: Variable production of /r/ and /l/ in four word
positions across levels - word.
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substituted one for the other. Approximants constitute

the most frequent non target variants in each word class,
with [1] occurring 15% of the time where /r / is the
target variable, and [j ] 11% of the time where /l/ is the
target.

An examination of performance according to

phonetic environments (Figure 8.2a-b) shows that the four
variants do not occur in all environments. For example,
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flapped variants are constrained word finally (WF) such

that only the approximants appear in this position. The

lateral flap is equally constrained word medially (WM) in

the /l/ class. However, while each position exhibits a

range of variants, it is the case that specific variants

predominate in certain positions more than in others. We

have already noted the high frequency of the target

variants in each class. The results show that these

variants occur most frequently in WF position. Word

medial and initial (WI) environments yield an

intermediate level of target variants, with fewer

variants occurring in the cluster (CC) environment.

In terms of non target production /r/ is more

likely to be flapped [p] (12%) in WM position than in

others. It is also likely to be realized as a lateral

flap [J] (7%) in WI environment and as a lateral
approximant (33%) in CC position. In the /l/ class WI

position attracts more lateral flaps (6%) than other

positions. Alveolar flaps (4%) and approximants (19%)

occur more frequently in CC environment. It is worth

noting however that there is very little difference in

frequency for [u] in the said positions.

A closer examination of the data seems to suggest

that adjacent vowel and consonant segments play some part

in the variable production of liquid sounds in different

positions. The relationship between adjacent sounds and

liquid segments appears to be more systematic in CC and
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WI than in other positions. Therefore the data displayed

in Table 8.4 below apply to the affected positions alone.

It is obvious from the results that the most

favourable vowel contexts for target production in WI

position are [ai] and [i] for [j], and [jo ] and [atf] for

[1]. Tongue advancement and to an extent tongue height

play important roles in this regard, [ai] and [i]

Table 8.4: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - low.

Word list /r/
WI CC

* read rice rock road * crime fresh grass brew

[i] [ai] [»] [»tf] [ai] U ] [a.] [u]
[J] 85 85 80 77 70 67 57 30

m 2 5 5 5 - 15 5 10

[j] 10 5 5 7 2 5 - -

[i] 2 5 10 10 27 12 37 60

Word list /l/
WI CC

* load lead lock lice * blue glass climb flesh

m [i] [P] [ai] [u] [<*] [ai] it]
[j] 2 5 10 17 2 22 25 25

[ r ] - - - 2 5 - - 10

[J] 2 5 5 5 - - 2 10

[1] 95 90 85 75 92 77 72 55

* Order of difficulty for target production.

constitute low and high front vowels respectively,

while [ Sir ] and [jd ] are mid central and low back vowels

respectively. Therefore, vowels which have the feature

front favour the occurrence of [j], and those with the
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features central or back favour the occurrence of [1].

What is more, the vowel context [air] which imposes the

most constraint on [ J] production imposes the least

constraint on [1]. The pattern of distribution of flapped

variants differs according to word class. Generally, [J]
occurs frequently before [ i ] . Vowel contexts seem to

have an intermediate effect on [f] production.

While this trend is repeated in CC position, it is

the case that the quality of the preceding consonant has

greater influence on liquid production. For example,

target [ j ] occurs predominantly after voiceless

consonants as in crime and fresh, and target [1] mainly

after voiced consonants blue and glass. On the whole

voiced consonant + liquid clusters (br/bl, gr/gl) are

more difficult than voiceless consonant + liquid clusters

(cr/cl, fr/fl). Within the subsets, fr/fl (61%) yield

less target variants than cr/cl clusters (71%), while

br/bl clusters (61%) are more difficult than gr/gl

clusters (67%). Though "C+l" remain generally easier

than "C+r" clusters, the reverse is the case for the

fr/fl subset. The hierarchy of difficulty is illustrated

as follows:

Table 8.5: Hierarchy of difficulty for clusters - low

((br > bl) > (gr > gl)) > (( fr < fl) > (cr > cl))

N.B: "<" = less difficult than; ">" = more difficult than.
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While we could not establish any systematic

relationship between vowel contexts and liquids in WM

position, we found that arrive and alive attracted more

target [j] (75%) and [1] (90%) respectively than other

items in this position.

(b) Lower intermediate learners

Like their low level counterparts the lower

intermediate learners produce four variants in each word

class, with the target variants [j] and [1] dominating

(see Table 8.3 and Figure 8.la-b above). The results also

show a higher frequency of [1] (85%) than [j] (78%),

indicating that the lateral approximant poses less

difficulty than its alveolar counterpart. Of the three

non target variants in each word class, the lateral flap

is the least frequent occurring only 3% of the time.

The lower intermediate learners tend to flap /r/

more often (16%) than the low group. This increase in the

proportion of [ Q ] indicates that performance is

approaching target, for at the same time we observe a

decrease in the frequency of the non target lateral

approximant (5%). Fewer alveolar flaps (2%) occur in the

/l/ class, while the alveolar approximant constitutes the

most frequent non target variant (9%).

Variants differ from environment to environment

with the target forms occurring mainly in WF position,
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and all three non target variants in each class occurring

mainly in CC environment (Figure 8.2c-d, p. 276). [ ] and

[1] occur 16% of the time each as non target variants in

this position.

The results in Table 8.6 below show the same

effect of vowel environment on liguid production as

observed above. However, the likelihood of the target

variant occurring in any context in WI /r/ position

remains the same (93%). The order of difficulty for

voiced and voiceless clusters remains the same as

Table 8.6: Frequency of variants according to
vowel/consonant contexts expressed percentages of
opportunities - lower intermediate.

Word list /r/
WI CC

* read rice rock road * fresh grass crime brew

[i] [ai] [JD] [dV] [£] [a] [ai] [u]

[J] 93 93 93 93 73 58 45 28

[f] 5 7 7 7 10 35 43 35

[vt] - - - - 5 - 5 -

[1] 2 - - - 12 7 7 37

Word list /l/
WI CC

* load lead lice lock * blue glass climb flesh

[av] [i] [ai] [03] [u] [a] [ai] [£.]

[J] 5 8 8 13 5 17 5 35

[0] - - - - 13 18 15 -

[J] - - 2 5 - - 15 3

[1] 95 92 90 82 82 65 65 62

* Order of difficulty for target production.

observed among the low level learners, though differences

occur within subsets as shown below:
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Table 8.7: Hierarchy of difficulty for clusters - lower intermediate.

( (br > bl) > (gr > gl) ) > ( (fr < fl) < (cr > cl) )

N.B: "<" = less difficult than; ">" = more difficult than.

Unlike their low level counterpart, these learners find

fr/fl clusters less difficult than cr/cl clusters. The

results show that the vowel/consonant contexts which

favour the occurrence of target [1] pose more difficulty

f°r [j]* In WM position dairy attracts more target [j]

(78%), while daily, polish, alive attract more target [1]

(85%) .

(c) Upper Intermediate learners

As shown in Table 8.3 (p. 273) and Figure 8.1a-b

(p. 276) the upper intermediate learners exhibit a marked

improvement in terms of type and proportion of variants

produced in each word class. The target variants [J] and

[1] remain dominant. There is a marked increase in the

freguency of [f ] (22%) produced as variant of /r/, which

accounts for the low proportion of target [ J ] in

comparison with target [1]- We also observe a

corresponding decrease in the frequency of lateral

approximants produced as non target variants of /r/. The

lateral flap [ J ] has completely disappeared from the

interlanguage production of the subjects. In the /1 /

class [j] and [C] account for 5% non target production.
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Each position has the same number of variants in

each word class, with the target dominating in WF

position (see Figure 8.2e-f, p. 276). As expected non

target variants occur predominantly in CC position. The

effect of adjacent sounds on liguid production is

presented in Table 8.8 below. The distribution of the

Table 8.8: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - upper intermediate

Word list /r/
WI CC

* read rice rock road fresh crime grass brew

[i] [ai] i—i [»V] [L] [ai] [1] [u]

[J] 82 82 75 75 73 63 60 40

[0] 18 18 25 25 27 37 35 47

[1] - - - - - - 5 13

Word list /I/
WI CC

* lead lock load lice blue glass climb flesh

[i] [JO] [am [ai] [u] W [ai] [£ ]

[J] — — 5 10 _ 5 10 15

[1] 100 100 95 90 100 95 90 85

* Order of difficulty for target production

target variant in each word class remains the same

observed for other groups. The order of difficulty of

cluster types is maintained, as shown below:

Table 8.9: Hierarchy of difficulty for clusters - Upper intermediate.

( (br > bl) > (gr > gl) ) > ( (fr > fl) < (cr > cl) )

N.B: "<" = less difficult than; ">" = more difficult than.
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Like their lower intermediate counterparts, these

learners find fr/fl clusters less difficult than cr/cl

clusters. However, within the fr/fl subset the former

yields less target variants than the latter. In the WM

position [ j] occurs frequently in arrive, and [1]

frequently in collect, polish, alive.

(d) Advanced learners

Performance at this level is highly target-like.

As shown in Table 8.3 (p. 273), the subjects achieve

nearly 100% accuracy in target [1] production. All other

variants, except [ p ] produced 1% of the time, have

disappeared from the subjects interlanguage. In the /r/

class the alveolar approximant and flap are the only

variants which occur. However, there is a slight decrease

in the proportion of [p] (16%) marked by a corresponding

increase in the frequency of target [j]. As expected non

target variants predominate in the CC environment (33%).

(Figure 8.2g-h, p. 277).

The relationship between vowel environment and

variants produced in the WI and CC environments is also

systematic as shown in Table 8.10 below.
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Table 8.10: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - advanced learners.

Word list /r/
WI CC

* read rice road rock * crime fresh grass brew

[i] [ai] tev] [*>] [ai] [t] [«.] [u]

[J] 95 87 80 77 72 70 70 58

[p] 5 13 20 23 28 30 30 42

* Order of difficulty for target production.

The target variant [ j ] occurs more frequently in the
context of front vowels [i] and [ai], and after voiceless

consonants (in CC position). When performance is compared

between word classes the following hierarchy of

difficulty is obtained below:

Table 8.11: Hierarchy of difficulty for clusters - advanced learners.

((br > bl) > (gr > gl)) > ((fr > fl) > (cr > cl))

N.B: "<" = less difficult than; ">" = more difficult than.

The pattern of difficulty remains unchanged in the sense

that voiceless clusters are easier than voiced ones. In

the medial position arrive attracts more target [ J ]

than other items.

(e) Native speakers

As expected performance at the native speaker
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level is highly accurate (Figure 8.2i-j, p. 277).

However, as target and non target variants are determined

by an ideal model, the native speakers exhibit non target

production as well. This is evident in the /r/ word class

where [f ] occurs 2% of the time. This variant appears in

the data of the Scottish subject in CC and WM positions.

A comparison of native and non native data reveals

differences between the groups. These differences are

discussed below.

8.3.2.2 Inferential data

Using Chi-square analysis we tested for

significant differences between (a) variants and levels

of proficiency - Hola; and (b) variants and word position

Holb. The justification for using x2 was given in

section 8.3.1. Table 8.12 below presents the results for

variants x levels. The comparisons were initially made

between non native and native groups (i.e +Nss) where

the results were highly significant well below the 0.05

level chosen for this study: x2 = 145.63, df = 4, for /r/

and x2 = 233.28, df = 4, for /l/. In order to ensure that

the high x2 values were not due to native speaker

results, the non native groups were compared among

themselves (i.e. -Nss). The results were equally

significant: x2 - 16.47, df = 3, for /r/ and x2 = 141.77,

df = 3, for /l/. We can therefore reject the null

hypothesis of no significant difference in the production
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Table 8.12: x2 values for target/non-target production of
the variables /r/ and /l/ across proficiency levels -
word

/r/

Level X2 df P <

LI x L2 X L3 X L4 x L5 145.63 4 0.001

LI x L2 X L3 X L4 16 . 47 3 0.001

/l/

LI x L2 X L3 X L4 x L5 233 .28 4 0.001

LI x L2 X L3 X L4 141.77 3 0.001

N.B: LI = low; L2 = lower intermediate; L3 = upper
intermediate; L4 = advanced; L5 = native speakers

of /r/ and /l/ variants at different proficiency levels.

These differences occur at the low, upper

intermediate and native speaker levels in the /r/ class,

where the two non native groups produce more non target

variants and the native group fewer non target variants

than expected (see complete statistical tables in

Appendix 10). Non native speakers also produce more

target variants than expected. In the /l/ class

differences occur at all levels except the upper

intermediate. Both low and lower intermediate groups have

higher non target, and the advanced and native groups

lower non target values than expected.

Tables 8.14 presents the results for variants x

word position at each level of proficiency, and across

levels in each position. The results are highly

significant except at the advanced and native levels in
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the /l/ word class. The main differences lie between the

CC environment which has higher values, and the WF

environment which has lower values than expected for non

target variants. The complete statistical tables are

shown in Appendix 11. The null hypothesis of no

difference as a function of word position is therefore

rejected. A hierarchy of difficulty between environments

emerges from the above results, and may be represented as

follows:

Table 8.13: Hierarchy of difficulty between environments

CC > WM > WI > WF

N.B: CC = consonant cluster; WM = word medial; WI = word
initial; WF = word final.

where ">" means "more difficult than". Interestingly,

this schema remains constant across levels of

proficiency, except the native speaker level where

performance is highly accurate.

8.3.2.3 General remarks

The data we have examined so far show that the

groups differ in their ability to produce /r/ and /l/

phonetically in citation form. Apart from differences

between non native and native speaker groups, there are

differences within the non native groups themselves.
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Table 8.14: x2 values for target/non-target production of
the variables /r/ and /!/ in four word positions - word

/r/

Levels Positions x2 df p <

Low WI x CC X WM X WF 75 .24 3 0.001
L-int WI x CC X WM X WF 142 .44 3 0.001
U-int WI x CC X WM X WF 84.89 3 0.001
Adv WI x CC X WM X WF 63.21 3 0.001
Nss WI x CC X WM X WF 16.41 3 0.01

+Nss groups WI 42 . 39 4 0.001
-Nss groups 12 . 00 3 0 .01
+Nss groups CC 85.72 4 0.001
-Nss groups 9.49 3 0 .025
+Nss groups WM 55.37 4 0.001
-Nss groups 15.20 3 0.005
+Nss groups WF not significant
-Nss groups not significant

/l/

Low WI x CC X WM X WF 36.26 3 0.001
L-int WI x CC X WM X WF 66.38 3 0.001
U-int WI x CC X WM X WF 11.56 3 0.01
Adv WI x CC X WM X WF not significant
Nss WI x CC X WM X WF not significant

+Nss groups WI 51.29 4 0.001
-Nss groups 31.76 3 0.001
+Nss groups CC 120 .29 4 0.001
-Nss groups 75 . 62 3 0.001
+Nss groups WM 72 . 64 4 0.001
-Nss groups 43 . 82 3 0.001
+Nss groups WF not significant
-Nss groups not significant

N.B: +Nss groups = all groups; -Nss = non native groups

A general developmental trend is observed as

performance improves with increased proficiency. Non

target variants are eliminated in favour of target or

near target variants as the subjects become increasingly

proficient. Note that the lateral flap [J] disappears
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completely from the learners' speech at the upper

intermediate level and above. Note also the gradual

increase and then decrease in the frequency of the

alveolar flap [f], a trend which reflects the gradual

approximation of the subjects' performance to the target

norm. At the low level where the variant occurs

infrequently (6%), other non target variants dominate.

However, as proficiency increases, alveolar flaps

increase to the detriment of these non target variants,

and then decrease giving way to more target-like

production.

While the overall mean frequencies reveal a

developmental trend, an examination of individual

phonetic environments show varying patterns of

performance between the groups. The upper intermediate

learners, for example, produce fewer target variants of

/r/ (79%) in WI position than all other groups.

Interestingly, the lower intermediate learners exhibit

the most target-like production (92%) in this position

among non native learners. However, they perform much

worse than the rest in CC /r/ and /l/ positions.

We have also observed that certain phonetic

environments either constrain or favour the occurrence of

particular variants. While WF position attracts more

target variants than other positions, the pattern differs

with other variants. At the lower, upper intermediate and

advanced levels, non target variants occur predominantly
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in CC position. Performance at the low level varies

within the two word classes.

8.3.2.4 Phonemic contrasts

It was indicated in section 8.2 that the four

variants were grouped according to their phoneme classes

in order to assess the subjects' ability to contrast /r/

and /l/ phonologically. There were two variants in each

phoneme class. Thus, a subject who produced [j] or [p]

for a given item was considered to have accessed the /r/

phoneme. The same procedure applied with regard to [J]
and [1] which are variants of /l/.

Table 8.15 below presents data for /r/-/l/

contrasts by position and by level. Average scores and

substitution errors are first given separately for /r/

and /l/ in each position according to proficiency levels.

Combined scores and error rates are then given. These

results are represented in Figure 8.3 and 8.4a-c.

(a) Low learners

Table 8.15 shows that performance on /l/ and /r/

contrasts the low level does not differ much, being (87%)

and (81%) respectively. The high standard deviations for

/r/, /l/ and combined scores indicate that the group is

highly varied and heterogeneous. In other words, the

scores are widely distributed. Certain learners perform

extremely well, while others perform poorly in their
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production of /r/-/l/ contrasts.

Performance varies considerably as a function of
the word position (see Figure 8.4c, p.295). The order of
difficulty for environments remains the same as observed

Table 8.15: Descriptive statistics of /r/-/l/ scores
according to proficiency levels and positions.

Word list /r/

Level Low L_int U_int Adv Nss
Position

WI 86 (14) 99 (1) 100 100 100
CC 65 (35) 81 (19) 96 (4) 100 100
WM 78 (21) 94 (6) 98 (2) 100 100
WF 96 (4) 100 100 100 100

Mean 81 (19) 94 ( 6 ) 98 (2) 100 100
S.D. 11.34 7 .58 1 . 73 0.0 0 . 0
N 20 20 20 20 20

Word list /!/

WI 91 (9) 92 (8) 96 (4) 100 100
CC 78 (22) 73 (27) 93 (V) 99 (1) 100
WM 80 (20) 84 (16) 94 (6) 100 100
WF 98 (2) 100 100 100 100

Mean 87 (13) 87 (13) 95 (5) 99 (1) 100
S.D. 8 . 17 9.99 2 . 78 0 . 87 0 . 0
N 20 20 20 20 20

Combined /r/ -/l/

WI 88 (12) 95 (5) 98 (2) 100 100
CC 71 (29) 77 (23) 94 (6) 99 (1) 100
WM 79 (21) 89 (11) 96 (4) 100 100
WF 97 (3) 100 100 100 100

Mean 84 (16) 90 (10) 97 (3) 99 (1) 100
S.D. 9 .73 8.59 2.24 0.5 0 . 0
N 20 20 20 20 20

N.B: (1) The scores have been rounded up to whole
numbers. (2) Errors in parentheses.

above, with most errors (29%) occurring in CC position,

and very few errors (3%) occurring in WF position. A
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closer examination of the data reveals fewer /l/

errors (22%) than /r/ (35%) in WI and CC positions. There

is no difference in performance between WM /r/ and /l/,

and between WF /r/ and /l/. The hierarchy of difficulty

between cluster types remains the same as described in

the previous sections. The learners produce liquid

contrasts more accurately following voiceless consonants

than after voiced ones. "C+r" clusters are also more

difficult than "C+l" clusters, except in the subset

fresh/flesh where the reverse is the case (see Table

8.16 below).

Further examination of the data reveals individual

variation with respect to the directionality of

difficulty. While the general group trend shows more /r/

errors than /I/, the opposite is the case for certain

learners. Subject 4, for example, makes more errors for

/l/ (41%) than /r/ (22%). Interestingly, the /l/ errors

occur mainly in WM and WI positions, and the /r/ errors

predominantly in CC position. Subject 17, on his part,

exhibits accurate production of /r/, but makes 48% errors

for /l/ a majority of which occur in CC and WM positions.

Subject 6 produces an equal number of errors (38%) in

each word class. He has difficulty mainly with WI /r/, CC

and WM /l/. These results indicate that while /r/-/l/

contrasts are difficult for certain learners, the

directionality of difficulty is not entirely uniform.
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(b) Lower intermediate learners

Unlike the low subject group, the lower

intermediate learners produce /r/ (94%) just slightly

better than /!/ (87%) (see Table 8.15. p. 293). The high

standard deviations also reflect a high level of

heterogeneity among the learners in contrasting /r/ and

Table 8.16: Production of /r/-/l/ contrasts in cluster
position, expressed as percentages of opportunities -
word

Consonant cluster /r/ and /l/

Low fresh crime grass brew blue glass climb flesh
82 70 67 40 92 77 75 65

L-int grass crime fresh brew blue climb glass flesh
92 87 82 62 82 80 65 65

U_int fresh crime grass brew blue glass climb flesh
100 100 95 87 100 95 90 65

Adv brew grass fresh crime blue flesh climb glass
100 100 100 100 100 100 100 97

Nss brew grass fresh crime blue glass flesh climb
100 100 100 100 100 100 100 100

/l/. However, scores in this group are less widely

distributed than those in the low group, given their

overall lower S.D. (8.59). Interestingly, they show more

variability (9.99) in the /l/ word class than the low

group (8.17). This implies that certain lower

intermediate learners perform much worse than some low

level learners in the said phoneme class. Note that there

is no difference in the overall mean scores for /!/
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between the two groups.

Substitution errors occur in all positions except

WF. The combined rates show that most mispronunciations

occur in CC position (23%), while WI position has the

least occurrence of errors (5%) (see Figure 8.4c, p.

295). WM environment produces an intermediate level of

errors (11%). The hierarchy of difficulty for preceding

voiced and voiceless consonants in the cluster

environment is maintained (Table 8.16 above).

Despite the predominance of /l/ errors over /r/ in

this group, individual data show that two subjects find

/r/ more difficult than /l/. Subject 10 produces /l/ 100%

accurately, but makes 22% /r/ errors mainly in CC

position. Subject 15 also produces /l/ accurately, but

makes 6% substitution errors for /r/. One subject (8)

makes an equal number of errors (18%) in each class.

While he does not find / r/ more difficult than /l/ or

vice versa, the data show that /r/ errors occur mainly in

CC position, and /l/ errors in WM position.

(c) Upper intermediate learners

Table 8.15 indicates that the upper intermediate

learners achieve a high level of accuracy in contrasting

/r/ and /l/, the combined mean score being 97%. Like

their lower intermediate counterparts they substitute

more /r/ (5%) for /l/ than /l/ (2%) for /r/ though the

difference is not much. Given their low S.D (2.24) these
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learners show less variability in performance than the

two previous groups. In other words, they constitute a

highly homogeneous group. According to the combined

results errors occur in all positions except WF (Figure

8.4c, p. 295). However, separate data show that WI

position yields no errors in the /r/ class, but 4% errors

in /l/. As expected most errors occur in the cluster

environment. Interestingly, the order of difficulty for

cluster types is reversed: voiced consonant + liquid

clusters are produced more accurately than their

voiceless counterparts.

Data from three subjects account for the total

substitution errors made. While subjects 1 and 18 find

/l/ more difficult than /r/, producing an average 38%

error for /l/, subject 17 produces an equal number of

errors in each word class.

(d) Advanced learners and native speakers

As shown in Table 8.15 (p. 293; see also Figure

8.3, p. 294) there is relatively high accuracy and

homogeneity in the production of /r/-/l/ contrasts at the

advanced level. The learners make only 1% error in CC

position. Their performance may therefore be equated with

that of the native speakers who as expected make no

substitution errors.
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8.3.2.5 Inferential data

A two-way repeated measures analysis of variance

(ANOVA) was carried out on the combined scores to test

for significant differences across levels of proficiency

and word positions (see Appendix 12). Two sets of results

were computed: one comparing native and non native groups

and the other comparing non native groups among

themselves, for the same reasons that were discussed in

section 8.3.2.2. The results show highly significant

differences in means as a function of level and

phonetic environment. The F ratios for level at p <

.05, in + and - NSS groups exceed the critical values of

2.46 (4, 95 df) and 2.72 (3, 76 df) respectively. The F

ratios for position in + and -NSS groups equally exceed

the critical value of 2.62.

A highly significant interaction effect, however,

occurs between level and environment which means that we

cannot make very strong claims about the main effects: F

(12, 285) = 9.06, MSe = 1.68, p < .05 (+ Nss); F (9, 228)
= 7.38, MSe = 2.10, p < .05 (- Nss). The interaction is

represented in Figure 8.5 below.

Thus, while the groups differ in their ability to

contrast /r/ and /l/ phonologically, these differences

depend on the phonetic environments of the contrasts. As

such any significant differences in performance occur

only between certain proficiency levels in certain

phonetic environments. In rejecting the null hypotheses
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Figure 8.5: Interaction between level and position in the production
of /r/-/l/ contrasts - word.
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of no difference in performance for level and word

position we must therefore take into account the

interaction effect.

Post-hoc Scheffe comparisons show the exact

location of the differences. 1 Table 8.17 below indicates

that the results are statistically significant in CC and

WM positions between the low group and the upper

intermediate, advanced and native speaker groups. The

lower intermediate learners also differ significantly

from the same groups, but only in the CC environment. As

1 The Scheffe results were obtained by comparing all

twenty means, i.e. five levels x four positions.
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such the level of significance is greater in CC than in

WM position. The complete Scheffe tables are given in

Appendix 13.

Table 8.17: Scheffe results for /r/-/l/ contrasts across

levels in CC and WM positions - Word.

CC

Group Groupl Group2 Group3 Group4 Group5
X 11.45 12 . 35 15 . 05 15 . 95 16.00

1 0 .90 3 . 60* 4 . 50* 4.55*
2 2 .70* 3.60* 3 . 65*
3 0.90 0.95
4 0.05

WM

Group Groupl Group2 Group3 Group4 Group5
X 12.60 14.20 15 . 30 16.00 16.00

1 1. 60 2 .70* 3.40* 3.40*
2 1. 10 1. 80 1.80
3 0.70 0.70
4 0.00

*p < 0.05; MSE = 1.68; F (19, 380) = 1.92; CrDiff = 2.48

8.3.2.6 General remarks

The results show that the subjects' ability to

contrast /r/ and /l/ phonemically improves with

proficiency. Conversely, substitution errors decrease as

proficiency increases. Errors occur mainly at three

levels of proficiency: low, lower and upper intermediate,

with the low level learners making the most errors. The

advanced learners on their part have mastered the /r/-/l/

distinction. There is no difference between this group

and the native speakers as we have already observed.
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The pattern of error production varies among

learners in that while the low group produces more /r/

than /l/ errors, the lower and upper intermediate groups

produce more /l/ than /r/ errors. These differences in

the pattern of error distribution may be attributed to

individual variations within the groups. This view is

further supported by the fact that performance at the

individual level sometimes varies from the overall group

trend. We have seen, for example, that while there are

more /r/ errors than /l/ at the low level, some learners

make errors in the opposite direction, i.e. more /l/ than

/r/ errors.

Performance also varies as a function of phonetic

environments, some positions yielding more errors than

others. The hierarchy of difficulty between environments

remains the same as discussed in the previous sections.

8.3.2.7 Summary

This section has examined the results obtained in

the word listing task at each level of proficiency. The

results are based on phonetic and phonemic analyses of

the data. We have seen that learners differ in their

production of /r/ and /l/ whether phonetically or

phonemically. On the whole, significant differences in

performance are observed between low/lower intermediate

groups and the upper intermediate, advanced and native

speaking groups. These differences occur mainly in the

303



cluster and intervocalic environments. The next section

discusses the results obtained in the sentence reading

task.

8.3.3 Results: Sentence reading

It will be recalled from Chapter Seven that the

sentence reading task consisted of the same /r/-/l/ items

as in the word list. The aim of providing a different

prosodic context for the items was to test subjects'

performance in a less formal speech style. The results of

the sentence reading task are presented below. The data

show that the groups also differ in their ability to

produce /r/ and /l/ phonetically and phonemically in

various word positions. A comparison of the word and

sentence reading tasks is undertaken.

8.3.3.1 Distribution of variants

(a) Low learners

The frequency distribution of variants of /r/ and

/l/ in different environments across levels is presented

in Table 8.18, and is represented graphically in Figures

8. 6a-b and 8.7a-j below. The results show that all four

variants occur in each word class, with the target

variants dominating. The subjects still find [1] easier

to produce than [ j ] . Among non target variants in each

class, the flaps (10%) still occur less frequently than
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the approximants (29%). As already noted, this points to

a certain mastery of the target variants, though it does

Table 8.18: Distribution of variants according to
proficiency levels and positions, expressed as
percentages of opportunities - sentence lists /r/ and
/!/.

VI V2 V3 V4 VI V2 V3 V4
[J] CM [J] [1] [J] [f ] [J] [i]Level Position

Low WI 80 4 8 8 7 1 4 88
CC 66 4 4 26 19 3 3 75
WM 68 6 3 22 26 1 1 72
WF 910 0 9 2 0 0 98

MEAN 76 4 4 16 13 2 2 83

L_int WI 79123 6 1 1 1 97
CC 59 26 0 15 18 7 4 71
WM 66 20 1 13 16 5 1 78
WF 100 0 0 0 1 0 0 99

MEAN 76141 9 9 3 2 86

U_int WI 79 21 0 0 1 0 0 99
CC 60 36 0 4 5 1 1 93
WM 72 28 0 0 5 1 0 94
WF 100 00 0 0 0 0100

MEAN 78210 1 2 1 1 96

Adv WI 86140 0 0 0 0100
CC 71 29 0 0 0 0 0 100
WM 89 11 0 0 0 0 0 100
WF 100 00 0 0 0 0100

MEAN 86 14 0 0 0 0 0 100

Nss WI 100 0 0 0 0 0 0 100
CC 95 5 0 0 0 0 0 100
WM 95 500 000 100
WF 100 00 0 0 0 0100

MEAN 98 20 0 0 0 0100

N.B: Percentage frequencies are rounded up to whole
numbers.
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not rule out the substitution of these variants, one for

the other.

With regard to individual phonetic environments,

all but the WF position attract the four variant types

(see Figure 8.7a-b, p. 308).While target variants occur

and dominate in the WF environment in the two word

classes, the proportion of non target variants vary in

other positions. The pattern of distribution observed in

the citation task is reproduced here, /r/ is more likely

to be flapped [p ] in WM environment (6%), while it is

realized more frequently as a lateral flap [ J ] in WI
position (8%). It is produced more frequently as a

lateral approximant in CC position. In the /l/ class, [jJ

[ pj and [J] occur more frequently in WM (26%), CC (3%)
and WI (4%) environments respectively.

On the whole there seems to be very little

difference in performance between the citation and

sentence reading tasks. However, a close examination of

the data reveals some differences in individual

positions. While certain environments have become less

difficult, others have become more difficult than in the

citation task. For example in the /r/ class, CC position

yields more target [j] (66%) in sentence reading than in

citation (57%). This implies a decrease in the frequency

of non target [1] (26%) in sentence reading. In other

words, the CC environment poses more difficulty for the

learners in Task 1 than in 2.
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Figure 8.6a-b: Distribution of variants at five levels of proficiency
- sentence.
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Figure 8.7a-j: Variable production of /r/ and /l/ in four word
positions across levels - sentence.
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The frequency of target [j] in WM position remains

fairly similar in both tasks, while that of [p] decreases
to 6% in Task 2, with a corresponding increase in the

frequency of non target [1] (22%). In this case changes
occur only in the proportion of non target variants. All
the same, the results show that WM environment is more

difficult in Task 1 than in 2 given the frequency of non

target variants. The results are different in WI and WF

positions where Task 2 is more difficult than 1.
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In the /l/ class changes occur mainly in WM

position. Target [1] is produced more frequently in Task

1 than in 2, implying that Task 1 poses less difficulty

than 2. Interestingly, readjustments within environments

are not reflected in the overall performance given that

there is very little difference in the proportion of

variants within tasks.

With regard to the effect of vowel influence on

liquid production, the pattern remains the same as that

observed in the citation task. This is shown in Table

8. 19 .

Table 8.19: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - low

Sentence /r/
WI CC

rock rice read road fresh crime grass brew
* bo] [ai] [i] [W] [£] [ai] [a] [u]

[J] 83 83 80 75 75 70 70 48

[ c ] 2 2 5 5 10 5 3 -

[J] 8 10 10 5 10 5 - -

[1] 7 5 5 15 5 20 27 52

Sentence /!/
load lead lice lock blue limb glass flesh

* [3 IT] [i] [ai] [X>] [u] [ai] [OJ [£]

[J] 3 10 10 8 10 15 22 30

[P] - - 3 - 3 - - 10

[JU - 3 5 10 - 5 8 8

[i] 97 87 82 82 87 80 77 52

* Order of difficulty for target production.

In both WI and CC positions [j] and [J] occur

mainly before front vowels, and [1] mainly before back
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vowels. The alveolar flap [ p ] occurs intermediately

between both types of vowels. In addition, [ j] occurs

more frequently after voiceless consonants, and [1] more

frequently after voiced ones. The order of difficulty

between cluster types is however reversed: voiced

clusters are more difficult than voiceless ones. Within

the subsets, "C+l" are easier than "C+r" clusters,

except in the fr/fl pair where the reverse is the case as

shown below.

Table 8.20: Hierarchy of difficulty for clusters - low.

( (br > bl) > (gr > gl) ) < ( (fl > fr) > (cr > cl) ) .

N.B: "<" = less difficult than; ">" = more difficult than.

In WM position arrive and correct attract more target [j ]

than other items, while collect attracts more target [1].

(b) Lower intermediate learners

As shown in Table 8.18 above (p. 305) the lower

intermediate learners also produce four variants in each

phoneme class, with target [1] (86%) occurring more

frequently than target [ j] (76%). The low frequency

°f [j]/ as we observed in the citation task, is due to

the learners greater tendency to flap /r/.

As expected target variants prevail in WF position

in the two word classes (Figure 8.7c-d, p. 308). In the
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/r/ class non target [ p ] and [1] predominate in CC

position while [ J ] occurs more frequently in WI
environment. In the /l/ class all three non target

variants occur mainly in the CC context. As usual the

least preferred non target variants are the flaps, both

alveolar and lateral.

With regard to the overall mean frequencies, there

is little or no difference between performance in this

task and in the word listing task. However, certain

environments are more or less difficult in one task than

in the other. For example, the WI position yields more

target production of /r/ in word listing (92%) than in

sentence reading (79%). This is due to an increase in the

proportion of non target variants, especially alveolar

flaps in Task 2. The CC environment is more difficult for

the subjects in Task 1 (50%) than in 2 (59%). While the

level of difficulty remains roughly the same in WM

position between both tasks with regard to target [j]

production, there are more non target [1] in sentence

reading (13%) than in citation (6%).

In the /l/ class we observe a slight improvement

on target production in WI position in Task 2. The

situation is the reverse in WM position where more non

target variants occur in Task 2 than in 1. Actually the

proportion of target [1] (78%) decreases in favour of

non target [j] (16%).

The results in Table 8.21 below show the effect
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of adjacent sounds on liquid production in WI and CC

positions. The pattern of vowel influence is not really

different from that already observed in the previous

task, except that there is a predominance of front

vowels in the production of [j] and [j ] in WI /r/
position, which was not the case in the listing task.

Table 8.21: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - lower intermediate.

Sentence /r/
WI CC

rice read road rock fresh grass crime brew
* [ai] [i] [3V] [3D] [£] [a] [ai] [u]

[0] 90 82 72 70 77 65 50 42

[r] 5 10 15 20 18 27 32 28

[J] 5 - 5 - - - - -

[1] - 8 8 10 5 8 18 30

Sentence /l/
WI CC

lice lock lead load blue climb glass flesh
* [ai] [»] [i] Cavi [u] [ai] [«] [£]

[ J] — _ 3 _ 8 8 20 40

[ r ] - - - 5 7 10 10 -

[J] - - 3 3 - 10 - 8

[1] 100 100 92 92 85 72 70 52

* Order of difficulty for target production.

Interestingly, voiced clusters are less difficult than

voiceless ones. The pattern of difficulty between "r" and

"1" clusters remains unchanged, except in the fr/fl

subset where the former is less difficult than the latter

as indicated below.
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Table 8.22: Hierarchy of difficulty for clusters - lower
intermediate.

((br > bl) > (gr > gl)) < ((fr < fl) < (cr > cl)).

N.B: "<" = less difficult than; ">" = more difficult than.

In the medial position dairy and porridge attract more

target [j] production, while alive attracts more target

[1].

(c) Upper Intermediate learners

Table 8.18 (p. 305) shows an improvement in

performance at the upper intermediate level: the

proportion of non target variants (except that of the

alveolar flap) is greatly reduced. More alveolar flaps

[P] (21%) are produced as variants of /r/ in this group

than in any other group. As expected target variants

dominate in each word class, occurring mainly in WF

position (see Figure 8.7e-f, p. 308). In both word

classes non target variants occur mainly in the CC

environment.

There is little or no difference in overall

performance as well as in performance within environments

between word and sentence reading tasks. The WM

environment however reveals a slight improvement in

target [j] production in sentence reading (72%) over word

listing (68%) .
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Table 8.23: Frequency of variants according to
vowel/consonant contexts expressed as percentages of
opportunities - upper intermediate

Sentence /r/
WI CC

rice road rock read fresh grass crime brew
* [ai] [an] [DO] [ i ] [£ ] [a] [ai] [u]

U] 85 80 77 75 75 65 65 40

[ r 1 15 20 23 25 25 35 35 47

[i] - - - - - - 13

Sentence /!/
lead load lock lice blue climb glass flesh

★ [i] [a-tf ] Lb] [ai] [u] [ai] [a] [£]

[j] - - - 5 3 5 12

[r] - - - - - - - 3

[1] 100 100 100 95 100 97 95 85

* Order of difficulty for target production

The effect of adjacent sounds on liquid

production remains the same as observed earlier, with [j]

occurring mainly before front vowels [ai] and [ i], [1]

before back vowels [d\r] and [JO] and [ f1 ] intermediately

before both types of vowels in WI position (see Table

8.23 above). In the CC environment [ Ji ] occurs more

frequently after voiceless consonants, and [1] after

voiced consonants. However, the order of difficulty of

cluster types differs from that observed in the word

listing task (Table 8.24 below). Not only are voiced

clusters less difficult than voiceless ones, the fr/fl

subset has the same level of difficulty as the cr/cl

subset. In WM position arrive and dairy yield more

target [j] and alive yields more target [1] than other
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items.

Table 8.24: Hierarchy of difficulty for clusters - upper
intermediate.

( (br > bl) > (gr > gl)) < ( (fr > fl) = (cr > cl) )

N.B: "<" = less difficult than; ">" = more difficult than.

(d) Advanced learners

At the advanced level production becomes more

target-like (see Table 8.18, p. 305). The frequency of

the alveolar flap [p] has dropped to 14%. This is due to

an increase in the frequency of target [J]. The flapped

variant of /l/ has disappeared from the interlanguage of

the learners. As usual the target variant dominates in

the WF context, though this applies specifically to the

/r/ word class (Figure 8.7g-h, p. 309). There is no

predominance of [1] in any position since production is

100% accurate in all positions.

A comparison of the word and sentence reading

tasks show no difference in performance at the advanced

level. However, there are differences between the two

tasks within certain environments in the /r/ word class.

In CC position, learners perform slightly better in Task

2 (71%) than in 1 (67%) with regard to target variant

production. In the WM context learners also perform

better in Task 2 than in 1. Production improves by 5% in

sentence reading (89%). Flaps are therefore produced more
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frequently in Task 1 (16%) than in 2 (11%).

The effect of adjacent sounds on liquid production

in CC and WI positions remains the same as earlier

observed (see Table 8.25 below). This applies to the /r/

word class where two variants occur, [j] predominates in

the environment of front vowels [i] and [ai], and [p] in

the environment of back vowels [ 30 ] and [dif] in CC

position.

Table 8.25: Frequency of variants according to
vowel/consonant contexts, expressed as percentages of
opportunities - advanced learners.

Sentence /r/
WI CC

rice read rock road fresh crime grass brew
* [ai] [i] [jo] [air] [fc.] [ai] [ec] [u]

[J] 90 87 87 80 85 70 70 55
[p] 10 13 13 20 15 30 30 45

* Order of difficult for target production

Performance in the cluster position remains unchanged

with [ j ] occurring more frequently after voiceless

consonants. The order of difficulty for clusters is

presented in Table 8.26 below.

As it can be seen, voiced clusters pose more than

difficulty than voiceless ones. Within subsets "fr/fl"

clusters are more difficult than "cr/cl" clusters. This

is the reverse of the results obtained in the word

reading task. In the WM environment dairy attracts more

target [j] than other items.



Table 8.26: Hierarchy of difficulty for clusters - advanced
learners.

( (br > bl) > (gr > gl) ) > ( (fr > fl) < (cr > cl) ) .

N.B: "<" = less difficult than; ">" = more difficult than.

(e) Native speakers

Native speaker data in comparison with non native

data show better performance: 100% accuracy in target [1]

production, and 98% in target [j ] production. The

remaining 2% account for the production of alveolar flaps

by the Scottish subject, which is restricted to CC and WM

positions. As expected there is no difference in native

production between word and sentence reading tasks.

8.3.3.2 Inferential data

Chi-square analyses show highly significant

differences between types of variants and levels of

proficiency in both -Nss and +Nss groups: (a) X2

152.87, df = 4, p < .05 for /r/, and x2 = 259.11, df = 4,

p < .05 for /l/ (including native speakers); (b) x2 =

28.31, df = 3, p < .05 for /r/, and X2 = 163.46, df = 3,

p < .05 for /l/ (excluding native speakers) (Table 8.27).

We can therefore reject the null hypothesis of no

relation between variants and levels of proficiency.

In both /r/ and /l/ word classes the differences

lie at the low and lower intermediate levels who produce

significantly higher values than expected and at the
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advanced and native speaker levels who produce

significantly lower values than expected for non target

variants (see complete X2 tables in Appendix 10). The

native speakers also produce higher values than expected

for the target variant in the /r/ class.

Table 8.27: x2 values for target/non-target production of
the variables /r/ and /l/ across proficiency levels -
sentence

/r/

Level X2 df P <

LI x L2 X L3 X L4 x L5 152 .87 4 0.001

LI x L2 X L3 X L4 28.31 3 0.001

/l/

LI x L2 X L3 X L4 x L5 259 .11 4 0.001

LI x L2 X L3 X L4 163.46 3 0.001

N.B: LI = low; L2 = lower intermediate; L3 = upper
intermediate; L4 = advanced; L5 = native speakers

Table 8.28 below presents the results for variant

x position. As in the word reading task comparisons are

made at each level of proficiency, and across levels in

each position.
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Table 8.28: x2 values for target/non-target production of
the variables /r/ and /l/ in four word positions -
sentence

/r/

Levels Positions X2 df P <

Low WI x CC x WM X WF 35. 93 3 0.001
L-int WI x CC X WM X WF 84.82 3 0.001
U-int WI x CC X WM X WF 76.87 3 0.001
Adv WI x CC X WM X WF 57 .76 3 0.001
Nss WI x CC X WM X WF 16.41 3 0.01

+Nss groups WI 40. 16 4 0.001
-Nss groups not significant
+Nss groups CC 81.46 4 0.001
-Nss groups 36 . 05 3 0.001
+Nss groups WM 60.83 4 0.001
-Nss groups 24 . 83 3 0.001
+Nss groups WF not significant
-Nss groups not significant

/l/

Low WI x CC X WM X WF 49 .46 3 0.001
L-int WI x CC X WM X WF 77 . 15 3 0 . 001
U-int WI x CC X WM X WF 14.72 3 0.005
Adv WI x CC X WM X WF not significant
Nss WI x CC X WM X WF not significant

+Nss groups WI 54.21 4 0.001
-Nss groups 38 . 08 3 0.001
+Nss groups CC 120.31 4 0 . 001
-Nss groups 76.58 3 0.001
+Nss groups WM 108.09 4 0.001
-Nss groups 68 . 83 3 0.001
+Nss groups WF not significant
-Nss groups not significant

N.B: +Nss groups = all groups; -Nss = non native groups

The results are significant except between positions at

the advanced and native speaker levels in the /l/ word

class. The main differences lie in CC and WF positions

which have significantly higher and lower values than

expected respectively, for non target variants (refer to

x2 tables in Appendix 11. We can therefore reject the
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null hypothesis of no relation between variants and

environments.

8.3.3.3 General Remarks

As in the citation task the results for sentence

reading also show differences in the production of /r/

and /l/ variants according to proficiency level and word

position. Performance improves with increased

proficiency: non target variants either decrease in

proportion or are eliminated in favour of target

variants. In the /r/ class non target variants account

for 24% production at the low and lower intermediate

levels, and 22%, 14% and 2% production at the upper

intermediate, advanced and native speaker levels

respectively. As it is, there is no significant

difference in performance between the low and the two

intermediate groups. The obvious increase in the

frequency of [p] at the intermediate levels is indicative

of improved performance, moreso given the corresponding

decrease in the proportion of fl] as a non target

variant of /r/. As in the word reading task we also

observe a decrease in the proportion of [ ] at the

advanced and native speaker levels, a phenomenon which

equally points to an improvement in performance.

In the /l/ class non target variants account for

17%, 15% and 4% production at the low, lower and upper

intermediate levels respectively. Non target production
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disappears completely at the advanced and native speaker

levels. Again there is no significant difference in

performance at the low and lower intermediate levels.

A look at production in individual positions also

reveals interesting trends, especially in the CC

context. Generally, this environment is the most

difficult for the learners, but it appears to be more

difficult for the lower and upper intermediate groups

than for others. This is evident in both word classes,

though performance in CC /l/ position at the upper

intermediate level is highly accurate. In WM /r/

position, the lower intermediate learners exhibit less

target-like production than all other groups.

The hierarchy of difficulty between environments

and the pattern of vowel influence on liquid production

remain the same as observed in the word listing task.

The order of difficulty with regard to the consonants

preceding liquids however differ in the sentence task for

certain groups of learners. As we have observed the low,

lower and upper intermediate learners find voiced

clusters less difficult than voiceless ones, unlike in

the citation task where the reverse was the case. This

difference in performance between tasks may actually

arise from difficulties inherent in the sentences.

Perhaps sentences with voiceless cluster items are more

difficult than those with voiced cluster items. On the

whole what the results show is that while learners differ
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in performance according to proficiency levels, the order

of difficulty for environments remains constant and cut

across groups: CC is more difficult than WM which is in

turn more difficult than WI, which is also more difficult

than WF.

8.3.3.4 Phonemic contrasts

The results for /r/-/l/ contrasts are presented in

Table 8.29. They show average scores and substitution

errors respectively, by levels and word positions. The

results are presented separately for /r/ and /If, after

which the combined results are given. They are

represented graphically in Figure 8.8 and 8.9a-c below.

(a) Low learners

A look at Table 8.29 indicates that the low

learners perform only slightly better on /l/ (85%) than

/r/ (80%), their average combined score for the contrasts

being 82%. In other words they produce fewer /l/ (15%)

than /r/ (20%) errors, with a combined error rate of 18%.

The difference in overall performance between sentence

and word reading tasks does not appear to be significant

(as will be seen in section 8.3.6). The high S.D's for

separate and combined results indicate that the group is

highly heterogeneous. There is however, greater

heterogeneity in the production of /l/ than /r/ given the

larger S.D. of the former (10.14), which indicates that
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Table 8.29: Descriptive statistics of /r/-/l/ scores
according to proficiency levels and positions.

Sentence list /r/

Level Low L int U int Adv Nss
Position

WI 84 (16) 91 (9) 100 100 100
CC 70 (30) 85 (15) 96 (4) 100 100
WM 74 (25) 86 (14) 100 100 100
WF 91 (9) 100 100 100 100

Mean 80 (20) 90 (10) 99 (1) 100 100
S.D. 8.26 5.96 1.73 0.00 0.00
N 20 20 20 20 20

Sentence list /l/

WI 92 (8) 98 (2) 99 (1) 100 100
CC 78 (22) 75 (25) 94 (6) 100 100
WM 73 (27) 79 (21) 94 (6) 100 100
WF 98 (2) 99 (1) 100 100 100

Mean 85 (15) 88 (12) 97 (3) 100 100
S.D. 10 . 14 10.85 2.78 0.00 0.00
N 20 20 20 20 20

Combined /r/-/l/

WI 83 (17) 94 ( 6 ) 99 (1) 100 100
CC 74 (26) 80 (20) 95 (5) 100 100
WM 74 (26) 82 (18) 97 (3) 100 100
WF 94 (6) 99 (1) 100 100 100

Mean 82 (18) 89 (11) 98 (2) 100 100
S.D. 8 .26 7 .98 1.94 0 . 00 0.00
N 20 20 20 20 20

f.B: Scores are rounded up to whole numbers.

scores for /l/ production are more widely distributed

than those for /r/. This is the reverse of what we

observed in the listing task.

Interestingly, the hierarchy of difficulty between

environments is violated in the /l/ class: WM position

is slightly more difficult (73%) than CC position (78%).
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Figure 8.8: Production of /r/-/l/ contrasts at five levels of
proficiency - sentence.
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Figure 8.9a-c: Production of /r/ and /l/ in different positions
across levels - sentence.
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While the overall combined means show fewer

mispronunciations of /l/ than /r/, the trend differs in

certain environments. For example, there are more /l/

errors than /r/ in WI and WM environments.

In spite of the deviation from the observed

pattern in the /l/ class, combined results for /r/ and

/l/ show that CC and WM positions remain more difficult

than WI and WF positions. There is actually no difference

in performance between CC and WM environments according

to the combined rates. This is because any differences

are evened up by error scores for /r/. Performance in

terms of cluster types remains the same as observed in

the previous sections - see Table 8.30 below. In the

medial position correct and collect yield more /r/ and

/!/ respectively than other items.

Table 8.30: Production of /r/-/l/ contrasts in cluster
position, expressed as percentages of opportunities -
sentence

Consonant cluster /r/ and /l/

Low fresh crime grass brew blue climb glass flesh
85 75 72 44 87 85 77 60

L-int fresh grass crime brew blue climb glass flesh
95 92 82 70 85 82 70 60

U_int fresh crime grass brew blue climb glass flesh
100 100 97 87 100 97 95 85

Adv brew grass fresh crime blue glass flesh climb
100 100 100 100 100 100 100 100

Nss brew grass fresh crime blue glass flesh climb
100 100 100 100 100 100 100 100
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Though the main error trend is in the /r/

direction, three subjects make more errors for /l/, the

highest error rate being 59% by subject 17. This subject

correctly produces all /r/ items. Subject 2 and 4

produce 25% and 42% /l/ errors respectively. The error

pattern at the individual level is similar to that

observed in the citation task, and errors are produced by

the same subjects in the two tasks.

(b) Lower intermediate learners

Table 8.29 (p. 324) shows that the lower

intermediate learners do not perform differently in /r/

and /l/. The scores are 90% for /r/ and 88% for /l/, with

an average of 89%. In comparison with the citation task

there is no real difference in performance as far as the

combined scores are concerned, though the subjects

exhibit more accuracy in word list /r/ (94%) than in

sentence list /r/ (90%). Production in the /l/ class

between the two tasks is more or less the same, being 87%

for word reading and 88% for sentence reading.

The high S.D. for the combined scores in the

sentence task also shows that there is heterogeneity

within the group with regard to the production of /r/-/l/

contrasts. However, the group is more heterogeneous in

/l/ production given the higher S.D in the former (10.85)

than in the latter (5.96). This means that scores for /r/

are much less widely distributed than those for /!/. The
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same pattern of performance was observed in the citation

task, though between the two tasks there is greater

variation in word list /r/ and lesser variation in word

list /l/.

With regard to performance in individual

environments, the results show that the established

hierarchy of difficulty (i.e. CC > WM > WI > WF) is

maintained for combined and individual word class

production (see Figure 8.9a-c, pp. 325-326). There is no

difference in performance according to cluster types.

However, within cluster sets "C+r" clusters pose less

difficulty than "C+l" clusters except in brew and blue

where the reverse is the case. In the medial position /r/

and /1/ are more easily accessed in correct and alive

respectively.

While the overall results show a general error

trend toward the /l/ direction, individual data reveal

that certain subjects make more errors for /r/ than /l/.

Subjects 3, 8 and 18 produce 47%, 19% and 9% errors

respectively for /r/, and 22%, 4% and 2% errors

respectively for /l/. Interestingly, there are others who

mispronounce items in one class but not in the other. For

example, subjects 17, 19 and 20 mispronounce /l/ and not

/r/, making an average 15% error, while subjects 10 and

14 mispronounce /r/ and not /l/, making an average 6%

error. Still there are others who make the same number of

errors in both word classes like subjects 4 (11%), 15
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(3%) and 18 (8%).

(c) Upper intermediate learners

The production of /r/-/l/ contrasts at the upper

intermediate level is highly accurate being 98% according

to the combined scores in Table 8.29 above (p. 324). The

results show no differences in performance between this

task and the word reading task given the combined scores.

The low standard deviations indicate a high level of

homogeneity within the group, though the scores for /l/

appear to be more widely spread than those for /r/.

The hierarchy of difficulty in production within

environments is maintained. However, it is worth

emphasizing that most of the errors occur in the /l/ word

class in three positions. Error production in the /r/

class occur only in the cluster environment. The

production pattern for voiced and voiceless clusters

remains unchanged. Voiced clusters are generally more

difficult than voiceless ones. Within the cluster sets,

"C+r" are more difficult than "C+l" clusters. In WM

position all items are correctly produced, while alive

yields more /l/ than other items in this word class.

From the above results it is obvious that the

learners have more difficulty with /l/ than with /r/.

Interestingly, individual subject data do not reveal

any violation of this trend. Two subjects (8 and 10)

actually produce no /r/ errors at all.
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(d) Advanced learners and native speakers

The level of performance in the advanced group is

very high as also shown in Table 8.29. /r/-/l/ contrasts

are produced correctly in all phonetic environments

(Figure 8.9a-c). There is therefore no difference in

performance between this group and the native speakers.

We expect that any significant differences in the

production of /r/-/l/ contrasts would be found between

these two groups and groups of lower proficiency levels.

8.3.3.5 Inferential data

A two-way repeated measures ANOVA was carried out

on the combined scores to test for significant

differences across levels and environments. The results

show highly significant differences in means across

levels and environments at the .05 level. As usual, the

results are presented with and without native speaker

(NSS) data. The reasons for having two sets of results

were explained in section 8.3.2.2. The F ratios for level

at p < .05, in +NSS and -NSS groups exceed the critical

values of 2.46 (4, 95 df) and 2.72 (3, 76 df)

respectively. The F ratios for position in +NSS and -NSS

groups also exceed the critical value of 2.62. ANOVA

tables are given in Appendix 12.

The results, however, show a highly significant

interaction effect between level and environment at the
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0.05 level, F (12, 285) = 8.46, MSe = 1.63 (+NSS) ; F (9,

228) = 7.02, MSe = 2.04 (-NSS), which indicates that any

differences in performance between the groups depend on

differences in the phonetic environments. As we have

observed there is a hierarchy of difficulty between

positions. The interaction is presented graphically in

Figure 8.10 below. In rejecting the null hypotheses of

no difference according to levels and positions, we must

take into account the significant interaction effect.

Figure 8.10: Interaction between level and position in the
production of /r/-/l/ contrasts - sentence.
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Post-hoc Scheffe tests carried out on the repeated

factor show that the differences between the groups are

statistically significant in the CC and WM contexts

(Table 8.31 below). The complete tables are presented in

Appendix 13.

Table
levels

8.31
in

: Scheffe
CC and WM

results for /r/-/l/
positions - sentence

contrasts
•

across

CC

Group
X

Groupl
11.80

Group2
12 . 80

Group3
15.25

Group4
16.00

Group5
16.00

1
2
3
4

1. 00 3 . 45*
2 . 45*

4.20*
3.20*
0 . 75

4.20*
3.20*
0.75
0.00

WM

Group
X

Groupl
11.75

Group2
13.20

Group3
15 . 55

Group4
16.00

Group5
16.00

1
2
3
4

1 . 45 3.80*
2 . 35

4.25*
2 .80*
0.45

4 . 25*
2 . 80*
0.45
0.00

*p < 0 .05; MSE = 1.63; F (19, 380) = 1.92; CrDiff = 2.44

The table shows that the low (1) and lower

intermediate (2) groups both differ from the upper

intermediate (3), advanced (4) and native speaker (5)

groups in CC position. There are also differences

between group 1 and groups 3, 4 and 5, as well as between

group 2 and groups 4 and 5 in WM position. As expected

the results show many more group differences in the CC

than in the WM environment.
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8.3.3.6 General remarks

From the above analysis it is clear that learners

differ in their ability to contrast /r/ and /l/

phonologically in the sentence reading task. As expected

such errors disappear from the subjects data at the

advanced and native speaker levels. Mispronunciations

therefore occur only at the low and the two intermediate

levels, with most errors being produced by the low

learners.

The pattern of error production between the three

groups in guestion is the same as that observed in the

citation data in the sense that while the low learners

produce more /r/ than /l/ errors, the reverse is the case

for the two intermediate groups. These differences may

be attributed to individual variations within each group.

Moreso, many learners actually deviate from the general

pattern of production in their groups. With regard to

performance in different phonetic environments, the

hierarchy of difficulty is maintained. This, of course,

applies only to the above three groups.

8.3.3.7 Summary

In this section we have analysed the data for the

sentence reading task for one control and four

experimental groups. We have considered the subjects'

variable production of /r/ and /!/, as well as their
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ability to contrast the segments phonemically. Both

phonetic and phonemic analyses show differences in

performance across groups, with a clear improvement on

performance as proficiency increases. In the phonemic

data the analyses reveal an interaction effect between

level and position. In other words the groups do not only

differ because they have different proficiencies, but

also because the word positions yield varying degrees of

difficulty. The interplay of the effects of level and

environment is interesting in the sense that while the

hierarchy of difficulty of environments remains constant

across levels, the degree of difficulty between

environments decrease with increasing proficiency. On the

whole, significant differences in performance occur

between the low/lower intermediate groups and the upper

intermediate, advanced and native speaking groups. In the

next section we examine the subjects' production of /r/

and /I/ in the text reading task.

8.3.4 Results: Text reading

In this section we present the results of the Text

reading task, which are summarised in Tables 8.32 to

8.36, and represented in Figures 8.11 to 8.15 below. It

will be recalled that the text was intended to provide an

even less formal style than sentences. Consequently, we

expected that performance in this task would be less

accurate than in the sentence task, and even less
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accurate than in the word task.

8.3.4.1 Distribution of variants

(a) Low learners

According to the frequency distribution in Table

8.32 the low level learners produce four variants in the

/r/ class, but only two in the /l/ class, with the target

variants dominating in each word class. /I/ remains the

least difficult word class yielding 90% target production

while /r/ yields 83% target production. The only non

target variant in the /l/ class is [ J ] • In the /r/

class there is little difference in frequency between the

alveolar flap [ p ] and lateral approximant [1]. The

lateral flap remains the least preferred variant.

In the /r/ class there are only three

environments, with the target variant dominating in the

WF environment (Figure 8.12). The flapped variant [P]

occurs predominantly in the CC context, while [J] and [1]
occur more frequently as non target variants of /r/ in

the WI environment. In the /l/ class where two types of

variants occur, target [1] dominates in the WF context as

expected, and non target [j] in the WM environment. The

hierarchy of difficulty with regard to target production

in CC and WM positions is violated in the /l/ class: the

learners find WM more difficult than CC instead of the

reverse. The order of difficulty between environments is
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maintained in the /r/ class.

Table 8.32: Distribution of variants according to
proficiency levels and positions, expressed as
percentages of opportunities - text.

/r/
Variants

/!/
Variants

VI V2 V3 V4 VI V2 V3 V4

[J] C r 3 [J] [1] [J] [r] [1]
Level Position
Low WI 79 4 5 10 5 0 0 95

CC 70 13 4 9 6 0 0 92
WM - - - - 17 0 0 73
WF 99 0 0 1 0 0 0 99

MEAN 83 6 3 7 7 0 0 90

L-int WI
CC
WM
WF

86
60

99

4
29

2
2

8
9

0 5 0 95
9 1 0 90

20 0 0 80
0 0 0 100

MEAN 82 11 1 6 7 2 091

U int WI
CC
WM
WF

85
61

97

15
37

0
0

0
2

0 0 0 100
1 0 0 99
7 5 0 88
0 0 0 100

MEAN 8118 0 1 2 1 097

Adv WI
CC
WM

WF

97
74

99

3
26

0
0

0
0

0 0 0 100
0 0 0 100
0 0 0 100
0 0 0 100

MEAN 90 10 0 0 0 0 0 100

Nss WI 100 0 0 0 0 0 0 100
CC 95 5 0 0 0 0 0 100
WM - — - 0 0 0 100
WF 98 2 0 0 0 0 0 100

MEAN 98 2 0 0 0 0 0 100

N.B: Percentage frequencies are rounded up to whole
numbers.
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Figure 8.11a-b: Distribution of variants at five levels of
proficiency - text.
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(b) Lower intermediate learners

Table 8.32 also shows that the lower intermediate

learners produce four variants in the /r/ word class,

with the target occurring more frequently than others.

There is a marked increase in the frequency of the

alveolar flap [ (* ] which is produced 11% of the time. This

is hardly surprising since learners in this group tend to

flap /r/ quite often. We also observe a slight decrease

in the frequency of [J] (1%) and [1] (6%) produced as
variants of /r/. This increase in the proportion of "r"-

like variants to the detriment of non "r"-like variants

indicates that performance is improving.

The /l/ class yields three types of variants at

the lower intermediate level. There are no lateral

flaps, and the alveolar approximant occurs 7% of the time

as a variant of /l/. As expected the target variant

predominates being produced 91% of the time. These

results show that learners still find it easier to

produce target [1] than [J].

A closer examination of performance according to

individual environments shows that the target variants

still dominate in the WF context in each word class

Figure 8.12c-d below). The distribution of other

variants, however, differs in the two word classes. In

the /r/ class, for example, the alveolar flap [r ] and

lateral approximant [1] occur mainly in CC position,

while the lateral flap [J] occurs mainly in WI
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Figure 8.12a-j: Variable production of /r/ and /l/ variants in four
word positions across levels - text.

po£itions

loo.o r

potitions

97.0 100.0

pos i t ions.

340



C h) Tar-gat /1/: taxt X
Adv

100.Q

75.0

01

U
x 50.0

c
It
01
£ nc n

0.0
wn ui

pofi 11 ions.
wf

100.0 100.0

75.0

01
CFi
IV
X 50.0

c
tv
01
c

( j ) Tar-gat /X/: taxt X
Has

25.0

0.0

positions
um ui

positions
uf

ES553
[13

position. The proportion of [1] as a variant of /r/

in CC and WI positions shows very little difference, [p]

occurs as a variant of /l/ predominantly in the WM

context, while the flap [J] is produced mainly in the WI

context. The hierarchy of difficulty is again reversed in

the /l/ class with respect to WM and CC positions, the

former being more difficult than the latter. The order of

difficulty between environments is maintained in the /r/

class.
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(c) Upper intermediate learners

The upper intermediate learners produce three

variants in each word class, with the target variants

dominating as expected (see Table 8,32, p. 337). These

results again confirm that /l/ is generally easier than

/r/ in terms of target variant production. Conversely,

many more non target variants are produced for /r/ than

for /l/. Interestingly, there are no lateral

approximants occurring as variants of /r/, but we do have

a minimal proportion of lateral flaps (1%). The

proportion of [p] is even higher (18%) than observed at

the lower intermediate level. Again this phenomenon

points to an improvement in performance given the

increase in the frequency of "r"-like variants. In the

/l/ class [j] and [p] are produced as non target variants

minimally 2% and 1% of the time respectively.

With regard to performance in individual

environments, the target occurs mainly in the WF context

as expected, in both word classes (Figure 8.12e-f, p.

340). [p] and [J] occur as variants of /r/ predominantly
in the CC environment. As a matter of fact the lateral

flap occurs only in this position. The hierarchy of

difficulty between positions remains unchanged in the /r/

class. In the /l/ class both [j] and [p] are produced

mainly in the WM context. The alveolar flap actually

occurs in this position alone. The WM context also

constitutes the most constraint for target production in
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the /l/ class, and is therefore the most difficult.

(d) Advanced learners

At the advanced level the production of /r/ and

/l/ is highly accurate with only target and near target

variants occurring (Table 8.32, p. 337). [1] and [j] are

produced 100% and 90% of the time respectively. The

freguency of the alveolar flap produced as a variant of

/r/ drops to 10%. The decrease in the proportion of [p]

is indicative of an improvement in performance, for at

the same time we observe a corresponding increase in the

proportion of target [j]. The production of target [j] is
much better in the advanced group than in the other non

native groups.

While target [ j ] occurs predominantly in WF

position, the alveolar flap [ p ] occurs mainly in CC

position (Figure 8.12g-h, p.341). In other words, the WF

position constitutes the least constraint and the CC

position the most constraint against target production.

Thus, the hierarchy of difficulty between environments is

maintained, i.e. CC > WM > WI > WF. In the /l/ class the

probability of the target occurring remains the same in

all positions (Table 8.32. There is therefore no

hierarchy of difficulty between environments with respect

to the /!/ class.
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(e) Native speakers

The native speakers as expected produce /l/ 100%

accurately. They however do not achieve this level of

accuracy with regard to target [ j ] • Like the advanced

learners they also produce two variants for /r/, though

the proportion of [j] is higher (98%) than that of [p].

As earlier remarked the flapped variant [P], occurs only

in the data of the Scottish subject. It is interesting to

note that the WI context yields more target production

than the WF context at the native speaker level (Figure

8.12i-j, p. 341). For the first time, the flapped variant

occurs in the WF environment in native speaker data. The

final items that are flapped are those which occur in

utterance medial position immediately preceding items

beginning with a vowel. In other words these items occur

in an intervocalic environment given the nature of the

preceding and following segments. The Scottish subject

therefore flaps all such final, but utterance medial

items as he would isolated word medial items.

8.3.4.2 Inferential data

X2 analysis shows that differences in the

production of variants at group level are significant in

the two word classes at p < .05 : (a) x2 = 123.04, df =

4, for /r/ and x2 = 92.40, df = 4, for /!/ (+ Nss); (b)

X2 = 26.49, df = 4, for /r/ and x2 = 58.37, df = 4, for

/!/ (-Nss) (Table 8.33 below). We can therefore reject
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Table 8.33: x2 values for target/non-target production of

the variables /r/ and /l/ across proficiency levels -

text

/r /

Level X2 df P <

LI x L2 X L3 X L4 x L5 123.04 4 0.001

LI x L2 X L3 X L4 26.49 3 0.001

/l/

LI x L2 X L3 X L4 x L5 92 . 40 4 0.001

LI x L2 X L3 X L4 58 . 37 3 0.001

N.B: LI = low; L2 = lower intermediate; L3 = upper
intermediate; L4 = advanced; L5 = native speakers

the null hypothesis of no significant relationship

between type of variant and level of proficiency. The

differences lie at the upper intermediate and advanced

levels which produce much higher and lower values

respectively for non target variants of /r/ (see complete

x2 tables in Appendix 10). In the case of /1 / the lower

intermediate learners produce much higher values, and the

advanced and native speakers much lower values than

expected for non target variants.

The results are also significant for variants x

position at all levels, except the advanced and native

speaker levels whose performance in the /l/ word class is

highly accurate (see Table 8.34). We therefore reject the

null hypothesis of no difference between type of variant

and position. The results show that in the /r/ class, the
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Table 8.34: x2 values for target/non-target production of
the variables /r/ and /!/ in four word positions - text

/r/

Levels Positions X2 df P <

Low WI x CC X WM X WF 123.91 3 0.001
L-int WI x CC X WM X WF 200.59 3 0.001
U-int WI x CC X WM X WF 164.59 3 0.001
Adv WI x CC X WM X WF 141.32 3 0.001
Nss WI x CC X WM X WF 10 . 65 3 0.025

+Nss groups WI 50.22 4 0.001
-Nss groups 22 . 15 3 0.001
+Nss groups CC 126.24 4 0.001
-Nss groups 22 . 43 3 0.001
+Nss groups WF 15 .01 4 0.005
-Nss groups 14.83 3 0.01

/l/

Low WI x CC X WM X WF 43.33 3 0.001
L-int WI x CC X WM X WF 48.95 3 0.001
U-int WI x CC X WM X WF 33.01 3 0.001
Adv WI x CC X WM X WF not significant
Nss WI x CC X WM X WF not significant

+Nss groups WI not significant
-Nss groups not significant
+Nss groups CC 79.09 4 0.001
-Nss groups 52 .61 3 0.001
+Nss groups WM 18. 15 4 0.001
-Nss groups 10.59 3 0.025
+Nss groups WF not sign ificant
-Nss groups not significant

N.B: +Nss groups = all groups; -Nss = non native groups

main differences lie in the CC and WF environments which

have higher and lower values than expected, respectively,

for non target variants. Interestingly, native speakers

differ in WI and CC positions. In the /l/ class the

differences can be found in the WM and WF positions which

also have higher and lower values than expected,
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respectively, for non target variants (see Tables in

Appendix 10). The results also confirm that CC /r/ and WM

/l/ are the most difficult environments for the subjects

in terms of target variant production. Therefore, while

the hierarchy of difficulty between environments remains

constant for [ j], it is reversed for [1]/ the CC

position being more difficult than WM position.

8.3.4.3 General remarks

As in the other tasks the results for text reading

also show differences in performance according to levels

of proficiency and word positions. The pattern of

distribution of variants at each level however remains

fairly similar to that of the two previous tasks in terms

of type and number of variants produced by each group.

Thus, we find that increase in proficiency level yields a

corresponding decrease in the number and type of

variants. This trend is more evident in the /r/ class

which attracts more non target variants than /l/. As the

variants decrease in number, they also become more target

like such that at the advanced and native levels only

true variants of /r/ occur; i.e. the alveolar approximant

and flap. With regard to the target production of /r/

there is little or no difference between the low and two

intermediate groups. Production at the advanced level is

much better, yielding an average difference of 8% between

this group and the above three groups.
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The production of the target variants in

individual positions reveals differences between groups

in CC and WI positions. Interestingly, the lower and

upper intermediate learners perform worse than other

subjects in CC position, producing [j ] 60% and 61% of the
time respectively. As expected performance in WF position

does not differ between groups. The pattern of

distribution of [P] across levels is the same as observed

in other tasks: the variant increases with proficiency

and then decreases. It occurs predominantly at the upper

intermediate level and minimally at the native speaker

level. On the whole, the results show that groups which

have a greater tendency to produce the alveolar flap

constantly do so while those which have a lesser tendency

to produce the flap do so minimally or not at all.

8.3.4.4 Phonemic contrasts

Table 8.35 below shows the average scores and

substitution errors for /r/ and /l/ in text reading

according to levels and phonetic environments. These

results are represented in Figure 8.13 to 8.14a-b. Given

the unequal number of environments in the two word

classes, the results are presented separately for /r/ and

/l/: there are no combined results for the environments.

(a) Low learners

Table 8.35 shows there is no difference in the
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overall mean scores between /r/ (89%) and /l/ (90%) at

the low level. The high S.D's in both word classes

indicate a high level of heterogeneity among the

learners, though /l/ scores are more widely spread than

/r/ scores.

Table 8.35: Descriptive statistics of /r/-/l/ scores
according to proficiency levels and positions

Text /r/

Level Low L int U int Adv NSS
Position

WI 83 (15) 90 (10) 100 100 100
CC 83 (13) 89 (11) 98 (2) 100 100
WF 99 (1) 100 100 100 100

Mean 89 (10) 93 (7) 99 (1) 100 100
S.D. 7 .57 4 .97 1.00 0.0 0.0
N 20 20 20 20 20

Text /!/

WI 95 (5) 95 (5) 100 100 100
CC 92 (6) 90 (10) 99 (1) 100 100
WM 73 (17) 80 (20) 88 (12) 100 100
WF 99 (1) 100 100 100 100

Mean 90 (10) 91 (9) 97 (3) 100 100
S.D. 9.99 7 .40 5 . 07 0.00 0.0
N 20 20 20 20 20

Combined overall scores for /r/ and /!/

Mean 90(10) 92(8) 100 100 100

N.B: The scores have been rounded up to whole numbers.

Performance in individual environments show no

difference between WI and CC as far as the subjects'

ability to access /r/ correctly is concerned (Figure

8.14a). However, the error rates indicate that the
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subjects make more substitution errors in WI (15%) than

in CC (13%) position. These discrepancies in the results

can be accounted for by the percentage of deletions or

mispronunciations made by the learners in these two

positions. In other words, there were instances where the

learners neither produced /r/ or /l/: they omitted the

target segments or produced an entirely different word

for the target item.

Five subjects either mispronounced or deleted the

target segment in one or more of the following words:

replied, broad and scratched. Such mispronunciations or

deletions occur more frequently in CC than in WI

contexts, though /1 / is substituted more frequently for

/r/ in the latter than in the former. The word final

position remains the least difficult as expected.

In the /l/ class, the hierarchy of difficulty is

slightly reversed with regard to CC and WM positions, the

latter being more difficult than the former (Figure

8.14b). Not only do the subjects make more errors in the

WM context, they also tend to delete the target segment

or mispronounce items in this position more than in CC

position.

The results also show that while the general error

trend is in the /r/ direction, a few learners still make

errors in the opposite direction. Five subjects

substitute more /r/ for /I/, the highest error rate being

21% by subject 17. Out of the five subjects, three
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Figure 8.13: Production of /r/-/l/ contrasts at five levels of
proficiency - text.
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<b) /1/ scores: text

leue1s

produce only /l/ errors, the average error rate between

them being 4%. Three subjects also produce only /r/

errors, the average being 17%.

(b) Lower intermediate learners

There is no difference in performance on /r/ (93%)

and /l/ (91%) at the lower intermediate level as Table

8.35 (p. 349) indicates (see also Figure 8.13, p. 351).

However, the higher S.D for /l/ (7.40) shows that there

is greater heterogeneity among the learners in their

production of /l/ as opposed to /r/.

The hierarchy of difficulty between environments

is maintained in the /r/ class (Figure 8.14a). The

difference in scores between CC and WI positions is

however minimal, being only 1%. In the /!/ class the
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hierarchy of difficulty between environments is the same

as that observed at the low level, the WM context being

the most difficult (Figure 8.14b). While /l/ is more

easily accessed than /r/, performance in certain

environments obviously departs from the general pattern

in the two word classes. For example, WI and CC /r/ are

more difficult than WI and CC /l/. We cannot however

compare production in the WM context between the two word

classes since there are no WM /r/ items in the text.

Individual data also reveal deviations from the

general pattern of phoneme substitutions between /r/ and

/l/. While there are certainly more /l/ errors than /r/,

five subjects make more errors in the opposite direction.

The average error rate for /r/ between the said subjects

is 14%, the highest individual rate being 35%. Out of the

five subjects, only two substitute /l/ for /r/ but not

vice-versa. Furthermore, one subject actually produces

only /l/ errors.

(c) Upper intermediate learners

Like their lower intermediate counterparts, the

upper intermediate learners also show no difference in

performance between /r/ and /l/ (see Table 8.35, p. 349).

The S.D's however indicate that there is more

heterogeneity among the learners in /l/ production than

in /r/.

The results also show no differences between WI
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and WF positions in the /r/ class: the phoneme is

accessed 100% accurately in both positions (Figure

8.14a). However, production accuracy drops by 2% in the

CC context. In the /l/ class there is also 100%

production accuracy of the phoneme in WI and WF positions

(Figure 8.14b). WM remains the most difficult

environment the mean score being 88%. As it is, there is

very little difference in performance in the WF, WI and

CC environments. Between the two word classes there is

little or no difference in performance in these

environments either.

As far as individual data are concerned, three

learners deviate from the general trend of errors by

producing more /r/ errors than /l/. The average rate

between them is 5%, the highest individual error rate

being 8%. Out of the three subjects, two actually produce

only /r/ errors. Interestingly too, two learners produce

only /I/ errors.

(d) Advanced learners and native speakers

Performance at the advanced and native speaker

levels is highly accurate as there are no substitution

errors.

8.3.4.5 Inferential data

In order to test for significant differences in

performance across levels and environments a two-way
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repeated measures ANOVA was carried out on separate /r/

and /l/ scores, in the absence of combined scores for

environments. These results show that the differences in

mean scores across levels and environments are

significant at the .05 level in the two word classes.

ANOVA tables for the results are given in Appendix 12.

However, there were exceptions in that the main effect of

level for /l/ was not significant when the non native

groups were compared. As such, the differences observed

in the +Nss data were due to the scores of the native

group. On the contrary the main effect of position was

significant in the non native data. In both word classes,

the F ratios for level at p < .05, in +NSS and -NSS

groups exceed the critical values of 2.46 (4, 95 df) and

2.72 (3, 76 df) respectively. The F ratios for position

in +NSS and -NSS groups also exceed the critical values

of 3.04 for /r/ and 2.62 for /l/.

However, the interaction between level and

position is highly significant at the .05 level in both

word classes (except in the -NSS data for /1/): (a) F (8,

190) = 3.84, MSe = 102.76 (+NSS); F = (6, 152) = 3.39;

MSe = 128.45 (-NSS) for /r/; and (b) F (12, 285) = 2.32,

MSe = 247.08 (+NSS); F (9, 228) = 1.73, MSe = 308.85

(-NSS) for /l/. This interaction effect indicates that

differences between the groups are mediated upon by the

varying degrees of difficulty of the phonetic

environments. Thus, some environments are not only more
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Figure 8.15a-b: Interaction between level and position in the
production of /r/ and /!/ - text.
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difficult than others, but are only more difficult for

certain groups of learners. The interaction is shown in

Figure 8.15a-b above.

Post-hoc Scheffe tests carried out on the

repeated factor across the levels pin point the exact

location of the differences (see Table 8.36 below). The

results show that in the /r/ class, differences lie

between the low group and the upper intermediate,

Table 8.36 : Scheffe results for /r/ and /!/ across levels
in WI, CC and WM positions - text.

/r/
WI

Group Groupl Group2 Group3 Group4 Group5
X 82.88 90 100 100 100

1 7 .12 17 . 12* 17.12* 17.12*
2 10.00 10.00 10.00
3 0.00 0.00
4 0.00

CC

Group Groupl Group2 Group3 Group4 Group5
X 83.44 89.06 97 . 81 100 100

1 5 . 62 14 . 37* 16.56* 16.56*
2 8 . 75 10.94 10.94
3 2 .91 2.91
4 0.00

*p < 0 . 05; MSE = 102.76; F(14 ,285) = 1. 17; CrDiff = 12.97

/l/
WM

Group Groupl Group2 Group3 Group4 Group5
X 72.50 80 87 . 50 100 100

1 7 . 50 15 . 00 27 .50* 27.50*
2 7 .50 20 . 00* 20.00*
3 12.50 12 .50
4 0 . 00

*p < 0 . 05; MSE = 247.08; F(4, 95) = 2.46 ; CrDiff = 15.59
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advanced and native speaker groups in both WI and CC

positions. The results were obtained by comparing all

fifteen means (i.e. 4 groups x 3 positions). However, no

significant results were obtained from the comparison of

all twenty means (i.e. 5 groups x 4 positions) in the /l/

class even though the ANOVA results were significant. As

such comparisons were carried out on individual positions

to pinpoint the exact location of differences. The

results indicated that the low and lower intermediate

groups differed from the advanced and native speaker

groups only in WM position. While rejecting the null

hypothesis of no differences according to levels and

position, we must recognize that these differences are

restricted to groups of low proficiency level and those

of high proficiency level in CC, WM and WI environments.

8.3.4.6 General remarks

The results therefore confirm the prediction that

performance would improve with increased proficiency.

This is seen in the overall mean scores, as well as

scores in individual positions in the two word classes.

The degree of difficulty of the contrasts decreases with

increased proficiency, such that at the advanced and

native speaker levels the subjects achieve very high

accuracy in performance.

With regard to the production of /r/-/l/ contrasts
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in different environments at each level of proficiency,

the results show that the hierarchy of difficulty remains

generally constant in spite of slight differences in the

/l/ word class. Furthermore, the pattern of error

production between the groups remains the same as

observed in the two previous tasks. While the low group

makes more /r/ than /l/ errors, the two intermediate

groups make more /l/ than /r/ errors. This would mean

that the tasks do not have any effects on the general

pattern of error production.

8.3.4.7 Summary

In this section we have examined data from the

text reading task, and have compared the subjects ability

to produce /r/ and /1/ phonetically and phonemically. Our

analyses have shown that while learners differ in their

ability to produce the liquid segments, these differences

are not just a function of proficiency, but also of the

different phonetic environments of the segments. The

interaction between level and position was highly

significant in the phonemic data. The main differences

occurred between the low/lower intermediate groups and

the upper intermediate, advanced and native speaking

groups in CC, WM and WI positions.

In the phonetic data we observed a decrease in the

proportion and type of non target variants of /r/ and /l/

as proficiency increased. Again the differences were
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between the least and highly proficient groups. As

expected CC and WM were the most difficult environments.

However, in spite of these differences the hierarchy of

difficulty of the environments (i.e. CC > WM > WI > WF)

remained the same at all affected levels.

In the next section we examine performance in a

different and less formal task designed to elicit near

natural or spontaneous speech data.

8.3.5 Results: Interview conversation

Even though variables did not remain constant for

each subject in the interview task, the data were scored

in the same manner as other tasks in order to facilitate

comparison. Tokens of /r/ and /l/ produced by each

subject and group were tabulated according to position,

type of variant and phoneme class. Given that the

proportion of tokens in each word class and position

varied among subjects, raw frequencies and scores were

converted into percentages in order to facilitate

comparison.

8.3.5.1 Distribution of variants

(a) Low learners

Table 8.37 presents the frequency distribution of

variants of /r/ and /l/ in different phonetic

environments across levels. These results are represented
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graphically in Figures 8.16a-b to 8.17a-j. In the low

subject group, the number of tokens produced for /r/

ranges from 21 to 226, the total for the group being

1607, while that produced for /l/ ranges from as little

as 6 to 118, the total being 1104. Four variants are

produced in each word class, even though some variants

occur only in selected positions.

The table shows that target variants dominate in

each word class. The lateral flap [^ ] is still the least
preferred variant being produced only 1% of the time in

each word class. [ j] and [1] both occur as non target

variants of /l/ and /r/ respectively 7% of the time.

As already indicated above, the subjects do not

produce all four variants in every phonetic environment

(see Figure 8.17a-b, p. 365). For example, in the /r/

word class, the lateral flap [J ] occurs only in WI

position, while it occurs in CC and WM positions in the

/l/ class. The alveolar flap on the other hand is

constrained in WI position in the /l/ class.

Interestingly too, some positions attract more of some

types of variants than other positions. As usual there

are more target variants in WF position than in other

positions in the two word classes, /r/ is more likely to

be flapped [0] in WM position. It occurs as a lateral

flap only in WI position as indicated above, and is more

likely to be realized as a lateral approximant [1] in WM

position. /I/ on its part is realized more frequently as
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[J] in WM position, and as [J] and [p] in both CC and WM
positions.

Table 8.37: Distribution of variants according to
proficiency levels and positions, expressed as
percentages of opportunities - conversation.

/r/ /!/
VI V2 V3 V4 VI V2 V3 V4

[J] [ r ] [J] [1] [J] m [J] [1]

Level position
Low WI 88 3 1 8 6 0 0 94

CC 87 6 0 7 7 2 1 90
WM 78 8 0 14 11 2 1 86

WF 98 1 0 1 5 1 0 94

MEAN 88 4 1 7 7 1 1 91

L-int WI 93 0 2 5 5 0 0 95
CC 92 3 0 5 12 2 0 86
WM 83 11 1 5 11 6 0 83
WF 100 0 0 0 1 2 0 97

MEAN 92 3 1 4 7 3 0 93

U int WI 95 5 0 0 1 1 0 98
CC 88 12 0 0 2 1 0 97
WM 92 7 0 1 2 1 0 97
WF 99 1 0 0 1 1 0 98

MEAN 93 6 0 1 2 1 0 97

Adv WI 94 6 0 0 0 0 0 100
CC 92 8 0 0 0 0 0 100
WM 97 3 0 0 0 0 0 100
WF 99 1 0 0 0 0 0 100

MEAN 95 5 0 0 0 0 0 100

Nss WI 100 0 0 0 0 0 0 100
CC 98 2 0 0 0 0 0 100
WM 98 2 0 0 0 0 0 100
WF 99 1 0 0 0 0 0 100

MEAN 99 1 0 0 0 0 0 100

N.B: Percentage frequencies are rounded up to whole
numbers.
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Figure 8.16a-b: Distribution of variants at five levels of
proficiency - conversation.
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Figure 8.17a-j: Variable production of /r/ and/1/ in four word
positions across levels - conversation.
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(b) Lower intermediate learners

Table 8.37 above indicates that while the lower

intermediate learners produce all four variants for /r/,

they produce only three variants for /l/, the lateral

flap having completely disappeared from this word class.

Target production is considerably high being 92% for /r/
and 93% for /!/. As it can be seen, there is no
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difference in the proportion of target variants between

both word classes. The least preferred variant is the

lateral flap [J] being produced on the average 1% of the
time as a variant of /r/. The alveolar flap [P] occurs at

the same rate (3%) in the two word classes. [1] is

produced as a variant of /r/ 4% of the time and [ j ] as

variant of /l/ 7% of the time.

While the four variants do not occur in every

phonetic environment the order of difficulty in terms of

target production is as follows: WM > CC > WI > WF (see

Figure 8.17c-d, p. 364). With regard to non target

production, [P] and [J] occur as variants of /r/ mainly
in WM and WI positions respectively. However, there is no

predominance of non target [1] in one position over

another, as the probability of this variant occurring

remains the same in all positions except WF where it does

not occur at all. In the /l/ class, non target [J] is

produced mainly in CC environment, while [ P ] occurs

predominantly in WM environment.

In comparison, the lower intermediate learners

perform only slightly better than their low level

counterparts, particularly in the /r/ class where there

is a 4% difference between both groups. The /l/ class

yields a 2% difference between them.

(c) Upper intermediate learners

According to Table 8.37 (p. 362) the number of
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variants produced in each word class at the upper

intermediate level is reduced to three. The lateral flap

has completely disappeared from the interlanguage of the

learners. Target production remains considerably high.

The lateral approximant is produced only 1% of the time

as a variant of /r/ and the alveolar approximant 2% of

the time as a variant of /l/.

It is interesting to note that while all three

variants occur in every position in the /l/ class, they

occur only in WM position in the /r/ class (Figure

8.17e-f, p. 365). All other positions in this class

attract two types of variants: target [J] and non target

[ P ] . As usual the target variant predominates in WF

position, but this applies specifically to the /r/ class.

In the /l/ class, [1] is produced at the same rate in WF

as well as WI positions. Thus, neither position is more

difficult than the other in terms of target variant

production. What is more, neither CC nor WM position is

more difficult than the other. However, in the /r/ class

there is a clear hierarchy of difficulty between

environments, with CC and WF positions being the most and

least difficult respectively; CC > WM > WI > WF. /r/ is

produced as a flap [ p ] mainly in CC position, and

realized as [1] only in WM position. /I/ on its part is

realized as an alveolar approximant mainly in CC and WM

positions, while it occurs as an alveolar flap at the

same rate in all positions.
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(d) Advanced learners

The results in Table 8.37 indicate that at the

advanced level the number of variants produced in each

word class is further streamlined: only two variants [j]

and [ f* ] occur in the /r/ class, while one variant, the

target [1], occurs in the /l/ class. Target production

remains slightly higher for /l/ than for /r/, being 100%

and 95% respectively, though this difference is not

significant, /r/ is flapped on the average 5% of the

time. As expected the WF position yields the most target

variants, while [0] occurs mainly in CC position (Figure

8.17g-h, p. 365). There is no difference in performance

between WM and WI positions.

(e) Native speakers

As expected, the native speaker group performs

much better than the non native groups, though there is

no difference between them and the advanced learners with

respect to target production in the /l/ class. The tiny

proportion (1%) of alveolar flaps which occur in the

native data is produced by the Scottish subject. He not

only realizes /r/ as [f] in the most likely environments,

WM and CC, but also in a less likely WF environment. The

flapping of /r/ in WF position occurs where the /r/

items immediately precede another item beginning with a

vowel, i.e in an utterance-medial-intervocalic
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environment. Non native and native performance is

compared below.

8.3.5.2 Inferential data

Chi-square analysis show that differences in

performance are highly significant between the groups at

p = 0.05: (a) x2 = 158.43, df = 4 for /!/ (+Nss groups);

(b) X2 = 53.26, df = 3 for /r/, and x2 = 264.06, df = 3

for /l/ (-Nss groups). The results are presented in Table

8.38 below. In the /r/ class the differences are

significant at the low level where non target variants

have higher values, and at the advanced and native

speaker levels where the said variants have lower values

than expected (see complete statistical tables in

Appendix 10). In the /l/ class low and lower intermediate

groups produce lower values, and the native speakers

higher values than expected for non target variants

(Appendix 10).

The results for variant x position are equally

significant except at the advanced and native speaker

levels in the /l/ word class (Table 8.39 below). The

main differences lie between CC, WM and WF positions in

the /r/ class, and between CC and WM positions in the /l/

class (see tables in Appendix 11).
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Table 8.38: X2 values for target/non-target production of
the varaibles /r/ and /l/ across proficiency levels -
conversation

/r/

Level X2 df P <

LI x L2 X L3 X L4 x L5 158.43 4 0. 001

LI x L2 X L3 X L4 53.26 3 0.001

/l/

LI x L2 X L3 X L4 x L5 448.17 4 0.001

LI x L2 X L3 X L4 264 . 05 3 0.001

N.B.: LI = low; L2 = lower intermediate; L3 = upper
intermediate; L4 = advanced; L5 = native speakers

8.3.5.3 General remarks

From the above results it is clear that though the

subjects differ in their phonetic realization of liquid

segments, performance in the interview conversation is

quite high at all levels. There is not much difference in

target production between adjoining groups though

performance improves with increased proficiency.

The proportion of non target production decreases

accordingly with proficiency, and certain non target

variants predominate at certain levels. For example, in

the /r/ class the lateral approximant [1] accounts for

about half the proportion of non target variants produced

at the low and lower intermediate levels. The upper

intermediate learners as usual produce the highest

proportion of alveolar flaps. In the /!/ class the

370



Table 8.39: x2 values for target/non-target production of
the variables /r/ and /l/ in four word positions -
conversation

/r/

Levels Positions X2 df P <

Low WI x CC X WM X WF 113.00 3 0.001
L-int WI x CC X WM X WF 102.04 3 0.001
U-int WI x CC X WM X WF 98.72 3 0.001
Adv WI x CC X WM X WF 104 .10 3 0.001
Nss WI x CC X WM X WF 18 . 03 3 0 . 001

+Nss groups WI 39.41 4 0.001
-Nss groups 12 . 36 3 0.01
+Nss groups CC 78.58 4 0.001
-Nss groups 12 .13 3 0.01
+Nss groups WM 113.01 4 0.001
-Nss groups 71. 98 3 0.001
+Nss groups WF 20.00 4 0.001
-Nss groups 20.90 3 0.001

/l/

Low WI x CC X WM X WF 14. 68 3 0.01
L-int WI x CC X WM X WF 76 . 97 3 0.001
U-int WI x CC X WM X WF 3 . 07 3 0.500
Adv WI x CC X WM X WF not significant
Nss WI x CC X WM X WF not significant

+Nss groups WI 51.12 3 0.001
-Nss groups 25 .78 3 0.001
+Nss groups CC 302 .23 4 0.001
-Nss groups 176.44 3 0.001
+Nss groups WM 173.57 4 0.001
-Nss groups 110.51 3 0.001
+Nss groups WF 67 . 79 4 0.001
-Nss groups 46.76 3 0.001

N.B: +Nss groups = all groups; -Nss = non native groups

alveolar approximant accounts for two thirds of all non

target production at the low and lower intermediate

levels as well.

Differences also arise with regard to the number

of variants produced by each group in each word class.
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Generally, variants decrease in number and become more

target-like as proficiency increases. Thus, the low and

lower intermediate groups each produce four variants for

/r/, while the upper intermediate group produces three,

and the advanced and native speaker groups produce two

variants each. In the /l/ class, the low group again

produces four variants, while the two intermediate groups

use three variants and the advanced and native groups

produce one type of variant each.

With regard to performance in individual phonetic

environments, the hierarchy of difficulty for target

production is not constant across levels, as illustrated

below.

Table 8.40: Hierarchy of difficulty of phonetic
environments at five levels of proficiency -
conversation.

/r/ /l/

Low WM > CC > WI > WF WM > CC > WI / WF

L_int WM > CC > WI > WF WM > CC > WI > WF

U_int CC > WM > WI > WF WM / CC > WI / WF

Adv CC > WI > WM > WF CC = WM = WI = WF

Nss CC / WM > WF > WI CC = WM = WI = WF

The above data indicate that while the WF position

remains the least difficult generally, other environments

vary in difficulty from group to group. However, CC and
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WM still constitute the most difficult environments on

the whole.

8.3.5.4 Phonemic contrasts

Table 8.41 below shows the average accuracy and

error rates for /r/ and /l/ in the interview

conversation. The high accuracy scores indicate that the

subjects are able to produce /r/ and /I/ distinctly,

though performance is still better in high proficiency

groups than in low proficiency ones. Conseguently, the

latter make more substitution errors than the former. The

data are represented in Figures 8.18 to 8.19a-c below.

(a) Low learners

Table 8.41 shows no difference in accuracy rates

for /r/ and /l/ at the low level. However, an examination

of the data for individual environments reveals that

production is slightly better in some environments in

one word class than in the other (Figure 8.19a-c, p. 377-

378). For example, the subjects produce WI /l/ better

than WI /r/, and CC /r/ better than CC /l/. They also

produce WF /r/ better than WF /l/. The largest number of

substitution errors occur in the WM position in

both classes. A considerable proportion of errors also

occur in CC position especially in the /l/ class. The WF

position as expected yields relatively few errors.
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Table 8.41: Descriptive statistics of /r/ and /l/ scores
according to proficiency levels and positions -
conversation.

/r/
Level Low L_int U_int Adv Nss
Position

WI 91 (9) 93 ( 7 ) 100 100 100
CC 93 (7) 95 (5 ) 100 100 100
WM 86 (14) 94 (6) 99 (1) 100 100
WF 99 (1) 100 100 100 100

Mean 92 (8) 95 (5) 99 (1) 100 100
S.D. 4 . 66 2.74 0.87 0 . 00 0.00
N 20 20 20 20 20

/l/
WI 94 (6) 95 (5 ) 98 (2) 100 100
CC 91 (9) 86 (14) 97 (3) 100 100
WM 87 (13) 83 (17) 97 (3) 100 100
WF 94 (6) 97 (3) 98 (2) 100 100

Mean 92 (8) 90 (10) 97 (3) 100 100
S.D. 2.92 5.89 0.71 0.00 0.00
N 20 20 20 20 20

combined /r/- /l/
WI 93 (7) 94 (6) 99 (1) 100 100
CC 92 (8) 91 (9) 98 (1) 100 100
WM 87 (13) 88 (6) 98 (2) 100 100
WF 97 (3) 98 (2 ) 99 (1) 100 100

Mean 92 (8) 93 (7) 98 (2) 100 100
S.D. 1 .59 1.66 0.32 0 . 00 0. 00
N 20 20 20 20 20

N.B: Errors in parentheses

Individual data show that more than half (12) the

subjects make substitution errors in both directions.

However, two subjects produce errors only in one

direction. Subject 6, for example, produces /l/

accurately but replaces 15% of /r/ tokens with /l/.

Subject 16 on the other hand produces target /r/
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correctly, but makes 2% /l/ errors. The results also show

that for some subjects, some positions attract more

errors in one word class than in the other. For example,

subject 4 substitutes /l/ for /r/ in CC and WM positions,

but /r/ for /l/ in WI an WF positions. In other words, CC

and WM positions are more favourable to phonemic

substitutions where /r/ is the target, while WI and WF

positions are favourable to such substitutions where /l/

is the target. Subject 12, on the other hand, has no

difficulty producing /r/ in CC and WM environments, but

has difficulty with /l/ in the same environments. At the

same time he has difficulty with WI /r/, but not with WI

/l/. A comparison of both subjects indicates that they

progress in different directions with regard to the

pattern of phonemic substitutions.

Figure 8.18: Production of /r/-/l/ contrasts at five levels of
proficiency - conversation.
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Figure 8.19a-c: Production of /r/ and /l/ in different positions
across levels - conversation
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(b) Lower intermediate learners

As shown in Table 8.41 above (p. 374) the lower

intermediate learners produce /r/ more accurately than

/l/, the error rate being 5% and 10% respectively. These

differences are however not significant. Substitutions

occur more frequently in WI and WM positions than in
others. About half the number of subjects make errors in

both word classes, though there are more /l/ than /r /

errors as the results indicate.

(c) Upper intermediate learners

Performance at the upper intermediate letfel is

quite high: no differences are observed between overall
scores for /r/ and /!/ (Table 8.41). An examination of
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the data for phonetic environments shows that WM remains

more difficult than other environments, though the degree

of difficulty between environments is generally guite

low.

(d) Advanced learners and native speakers

The results in Table 8.41 (p. 374) show no

difference in performance between the advanced learners

and native speakers, production being 100% accurate for

each group.

8.3.5.4 General remarks

The results of the conversation task examined

above also indicate that the subjects differ in their

production of /r/ and /l/ contrasts as a function of

level and word position. Major differences lie between

groups of low L2 proficiency (i.e. low and lower

intermediate) and those of high L2 proficiency (i.e.

upper intermediate, advanced and native speakers). While

there may be slight variations in performance, the

hierarchy of difficulty between phonetic environments

remains generally constant across levels, except at the

advanced and native speaker levels where performance is

highly accurate. On the whole, WM/CC constitute the most

difficult positions followed by WI and WF positions

respectively. CC and WM /l/ are particularly difficult

for the low level learners, hence the low accuracy rates
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in production in the said word class.

8.3.6 Comparing the production tasks

Our analyses of the production data so far have

dealt separately with each task. However, in order to

measure the effect of task formality on L2 speech

production (Hole, p. 171) we must compare performance

between tasks. The comparisons are made at each level of

proficiency. We begin by examining the distribution of

variants across tasks using x2 analysis (see Table 8.42

below). The results are highly significant at p < 0.05.

Separate pairs of tasks are then compared to pinpoint the

exact location of the differences. The complete x2 tables

for all comparisons are given in Appendices 14 and 15).

The production of phonological contrasts across tasks are

also examined using matched t-tests (Table 8.43 below).

The aim is to see if substitution errors decrease with

increased formality of tasks.

(a) Low learners

According to Table 8.42 below the low level

learners differ in their production of /r/ and /l/

variants between tasks, the highest percentage of target

variants occurring in conversation: 88% for [j] and 91%

for [1]. Performance is lowest in word reading, being 75%

f°r [ J ] and 83% for [1]. These differences are

statistically significant below the 0.05 level: x2 =
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136 .26, df = 3 for /r/ and x2 = 92.69, df = 3 for /l/

(Table 8.42) (see Appendix 14 for complete Chi-square

tables).

Table 8.42: x2 values for target/non target production
of the variables /r/ and /!/ across tasks.

/r/

Level Tasks X2 df P<

Low T1 X T2 X T3 X T4 136.26 3 0.001
L-int T1 X T2 X T3 X T4 201.91 3 0 .001
U-int T1 X T2 X T3 X T4 246.52 3 0.001
Adv T1 X T2 X T3 X T4 174.74 3 0.001
Nss T1 X T2 X T3 X T4 15 . 19 3 0 . 005

/l/

Low T1 X T2 X T3 X T4 92 . 69 3 0 . 001
L-int T1 X T2 X T3 X T4 54 . 54 3 0 .001
U-int T1 X T2 X T3 X T4 28 . 38 3 0 . 001
Adv T1 X T2 X T3 X T4 Not significant
Nss T1 X T2 X T3 X T4 Not s ignificant

N.B: T1 = word; T2 = sentence; T3 = text; T4 =
conversation

Table 8.43: Matched t-tests for /r/-/l/ contrasts across
tasks (t-crit = 2.093, df = 19, p < 0.05)

Level Word/Sentence Sentence/Text Text/Conversation

Low t = 1.32 t - 3.12* t = 1.85
L-int t = 1.15 t = 2.14* t = 33.76*
U-int t = 1.36 t = 0.08 t = 28.15*
Adv t = 1.00 t = 0.00 t = 0.00
Nss t = 0.00 t = 0.00 t = 0.00

Further analyses show that in the /r/ word class

the results are due to the significant differences

between (a) word and text (X2 = 32.09, df = 1, p <

0.001), (b) word and conversation (X2 = 100.37, df = 1, p
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< 0.001), (c) sentence and text (X2 = 28.17, df = 1, p <

0.001), (d) sentence and conversation (X2 = 91.98, df =

1, p < 0.001) and (e) text and conversation (X2 = 13.21,

df = 1, p < 0.001) (see Appendix 15).

Comparisons in the /l/ class also reveal

significant differences between the same set of tasks:

(a) word and text (X2 = 55.24, df = 1, p < 0.001), (b)

word and conversation (X2 = 28/26, df = 1, p < 0.001),

(c) sentence and text (X2 = 65.36, df = 1, p < 0.001),

(d) sentence and conversation (X2 = 37.25, df = 1, p <

0.001) and (e) text and conversation (X2 = 9.93, df = 1,

p < 0.005). Note that there are no significant

differences between word and sentence tasks in both word

classes.

Interestingly, the results of the matched t-tests

reveal relatively fewer differences between tasks (see

Table 8.43 above). As a matter of fact only the sentence

and text reading tasks differ significantly from each

other (t = 3.12). The results for word/sentence (t =

1.32) as well as text/conversation (t = 1.85) are not

significant. The influence of task formality on the

production of phonological contrasts therefore appears to

be minimal. What is more, the results do not indicate a

decrease in substitution errors from less formal to more

formal tasks. Less formal tasks actually exhibit fewer

substitution errors than more formal ones. Thus, while

sentence and text reading tasks differ significantly
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from each other, performance is definitely higher in the

latter (90%) than in the former (82%). Learners perform

best in conversation (92%) where they produce the least

percentage of errors. Production is worst in the sentence

reading task being (82%).

These results are contrary to the predictions

stated in Hypothesis Hilc which was that non target

production would decrease from less formal to more formal

tasks. The interpretation of these findings is discussed

in Chapter Ten.

(b) Lower intermediate learners

Performance at the lower intermediate level also

differs significantly between tasks as Table 8.42 shows:

X2 = 201.91, df = 1, p < 0.001 for /r/, and x2 = 54.54,

df = 1, p < 0.001 for /l/ (see full X2 tables in Appendix

14). As in the low group the highest percentage of target

variants occur in conversation in each word class, i.e.

92% for [ j ] and 93% for [1]. A comparison of separate

pairs of tasks shows in the /r/ word class significant

differences between (a) word and text (X2 = 7.60, df = 1,

p < 0.01), (b) word and conversation (X2 = 151.30, df =

1, p < 0.001), (c) sentence and text (X2 = 13.20, df = 1,

p < 0.001), (d) sentence and conversation (X2 = 177.44,

df = 1, p < 0.001) and (e) text and conversation (X2 =

94.21, df 1, p < 0.001). In the /l/ word class

differences occur between the same sets of tasks: (a)
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word and text (X2 = 34.24, df = 1, p < 0.001), (b) word

and conversation (X2 = 24.88, df = 1, p < 0.001), (c)

sentence and text (X2 = 29.81, df = 1, p < 0.001), (d)

sentence and conversation (X2 = 20.14, df = 1, p < 0.001)

and (e) text and conversation (X2 = 4.24, df = 1, p <

0.5) (see full tables in Appendix 15). As in the low

group there are no differences between the word and

sentence tasks.

The results of the matched t-test (Table 8.43

above) show significant differences between sentence and

text (t = 2.14), and text and conversation (t = 33.76).

The value for crit is 2.093. Again no meaningful

differences are observed between word and sentence

reading (t = 1.15). Less formal tasks continue to exhibit

higher accuracy rates (and therefore fewer errors) for

phonological contrasts than more formal tasks. As such

performance is better in text (92%) than in sentence

(89%), and in conversation (93%) than in text (92%). It

is worth noting that while the raw scores show small

differences between tasks, these differences are

significant according to the t-tests. Again the results

are contrary to prediction (Hilc, p. 171) as less formal

tasks exhibit more target production than more formal

ones .

(c) Upper intermediate learners

Differences in performance between tasks are
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equally significant at the upper intermediate level

(Table 8.42, p. 380): X2 = 246.52, df = 3, p < 0.001 for

/r/, and X2 = 28.38, df = 3, p < 0.001 for /l/. Contrary

to expectation target variants occur more frequently in

conversation than in other tasks, being 93% for [ j] and

97% for [1]. Performance is lowest in the word reading

task.

A comparison of separate pairs of tasks in the /r/

class reveal significant differences between (a) word and

text (X2 = 8.11, df = 1, p < 0.01), (b) word and

conversation (X2 = 191.91, df = 1, p < 0.001), (c)

sentence and text (X2 = 4.48, df = 1, p < 0.05), (d)

sentence and conversation (X2 = 165.19, df = 1, p <

0.001) and (e) text and conversation (X2 = 119.39, df =

1, p < 0.001). No differences are observed between word

and sentence reading. In the /l/ class all other tasks

differ significantly from each other except word/sentence

and text/conversation. They are (a) word and text (X2 =

15.94, df = 1, p < 0.001), (b) word and conversation (X2
= 18.49, df = 1, p < 0.001), (c) sentence and text (X2 =

9.87, df = 1, p < 0.005), and (d) sentence and

conversation (X2 = 8.91, df = 1, p < 0.005). The X2
tables for paired tasks are given in Appendix 15.

However, matched t-tests for /r/-/l/ contrasts

reveal fewer differences between tasks in the upper

intermediate group. Performance differs significantly

between text and conversation (t = 28.15), but not
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between word and sentence (t = 1.36) or sentence and text

t = 0.08). As usual less formal tasks exhibit higher

accuracy rates for phonological contrasts than more

formal ones. In spite of this fact performance at the

word level is equally very high. The most difficult task

for the group is sentence reading.

(d) Advanced level

A comparison of performance between tasks at the

advanced level also shows significant differences (Table

8.42, p. 380). These differences are restricted to the

/r/ word class (X2 = 174.74, df = 3, p < 0.001) as

production in the /l/ class is highly accurate. Again

target variants occur more frequently in conversation

(95%) than in other tasks. Performance is lowest in word

reading (84%). A comparison of separate pairs of tasks

( see Appendix 15) reveals no significant differences

between word and sentence reading. Differences occur

between (a) word and text (X2 = 11.72, df = 1, p <

0.001), (b) word and conversation (X2 = 150.19, df = 1, p

< 0.001), (c) sentence and text (X2 = 4.12, df = 1, p <

0.05), (d) sentence and conversation (X2 = 103.48, df =

1, p < 0.001) and (e) text and conversation (X2 = 63.29,

df = 1, p < 0.001). The matched t-tests for phonological

contrasts, however, do not reveal any significant

differences between tasks at this level of proficiency.

This means that we cannot reject the null hypothesis
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(Hole) of no difference in performance between tasks at

the advanced level for phonological contrasts.

(e) Native speakers

While performance at the native speaker level is

highly accurate significant differences occur between

tasks in the phonetic data (see Table 8.42, p. 380). As

in the advanced group these differences are restricted to

the /r/ word class (X2 = 15.19, df = 3, p < 0.005). What

is more, fewer tasks are affected. They include (a) word

and conversation (X2 = 6.38, df = 1, p < 0.025), (b)

sentence and conversation (X2 = 6.38, df = 1, p < 0.025)

and (c) text and conversation (X2 = 12.05, df = 1, p <

0.001). No matched t-tests were computed for phonological

contrasts as performance was 100% accurate.

8.3.7 General remarks

From the above analysis it is obvious that the

type of elicitation task affects the production of liquid

segments to a great extent. However, the degree of

influence of task type on production depends on the

phenomena considered (variants or contrasts), level of

proficiency and word class. An examination of the

variable production of liquid segments, for example,

reveals many more differences between tasks than a

consideration of the production of phonological

contrasts. In other words, the subjects' production of
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target variants of /r/ and /l/ differs significantly

between tasks, whereas their production of phonological

contrasts differ significantly between a smaller range of

tasks.

Differences do not occur at all levels for all

phenomena: the advanced and native speakers do not

exhibit any significant differences between tasks in

their production of /r/ and /l/ contrasts. What is more,

there are no meaningful differences in the production of

the variable /l/ at the said levels of proficiency. This

means that we can reject the null hypothesis of no

difference between tasks (Hole) for some phenomena but

not for others. The null hypothesis can be rejected at

the low to upper intermediate levels for both phonetic

and phonemic data, at the advanced and native speaker

levels for the phonetic data (but not for the /l/

variable). It cannot be rejected for the phonemic data

at the advanced and native levels. However, it is worth

noting that the phenomena for which the hypothesis is not

rejected are small compared with those for which it is

rej ected.

While the pattern of performance may vary between

levels, certain trends remain constant. Generally, the

subjects exhibit more accurate production of liquid

segments in conversation and text reading than in word

and sentence reading. In other words, less formal tasks

yield more target-like production than formal ones. As

387



already indicated, these findings are contrary to

predictions and will be examined in detail in Chapter

Ten. Furthermore, there are no significant differences

between word and sentence tasks at all levels of

proficiency. This is probably due to the fact that both

tasks contain the same target items even though these

items occur in different prosodic contexts (see Chapter

Seven).

Perhaps, the most interesting observation is the

fact that the pattern of production between phonetic

environments remains fairly constant across tasks. We

have noted that, generally, CC and WF constitute the most

and least difficult environments for liquid production

respectively. WM an WI positions have an intermediate

level of difficulty, though the former is more difficult

than the latter. Performance across environments is also

examined in perception which forms the focus of the next

section.

8.4 Results: Perception data

8.4.1 Introduction

In this section we present the results of the

perception task administered to the five groups of

subjects. It will be recalled, as already discussed in

Chapter Seven, that only the /r/ and /l/ items in the

word list were used for this task. The method of
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administration of the task was also discussed in Chapter

Seven. The task aims at measuring the subjects' ability

to perceive the /r/-/l/ contrast distinctly, with a view

to comparing with their ability to produce the said

contrast, which we have already examined in the previous

sections. Several questions arise as to whether

production ability relates directly or indirectly to

perceptual ability.

The perceptual data were analysed separately for

/r/ and /l/ in order to compare the subjects' performance

in each word class. The results were then combined to

measure the subjects ability to contrast the said speech

sounds. The raw scores were converted into percentages to

facilitate analysis, and to enable us to compare

subjects' performance in this task with that in the word

listing task. The results are presented in Table 8.44

below according to levels and word positions. They are

represented in Figures 8.20 to 8.21a-c below.

(a) Low learners

The results in Table 8.44 (p. 392, see also Figure

8.20, p. 393) do not show any real difference in

performance between /r/ and /l/ at the low level, the

combined rate for the identification of /r/-/l/ contrasts

being 68%. The S.D's for separate and combined results

show that the group is highly heterogeneous. However the

level of heterogeneity is greater for /r/ than /!/.
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The data also show that the perception of /r/ and

/l/ varies considerably as a function of word position

(Figure 8.21a-c). Therefore, perception is better in some

positions than in others. According to the combined

results, the WI environment yields the least errors and

the WF environment the most errors. CC and WM positions

yield an intermediate level of errors. The contrast is

therefore perceived best in the WI context and worst in

the WF context. It is interesting to note that the

environment (WF) which imposes the least constraint on

/r/-/l/ production generates the most perceptual

difficulty for the subjects. The interpretation of this

finding is given in Chapter Ten.

Though the overall results show a general error

trend in the /r/ direction, a close examination of the

data in individual positions reveals that WI position

deviates from this pattern: the subjects misidentify /l/

(19%) more than /r/ (12%). In other words there is a

greater tendency for liquids to be labelled /r/ than /l/

in this position. While the reverse is the case in other

positions, WM position is of particular interest. The

subjects identify liquids as /l/ in this position more

than in CC and WF positions. We observe 16% difference

in WM environment between both word classes, and 7% and

1% difference respectively in the CC and WF environments.
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(b) Lower intermediate learners

As shown in Table 8.44 (p. 392) the lower

intermediate learners identify /r/ and /l/ at the same

rate, the average scores for each word class as well as

the combined scores being 74%. However, the higher S.D

for /l/ indicates that the scores in this word class are

more widely distributed than in the /r/ class.

Although, /r/ and /l/ are identified at the same

rate by the learners, the data reveal differences in

perception in individual positions between the two word

classes (Figure 8.21a-c). For example, there is a

striking asymmetry in errors produced for /r/ and /l/ in

WM and WF positions. Whereas /r/ (27%) is misidentified

more than /l/ (17%) in WM position, /l/ (42%) is

misidentified more /r/ (31%) in WF position. Thus, an

item like correct is perceived as collect, while wall is

perceived as war. There is little or no difference in the

perception of /r/ and /l/ in WI and CC positions.

On the whole, the order of perceptual difficulty

according to phonetic environments is the same as that

observed in the data for the low level learners. The

combined results show that WF position imposes the most

constraint and WI the least constraint on the perception

of liquid contrasts, with WM and CC positions yielding an

intermediate level of perceptual errors. Perception is

however more difficult in CC than WM environment.

391



Table 8.44: Descriptive statistics of /r/ and /l/ scores
according to proficiency levels and positions
Perception.

/r/
Level Low L_int U_int Adv Nss
Position

WI 88 (12) 88 (12) 98 (2) 100 100
CC 61 (39) 67 (33) 93 (7) 99 (1) 100
WM 60 (40) 73 (27) 95 (5) 97 (3) 100
WF 60 (40) 69 (31) 89 (11) 86 (14) 100

Mean 67 (33) 74 (26) 94 ( 6 ) 96 (4) 100
S.D. 5.36 3. 68 1.46 2.51 0 . 00
N 20 20 20 20 20

/l/
WI 81 (19) 88 (12) 100 97 (3) 100
CC 64 (36) 65 (35) 94 (6) 100 100
WM 76 (24) 83 (17) 98 (2) 100 100
WF 61 (39) 58 (42) 68 (32) 69 (31) 100

Mean 71 (29) 74 (26) 90 (10) 92 100
S.D. 3.54 5.54 5.76 5.84 0.00
N 20 20 20 20 20

combined /r/- /l/
WI 84 (16) 88 (12) 99 (1) 98 (2) 100
CC 62 (38) 66 (34) 93 (7) 99 (1) 100
WM 68 (32) 78 (22) 96 (4) 98 (2) 100
WF 60 (40) 63 (37) 78 (22) 77 (23) 100

Mean 68 (32) 74 (26) 91 (9) 93 (7) 100
S.D. 4.22 4.46 3.62 4.14 0.00
N 20 20 20 20 20

N.B: Errors in parentheses

392



Figure 8.20: Production of /r/-/l/ contrasts at five levels of
proficiency - perception

dua1/conbined scores:
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Figure 8.21a-c: Production of /r/ and /l/ in different positions
across levels - perception
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(c) Upper intermediate learners

The upper intermediate learners identify /r/ (94%)

only slightly better than /!/ (90%), their average

combined score being 92% (Table 8.44, p. 392). The S.D

for /l/ perception, however, is quite high, pointing to a

high level of heterogeneity among the learners. On the

contrary, these learners are highly homogeneous with

regard to /r/ perception.

A closer examination of the data for individual

word positions (Figure 8.21a-c, pp. 393-394) shows very

little difference in scores between /r/ and /l/ in WI, CC

and WM positions, although /l/ items in these positions

are identified slightly better than /r/ items. On the

contrary, the subjects find /l/ much more difficult to

perceive than /r/ in WF position. By implication items

such as wall, final, metal and towel tend to be labelled

war, finer, meter and tower. The combined results for

/r/-/l/ contrasts show that the hierarchy of difficulty

between phonetic environments is maintained.

(d) Advanced learners

The advanced learners like their upper

intermediate counterparts identify /r/ (96%) only

slightly better than /l/ (92%), the average combined

score for /r/-/l/ contrasts being 93% (Table 8.44, p.

392). In other words, there is a general error trend in

the /!/ direction. The S.D remains relatively high for
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/I/ (13.06) in comparison with /r/ (5.61), which points

to a wider distribution of scores, and consequently to a

higher level of heterogeneity among the learners in the

former than in the latter. The level of heterogeneity is

still high in terms of their perception of /r/-/l/

contrasts as indicated by the S.D for the combined

scores.

While the learners generally find /l/ slightly

more difficult than /r/, data for individual positions

show the reverse is to be the case in CC and WM positions

(see Figure 8.21a-c). However, the differences in scores

between /r/ and /l/ in the said positions are minimal.

As in the other groups WF constitutes the most difficult

environment for the identification of liquid contrast.

The learners show a greater tendency to identify liquids

as /r/ in the said position. An examination of the

combined results for individual positions does not reveal

any real differences in performance. As such, the

probability of the contrast being correctly identified in

these positions remains the same.

(e) Native speakers

The native speakers, as expected, correctly

identify the /r/-/l/ contrasts. There are differences

therefore between the native group and the non native

groups as discussed below.
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8.4.2 Inferential data

A two-way ANOVA with repeated measures was carried

out on the combined scores to test for significant

differences in perception across levels and environments.

The results show that the differences in mean scores

across levels and environments are highly significant at

the .05 level. The F ratios for level at p < .05, in +NSS

and -NSS groups exceed the critical values of 2.46 (4, 95

df) and 2.72 (3, 76 df) respectively. The F ratios for

position in +NSS and -NSS groups also exceed the critical

value of 2.62. ANOVA tables are given in Appendix 12.

However, a highly significant interaction effect

between levels and positions washes out the main effects:

F (12, 285) = 14.24, MSe = 5.66, p < .05 (+NSS); F (9,

228) = 8.13, MSe = 7.07, p < .05 (-NSS) . This indicates

that differences between the groups depend on differences

in the degree of difficulty of the phonetic environments,

such that some positions are more difficult than others

but only for certain groups of subjects. In rejecting

the null hypotheses of no differences according to levels

and positions, we must take into account the overriding

interaction effect. The interaction is illustrated

graphically in Figure 8.22 below.

Post-hoc Scheffe tests carried out on the

repeated factor across groups pin point the exact

location of these differences (see Table 8.45 below). It

is interesting to note that, unlike in production
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Figure 8.22: Interaction between level and position in the perception
of /r/-/l/ contrasts.

l_int u_int
1eve1s

the differences are statistically significant in all

positions, though not between all groups. The low group

differs from the upper intermediate, advanced and native

speaker groups in all positions. The lower intermediate

learners also differ from the said groups in all

positions except WI. The upper intermediate group and

the advanced learners differ from native speakers in WF

position. Even though performance at the advanced level

has, so far, been on a par with native speaker

performance, it is hardly surprising that both groups

should differ in the perception task. The advanced

learners have performed significantly worse than the

native speakers in this task than in the production task.

By implication their production ability is better than
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Table 8.45: Scheffe test for /r/-/l/ contrasts for five
proficiency groups in four positions - Perception task

WI

Group Groupl Group2 Group3 Group4 Group5
X 26.80 28.25 31.75 31.95 32 .00

1 1.45 4 .95* 5.15* 5.20*
2 3.50 3.70 3.75
3 0.20 0.25
4 0.05

CC

Group Groupl Group2 Group3 Group4 Group5
X 20.00 21.10 30. 05 31.85 32.00

1 1.10 10.05* 11.85* 12.00*
2 8.95* 10.75* 10.90*
3 1.80 1.95
4 0.15

WM

Group Groupl Group2 Group3 Group4 Group5
X 21.80 25 . 05 30.95 31.50 32.00

1 3 .25 9 . 15* 9 .70* 10.20*
2 5 . 90* 6 .45* 6.95*
3 0 .55 1.05
4 0.50

WF

Group Groupl Group2 Group3 Group4 Group5
X 19.35 20.35 25. 15 24.75 32.00

1 1.00 5.80* 5.40* 12.65*
2 4.80* 4 .40 11.65*
3 0.40 6.85*
4 7.25*

*p < . 05; MSE = 5. 65; F (19, 380) = 1.92 ; CrDiff = 4.54

their perceptual ability, at least in WF position. This

raises the question of the relationship between

production and perception which is examined in section

8.4.4.
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8.4.3. General remarks

From the above analysis it is obvious that the

subjects differ in their ability to identify /r/ and /l/,

and that perception of the liquid segments varies as a

function of proficiency and of the phonetic environments

in which the segments occur.

As expected, perceptual ability improves with

proficiency. There is an increase in the correct

identification of /r/ and /l/, and a corresponding

decrease in misidentifications as proficiency increases.

The perception of liquid contrasts is also affected by

the inherent difficulty of certain phonetic environments.

Generally, the order of difficulty of identification is

as follows:

Table 8.46: Hierarchy of difficulty for perception of
/r/-/l/ contrasts across environments

WF > CC > WM > WI

though there is a slight variation at the advanced level

as already observed. The perception and production of

liquid contrasts is compared in the next section.

8.4.4 Comparing production and perception of /r/-/l/

contrasts

A comparison of the production and perception of
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/r/-/l/ contrasts shows that performance in the former is

generally better than performance in the latter at each

level, except the native speaker level. As we have

already observed, the native speakers produce and

perceive liquid contrasts at the same rate, that is 100%

accurately. The results of the two tasks are summarised

in Figure 8.23 across levels.

Figure 8.23: A comparison of production and perception across levels
of jproficiency.
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Performance in production and perception run

parallel to each other at the low and lower intermediate

levels. In other words, these learners progress at the
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same rate in both tasks, the difference between the tasks

being 16% at each level. Thus, in comparison with the

upper intermediate and advanced learners, their mean

scores in the two tasks are much wider apart. At the

upper intermediate and advanced levels we observe a

considerable narrowing of the gap between production and

perception, the differences between the tasks being only

5% and 6% at both levels respectively. These results

indicate that high proficiency groups have less

difficulty with producing and perceiving /r/-/l/

contrasts than do low proficiency groups, even though

production ability still exceeds perceptual ability.

In order to test for significant differences

between production and perception, matched t - tests were

carried out on the combined scores obtained in both

tasks (Table 8.47).

Table 8.47: Matched t-tests for production and perception
of /r/-/l/ contrasts (t = 2.093, df = 19, p < .05)

Group Production and perception

1. Low t = 6.27*
2. Lower intermediate t = 12.24*
3. Upper intermediate t = 4.40*
4. Advanced t = 14.96*
5. Native speakers t - 0.00

The results show highly significant differences between

production and perception of /r/-/l/ contrasts in each

non native group. We can therefore reject the null
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hypothesis of no significant difference between the two

tasks (Ho3). The data indicate that the production of

/r/-/l/ contrasts clearly supersedes the perception of

these contrasts.

A comparison of performance according to phonetic

environments reveals slight changes in the order of

difficulty of /r/-/l/ contrasts between both tasks. While

CC and WF constitute the most and least difficult

environments, respectively, for production of the

contrasts, WF and WI constitute the most and least

difficult environments, respectively, for perception of

the contrasts, as illustrated below:

Table 8.48: Hierarchy of difficulty of environments:
production vs perception.

Production CC > WM > WI > WF

Perception WF > CC > WM > WI

It seems to be the case that differences in the

ranking of the environments according to the degree of

difficulty in both tasks affect only the WF position.

Thus, while WF ranks fourth in the production task, it

ranks first in the perception task. In other words it

constitutes the least difficult environment for

production and the most difficult environment for

perception. The ranking of the other environments remains

unchanged across tasks: CC is more difficult than WM
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which is in turn more difficult than WI. Thus, as far the

ranking of these environments in the two tasks is

concerned there are no differences. However, the

production of /r/-/l/ contrasts in all environments far

supersedes perception of the said contrasts.

8.5 Summary and conclusion

This rather long chapter set out to report the

results obtained from analyzing the liquid data. The

results were presented in two major parts: production and

perception. The production data were considered from two

perspectives. Firstly, the subjects' variable production

of liquid segments were examined whereby target and non

target variants were identified. Secondly, the subjects'

ability to contrast /r/ and /l/ phonologically were

assessed. The data were analyzed using descriptive as

well as inferential statistics (i.e. x2, t-tests and

ANOVA) .

Performance was compared between groups according

to task types, of which there were four. The results

showed significant differences between groups in all four

tasks. In the case of the phonetic data the results

showed a decrease in the number and type of non target

variants as proficiency increased. Non target variants

also predominated in difficult environments (i.e. CC and

WM) at each level.

However, the phonemic data revealed a strong
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interaction between position and level, which indicates

that differences between groups depend very much on the

varying degrees of difficulty of the environments. These

differences occur mainly between low/lower-intermediate

groups and their upper intermediate, advanced and native

speaking counterparts. Thus, in rejecting the null

hypotheses we must take account of such interaction

effects. Performance was also compared between tasks at

each level. The results which were significant, however,

led to a partial rejection of the null hypothesis of no

difference between tasks.

The perception data also showed significant

differences between groups, environments as well as a

strong interaction between the two variables. Interaction

effects were obvious at all levels of proficiency and in

all positions. The data were compared with the

production data in order to determine the relationship

between the two phenomena. T-tests results revealed

significant differences between the production and

perception of liquid contrasts, and thereby lend further

support to the assertion that production precedes

perception.

This chapter has focused mainly on the analysis of

results. Very little attempt has been made to discuss the

findings. The interpretation of the results will be

undertaken in Chapter Ten after we have examined the

plosive data in Chapter Nine.
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CHAPTER NINE: ANALYZING THE PLOSIVE DATA

9.1 Introduction

In this chapter we analyze the results obtained

from the second part of our study which focused on the

production of word final stops across a variety of tasks.

The problem encountered by Anaang speakers in the

production of English stops were presented in Chapter

Four (section 4.1). The transcription and scoring

procedures are described below, and the results are

presented for each task according to proficiency levels.

These results include descriptive as well as inferential

statistics. Differences in performance at proficiency and

task levels are shown to be highly significant at p <

0.05. The interpretation of the findings is given in

Chapter Ten.

9.2 Transcription and scoring procedures

The data were transcribed twice with an interval

of two weeks between both transcriptions (see section

8.2). Tokens of word final stops were coded and

classified as:

(1) Target - correct instantiations of voiced
and voiceless stops with full release
but without a vocalic release feature;

(2) UnRL/Checking - articulation of voiced
and voiceless stops without the release
phase;
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(3) Devoicing - substitution of voiceless
for voiced stops;

(4) Deletion - deletion of the final
consonant;

(5) Epenthesis - realization of word final
stops with a full vocalic release
feature;

(6) Fricativization - substitution of
fricatives for stops;

(7) Weakening - less vigorous articulation of
final stops at word boundaries before a
vowel sound resulting in a corresponding
homorganic fricative, tap or approximant;

(8) Other - mispronunciation of the target
word (i.e. substitution of a different
item for the target word); glottal stop
production.

Items coded 2 to 8 were considered to be non target as

opposed to the target items coded 1. Unreleased stops

were cross-checked during the second transcription using

the Sygnalyze Speech Analyzing Programme. By producing

wave forms of selected speech samples we were able to

identify clearly the unreleased phases of the affected

stop segments. There was 95% agreement between the two

transcriptions.

The frequency of tokens in each of the above

categories were tallied for each group of subjects

according to tasks. It will be recalled that only three

tasks (word, text and conversation) were administered to

the subjects in this particular study, the reasons for

which were given in Chapter Seven. The method of analysis

used was the Chi-square (x2) test.
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9.3 Results: word list reading

9.3.1 Descriptive data

The results of the word reading task are presented

in Tables 9.1 to 9.7, and displayed graphically in

Figures 9.1 to 9.5. These results show differences in

performance as a function of level of proficiency.

Table 9.1: Frequency distribution of final stop
production at five levels of proficiency - word

Level Tar Dev UnRL Fric Del Epen Oth Tot

Low 324

(33)
45

(5)
555

(58)
12

(1)
18

(2)

- 6*
(1)

960

L-int 422

(44)
121

(13)
407

(42)
- 10

(1)

- - 960

U-int 641

(67)
63

(6)
200

(21)
- - 56

(6)
- 960

Adv 686

(71)
41

(5)
201

(21)
- - 32

(3)

- 960

Nss 823

(85)
8

(1)
- - - 125

(13)
4

(1)
960

N.B: (1) Tar = Target; Dev = Devoicing; UnRL = Non

release; Fric = Fricativization; Del = Deletion; Epen =
Epenthesis; Oth = Mispronunciation* or glottalization.
(2) Percentage frequencies are in parentheses, and have
been rounded up to whole numbers.

9.3.1.1 Low learners

A look at the overall production in Table 9.1

indicates that the low level learners exhibit greater non

target than target production, being 67% and 33%

respectively. A breakdown of the non target responses
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shows that word final stops are frequently unreleased at

this level of proficiency. As a matter of fact,

unreleased (or checked) stops account for 58% of the

overall production. The deletion and devoicing of stops

occur 2% and 5% of the time respectively. Fricativization

occurs unexpectedly 1% of the time in the data of one

subject (no. 5). Interestingly, the subjects do not

exhibit epenthesis in their performance (see Chapter Ten

for the interpretation of this phenomenon.. The results are

shown in Figure 9.1 below.

Figure 9.1: Frequency distribution of final stops at low
level - word

Tar Dev UnRL Fric Del Epen
Process

The distribution of target and non target

responses is highly systematic. Table 9.2 below shows a

breakdown of these responses according to the place of

articulation of stop segments. Word final alveolar stops
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/t, d/, for example, yield more target production (51%)

than velar /k, g/ (38%) and bilabial /p, b/ (12%) stops.

Therefore, items such as about, hide, shot and sad, tend

to be released more freguently than items such as attack,

wig, shape and tribe. On the contrary, bilabial stops

(79%) are checked (i.e. unreleased) more often than

Table 9.2: Frequency distribution of final stop
production according to place of articulation - word

Low Place of Tar Dev UnRL Fric Del Oth Tot
art' n

Bilabial 39 11 253 12 1 4* 320

(12) (3) (79) (4) (1) (2)

Alveolar 164

(51)
17

(5)
135

(43)
- 4

(1)

- 320

Velar 121 17 167 _ 13 2 320

(38) (5) (52) (4) (1)

N.B: (1) art'n = articulation. (2) * = mispronounced
items. (3) Percentage frequencies (in parentheses) are
rounded up to whole numbers.

others. Alveolar and velar stops undergo devoicing at the

same rate being 5% each. Deletion affects predominantly

velar stops as in dog, egg and wig. The few instances of

fricativization are restricted to word final bilabial

stops as in cup, gossip, disturb and job where /p/ and

/b/ are realized as a voiceless labio-dental fricative

[f]-
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9.3.1.2 Lower intermediate learners

Like their low level counterparts the lower

intermediate learners exhibit more non target (56%) than

target (44%) production, though there is some improvement

in terms of target production (see Table 9.1 above).

The results are displayed in Figure 9.2 below.

Figure 9.2: Frequency distribution of final stops at
lower intermediate level - word
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01
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A considerable proportion (67%) of target

responses occur in word final alveolar items as shown in

Table 9.3 below. Non target performance consists mainly

of unreleased or checked stops which account for 42% of

the overall production, and occur predominantly in word

final bilabial items. All but one subject devoice final

stops at an average rate of 13%. Such devoicing affects

velar (21%) more than bilabial (10%) or alveolar (6%)

stops. Deletion occurs infrequently (1%) in the data of

five subjects. Again mainly the velar stop /g/ is
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affected. The subjects neither apply fricativization nor

epenthesis in their performance.

Table 9.3: Frequency distribution of final stop
production according to place of articulation - word

L-int Place of
art' n

Tar Dev UnRL Del Tot

Bilabial 58

(18)
33

(10)
227

(71)
2

(1)
320

Alveolar 215

(67)
20

(6)
85

(26)
- 320

Velar 149

(46)
68

(21)
95

(30)
8

(3)
320

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

9.3.1.3 Upper intermediate learners

The overall results at the upper intermediate

level reveal considerable improvement in performance as

more target (67%) than non target (33%) responses are

produced (Table 9.1, p. 408). These results are displayed

in Figure 9.3 below. A breakdown of the results

according to place of articulation (Table 9.4) indicates

that target production occurs predominantly in final

alveolar items (89%). Unreleased stops still account for

a large proportion of non target production. The results

show that bilabial stops (35%) are checked more often
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Figure 9.3: Frequency distribution of final stops at
upper intermediate level - word

Tar Dev UnRL Fric Del Epen
P rOCQ£S

Table 9.4: Frequency distribution of final stop
production according to place of articulation - word

U-int Place of
art' n

Tar Dev UnRL Epen Tot

Bilabial 167
(52)

20
(6)

111
(35)

22
(7)

320

Alveolar 284
(89)

4

CD
28

(9)
4

(1)
320

Velar 190
(59)

39
(12)

61
(19)

30
(10)

320

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.
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than other stops. What is more, mainly the voiceless

counterpart /p/ is affected. Velar stops, on their part,

undergo more devoicing than others. The subjects neither

delete nor fricativize stops.

Perhaps, the most interesting thing about the

results is the occurrence of epenthesis which accounts

for 6% of the overall production, and affects mainly

voiced velar and bilabial stops. It will be recalled that

the low and lower intermediate learners do not employ

this strategy in their performance. Rather, they delete

stops. Deletion as we have already observed does not

occur at the upper intermediate level. The discussion and

interpretation of the discrepancy in the use of

epenthesis and deletion strategies across levels will be

undertaken in Chapter Ten.

9.3.1.4 Advanced learners

The freguency distribution of final stops at the

advanced level is shown in Figure 9.4 below. As expected,

the advanced learners attain a high level of accuracy in

production. Target and non target forms account for 71%

and 29% of the overall production rates respectively (see

Table 9.1, p. 408).

A closer examination of the data reveals the same

pattern of performance as observed in other non native

groups (see Table 9.5 below). Alveolar stops yield more

target responses (91%) than bilabial (50%) or velar (72%)
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Figure 9.4: Frequency distribution of final stops at
advanced level - word

Proce&s.

Table 9.5: Frequency distribution of final stop
production according to place of articulation - word

Place of
art "n

Tar Dev UnRL Epen Tot

Bilabial 160
(50)

5
(2)

136
(42)

19
(6)

320

Alveolar 294
(91)

1

(1)
25

(8)

- 320

Velar 232
(72)

35
(11)

40
(13)

13
(4)

320

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.
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stops. Unreleased stops account for a substantial part

(21%) of the overall non target production. As usual,

bilabial stops (42%) undergo more checking than others.

Devoicing occurs 4% of the time in the data of ten

subjects, and affects mainly the velar stop /g/. While

epenthesis is employed, it occurs infrequently (3)%

mainly after voiced bilabial and velar stops.

9.3.1.5 Native speakers

As expected native speaker performance supersedes

that of the non native speakers. This does not however

rule out the occurrence of non target responses in the

native data. The results in Table 9.1 (p. 408) show that

non target production accounts for 15% of the overall

production, with epenthesis being the most preferred

Figure 9.5: Frequency distribution of final stops at the
native speaker level - word

Process
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strategy (13%). Devoicing occurs minimally at 1% rate,

and there are no instances of unreleased or deleted

stops. The results are displayed in Figure 9.5 above.

Further analysis (Table 9.6) indicates that

alveolar stops yield more target forms than others.

Epenthesis affects mainly voiced bilabial (19%) and velar

(18%) stops. A small proportion of glottal stops (1%) is

observed in the data of the Scottish subject. As expected

glottalization is restricted to the voiceless alveolar

stop /t/ as in midnight and visit.

Table 9.6: Frequency distribution of final stop
production according to place of articulation - word

Nss Place of
art' n

Tar Dev Epen Oth Tot

Bilabial 260
(81)

60
(19)

- 320

Alveolar 310
(97)

6
(2)

4 *
(1)

320

Velar 253 8
(79) (3)

59
(18)

- 320

N.B: (1) art'n = articulation. (2) * =

Percentage frequencies (in parentheses)
whole numbers.

glottal stops. (3)
are rounded up to

9.3.2 Inferential data

It is obvious from the above results that the

subjects perform differently in word final stops. These

differences are shown to be highly significant well

below the 0.05 level. As usual two sets of results are
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presented, one comparing non native and native groups (x2
= 716.00, df - 4, p < 0.001) and the other comparing non

native groups among themselves (X2 = 378.26, df = 3, p <

0.001) . The results are shown in Table 9.7 below. We can

therefore reject the null hypothesis (Ho4a) of no

significant difference in performance as a function

of proficiency level. The results (see x2 tables in

Appendix 16) show that the main differences lie between

the low level group which produces far fewer target stops

and the advanced and native groups which produce far more

target stops.

Table 9.7: x2 values for final stop production between
groups - word.

Levels x2 df p <

LI x L2 x L3 x L4 x L5 716.00 4 0.001
LI x L2 x L3 x L4 378.26 3 0.001

N.B: LI = Low; L2 = Lower intermediate; L3 = Upper
intermediate; L4 = Advanced; L5 = Native speakers

9.3.3 General remarks

While there are differences between groups in

terms of overall performance, we also observe differences

in the types of strategies employed by the subjects.

All groups devoice final stops, but such devoicing occurs

more frequently at the lower intermediate level. The low

level learners show a greater tendency to check stops

than do other groups. As a matter of fact, the frequency
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of unreleased stops decreases as proficiency increases,

and at the native speaker level we observe no instances

of unreleased stops.

Interestingly, some strategies surface only at

certain levels of proficiency. For example, epenthesis

occurs at the upper intermediate level and above, while

deletion is restricted to the low and lower intermediate

levels (see Chapter Ten for discussion) . The

fricativization and the glottalization of stops, as we

have already noted, are restricted to the low level

learners and native speakers respectively. Given the

relatively low proportion of deletion and epenthesis we

could argue that the learners show very little tendency

for open CV structures (cf. Tarone 1980) . Rather final

stops are retained, but with some degree of modification

which may take different forms: devoicing, checking (or

non release), glottalization and fricativization.

In spite of these differences there are general

trends which cut across groups. We find that alveolar

stops yield more target production than other stops at

all levels of proficiency. Velar stops undergo more

devoicing and deletion than bilabial or alveolar stops.

Epenthesis on its part affects mainly bilabial and velar

stops. Finally, in the non native groups where final

unreleased stops occur, bilabial stops are the most

affected. The findings will be reconsidered in the

discussion in Chapter Ten.
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9.4 Results: text reading

9.4.1 Descriptive data

The results of the text reading task are displayed

in Tables 9.8 to 9.14, and represented graphically in

Figures 9.6. to 9.10. They reveal group differences in

the production of word final stops.

Table 9.8: Frequency distribution of final stop
production at five levels of proficiency - text

Level Tar Dev UnRL Fric Del Wk Oth Tot

Low 429
(51)

38
(5)

295 4
(35) (1)

28
(3)

9
(1)

37*
(4)

840

L-int 477
(56)

24
(3)

292 2
(35) (1)

30
(3)

7

(1)
8*

(1)
840

U-int 704
(84)

2

(1)
122

(14)

- 12

(1)

- 840

Adv 645
(76)

- 182
(22)

- 13
(2)

- 840

Nss 774

(92)

- 2

(1)

- - 64
(7)

840

N.B: (1) Tar = Target; Dev = Devoicing; UnRL = Non

release; Fric = Fricativization; Del = Deletion; Epen =
Epenthesis; Oth = Mispronunciation* or glottalization.
(2) Percentage frequencies (in parentheses) have been
rounded up to whole numbers.

9.4.1.1 Low learners

At the low level target and non target production

occur at nearly the same rate, being 51% and 49%

respectively. However, differences show up with regard to

the processes used in non target production. As in the

420



word reading task, unreleased stops constitute the most

frequent (35%) non target forms. Devoicing and deletion

occur minimally 5% and 3% of the time respectively.

Fricatives are substituted for stops only 1% of the time.

The weakening of stops also occurs infrequently at 1%

rate, where these stops occur in word final utterance-

medial position. There are no instances of epenthesis in

the data. These results are displayed in Figure 9.6

below.

Figure 9.6: Frequency distribution of final stops at low
level - text

Tar Dev UnRL Fric Del Epen Hk
Process

A closer examination of the data indicates that

the subjects check final bilabial stops more frequently

(73%) than velar (70%) or alveolar (29%) stops (see

Table 9.9 below). Devoicing and deletion affect mainly

alveolar stops, being produced 5% and 4% of the time
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respectively. Interestingly, the voiced alveolar stop /d/

undergoes more deletion than its voiceless counterpart

ft/. Hence crowd is realized more often as [k au ]

rather than [kjaud]. The reverse is the case with regard

to stop weakening. At word boundaries /t/ rather than

/d/ weakens to [p] (voiced alveolar flap). Thus, "fat

one" becomes [fitCw an] instead of [ fattw a n] . The

fricativization of stops is restricted to alveolar items

as in throat and fat where final /t/ is realized as [s].

In terms of target production the results remain the same

as observed in the word listing task: alveolar stops

yield more target responses than bilabial or velar stops.

Table 9.9: Frequency distribution of final stop
production according to place of articulation - text

Low Place of
art' n

Tar Dev UnRL Fric Del Wk Oth Tot

Bilabial 20

(26)
- 60

(74)
- - - 80

Alveolar 397

(55)
38

(5)
207

(29)
4

(1)
28

(4)
9

(1)
37* 720

(5)

Velar 12

(30)
- 28

(70)
- - - 40

N.B: (1) art'n = articulation. (2) * = mispronunciation.
(3) Percentage frequencies (in parentheses) are rounded
up to whole numbers.

9.4.1.2 Lower intermediate learners

According to Table 9.8 (p. 420) the lower

intermediate learners show a slight improvement in

performance, target production being 56%. Non target

422



production accounts for the remaining 44%, a large

proportion of which consists of unreleased stops (i.e.

35%). Devoicing and deletion occur at the same rate (3%).

Stops are weakened or fricativized even less frequently

at the rate of 1% each. The results are displayed in

Figure 9.7 below.

An examination of performance according to place

of articulation indicates that target forms occur

predominantly (62%) in final alveolar items (Table 9.10).

Figure 9.7: Frequency distribution of final stops at
lower intermediate level - text

Tar Dev UnRL Fric Del Epen Wk
Process

Bilabial stops are checked more frequently than others

(82%). Devoicing and deletion are restricted to alveolar

stops, the latter affecting /d/ more than /t/. On the

contrary, /t/ undergoes more weakening than /d/ at word

boundaries. Fricativization affects mainly /d/ where it
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is realized as [s] as in crowd [kjaus].

Table 9.10: Frequency distribution of final stop
production according to place of articulation - text

L-int Place of
art' n

Tar Dev UnRL Fric Del Wk Oth Tot

Bilabial 14

(18)

- 66
(82)

- - - 80

Alveolar 441

(62)
24

(4)
184
(25)

2
(1)

30
(5)

7 8 *
(1) (1)

720

Velar 22

(55)

- 18

(45)

- - - 40

N.B: (1) art'n = articulation. (2) * = mispronunciation.
(3) Percentage frequencies (in parentheses) are rounded
up to whole numbers.

9.4.1.3 Upper intermediate learners

The upper intermediate group exhibits more target

production (84%) than the two groups considered above

(Table 9.8, p. 420) . As usual unreleased stops make up a

large proportion (14%) of the overall non target

production. Devoicing and weakening occur minimally 1% of

the time each. These results are displayed in Figure 9.8

below.

A breakdown of the results according to place of

articulation (Table 9.11) shows that target responses

occur more frequently for velar rather than alveolar

stops. The difference, however, is not great. Bilabial

stops undergo more checking (45%) than others, while

alveolar stops are devoiced as well as weakened.
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Figure 9.8: Frequency distribution of final stops at
upper intermediate level - text

Tar Dev UnRL Fric Del Epen Wk
Process

Table 9.11: Frequency distribution of final stop
production according to place of articulation - text

U-int Place of
art' n

Tar Dev UnRL Wk Oth Tot

Bilabial 44

(55)

- 36
(45)

- - 80

Alveolar 625
(86)

2
(1)

81
(11)

12

(2)

- 720

Velar 35
(88)

- 5

(12)

- - 40

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.
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Final/t/ and /d/ in throat, crowd and get are weakened

to [ f> ] in word final utterance-medial position. The only

devoiced item is crowd where it occurs prepausally in a

sentence.

9.4.1.4 Advanced learners

Performance at the advanced level is highly

accurate though the subjects produce fewer target

responses (76%) than the upper intermediate learners as

indicated in Table 9.8, p. 420) . Non target responses

make up the remaining 24% of the overall production, a

large part of which consists of unreleased stops (22%).

Weakening accounts for the remaining 2%. Figure 9.9

shows the frequency distribution of final stops according

to the processes in operation.

Figure 9.9: Frequency distribution of final stops at
advanced level - text
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Like the upper intermediate learners, the advanced

learners exhibit more target production (80%) for

alveolar stops as shown in Table 9.12 below. What is

more, these are the only stops which undergo weakening at

word final utterance-medial position as in crowd of and

fat one where /t/ and /d/ are realized as ( ] . Bilabial

stops, as expected, are checked more frequently than

velar or alveolar stops.

Table 9.12: Frequency distribution of final stop
production according to place of articulation - text

Adv Place of Tar UnRL Wk Tot
art' n

Bilabial 40 40 - 80
(50) (50)

Alveolar 575 132 13 720
(80) (18) (2)

Velar 30 10 — 40
(75) (25)

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

9.4.1.5 Native speakers

At the native speaker level target production

accounts for 92% and non target production 8% of the

overall performance (see Table 9.8, p. 420). Unreleased

stops occur minimally at the rate of 1%. The remaining 7%

consist of glottal stops. These results are displayed in

Figure 9.10 below.
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Figure 9.10: Frequency distribution of final stops at the
native speaker level - text

Process

Table 9.13: Frequency distribution of final stop
production according to place of articulation - text

Nss Place of
art' n

Tar UnRL Oth Tot

Bilabial 80
(100)

- - 80

Alveolar 654
(90)

2
(1)

64*
(9)

720

Velar 40
(100)

- - 40

N.B: (1) art'n = articulation. (2) * = glottal stops. (3)
Percentage frequencies (in parentheses) are rounded up to
whole numbers.
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As it were, glottalization affects mainly final

utterance-medial alveolar stops (see Table 9.13 above).

Thus, fat one is realized as [fas?WA,n] where /1/ becomes

[?]. Unlike in the non native groups, most target

responses occur in bilabial (100%) and velar (100%)

rather than in alveolar (90%) items. This is hardly

surprising given the fact that alveolar stops tend to be

glottalized.

9.4.2 Inferential data

The above results show differences in performance

between groups. These differences are highly significant

at p < 0.05 level: x2 = 516.98, df - 4, p < 0.001 for

+Nss groups, and x2 = 280.23, df = 3, p < 0.001 for -Nss

groups (Table 9.14) . We can therefore reject the null

hypothesis (Ho4a) of no significant difference in

performance as a function of proficiency level. The

results indicate that the low group performs much worse

than the upper intermediate and native speaker groups

(see complete tables in Appendix 16). As we have already

Table 9.14: x2
groups - text.

values for final stop production between

Levels X2 df P <

LI x L2 x L3 x L4 x L5 516.98 4 0 .001
LI x L2 x L3 x L4 280.23 3 0 . 001

N.B: LI = Low; L2 = Lower intermediate; L3 = Upper
intermediate; L4 = Advanced; L5 = Native speakers
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noted, subjects in the low group produce far fewer target

stops than those in the other two groups.

9.4.3 General remarks

A closer examination of the results shows that

while some processes cut across groups, others are

gradually eliminated with increased proficiency.

Devoicing, for example, is restricted to the low, lower

and upper intermediate groups. Between these three groups

we observe a decrease in the frequency of devoiced stops

as proficiency increases. Weakening occurs at all levels

except the native speaker's. Deletion and fricativization

occur minimally at the low and lower intermediate levels.

Both groups delete stops at the same rate, being (3%) .

They also produce unreleased stops at the same rate

(35%), and therefore more frequently than all other

groups. It is worth noting, however, that unreleased

stops are not a common phenomenon in the native speaker

data. Hence the infrequent occurrence of these stops.

These differences between groups are discussed in Chapter

Ten.

In spite of the differences, common patterns of

performance can be observed across groups. For example,

more target responses are produced for alveolar than

other categories of stops. In the same vein, bilabial

stops undergo more checking than others. The only

exceptions to these trends are to be found at the native
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speaker level where bilabial and velar stops yield more

target production, and only alveolar stops are checked.

Devoicing, deletion, weakening, glottalization and

fricativization affect alveolar stops more frequently

than others at all levels of proficiency.

9.5 Results: interview conversation

9.5.1 Descriptive data

The data for the interview conversation were

scored in the same manner as the previous tasks. The

results are displayed in Tables 9.15 to 9.21, and

presented graphically in Figures 9.11 to 9.16. As

expected, performance differs according to proficiency

levels.

9.5.1.1 Low learners

A look at the results in Table 9.15 indicates that

target production is only slightly higher (54%) than non

target production (46%), the latter consisting

predominantly of unreleased stops which occur 32% of the

time. Stops are deleted and devoiced at the same rate

(3%) . Weakening accounts for the remaining 8%. These

results are displayed in Figure 9.11 below.
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Table 9.15: Frequency distribution of final stop
production at five levels of proficiency - conversation

Level Tar Dev UnRL Fric Del Wk Oth Tot

Low 386 18 233 — 21 58 — 716
(54) (3) (32) (3) (8)

L-int 310 23 150 1 15 91 — 590
(52) (4) (25) (1) (3) (15)

U-int 554 4 131 — — 100 — 789
(70) (1) (16) (13)

Adv 616 4 171 — 1 113 — 905
(68) (1) (18) (1) (12)

Nss 819 11 25 — — 82 187* 1124
(73) (1) (2) (7) (17)

N.B: (1) Tar = Target ; Dev = Devoicing; UnRL = Non
release; Fric = Fricativization; Del = Deletion; Epen =
Epenthesis; Oth = Glottalization*. (2) Percentage
frequencies are in parentheses, and have been rounded up
to whole numbers.

Figure 9.11: Frequency distribution of final stops at low
level - conversation

Tar Dev UnRL Fric Del Epen Wk
Process
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Table 9.16: Frequency distribution of final stop
production according to place of articulation
conversation

Low Place of
art' n

Tar Dev UnRL Del Wk Tot

Bilabial 6

(50)
- 5

(42)
- 1

(1)
12

Alveolar 337

(56)
18

(3)
166

(28)
21

(4)
53

(9)
595

Velar 43

(39)
- 62 -

(57)
- 4 109

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

A further breakdown of the results (Table 9.16

above) shows that alveolar stops yield more target

responses than other stops. Weakening, deletion and

devoicing also affect mainly alveolar stops. The pattern

of performance in terms of unreleased stops differs from

that observed in other tasks: velar (57%) rather than

bilabial (42%) stops show a greater tendency to be

checked.

9.5.1.2 Lower intermediate learners

The frequency distribution of final stops at the

lower intermediate level is displayed in Figure 9.12

below. As in the low level group, target production is

only slightly better (52%) than non target production

(48%). Unreleased stops constitute a large proportion

(25%) of non target responses. Deletion and devoicing
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Figure 9.12: Frequency distribution of final stops at
lower intermediate level - conversation

Tar Dev UnRL Fric Del Epen Wk
Process

occur at 4% and 3% rates respectively. Stops are weakened

and fricativized 15% and 1% of the time respectively.

Further analyses show that bilabial stops undergo

more checking (46%) than others (Table 9.17).

Surprisingly, they also undergo more weakening (28%) at

word boundaries than other stops. However, there is very

little difference between bilabial and velar (27%) stops

in this regard. As such, top of and type of are

produced as [tj0|39f] and [ta ifiSf] respectively, and talk

about and public and as [tJ^a baut] and [pAblijj'g nd]

respectively. In other words /p/ and /k/ are weakened to

voiced bilabial fricative [15] and uvular approximant [(^]

respectively at word boundary. Devoicing, deletion and

fricativization affect mainly alveolar stops.

434



Table 9.17: Frequency distribution of final stop
production according to place of articulation
conversation

L-int Place of Tar Dev UnRL Fric Del Wk Tot
art' n

Bilabial 11 20 - - 12 43
(26) (46) (28)

Alveolar 264 22 108 1 14 57 466
(56) (5) (23) (1) (3) (12)

Velar 35 1 22 - 1 22 81
(44) (1) (27) (1) (27)

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

9.5.1.3 Upper intermediate learners

According to Table 9.15 (p. 432) performance at

the upper intermediate level shows great improvement,

with target responses accounting for 70% of the overall

production. Non target responses account for the

remaining 30%, a substantial proportion of which is made

up of unreleased (16%) and weakened (13%) stops.

Devoicing occurs minimally at 1% rate. These results are

displayed in Figure 9.13 below.

Table 9.18 below reveals a higher occurrence of

target production in velar (78%) rather alveolar (69%)

stops. As has been the case, bilabial stops undergo more

checking (23%) than other stops. Weakening occurs

predominantly in alveolar stops (14%), while the rate of

devoicing for velar and alveolar stops remains the same,

being 1% each.

435



Figure 9.13: Frequency distribution of final stops at
upper intermediate level - conversation

R rocess

Table 9.18: Frequency distribution of final stop
production according to place of articulation -
conversation

U-int Place of Tar Dev UnRL Wk Tot
art' n

Bilabial 30 — 10 4 44

(68) (23) (9)

Alveolar 446 3 100 96 645
(69) (1) (16) (14)

Velar 78 1 21 - 100
(78) (1) (21)

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

9.5.1.4 Advanced learners

Like the upper intermediate learners, the advanced

learners exhibit more target (68%) than non target (32%)
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production (see Table 9.15, p. 432). However, target

performance is slightly lower at this level of

proficiency than at the upper intermediate level.

Unreleased stops account for 18% of the overall

production. Stops are weakened fairly frequently at the

rate of 12%. Devoicing and deletion occur minimally at

the rate of 1% each. The results are displayed in Figure

9.14 below.

As in the upper intermediate group velar stops

yield the most target-like production (88%), while

bilabial and alveolar stops undergo more checking (30%)

and weakening (14%) than others respectively (Table

9.19). Deletion affects mainly alveolar stops, while

devoicing occurs at the same rate (1%) for velar and

alveolar items.

Figure 9.14: Frequency distribution of final stops at the
advanced level - conversation

Process
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Table 9.19: Frequency distribution of final stop
production according to place of articulation -
conversation

Adv Place of Tar Dev UnRL Del Wk Tot
art' n

Bilabial 38 - 18 - 4 60
(63) (30) (7)

Alveolar 464 2 140 1 107 714
(65) (1) (19) (1) (14)

Velar 114 2 13 2 131
(88) (1) (10) (1)

N.B: (1) art'n = articulation. (2) Percentage frequencies
(in parentheses) are rounded up to whole numbers.

9.5.1.5 Native speakers

While performance is most target-like at this

level of proficiency, native speakers also exhibit non

target production which accounts for 27% of the overall

production, and consists predominantly of glottal stops

(17%). Unreleased stops occur infrequently 2% of the

time. Stops are devoiced and weakened 1% and 7% of the

time respectively as shown in Figure 9.15 below.

A close examination of the data in Table 9.20

shows more target production for bilabial and velar

stops. Alveolar stops yield the least target-like

production, the reason being that they are more likely to

be glottalized. They are also devoiced, checked and

weakened more frequently than other stops.
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Figure 9.15: Frequency distribution of final stops at the
native speaker level - conversation

Process

Table 9.20: Frequency distribution of final stop
production according to place of articulation -
conversation

Nss Place of
art' n

Tar Dev UnRL Wk Oth Tot

Bilabial 69

(99)

- 1

(1)

- - 70

Alveolar 634
(68)

11
(1)

23
(2)

82
(19)

186*
(20)

936

Velar 116
(98)

- 1

(1)

- 1

(1)
118

N.B: (1) art'n = articulation. (2) * = glottal stops.
(3) Percentage frequencies (in parentheses) are rounded
up to whole numbers.
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9.5.2 Inferential data

Chi-square analyses show group differences to be

significant well below the 0.05 level: X2 = 122.84, df =

4, p < 0.001 for +Nss groups, and X2 = 79.14, df = 3, p <

0.001 for -Nss groups (Table 9.21). These differences

occur between the low/lower intermediate and upper

intermediate/native speaker groups (see Appendix 16) . The

former groups produce far fewer and the latter more

target responses. As we have already observed,

performance is worst at the lower intermediate level.

While the advanced learners produce more target stops

than the low and lower intermediate learners, differences

in performance are not shown to be significant between

the groups. On the whole, we are able to reject the null

hypothesis (H()4a) of no difference between groups in the

conversation task.

Table 9.21: X2 values for

groups - conversation
final stop production between

Levels X2 df P <

LI x L2 x L3 x L4 x L5
Ll x L2 x L3 x L4

122 . 84
79.14

4
3

0.001
0.001

N.B: LI = Low; L2 = Lower intermediate; L3 = Upper
intermediate; L4 = Advanced; L5 = Native speakers

9.5.3 General remarks

As we have observed in other tasks, some processes

cut across groups while others are restricted to specific

groups. In this task all groups devoice, check and weaken
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stops to varying degrees. However, the deletion of stops

is restricted to the low, lower intermediate and to some

extent advanced learners. Fricativization and

glottalization occur at the low and native speaker levels

respectively. The overall pattern of performance

therefore shows a general decrease in the frequency of

devoiced, unreleased and deleted stops as the level of

proficiency increases. The reverse is the case for

weakened stops which increase with increased proficiency

and then decrease.

There are also common trends across groups which

are determined by the place of articulation of stops.

Generally, velar stops yield more target production than

other stops, while bilabial stops show a greater tendency

to be unreleased. Devoicing, deletion, weakening

glottalization and fricativization affect mainly alveolar

stops. It is worth mentioning here that the frequency of

alveolar stops in non native as well as native data far

exceeds that of bilabial and velar stops. This

development may have some bearing on the pattern of

performance. On the whole, the trends observed indicate

that there are processes which play more prominent roles

than others in the conversation task. The most preferred

strategies, as we have seen, are weakening and checking,

suggesting a strong effect of the mother tongue (see

Chapter Ten). Devoicing, deletion, glottalization and
fricativization occur minimally in the data.
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9.6 Comparing the plosive tasks

To test for the effect of task on the production

of stop consonants (H()4b) we compare the subjects'

performance across tasks at each level of proficiency.

Two levels of comparison are carried out: (a) between all

tasks, and (b) between pairs of tasks if (a) is shown to

be significant. The results of the first level of

comparison are summarized in Table 9.22 below.

Differences between tasks are significant at all levels

of proficiency. The second level of comparison is

intended to pin point the exact location of these

differences. The statistical tables for these comparisons

are presented in Appendices 17 and 18. Figure 9.16 below

shows performance across tasks in the different groups.

Figure 9.16: A comparison of target performance across
tasks at five levels of proficiency.

92,0

L-int U-int
Leva Is

fldv
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Table 9.22: x2 values for stop production across tasks
at five levels of proficiency.

Level Tasks X2 df P <

Low T1 x T2 x T3 84 .41 2 0 . 001
L-int T1 x T2 x T3 30 . 68 2 0.001
U-int T1 x T2 x T3 72.23 2 0.001
Adv T1 x T2 x T3 16. 62 2 0 . 001
Nss T1 x T2 x T3 134.04 2 0.001

N.B: T1 = word; T2 = text; T3 = conversation

9.6.1 Low learners

A comparison of the results for low learners shows

that the highest percentage of target-like final stops

occur in the interview conversation (54%) followed by

text (51%) and word reading (33%). The differences among

these tasks are highly significant (x2 = 84.41, df = 2,

p < 0.001) (Table 9.22 above) (see Appendix 17 for full

x2 tables). Further analyses show significant differences

between all pairs of tasks: (a) word x text (X2 = 55.24,

df = 1, p < 0.001), (b) word x conversation (x2 = 68.27,

df = 1, p < 0.001), and text x conversation (x2 = 206.38,

df = 1, p < 0.001) (see Appendix 18).

An examination of the processes employed by the

learners reveals interesting variations between tasks

(compare Tables 9.1 (p. 408), 8.8 (p. 420) and 8.15 (p.

432). While unreleased stops occur more frequently in

word reading than in other tasks, the reverse is the case
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for weakened stops which predominate in conversation.

Stops are devoiced more frequently in word and text

reading tasks than in conversation. There is no

difference in the rate of deletion between tasks, while

fricativization occurs only minimally in word and text

reading.

9.6.2 Lower intermediate learners

At the lower intermediate level text reading

yields the most target-like stops (56%) followed by

interview conversation (52%) and word (44%) (compare

Tables 9.1, 9.8 and 9.15 as above). The order of

difficulty between tasks is therefore reversed for this

group of learners, though word reading remains the most

difficult task. The overall differences in performance

across tasks are significant (X2 = 30.69, df = 2, p <

0.001) (see Table 9.22). However, a comparison of each

pair of task reveals differences between (a) word x text

(x2 = 29.49, df = 1, p < 0.001), (b) word x conversation

(x2 = 10.80, df = 1, p < 0.005), but not (c) text x

conversation (X2 = 2.52, df - 1) (Appendix 18).

An examination of the processes used in the

different tasks shows a predominance of unreleased and

devoiced stops in word reading. As a matter of fact the

frequency of devoicing and checking decreases as the

tasks become less formal. Weakening occurs predominantly

in the least formal task (i.e. conversation). While
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deletion plays a relatively minor role in the subjects'

production, it surfaces mainly in text reading and

conversation. Fricativization occurs only minimally in

both tasks. These results are discussed in Chapter Ten.

9.6.3 Upper intermediate learners

The upper intermediate learners like their lower

intermediate counterparts exhibit far more target

production in text reading (89%) than in interview

conversation (70%) and word (62%) (see Tables 9.1, 9.8

and 9.15). These differences are significant well below

the 0.05 level (x2 = 72.23, df = 2, p < 0.001) as

indicated in Table 9.22, p. 443). Further analyses

(Appendix 18) reveal major variations between (a) word x

text (x2 = 68.86, df = 1, p < 0.001), and (b) text x

conversation (X2 = 303.91, df = 1, p < 0.001) . While more

target stops occur in conversation than in word reading,

the differences between the two tasks are not significant

(X2 = 2.37, df = 1).

The effect of task formality on the processes used

in production remains the same as observed in the other

groups. Unreleased and devoiced stops occur more

frequently in word reading than in other tasks. Stop

weakening and deletion occur predominantly in

conversation, while epenthesis occurs only in the word

reading task.
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9.6.4 Advanced learners

The advanced learners produce more target stops in

text reading (76%) than in word (71%) and conversation

(68%), the last task being the most difficult (see Tables

9.1, 9.8 and 9.15). The differences between tasks are

shown to be statistically significant: x2 = 16.62, df =

2, p < 0.001 (Table 9.22). A comparison of separate pairs

of tasks, however, reveals differences between (a) word x

text (x2 = 6.59, df = 1, p < 0.025), (b) text x

conversation (x2 = 16.52, df - 1, p < 0.001), but not (c)

word x conversation (x2 = 2.54, df = 1) (Appendix 18).

With regard to the strategies employed by the

learners, we observe a greater preference for devoicing

and epenthesis in word reading than in other tasks. As

expected weakening is the favoured strategy in

conversation. Stops are checked at the same rate in both

word and text reading tasks.

8.6.5 Native speakers

Performance at the native speaker level also

varies with communication task. Like the advanced

learners they exhibit more target production in text

reading (92%) than in word (85%) and conversation (73%)

(see Tables 9.1, 9.8 and 9.15) . These differences are

statistically significant: x2 = 134.04, df = 2, p <

0.001) as indicated in Table 9.22). Pairwise comparisons

(Appendix 18) show differences between all tasks: (a)
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word x text (x2 = 18.42, df = 1, p < 0.001), (b) word x

conversation (x2 = 51.28, df = 1, p < 0.001), and (c)

text x conversation (x2 = 116.61, df = 1, p < 0.001).

Like the non native subjects, the native speakers

employ a variety of strategies in their production of

final stops in different tasks. Stops are checked and

weakened at the same rate in text reading and

conversation. There are no differences in the rate of

devoicing between word reading and conversation.

However, epenthesis occurs predominantly in word

reading. The glottalization of stops occurs mainly in the

conversation task. As we have observed, this is the one

strategy which does not surface in the non native data.

9.6.6 General remarks.

It is obvious from the above results that task

formality affects the production of word final stop

consonants. Hence, the significant differences in

performance between tasks at all levels of proficiency.

However, further analyses of the data which involve

pairwise comparisons of tasks have shown that the

differences are not significant between all pairs of

tasks. At the lower intermediate level, for example, text

reading does not differ significantly from conversation.

In the same vein, there are no differences between word

and conversation at the upper intermediate and advanced

levels. On the whole, the general results allow us to
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reject the null hypothesis (Ho4b) of no difference

between tasks.

The degree of difficulty between tasks varies from

group to group. For the low learners word reading

constitutes a much more difficult task than text reading

or conversation (Figure 9.16, p. 442) . While the pattern

of performance remains the same at the lower intermediate

level, the gap between tasks is greatly reduced. At the

upper intermediate level, however, word reading and

conversation constitute the most difficult tasks. There

is therefore a considerable gap in performance between

these tasks and text reading. At the advanced level the

differences between tasks is not great, though text

reading is more difficult than word, which is in turn

more difficult than conversation. The native speakers on

their part have more difficulty with conversation than

with word and text reading.

The results also show that the subjects resort to

different strategies in production. While the frequency

of these strategies varies with task, there is a general

preference for some strategies over others. The order of

preference in each task may therefore be summarised as

follows:1

1 This reflects the general pattern of performance when

results are collapsed across levels of proficiency, and

may therefore vary slightly from performance at

individual levels.
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Table 9.23: Hierarchical classification of processes by
tasks

Tasks Processes

Word UnRL > Dev > Epen > Del > Fric

Text UnRL > Glo > Dev > Del > Wk > Fric

Conversation UnRL > Wk > Glo > Dev > Del > Fric

N.B: ">" = "greater than" in terms of preference.

According to this table checking constitutes the most

favoured strategy across tasks, suggesting a strong

effect of the LI (for non native speakers). The frequency

of unreleased stops actually decreases as tasks become

less formal, i.e. from word to text to conversation

(compare Tables 9.1, 9.8 and 9.15 ). As already indicated

above, these stops occur predominantly in the non native

data. Fricativization, on its part, constitutes the least

favoured strategy across tasks.

Devoicing ranks second, third and fourth in word,

text and conversation respectively. This implies that its

role in stop production decreases with decreased

formality of tasks. However, it occurs more frequently

than deletion which ranks fourth in both word and text

reading, and fifth in conversation. In spite of these

rankings, deletion predominates in conversation rather

than text or word reading, and occurs mainly in the data

of the low and lower intermediate learners.

Stop weakening is the second most preferred
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strategy in conversation, but ranks fifth in text

reading. Like deletion, weakening increases with

decreased formality of tasks, i.e. from text to

conversation. This is not surprising as weakening is more

likely to occur in casual speech (see Chapter Ten) .

Epenthesis is restricted to word reading, and ranks third

in the said task. As the results have shown, only the

highly proficient groups (i.e. upper intermediate and

above) use this strategy in performance. Glottalization

ranks relatively high in text (2nd) and conversation

(3rd) in spite of the fact that it occurs only in the

native data.

The results also suggest that performance in the

different tasks may be determined to some extent by the

place of articulation of stop segments. As we have

observed, bilabial stops undergo more checking across

tasks than other stops. Devoicing and deletion affect

mainly alveolar stops in text and conversation, and velar

stops in word reading. Epenthesis occurs more frequently

for bilabial stops than others. Weakening and

glottalization affect mainly alveolar stops in both text

and conversation. Fricativization is restricted to

bilabial and alveolar stops in word and text reading

respectively. On the whole bilabial and velar stops

exhibit a greater effect of these strategies in word

reading, while alveolar stops show more effect in text

reading and conversation.
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9.7 Summary and conclusion

In this chapter we have analyzed the results

obtained from the plosive data. These results are shown

to be significant between different proficiency groups

and different communication tasks. As expected, the less

proficient groups (low and lower intermediate) perform

worse than the highly proficient ones (upper

intermediate, advanced and native speakers).

The pattern of performance between tasks is not so

clear cut given that the tasks pose varying degrees of

difficulty for the different groups. There is, however, a

general trend which suggests that word and text reading

constitute the most and least difficult tasks

respectively. Nevertheless, exceptions to this general

trend occur at (a) the low level and (b) advanced/

native speaker levels, where conversation constitutes the

least and most difficult task respectively. If we can

ignore such deviations, then we may argue that

performance improves as tasks become less formal. This is

the case insofar as text constitutes a less formal task

than word.

However, attention must be drawn to the fact that

the relative degree of formality between the tasks is not

respected in the data. If performance improves with

decreased formality of tasks, then we should expect the

following pattern: word > text > conversation. According
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to our data, this pattern of performance obtains only at

the low level. Furthermore, the results generally

contradict the predictions made regarding stop production

across tasks. It was hypothesized (Chapter Four, Hi4b)

that performance would improve with increased formality

of tasks. The results seem to indicate the reverse. Thus,

while the overall differences between tasks are

significant, the pattern of performance contradicts our

predictions. The interpretation of this and other trends

discussed above is undertaken in Chapter Ten to which we

now turn our attention.
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CHAPTER TEN: DISCUSSION AND IMPLICATIONS

10.1 Introduction

This chapter discusses the findings presented in

the preceding two chapters, relating them to the study

hypotheses and theoretical issues discussed in earlier

chapters. The discussion will be presented in two parts,

the first of which will deal with the liquid data. The

second part will be concerned with the plosive data. It

is hoped that the findings will provide some insight into

the phonological aspect of SLA and generate possible

pedagogical implications.

10.2 Discussing the liquid data

The results obtained from the analysis of the data

were presented in Chapter Eight. The discussion of these

results is undertaken here from three perspectives: (a)

production, (b) perception and (c) the relationship

between production and perception.

10.2.1 Production of liquid speech sounds

Speech production was examined from two

dimensions. Firstly from the phonetic dimension which

took into account the variable realizations of /r/ and

/l/. Secondly, from the phonemic dimension which

considered the ability to contrast the segments
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phonologically. The variables tested in the study

included the subjects' level of proficiency, phonetic

environments of the segments and communication tasks.

The research hypotheses (in null and alternative forms)

were stated as follows:

Hola: There is no significant difference in the

production of /r/ and /l/ between L2 learners at

different proficiency levels.

Hila : There is a significant difference in the production

of /r/ and/1/ as a function of language proficiency: L2

learners at lower proficiency levels will produce more

non-target variants and phonemic substitutions than

learners at higher proficiency levels.

Holb: There is no significant difference in the way /r/

and /l/ are produced in different word positions in L2

English.

Hilb: The production of /r/ and /l/ in L2 English varies

significantly with word position: cluster and

intervocalic positions will yield more non target

variants and phonemic substitutions than initial and

final positions.

Hole: There is no significant difference in the

production of /r/ and /l/ in different communicative

tasks.
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Hilc : There is a significant difference in the production

of /r/ and /l/ according to task formality: tasks

eliciting less formal speech styles will yield more non

target variants and phonemic substitutions than those

eliciting more formal speech styles.

However, the underlying question centred on the

extent of influence of phonological processes (i.e.

transfer, developmental and universal) on L2 production

given the above variables.

10.2.1.1 The phonetic data

Statistical evidence obtained from the phonetic

data revealed a positive correlation between performance

on /r/ and /l/ and level of proficiency. Low and lower

intermediate groups produced significantly more non

target variants of /r/ and /l/ than the advanced and

native English speakers (who served as a control group).

This pattern of performance cut across tasks, though

differences were also observed between the upper

intermediate and advanced learners in word and text

reading. This was due to the high proportion of flapped

[ 0] which occurred in the data of the former group.

Otherwise, the positive effect of education was more

noticeable between groups that are wider apart on the

proficiency continuum. We can therefore reject the null

hypothesis (HQla) and accept the alternative (Hila)
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which predicts an improvement in performance with

increased proficiency level.

Level of proficiency was determined by educational

attainment, which was in turn measured by years of formal

English instruction. The rationale for using educational

attainment as a measure of proficiency level was given in

Chapter Seven. The findings, therefore, show that

subjects who had relatively shorter periods of English

instruction performed significantly worse than those

who had longer periods of instruction. The fact that the

advanced L2 group performed similarly to the native

speakers supports the view that with extensive L2

experience, non native speakers can approximate the

behaviour of native English speakers (Bohn and Flege,

1990; Mackain et al., 1981; Sheldon and Strange, 1982),

unless fossilization occurs in the course of acquisition.

While fossilized structures are difficult to identify,

there is some evidence to show that some of the advanced

learners may have fossilized. Some learners did not

achieve target-like pronunciation of /r/ ( [ JU ) , and used

the near target flapped variant [p] persistently in all

contexts.

It must be noted, however, that though differences

in performance occurred mainly between groups at both

extremes of the proficiency continuum, there were small

incremental gains between adjoining groups with respect

to the types of variants produced. As observed in Chapter
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Eight, variants remote from the target were gradually

eliminated (in number and proportion) in favour of near

target or target-like variants as the subjects became

increasingly proficient.

While the present study is cross-sectional rather

than longitudinal, it reflects to a great extent the

developmental pattern of the L2 learner's phonetic

repertoire over time. This repertoire is described by

Beebe (1987b) as expanding then shrinking, with increased

proficiency in the L2. During the early stages of

acquisition, the learners may not be aware of phonetic

differences, and therefore display a reduced repertoire

consisting mainly of LI variants. With training the

repertoire expands, exhibiting an increasing number of

approximations and L2 variants as the learners advance to

the intermediate stages. The final stages (or advanced

level) reflect a high proportion of L2 variants, with a

resulting elimination of all or most of the

approximations and LI variants (p.172). This

developmental pattern is clearly confirmed by our data,

though the study has no true beginners. The low and lower

intermediate learners may be considered to be at their

"intermediate" stages of learning given the wide variety

of variants [ j , f , J , 1] which occur in their IL

production.

The production of liquid segments was also

affected by the linguistic contexts of the said segments.
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Significantly more non target variants were observed in

cluster (CC) and intervocalic (WM) than in initial (WI)

and final (WF) environments as predicted (see Hilb, p.

454) . The hierarchical relation between environments was

expressed as follows in Chapter Eight: CC > WM > WI > WF

where ">" means "more difficult than".

This relationship was evident across levels of

proficiency (except the advanced and native levels for

the 111 variable), and across tasks. However, there were

exceptions in the text reading task where WM items were

more difficult than CC items. An item like fairly caused

some confusion at the low and two intermediate levels. A

spelling pronunciation effect might have been the cause

of the problem. Note that /r/ and /l/ occur together in

the word, and the tendency is to want to articulate both

sounds distinctly, even though pronunciation rules

require that /r/ be silent. The realization of both /r/

and /I/ would then require the movement of articulators

from a non lateral to a lateral position in quick

succession. The transition from /r/ to 111 may be

difficult for learners who lack motor control, and may

therefore result in perseverative coarticulation whereby

/r/ influences HI.

The WM environment was also found to be more

difficult than the CC position in conversation, among the

low and lower intermediate learners. One explanation may

be that in casual speech the learners have lesser control
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of intervocalic liquids than liquids in cluster

sequences. Another explanation may be that fewer CC than

WM items were produced by these learners, perhaps as a

result of avoidance, and therefore fewer errors were made

for cluster items. The avoidance of clusters would

confirm the finding by Celce-Murcia (1977) that learners

tend to avoid physiologically difficult forms. However,

apart from these exceptions, the order of linguistic

environments highlighted remained generally constant
I

across levels and tasks (cf. Tarone, 1988:42).

Considering overall performance, the tendency was

for the least target-like variant to predominate in the

most difficult position (CC), with WM position taking on

an increasing proportion of near target variants, and WI

an increasing proportion of target-like variants. This

gradual progression from least target-like to near target

to target-like performance was more obvious for the

variable /r/ than /l. In the case of /l/ progression was

more rapid, consisting more of a jump from least target¬

like variants in CC and WM position to more target-like

variants in WI and WF positions. What appears to be

happening is that within each group, the variants which

constitute the learners' phonetic repertoire are spread

out between the environments. Difficult environments

reflect the whole range of variants, while less difficult

positions reflect selected (i.e. near target-like or

target variants).
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The data for this study support the findings of

other studies (e.g. Dickerson, 1975; Dickerson, 1976;

Dickerson and Dickerson, 1977; Gatbonton, 1978) insofar

as they show variable performance across environments of

varying degrees of difficulty. Following Dickerson, 1976

(cf. Labov, 1972) we may represent our findings in

variable rules as follows:

(a) /1 / > < [ 1 ] > /

r± t+voc] #

5 # [+voc]

^ [+voc] [+voc]
§ #[+cons] JV

(b) /r/ > <[JI]> /

oL [+voc] #

5 # [+voc]

# [+voc]

6 #[icons]
V,

[+voc]

-

Rules (a) and (b) state that /l/ and / r/ are realized

variably in four environments, arranged along a continuum

from one which constitutes the most powerful positive

constraint to one which constitutes the least powerful

positive constraint for rule operation. The target

variants are enclosed in angle brackets to indicate

variability, i.e. sometimes [1] / [J] are produced, and

sometimes other variants. The constraints are prefixed

with Greek letters such that & designates the strongest
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constraint and the weakest constraint.

The presence of a constraint favours the rule

while its absence restrains the rule. As such the

presence of a word boundary (#) following postvocalic

/r/ and /l/ has the greatest (oL) positive effect on rule

operation. The absence of (#) after /r/ and /l/

disfavours the rule. If there is no (#) following

postvocalic liquids, then the next strongest constraint

(J5) which promotes rule operation is the presence of a

vowel after word initial /r/ and /l/. In the absence of

this constraint, then the presence of vowels both

preceding and following the liquids constitutes the

next favourable constraint (^) . In the absence of the
intervocalic environment, the presence of a consonant

preceding /r/ and /I/ would favour the rule next most.

As we have seen, this is the least positive constraint

for rule operation.

Further rules may also be written to show the

systematic effect of adjacent sounds on liquid production

in CC and WI positions in the citation task. Recall that

the vowel context immediately following an initial /r/ or

/l/ was seen to affect the production of liquid segments.

This phenomenon was attributed to tongue advancement

(i.e. front-central-back) rather height (high-low), /r/

occurred in its most target-like form before front vowels

([i] and [ai]), and /l/ before central [aif] and back \X>]

vowels respectively. These findings are represented as
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follows:

The first rule (c) states that /r/ is realized

variably in initial position depending on whether the

following vowel is produced with the back, central or

front of the tongue. The presence of a front vowel (i.e.

[-back] ) has the greatest positive effect (di) on rule

operation. In the absence of a front vowel the next

positive constraint (ft) on rule operation is the presence

of a central or back vowel. The reverse is the case for

/l/ (rule (d) where the strongest positive constraint is

the presence of a central or back vowel. In the absence

of this constraint, the presence of a front vowel favours

the rule next most.
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In the case of clusters the following rules apply:

(e) /r/ > <[J]> / -voice
tstop
L C J

(f) /!/ > <[| ]> /

d

15

V

r

J5

V,

^voice
+ stop
L C _ J

A
+voice
+ stop
_ C _

-voice
+ stop

C

[tvocalic]

[+vocalic]

[+vocalic]

[+vocalic]

Rules (e) and (f), respectively, state that /r/ and /l/

are realized variably in cluster sequences. In the case

of /r/ the most positive constraint on rule operation is

the presence of a preceding voiceless stop. In the

absence of this constraint then a voiced stop favours the

rule. The reverse is the case for /l/ where the target

form occurs most frequently after a voiced stop.

Now turning our attention to communication tasks,

it is the case that the results were not as predicted.

Though there were differences between tasks, performance

did not improve with increased formality of the tasks,

where formality was defined according to the degree of

attention paid to form (Labov, 1972; Tarone, 1983, 1988) .

It was expected that tasks requiring less attention to

form (i.e. less formal tasks) would yield more non target

forms than those requiring more attention to form (i.e.
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in more formal than less formal tasks. However, the

degree of attention paid to formal tasks is not

determined by the mere formality of the tasks alone, but

also by what the tasks represent. In this case they

represent a test-like situation which induces the

subjects to exploit their linguistic knowledge to the

utmost (cf. Burmeister and Ufert, 1980; Ellis, 1985a).

Hence, the occurrence of a wider range of variants and a

comparatively smaller proportion of target-like variants

than in less formal tasks. In conversation, for example,

the "threat" of a test is removed, and the subjects

perform in a more target-like manner.1

What is happening is that in formal situations the

1 Major (1987a) has pointed out that extralinguistic

factors may come into play such that performance is

poorer in formal than casual styles. One obvious reason

why formal tasks represent a "test-like" situation to the

subjects is that they constitute the kind of tasks that

are performed in classroom settings, which call for

greater concentration and much effort. Perhaps, the

subconscious equation of these tasks with events in the

classroom was unavoidable. The least formal conversation

task did not pose the same "threat" because most

conversations take place outside the classroom setting.

It is possible then that this made the subjects more

relaxed and better able to exploit their most target-like

performance.
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subjects bring their entire phonetic repertoire to bear

upon performance, while they use a smaller, but more

target-like range of variants in less formal situations.

These observations are consistent with Labov's (1972)

and Tarone's (1983) claim that the most systematic, most

internally consistent and therefore least variable style

is the vernacular or casual style, while formal or

elicited styles exhibit greater variability. The latter

is marked by structures which never or rarely occur in

spontaneous speech (e.g. the lateral flap [J]).

10.2.1.2 The phonemic data

There are similarities in overall performance

patterns between the phonetic and phonemic data.

Therefore, most of the explanations given above are

applicable to the said data. However, what the phonetic

data do not reveal (given the statistical method used -

x2) , is the strong interaction between variables.2 The

ANOVA results obtained from the phonemic data showed a

significant interaction between level of proficiency and

phonetic environment. The effects of both variables

cannot be considered independently of the other in this

case. This would mean that the differences observed

2 This does not invalidate the phonetic data in any way.

The variables tested were categorical rather than

interval, and therefore did not require a parametric test

of analysis.
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between levels were determined to a large extent by

differences between environments.

Further analysis showed that the low and lower

intermediate groups produced more phonemic substitutions

of /r/ and /l/ than the upper intermediate, advanced and

native groups in difficult environments (i.e. CC and WM).

There were therefore no significant differences between

groups in less difficult WI and WF environments. One may

therefore argue that as a result of their greater mastery

of the L2, the highly proficient subjects were able to

process phonological contrasts in more complex

environments than their less proficient counterparts.

The data confirm the findings of previous studies

(Beebe, 1987b; Boatman, 1990; Borden et al., 1983; Goto,

1971; Sheldon and Strange, 1982) which demonstrate that

phonemic contrasts constitute a greater problem for less

proficient than highly proficient learners. With regard

to performance across environments, minor differences

occur between our data and the results obtained by

Mochizuki (1981) and Sheldon and Strange (1982) . In the

former, final /r/-/l/ contrasts had an intermediate level

of difficulty, but constituted the least difficult

contrasts in our study. CC /r/ and /l/ were the most

difficult contrasts in our study, but the least difficult

in the study by Sheldon and Strange.

Overall performance between tasks remained the

same as observed in the phonetic data. Thus, while there
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were differences between tasks, phonological contrasts

were produced less accurately in more formal than in less

formal tasks. Word and sentence reading exhibited more

phonemic substitutions than text and conversation.

However, recall that no differences were observed between

tasks at the advanced and native speaker levels. All the

same, the data were too small to negate the overall

results which allow us to reject the null hypothesis of

no difference between tasks. The hypothesis (Hilc) that

performance would correlate positively with increased

task formality was however not supported. Performance

actually decreased with increased task formality. As

argued above, the subjects may have exploited their

linguistic knowledge more in formal than in informal

tasks. This may have caused a disturbance in the normal

language pattern which led to confusion between

categories.

10.2.2 Phonological processes in the production of liquid

segments

What do these findings mean in terms of the

phonological processes that are operating in the

subjects' IL system? In Chapter Four we argued that if

alternative hypotheses la-lc were accepted, it would

indicate that phonological processes operated more

strongly (a) among less proficient than highly proficient

subjects, (b) in more complex than less complex
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environments, and (c) in less formal than formal tasks.

Three kinds of processes were identified: those due to LI

interference, developmental and language universal

factors.

A comparison of Anaang and English predicts that

Anaang speakers would have difficulty producing English

/r/-/l/ contrasts, since there is only one liquid phoneme

in their native language (see Chapter Six). The resulting

confusion between phoneme categories is seen in the

neutralization of the contrast, such that one phoneme is

substituted for another. What is more, LI transfer is

mediated upon by level of L2 proficiency such that

phonemic confusions are restricted to the less proficient

low and lower intermediate groups, occurring only

minimally at the upper intermediate level (cf. Beebe,

1987b) . This lends support to the claim that the effect

of transfer is greater at early than latter stages of

learning (Taylor, 1975; Major, 1987c). Advanced learners

can often make analogies on the basis of their L2

knowledge, thereby relying less on previous LI knowledge.

However, neutralization does not necessarily

favour /l/ as contrastive analysis (CA) would predict.

The data show that only the low level learners produced

more /l/ substitutes for /r/. The two intermediate groups

substituted more /r/ for /l/. As explained in Chapter

Eight, the differences in the pattern of performance may

have resulted from individual variations within the
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groups.

Contrastive analysis would also predict phonetic

deviations whereby LI variants which differ from the

target L2 norms are produced for a given phoneme class.

Recall that the single liquid phoneme in Anaang has two

phonetic variants, the lateral approximant [1] and an

alveolar flap tN* In English, /r/ and /l/ are produced

respectively as an alveolar approximant [j] and a lateral

approximant [1]. Thus, while one of the variants of

Anaang /l/ is phonetically identical with the English

/l/, the other is phonetically unlike the English /r/.

If transfer is the strategy, then /l/ would be

realized as [P], and /r/ as both [[*] and [1]. In other

words, learners would identify native variants with L2

variants. The mechanism of identification is termed

equivalence classification (Flege, 1987a, see also

Chapter Three). Given this mechanism, LI variants which

are articulatorily close to the L2 should occur more

frequently than those which are not so close.

Consequently, we expect that [ P ] should occur more

frequently as a variant of /r/ than /l/. Though [ P ] ,

unlike [ J] involves the interruption of airflow in the

oral cavity, both phones are articulatorily closer to

each other than to [1] by virtue of sharing the feature

[-lateral]. Recall that the classes of "r" and "1" sounds

are distinguished by the feature "lateral" (see Chapter

Six, section 6.2.1.1) . In the case of /1 / the LI variant
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should be identified less frequently with /r/ than with

/l/. The whole notion of equivalence classification

raises the question of an existing scale of plausibility

in which two or more native language forms compete as

likely solutions to an IL problem (cf. Hammarberg, 1990).

On the whole, the data confirm the above

predictions. What is interesting, however, is that the

subjects show preference for specific LI variants in

accordance with their proficiency level. The low level

learners use [1] frequently where /r/ is the norm, while

the two intermediate and the advanced groups prefer the

flapped variant [P] . What seems to be happening is that

with increased L2 knowledge, least target-like or

phonetically distant LI variants taper off leaving near

target or articulatorily close variants (cf. Beebe,

1987b, Dickerson and Dickerson, 1977). Thus, level of

proficiency has a bearing on the direction of the

operation of the mechanism of equivalence classification.

A question arises as to whether the realization of

/l/ as an alveolar approximant [J] may be considered a

case of transfer at the phonetic level. We would argue

that since [J] does not constitute a phonetic variant in

Anaang, the phenomenon is better classified as

developmental. The term "developmental" describes

phenomena which result from attempts at pronouncing the

L2, yet are not due to LI processes. In this case we are

dealing with the process of overgeneralization, whereby
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an L2 phone [j] (albeit non target with respect to the

phoneme class) is extended to another L2 category [1].

This process manifests predominantly at the low and lower

intermediate levels and minimally at the upper

intermediate level.

Another effect of developmental factors is seen in

the approximation of liquid segments, resulting in a

clearly original IL variant which can neither be found in

the native nor target language (cf. Beebe, 1987a, 1987b).

The lateral flap [J] which was produced as a variant of

both /r/ and /l/ was restricted to the IL of the low and

lower intermediate learners, occurring minimally in each

case.

Turning now to performance across environments, we

find that CA does not accurately predict the different

degrees of difficulty shown by Anaang speakers on /r/ and

/l/ in various phonological contexts. Recall that in

Anaang the approximant and flapped variants of /l/ may

occur interchangeably word and stem initially (i.e.

after a vowel prefix), though [1] remains the dominant

variant. Only the flap occurs intervocalically (in a non

stem initial position). No liquids are allowed word

finally or in cluster sequences. Given the native

language phonological system, liquid production should be

more difficult in word final and cluster positions than

initial and medial positions. More specifically, the

dominance of /1/ in initial position in the LI means that
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/1 / would be easier to produce than /r/.

Intervocalically, /r/ would be easier than /l/, the most

likely variant being a flap [f> ] .

The data show that these predictions do not

completely hold. The production difficulty from most to

least difficult as we have already established is:

cluster > intervocalic > initial > final positions. The

occurrence of liquid phones initially and medially in

Anaang does not seem to facilitate the acquisition of the

segments in the same positions in English, though WI

position is relatively easier than WM position. Moreso,

the prediction that /l/ would be easier than /r/ word

initially, and /r/ easier than /l/ intervocalically is

not confirmed for all cases, as performance varies at

each proficiency level and in accordance with the data

mode (i.e. phonemic or phonetic) . Contrary to CA the

absence of liquids word finally in Anaang does not

interfere with their production in the same position in

English. If anything, this is the least difficult

environment for the subjects. Perhaps, the only correct

prediction based on CA applies to the cluster position,

which as expected poses the most difficulty.

Since CA does not accurately predict the pattern

of performance in all phonological contexts, we must look

for other explanations. One option lies in the

consideration of the articulatory complexity of different

phonological contexts.
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The criterion for defining relative complexity is

based on the presence or absence of preceding and/or

following adjacent sounds to the liquid segments, which

further determine the number of articulatory gestures

that are involved. Thus, more complex environments are

those in which the liquid segments are preceded and

followed by adjacent sounds (e.g. CC and WM), and

therefore involve more articulatory gestures (i.e.

gestures for C+liquid+V, and V+liquid+Vj. However, within

this set production is more accurate when the preceding

sound is a vowel rather than a consonant. In less complex

environments the liquid segments are either preceded or

followed by an adjacent sound, at word boundary (as in WF

and WI positions respectively). They involve fewer

articulatory gestures (i.e. #liquid+V, and V+liquid#).

Comparatively, performance is much better in the former

than in the latter.

The other option lies in considering language

universal factors such as the markedness relations

between phonological structures (see Chapter Three). To

understand the role of markedness in the production of L2

liquids, we must take the syllable as our point of

departure. Accordingly, syllables containing cluster

sequences are marked relative to those containing

singleton consonants (Greenberg, 1965) . It follows that

the more marked structure would constitute a greater

learning problem than the less marked one. It is
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therefore not surprising that most phonemic confusions

and non target variants occur in the cluster position.

However, markedness considerations must be seen in

conjunction with native and target language constraints.

In other words, it is the markedness differential between

the LI and L2 which determines the difficulty of the

cluster position vis-a-vis other positions. English is

more marked relative to Anaang: its syllable structure

system allows clusters, while Anaang allows only

singleton consonants. Our data therefore support Eckman's

(1977) MDH which claims that where the L2 exhibits a more

marked form than the LI, difficulty will arise. The most

likely solution to this problem is the use of the

unmarked LI structure in IL performance.

One option open to the Anaang speaker is the

reduction of the CC_ sequence to C_, either by deletion

or epenthesis. A few case of deletion and epenthesis were

actually observed in the data among the less proficient

groups. However, the preferred option which does not

necessarily entail syllable structure modification by

reduction strategies is the use of LI variants of /r/ and

/l/ in place of the target L2 variants. As the results

indicate more LI variants occur in the cluster

environment than in others.

What the MDH does not predict, however, are the

different degrees of difficulty shown by the subjects on

different English clusters. The clusters tested in the
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study from least to most difficult were: cr/cl - fr/fl -

gr/gl - br/bl.3 Benson (1988) and Hammarberg (1988) have

argued for a consideration of the markedness relations

within the target language itself in order to account for

such difficulties (see Chapter Three, section 3.6.1).

One way of achieving this would be to consider the

sonority relations between the cluster types, as argued

in section 3.6.2. According to the Minimal Sonority

Distance Parameter (MSDP), clusters whose members are

closer in sonority are marked relative to those whose

members are farther apart in sonority (Broselow and

Finer, 1991). Consequently, more marked clusters should

be harder to learn than less marked ones.

Considering the model of sonority hierarchy

proposed by Selkirk (1984; refer to p. 146 of the present

study) the MSDP predicts that the following order from

least marked (or least difficult) to most marked (or most

difficult) should obtain: br/bl - cr/cl - gr/gl - fr/fl.

However, apart from cr/cl which constitute the least

difficult cluster types, this order of difficulty does

not correlate with the one obtained in the study. One

might therefore be tempted to argue that an appeal to

universals on the basis of sonority relations does not,

after all, explain the facts of the data.

3 These clusters were tested in the word reading task.

Therefore, the following analysis applies to the said

task alone.
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A closer examination of the data indicates that

this is not the case. The findings can still be explained

on the basis of sonority relations, if the overall

voicing quality of stop consonants in cluster sequences

is given prominence over other features. In other words,

an appeal to the earlier model proposed by Jespersen

sheds more light on the results (see p. 146 of the

present study). The application of the MSDP to this model

yields the following order of difficulty: cr/cl - fr/fl -

br/bl - gr/gl.

As it can be seen, the hierarchy of difficulty

obtained in the study comes close to that predicted by

Jespersen's model. The combination of voiced obstruents +

liquids is more sonorous (i.e. closer in sonority) and

therefore more marked than the combination of voiceless

obstruents + liquids which is less sonorous (i.e. farther

apart in sonority) and less marked. It is therefore not

surprising that the former should pose more difficulty

than the latter for the non native subjects.

Following Dickerson and Dickerson (1977), it was

predicted that transfer effects would be greater in less

formal than more formal tasks, given the lesser attention

paid to speech in the former than in the latter. The

data, however indicated the reverse: more LI variants and

phonemic substitutions occurred in word and sentence

reading than text and conversation. Word and

conversation, therefore, reflected the most and least
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effects of transfer respectively, thereby providing

support for Tarone's (1983) claim that the careful style

should evidence more LI forms than the vernacular style.

Tarone argues that the careful style is more permeable to

a superordinate LI system than the vernacular style is.

Thus, as the learner pays more attention to speech in

formal tasks, one observes an increasing evidence of

transfer. The casual style on the contrary exhibits fewer

native language forms.

The other dimension to Tarone's proposal is that

the careful style is also more permeable to a

superordinate L2 system, and should therefore reflect

more target-like performance than the vernacular style.

In other words, the careful style evidences more LI and

L2 forms than the casual style which is marked by fewer

LI and L2 forms, and more developmental and approximative

structures. Our data evidently show fewer target, and

more developmental and approximative forms in the careful

than vernacular styles, thereby refuting this part of

Tarone's proposal. Though developmental variants

occurred minimally in comparison with other variants, a

higher proportion of the variants were observed in word

and sentence reading than conversation. On the whole, the

data show an increase in transfer and developmental

factors with increased formality of tasks.

If the notion of markedness can be incorporated

into that of task formality, then one may argue that the
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least formal, least variable, and therefore more basic

vernacular style is unmarked, while the more formal,

highly variable, and therefore least basic careful style

is marked. "Basicness" may be equated with naturalness

and frequency in the sense that it is more natural to

engage in casual than formal speech. Moreso, most people

participate most frequently and with greatest facility in

conversation (Ellis, 1985a). If markedness correlates

positively with difficulty, then we can expect more

difficulty with word/sentence reading than conversation.

Text reading, on its part, would have an intermediate

level of difficulty. A consideration of markedness

factors in this manner would only serve to confirm the

observations made in the present study. It would not

account for the data of other studies (e.g. Dickerson,

1975; Dickerson and Dickerson, 1977; Schmidt, 1987) which

demonstrate more target-like performance in formal than

in informal tasks.

For markedness to explain the trends observed in

other studies, one would have to consider another

criterion. Tarone (1983) posits that target language

structures appear first in the most formal style,

gradually spreading over time to less formal styles. The

acquisition of L2 structures in the vernacular, for

example, would imply the acquisition of such structures

in the careful style, but not vice-versa. From this

perspective the vernacular would be considered marked
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relative to the careful style. Fewer L2 forms should

therefore occur in the former in IL performance. It is

obvious that markedness considerations predict different

outcomes depending on the criteria solicited. This raises

the question as to whether markedness constitutes a

reliable measure for gauging performance from the

dimension of task formality. In other words, should

markedness be correlated with degrees of task formality?

10.2.3 Perception of liquid contrasts

To investigate the perception of liquid contrasts

two hypotheses were tested. They are restated below as

follows:

Ho2a: L2 learners at different proficiency levels will

not differ significantly in their ability to perceive /r/

and /l/ contrasts.

Hi2a: There is a significant difference in the perception

of /r/ and /l/ contrasts as a function of language

proficiency: learners at lower proficiency levels will

identify the contrasts less accurately than learners at

higher proficiency levels.

Ho2b: There is no significant difference in the way /r/

and /l/ are perceived in different word positions in L2

English.
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Hi2b: The perception of /r/ and /l/ in L2 English varies

significantly with word position: cluster and final

positions will be more difficult than initial and

intervocalic positions.

Evidence from the data presented in Chapter Eight

revealed a strong interaction effect between level and

phonetic environments, which means that the differences

observed between groups were mediated upon by differences

in the word positions. A rejection of the null hypotheses

for level and position must therefore take into account

this interaction effect. The pattern of interaction was

more complex than observed in the production data, though

the main differences occurred between the low/lower

intermediate groups and the above mentioned groups in CC,

WM and WF environments. As we can see, level of education

seemed to have a less powerful effect on performance in

final position for the non native groups. While the

advanced learners performed similarly to native speakers

in production, they did not do so in perception, at least

in the said position.

Given these findings the hypothesized difficulty

in CC and WF positions was confirmed. However, the claim

that liquid contrasts would be perceived with relative

ease intervocalically was not supported. Word initial

position turned out to be relatively easy for all groups

except the low learners. The hierarchy of difficulty was
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therefore: WF > CC > WM > WI.

On the whole, the findings are consistent with

those of other studies (e.g. Best and Strange, 1982;

Mackain et al., 1981; Mochizuki, 1981; Sheldon and

Strange, 1982) , which demonstrate high perceptual

accuracy among highly proficient Japanese learners, and

less perceptual accuracy among less proficient learners.

However, with regard to the order of difficulty between

environments, the results coincide with those of Henly

and Sheldon (1988) for Cantonese speakers, but not with

those of Mochizuki (1981) and Sheldon and Strange (1982)

for Japanese speakers. In the latter studies perception

was most difficult in CC position and least difficult in

WF position. Performance on /r/-/l/ in WI and WM

environments was intermediate between performance in the

other two environments. Factors responsible for these

differences are considered below in the light of our

study.

There is no doubt that native language influence

is the cause of general perceptual confusions between

phoneme categories. The difficulty in identifying /r/-/l/

contrast is more pronounced among less than highly

proficient learners, a fact which indicates that LI

influence is mediated upon by level of proficiency. At

the initial stages of acquisition the native language

constrains the perception of non native contrasts. With

further experience, these perceptual constraints are
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altered, and as Best and Strange (1992) argue "any

readjustment in perception as a result of further

experience with non native phones seem to involve an

adjustment in the perceived phonetic details of the

second language (L2) phoneme categories" (p. 307) . In

other words, increased L2 experience may foster improved

recognition of the discrepancies between LI and L2 phones

leading to a decline in the degree of assimilation of L2

phones to LI categories (p. 307) . Readjustment in

perception may be based on acoustic-phonetic rather than,

or in addition to articulatory-phonetic parameters,

though Best and Strange argue that the distinction

between the two is marred by the fact that these

parameters are confounded in the signal (p. 306).

However LI transfer does not necessarily predict

the directionality of difficulty in terms of which

segment would be perceived more or less accurately than

the other. Native language constraints would tend to

favour /l/ rather than /r/, since /l/ is the phoneme in

Anaang. This prediction is confirmed only at the low

level. The results are mixed at other levels in that

sometimes /r/ is perceived more accurately than /l/, and

sometimes there is no difference in perception between

the two phonemes.

To what extent then can transfer be said to

account for performance across the different phonetic

environments? If transfer is the strategy, we can expect
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more accurate labelling of /l/ in initial position and

/ r/ in medial position. It is presumed that the

occurrence of an intervocalic flap in the native language

would cause the learners to identify liquids in this

position more like /r/ in the L2. The absence of liquids

in cluster sequences and word finally in Anaang means

that the contrasts would be perceived less accurately in

these positions, and identification should tend to favour

/!/.

General perceptual difficulties in CC and WF

positions can be attributed to LI influence. However,

there were no differences in overall performance between

C + r and C+l clusters in all non native groups, which

means that perception did not necessarily favour /l/ over

/r/. In word final position, however, /l/ was perceived

less accurately than /r/ at the lower intermediate, upper

intermediate and advanced levels. The low learners showed

no differences in performance in the said position. The

accuracy of identification of liquid contrast in initial

position is probably due to LI influence as well, though

/l/ is not any easier than /r/. With regard to the WM

position, contrastive analysis seems unable to predict

the direction of difficulty given the more accurate

perception of /l/ than /r/ in this position.

Universal acoustic/articulatory-phonetic factors

affecting auditory and attentional processes (Henly and

Sheldon, 1986; Sheldon and Strange, 1982) have also been
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invoked to account for performance across phonetic

environments. Sheldon and Strange (1982) suggest that the

temporal and spectral characteristics or /r/ and /1/ vary

with environment, thus making perceptibility more or less

difficult in these environments. The spectral feature

needed to distinguish liquids is the steady-state locus

and the transition of the third oral speech formant (F3),

which is relatively low for /r/ and relatively high for

/l/. From the temporal perspective /r/ is characterized

by a shorter steady-state and a relatively gradual

transition of the formants, while /l/ has a longer

steady-state and an abrupt transition of formants.

When liquids "are coarticulated with stops in

prevocalic clusters, their steady-state loci are not

reached or maintained", because transitions tend to be

rapid and the F3 pattern is reduced (Sheldon and Strange,

1982:255). That is the acoustic information

differentiating /r/ and /l/ are reduced, making

perceptibility difficult in cluster position. These facts

probably explain the lack of difference in performance

between C+r and C+l clusters. Furthermore, consonant

clusters produce a more complex speech signal to decode

because of coarticulation (Henly and Sheldon, 1986) .

However, temporal/spectral features of liquids

seem unable to account for performance in word final

position. Sheldon and Strange posit that postvocalic /r/

and /!/ reach and maintain their steady-state values, and
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that transitions into these loci tend to be more gradual

and longer than for prevocalic liquids, thereby enhancing

the perceptibility of liquids word finally. The same

predictions are made by Dissosway-Huf f et al. (1982) who

propose the Duration Hypothesis. According to this

hypothesis, the duration of word final liquids in English

is longer than in other positions. Consequently, liquids

in the said position should be more accurately identified

than those in other positions. As we have seen, this was

not the case: WF /r/-/l/ contrasts posed more difficulty

than contrasts in other positions. Thus, the data for

final position do not support the claims by Sheldon and

Strange (1982) and Dissosway-Huff et al. (1982).

What seems to be happening is that in cluster

position, native language factors interact at the same

level with "universal" acoustic/articulatory factors, but

supersede the latter in word final position. 4 It is not

quite clear how these factors interrelate in WI and WM

positions, though according to the Duration Hypothesis WM

contrasts should be relatively easy to perceive being

longer than both CC and WI contrasts. WM position as we

have seen, was easier than CC, but not WI. According to

4 Note that acoustic features for liquids in Anaang were

not measured, thus we cannot argue for the effect of LI

at the acoustic level. The comparison is therefore made

on the basis of the phonological structure of the

language.
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Sheldon and Strange (1982) WM was intermediate between WF

and CC positions. The Durational Hypothesis predicts that

WI position should be difficult to perceive since it is

shorter than other positions. Our data show that liquids

in this position were the easiest to perceive (cf. Henly

and Sheldon, 1986) . Given these findings we can only

presume like Sheldon and Strange (1982) that "the ease or

difficulty in learning to perceive 'foreign' phoneme

contrasts is a complex function of both language

dependent and (perhaps universal) acoustic-phonetic

factors which affect auditory and attentional processes"

(p. 256) .

10.2.4 The relationship between production and perception

In order to investigate the relationship between

production and perception of L2 forms the null and

alternative hypotheses were stated as follows:

Ho3: There is no significant difference in the production

and perception of /r/-/l/ contrasts in L2 English.

Hi3: The production of /r/-/l/ contrasts in L2 English

will be significantly higher than the perception of the

contrasts.
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While there is no consensus as to the nature of

the relationship between production and perception, the

data of this study confirm and add to the growing

evidence from other studies which indicate that

production of L2 speech supersedes perception of the same

sounds (Caramazza et al., 1973; Flege and Eefting, 1987;

Gass, 1984; Goto, 1971; Hammarberg, 1988b; Mochizuki,

1981; Sheldon, 1985; Sheldon and Strange, 1982). The null

hypothesis (Ho3) of no difference in performance between

production and perception of /r/-/l/ contrasts in L2

English is therefore rejected in favour of the

alternative (H]_3) which predicts a production lead over

perception.

What is interesting about the results is that the

differences observed between the two phenomena are

mediated upon by level of education. These differences

are significantly higher among the less proficient than

highly proficient subjects. In other words, perception

poses much more difficulty than production for the low

and lower intermediate learners than for their upper

intermediate and advanced counterparts.

One crucial guestion emerges from the present

study. That is, if productive mastery necessarily

precedes perceptual mastery of an L2 contrast, does this

indicate that speech production and perception operate on

different mechanisms? Fujisaki (1984) has argued that L2

learners do not attend to the same correlates in speech
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production as in perception. Proponents of the Motor

Theory of speech perception (e.g. Liberman et al., 1967)

claim that speech perception is guided by the same motor

codes used to produce speech. In other words, we perceive

the acoustic signal in terms of stored articulatory

patterns. Others arguing for an Auditory-Motor Theory of

speech (e.g. Ladefoged et al., 1972) propose that

perception and production are essentially guided by

acoustic images. The point of the two theories is that

production and perception have the same linguistic

representation in the speaker's mind (Fujisaki, 1984).

That is, when producing and perceiving speech, the

speaker cues for the same properties. Whether acoustic,

articulatory or both, it is logical to presume that the

speaker makes differential use of cues in their

productions and perceptions of a phonetic contrast

(Leather and James, 1991). This might explain the

discrepancies between productive and receptive skills

observed in the study.

It is also possible that learners construct

phonetic prototypes for L2 sounds which serve as models

for perceptual and productive decisions, and are accessed

via structured plans that define the social and

hierarchical relations of the necessary cognitive and

motor events, providing for successive decisions and

activation of articulatory plans with feedback-based

adjustments in production (Leather and James, 1991:320).
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Where a learner exhibits better productive than

perceptual skills for a given phenomenon, it might be

assumed that he/she was able to access the phonetic

prototype via the productive schemata but not via the

perceptual schemata. However, it is the case that the

ability to access the phonetic prototype will be mediated

upon by factors such as level of proficiency, and even

personality variables (some learners have better

discriminatory and productive abilities than others).

10.3 Discussing the plosive data

The results of the plosive data were presented in

Chapter Nine. This part of the study investigated the

acquisition of word final stops in L2 English across a

range of proficiency levels and communication tasks. The

hypotheses were stated as follows:

Ho4a: L2 learners at different proficiency levels will

not differ significantly in their production of word

final stop consonants.

Hi4a: L2 learners at lower proficiency levels will

exhibit more non target production of word final stops

than learners at higher proficiency levels.

H()4b: There is no significant difference in the

production of word final stop consonants in different

communication tasks.
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Hi4b: There is a significant difference in the

production of word final stop consonants according to

task formality: tasks eliciting less formal speech styles

will yield more non target production than those

eliciting more formal speech styles.

Evidence from the data supported alternative

hypothesis (H]_4a) as the less proficient groups

exhibited significantly more non target behaviour than

highly proficient groups. The main differences occurred

between the low groups and the upper intermediate,

advanced and native speaking groups. The lower

intermediate learners differed significantly from the

upper intermediate and native groups in the conversation

task. On the whole there was a general developmental

trend which showed some improvement at each level of

proficiency.

The effect of native language influence was

evident in the high proportion of unreleased (or checked)

stops which marked the data of the non native groups.

Recall that in Anaang word final stops occurring

prepausally are invariably voiceless unreleased (see

Chapter Six, section 6.3.2). In other words, the third

stage of phonation for stops does not take place. It may

also be argued that the same process occurs in English

phonetics (Benson, 1988; Edge, 1991; Gimson, 1980), and

therefore that it is "inappropriate to cite as evidence
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for IL rules instances in which patterns for articulation

for non native speakers correspond to those of native

speakers" (Edge, 1991:389). Our findings, however,

indicate that unreleased stops are not a common

phenomenon in the native speaker data. Stops are checked

only 3% of the time in the entire native data, and only

the text reading and conversation tasks were affected.

Thus, while word final stops may be unreleased in

English, the greater tendency is for English speakers to

release such stops. What is more, only the alveolar stops

were affected in the data. The non native groups, on the

contrary, checked all categories of stops (i.e. bilabial,

alveolar and velar), with bilabial stops being the most

affected.

Another effect of transfer was seen in the

weakening of stops in word final utterance-medial

position in connected speech (i.e. text and

conversation). Although, the same process occurred in the

native data, the pattern of performance exhibited by the

non native speakers clearly reflected the phonological

rules of Anaang. Recall that in Anaang final stops

preceding vowels at word boundary weaken to voiced

homorganic fricatives, flaps and approximants. The same

rule was transferred into English such that /b/-/p/, /t/-

/d/ and /k/-/g/ were neutralized to [f£], [ P] and [ ^ ]

respectively. In the native data only the voiceless

alveolar stop /t/ was weakened to a flap [ P ] . Though
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alveolar weakening is not an uncommon phenomenon in

English, we cannot necessarily attribute the use of this

strategy by L2 learners to their awareness of the

phenomenon in English. Transfer seems to constitute a

stronger factor in the subjects' performance on

alveolars.

Perhaps, we can regard weakening as a universal

absorption process attributed to least effort principles

which characterize connected speech (Hieke, 1987). What

may differ crosslinguistically are the various settings

for the process. We can see that weakening does not occur

in the labial and velar/uvular places of articulation in

English, while such settings are allowed in Anaang. The

only common setting for both languages is in the alveolar

region. This is hardly surprising as "the alveolar region

can be identified as a pivot point for absorption

processes, many of which originate there" (Hieke,

1987:55) . This further confirms the pattern of

performance observed in the non native data. Between the

three points of articulation, weakening was most

prevalent among alveolar stops, followed by bilabial and

then velar stops.

Three developmental processes (i.e. processes

observed in LI acquisition of English) occurred in the

data - devoicing, epenthesis and deletion. Interestingly,

while all groups including the native speakers devoiced

stops, deletion was restricted to the low and lower
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intermediate groups, and epenthesis to the upper

intermediate, advanced and native speaking groups. This

discrepancy in the distribution of epenthesis and

deletion across levels of proficiency may be explained

using the notion of recoverability, i.e. "the ability to

recover an underlying representation, no longer apparent

at the surface, by reversing the application of the rules

and working back from the surface to the underlying

representation" (Ioup and Weinberger, 1987:420-421).

Weinberger argues that Schwa epenthesis allows a higher

degree of recoverability of an underlying representation,

and therefore less ambiguity than deletion. The latter,

on the contrary, minimizes recoverability while

maximizing ambiguity. In the data we found the following

application of deletion and epenthesis:

(a) deletion

wig > /wi/

gossip > /gjasi/

(b) epenthesis

tribe > /tJaib3/

bag > /baegd/

The operation of final consonant deletion in the first

set of words provides no overt avenue available for

recovering the initial target language forms /d/ and /g/,

thereby causing a high degree of ambiguity. For example,
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we would not know if the learner meant to say "wig" or

"win". On the contrary, the use of epenthesis to simplify

the syllable structure in the second set of words allows

for the recoverability of the target forms /b/ and /g/,

thereby maintaining the distinctiveness of these forms.

Now going back to the pattern of performance

observed across levels, Weinberger (1987) points out that

with increased knowledge of the L2 and its underlying

representations, learners become more cognizant of

potential ambiguity, and tend to avoid it. This explains

why the highly proficient learners use epenthesis rather

than deletion. The less proficient learners by virtue of

their inadequate knowledge of the L2 have not yet

acquired total cognizance of ambiguity, and therefore

apply processes that tend to maximize ambiguity. Another

proposal has it that "adult L2 learners delete final

stops only in the earliest stages of learning, just as

children ordinarily delete stops in the beginning stages

of LI acquisition" (Flege and Davidian, 1984:341).

While Weinberger notes "that final devoicing also
at

acts to create ambiguity, but^the high rate of ambiguity

that deletion potentially creates" (1987:410), she

remains silent on the relationship between devoicing and

proficiency. However, we can claim, based on her proposal

and based on our data, that more devoicing occurs among

less proficient than highly proficient learners.

The ensuing relationship between the three

495



processes according to Weinberger is therefore as

follows: epenthesis > devoicing > deletion. However, this

relationship is not confirmed by our data given the

higher occurrence of devoicing than epenthesis and

deletion (cf. Edge, 1991; Flege and Davidian, 1984) . This

may be due to the fact that the tendency to delete final

stops is generally easier to overcome than the tendency

to devoice stops in LI and L2 acquisition (Flege and

Davidian, 1984). Smith and Stoel-Gammon (1983, cited in

Flege and Davidian, 1984) point out that children

learning English as their LI delete final stops until the

age of 3, while devoicing continues until the age of 4.

The greater tendency to overcome deletion than

devoicing may be attributed to the fact that the latter

constitutes a universal fortition process, while deletion

constitutes a lenition process. Fortition or

strengthening processes reinforce segments while lenition

processes weaken segments thereby allowing for ease of

articulation often resulting in reductions and deletions

(Major, 1987b). The higher frequency of devoicing may

also be attributed to the indirect influence of the LI

syllable structure with regard to final stops. Since

there are no native language rules which delete or

epenthesize final stops, devoicing serves to maintain the

CVC structure of the LI.

So far we have dealt with transfer, developmental

and universal factors without considering their
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interrelationship along a developmental dimension.

According to Major's (1986b, 1987a) Ontogeny Model

transfer processes predominate at the early stages of

acquisition. As acquisition proceeds, interference

processes decrease while developmental processes increase

then decrease. That is, as the IL system evolves towards

the target system, new structures develop which may be

traced to the L2 rather than the LI systems. At the final

stages of acquisition both transfer and developmental

processes decrease (see Chapter 3, p. 129 for graphical

illustrations of the model).

Overall evidence from the data (i.e. across levels

when all tasks are collapsed) provide support for Major's

model. However, a comparison of performance across

levels in individual tasks reveal interesting trends

which either support the complete graphs or portions of

the graphs. Major (1986b) describes four ways in which

evidence for the model would be represented. Two are

confirmed in the data. Word reading and conversation

tasks show a decrease in transfer process as

developmental processes increase and then decrease (the

complete graphs). The text reading task shows a decrease

in both transfer and developmental factors (the last

portion of the graphs).

It is worth noting, though, that transfer

processes remain relatively higher than developmental

processes across levels of proficiency. In other words,
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there is no stage at which developmental processes

outweigh transfer processes. This phenomenon is alluded

to when Major states that "the model does not specify the

relative frequency of transfer and developmental factors,

other than stating that at the early stages,

developmental errors might either be more or less

frequent than transfer errors" (1986b:456).

The fact that developmental and transfer factors

are not completely eliminated from the IL system of the

highly proficient L2 learners is indicative of some

degree of fossilization. However, it must be noted that

fossilization does not affect all learners. What is more,

transfer factors show a stronger degree of fossilization

than developmental factors.

Now let us consider the subjects' performance

across different tasks. The hypothesis that less formal

tasks would yield more non target forms than more formal

tasks (H]_4b) was not supported. While there were

differences between tasks the more formal tasks exhibited

more non target production than less formal tasks. The

overall order of difficulty was word > conversation >

text. As we can see, the relative degree of decreasing

formality was not respected in the data.

The same explanations proposed for the liquid data

may be applicable to the plosive data. That is, that the

subjects may have exploited their linguistic knowledge to

the utmost in formal tasks which require more attention
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to speech, a process which not only results in more

variable performance, but in less target-like

performance. As argued in section 10.2.1.2 above,

performance may have been partly affected by the fact

that formal tasks were reminiscent of events in the

classroom. Less formal tasks did not pose this kind of

threat. The more target-like performance in text reading

than conversation may also have resulted from the fact

that tokens in the former were fewer and readily

accessible.

LI transfer is generally predicted to be stronger

in casual speech than in formal situations (Kolaczyk,

1990; Major, 1986b, 1987b), though this prediction is not

supported in the data. As a matter of fact, the results

are mixed. Among the less proficient learners transfer

predominates in word reading, occurring less frequently

in text reading. The situation differs among the highly

proficient learners where transfer predominates in

conversation. It is also worth noting that the two

categories of transfer processes (stop checking and

weakening) operate in different directions. Unreleased

stops tend to decrease while weakened stops increase with

decreased formality of tasks. Thus, while one transfer

process dominates at one end of the formality continuum,

the other predominates at the other end of the continuum.

The high frequency of weakening in conversation further

confirms its status as a universal absorption process
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attributed to least effort principles which characterize

casual speech. We may therefore argue that weakening

serves as a transfer and a universal process.

Developmental processes occur in all tasks, though

epenthesis occurs only in word reading. There is an

overall increase in these processes with increased task

formality. The data do not therefore confirm the

prediction that developmental factors would increase

then decrease as style becomes more formal (Major, 1986b,

1987b) . Neither do they confirm Tarone's (1983) claim

that the vernacular or casual style would reflect more

structures which are unique to the IL system (i.e.

developmental structures of early child languages) than

other styles.

What they do confirm, however, is the operation of

universal stylistic considerations involving fortition

and lenition (see Chapter Three, section 3.4) . It is

claimed that fortition processes are preferred in formal

speech situations while lenition processes are preferred

in casual speech situations (Donegan and Stampe, 1979;

Dressier, 1984; Edge, 1991; Kolaczyk, 1990; Major, 1987a,

1987b). As we have noted the fortition process of

devoicing predominates in word reading, decreasing as

tasks become less formal. The fortition process of

epenthesis occurs only in word reading. On the contrary,

deletion (a lenition process) predominates in

conversation, decreasing as tasks become more formal.
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What then is the nature of the relationship

between transfer, developmental and universal factors

along the stylistic dimension? Major (1987a; 1987b)

claims that as style becomes increasingly formal,

interference decreases and developmental factors increase

and then decrease. As we have noted, our data support

only the interference portion of Major's model.

Developmental processes do not increase then decrease,

rather they increase from least formal to most formal

task. With regard to the influence of universal factors,

we have established that fortition processes increase,

while lenition processes decrease with increased task

formality.

10.4 Implications for the acquisition of L2 phonology

The present study demonstrates that the mechanism

of L2 phonological acquisition consists in the gradual

elimination or constraining of processes which are not

characteristic of the native pronunciation of the target

language (Major, 1987b) . This is in consonance with the

principles of Natural Phonology (NP), originally proposed

by Donegan and Stampe (1979) to account for LI

acquisition (see section 3.4 of the present study).

According to NP theory, the child is endowed with a

universal set of processes which he/she brings to bear

upon LI acquisition. As acquisition proceeds, the child

gradually constrains processes which are not applicable

501



to the adult pronunciation of the Li. The same mechanism

operates in the L2, and the processes which are

constrained include interference, developmental, as well

as processes reflecting universal properties of language.

Elimination takes different forms. On the one

hand, it involves a decrease in the frequency of

processes, or limitation in the set of segments or

contexts in which the processes apply. On the other hand,

it involves the total suppression of processes which may

or may not follow from an initial limitation. Since all

processes do not manifest at the same time, or in the

same proportion at a given stage, the elimination of some

processes necessarily allows others to surface. This

means that at each developmental stage some processes

take precedence over others. The consensus is that

transfer factors predominate at the initial stages of

learning (see for example, Major, 1986a). As acquisition

proceeds, the influence of the LI diminishes giving way

to other influences, e.g developmental factors. There is

an initial increase in developmental factors, but with

further limitation and suppression, these factors

decrease, and may be finally eliminated together with

residual transfer factors (Major, 1986b, 1987a, 1987b).

The effect of language universal properties seem to

decrease in the course of acquisition.

The mechanism of transfer is inevitable at the

initial stages of learning. The knowledge base which the
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learner brings to bear upon L2 is that of the LI. From

the perspective of Universal Grammar, he/she may be said

to approach the L2 through the parameter settings for the

LI (Cook, 1985). Natural Phonology posits that this LI

knowledge consists of selected processes (retained due to

already completed LI), underlying representations and

learned rules (Kolaczyk, 1987, 1990). Whatever the case,

the fact remains that the learner matches his/her LI

knowledge with the L2, and sets up identification units

through the mechanism of equivalence classification

(Flege, 1987a). These units may be phonetic, phonological

or acoustic, all which affect the production and

perception of L2.

However, where no similarity measures are

established between LI and L2, other mechanisms are

resorted to. Wode (1981) argues that L2 elements not

meeting specifiable similarity requirements via

developmental sequences similar to LI acquisition. We

have seen that developmental mechanisms also arise out of

increased knowledge of the L2. As learning proceeds, the

IL system becomes increasingly affected by the target

language, causing new language structures to appear,

structures which follow from the L2 rather than the LI.

This explains why LI developmental processes like

devoicing, epenthesis and deletion increase. Advanced

stages reflect less LI and developmental factors.

However, it must be stressed that at any stage of
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acquisition transfer processes may exceed developmental

processes. What is more, reactivated LI processes seem to

persist longer than developmental processes resulting

from attempted pronunciation of the L2. Furthermore, LI

processes are reactivated for one category of segments

(e.g. stops), but not for the other (e.g. liquids).

The consequence of the mechanism of elimination is

the modification or evolution of the IL system towards

the target system. It has been suggested that this

involves the progressive restructuring of the learner's

system from native to target language at the same level

of complexity (Bickerton, 1975; Selinker, 1972). Another

viewpoint holds that the IL system is "a dynamic, goal-

oriented language system of increasing complexity"

(Corder, 1981:90). In other words acquisition progresses

by way of increasing complexification of the

interlanguage. The present study, however, demonstrates

that L2 phonological acquisition involves some increased

complexity, some restructuring and some decreased

complexity (cf. Beebe, 1987b:172), where complexity is

measured by the number and proportion of processes

operating in the IL system. The L2 phonological system is

that which expands and then shrinks as Beebe (1987b)

rightly observes.

The fact that several processes operate to shape

the IL system, and that these processes interrelate in

different ways along the IL continuum point to the
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variable nature of the system. The present study,

therefore, supports the claim that the learner's

performance is essentially the output of a variable

system (Dickerson, 1975). While variability was

explicitly examined only in the liquid data, learners'

performance in the stop data point to the phenomenon as

the underlying factor in IL.

The study demonstrates that variability is neither

random nor erratic, but displays a high level of

systematicity which may be captured in hierarchical rules

(Dickerson, 1976; Fasold, 1990). Systematicity derives

from conditioning factors categorized as linguistic (i.e.

phonetic contexts) and non linguistic (i.e. external

style fluctuations and level of proficiency). Each of

these factors determine the degree to which a process may

or may not be limited or suppressed. This is not to say

that there is no free variability. However, a closer

examination of such non systematic variability may reveal

some systematicity. Other cases of free variability may

stem from a lack of motor control.

The question remains as to how variability may be

accounted for within a theory of phonology. It would seem

that so far, no theory of phonology has been able to do

justice to the facts of phonological change and variation

Ferguson, 1977). Perhaps, the closest to doing so, as was

noted in Chapter Three, is the theory of Natural

Phonology which has attempted to explain variability by

505



attributing it to the fortition and lenition processes

operating in different speech situations, and the failure

to constrain unwanted processes in the course of

acquisition. Generative phonology does not consider

variability to be part of linguistic competence, and

therefore does not account for it within its framework.

There is therefore need for an adequate theory of

phonology which will account for the phenomenon of

variability (in LI and L2 acquisition).

The issue of phonological fossilization has been

of great interest in SLA research (e.g. Adjemian, 1976;

Neufeld, 1988; Scovel, 1969; Selinker, 1972; Selinker and

Lamendella, 1978; Tarone, 1978) . Arguments for and

against the inevitability of fossilization have been

proposed. The present study demonstrates that while

fossilization forms an integral part of L2 (phonological)

acquisition, its effect are not absolute. In other words,

fossilization must not be seen in terms of whether an L2

learner acquires a "global" native accent or not.

Fossilization is relative to individual learners as well

as to the linguistic phenomena under investigation. Thus,

while many advanced learners in our study reached target

language competence for liquids and final stops, others

achieved native-like pronunciation for one category of

segments, but not the other. Still others failed to reach

target-like performance for both categories. What is

more, there was evidently greater fossilization for stops
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than for liquids.

Several proposals have been made as to the causes

of fossilization (Corder, 1978; Selinker and Lamendella,

1978; Tarone, 1878; see also Chapter Three of the present

study), but none of them explains why fossilization

occurs and persists for some linguistic structures more

than others. We anticipate our discussion in the

concluding chapter of this thesis by advocating for

further research in this domain. The debate should no

longer centre on the inevitability of fossilization, but

on the relative influence of the phenomenon in L2

acquisition. Perhaps, a more bottom-up, and less top-down

approach to fossilization would be a step in the right

direction.

10.5 Pedagogical implications

Our study indicates that the acquisition of liquid

speech sounds poses general productive and perceptual

difficulties for Anaang learners of English. There is no

doubt that the inability to contrast / r/ and /l/ does

lead to some communication and intelligibility problems

during normal interaction with other speakers of English.

The study also indicates that production mastery

supersedes perceptual mastery, meaning that we cannot

infer from production performance that perception is

mastered or vice-versa (cf. Sheldon and Strange, 1982).

The teachers' task consist therefore in getting the
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learners to master the phonological contrasts

productively and perceptively, while keeping both

phenomena separate. Perhaps, more emphasis should be

placed on teaching discriminatory skills in order to

enhance perceptual performance.

The classical method for teaching the acquisition

of new phonological contrasts has been minimal pair

drilling which may take the form of isolated words or

sentences. Minimal pairs and similar exercises have,

however, been criticised for their artificiality in the

sense that they do not present sounds in normal

situations (Beebe, 1987b). The fact remains, however,

that such drills (whether productive or discriminatory)

do have the potential to draw learners' attention

differences between the sounds in question. What they do

not highlight or envisage is the variable performance

that may arise form the practice of such exercises.

Variability being a normal part of the acquisition

process must be expected, though it may be advisable to

try and correct all non target performance where

possible.

Minimal pairs and similar exercises may therefore

serve as a stepping stone to the construction of other

more sophisticated materials. It is important, though,

that these materials are accompanied by explicit

instructions regarding the articulatory or discriminatory

features of the speech sounds. What is more, phonological
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contexts must be taken into consideration in the

construction of the materials, since the acquisition of

new phonemes in one context may not generalize to other

contexts (see Logan et al., 1991) . In this way, the

teacher would be able to discover which environments

posed the most difficulty and therefore require the most

attention (Sheldon and Strange, 1982).

With regards to stops, the problem posed is not

necessarily that of communication or intelligibility, but

the production patterns observed do contribute to the

"foreignness" of the learners' phonological system.

Bearing this in mind, it may be important to draw the

learners' attention to the fact that (a) final stops are

normally released in English, whatever the arguments to

the contrary, and (b) bilabial and velar stops are not

weakened at word boundary before a vowel. This may entail

explicit instructions, as well as exercises for practice.

An important issue which the study raises is that

of the model of English pronunciation which the learners

are exposed to in the classroom. It is possible that non

target pronunciations are further reinforced by bad

teacher models (Neufeld, 1988). Gimson (1980) argues that

"the foreign language teacher . . . has the obligation to

present his students with as faithful a model as is

possible" (p. 304). In other words, one which is as close

to the "ideal" (RP) norm. In the training of Nigerian

teachers of English, therefore, great emphasis must be
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placed on the spoken aspect of English than is being done

at present. In the same vein, more time should be devoted

to practice in spoken English in second language

classrooms. This should include more opportunities for

conversational practice. It is possible that the lack of

conversational experience among the less proficient

learners may have affected their performance in one way

or another. Finally, we would like to suggest that Oral

English be made a compulsory subject in Nigerian schools.

10.6 Summary and conclusion

This chapter has been concerned with the

interpretation of the findings obtained from the study.

We have shown that L2 speech acquisition varies with

proficiency level, linguistic context and communication

tasks. We have also shown that the differences observed

as a result of these factors can be interpreted in the

light of phonological processes operating to shape the L2

system. These processes have been identified as transfer,

developmental and universal.

The study shows that the processes interrelate in

different ways, part of which is captured by the Ontogeny

Model: transfer processes decrease over time, while

developmental processes increase and then decrease.

However, the claim that processes interrelate in the same

manner across tasks is not supported by the data. Moreso,

markedness factors are not accounted for by the model,
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but it would seem that the impact of markedness decreases

over time. Synchronic interrelationship among processes

is also evident in the data. A consideration of

markedness with LI transfer explains performance across

different linguistic contexts. Devoicing, epenthesis,

deletion (developmental) and weakening (transfer) serve

as universal fortition and lenition processes which

determine performance across styles. Native language

factors also interact with "universal" acoustic-phonetic

factors at the perceptual level. The interrelationship of

processes diachronically and synchronically produce a

variable IL system.

The implications for the findings for SLA and

language teaching have been highlighted. L2 acquisition

involves an eliminatory process serving to modify the IL

system towards the target system. However, this process

may be halted as a result of fossilization. Finally, we

have suggested that the teaching of pronunciation can be

improved by careful construction of teaching materials

and the choice of an acceptable model of English.
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CHAPTER ELEVEN: CONCLUSIONS AND SUGGESTIONS FOR FURTHER

RESEARCH

In their introduction to Sound Patterns in Second

Language Acquisition, James and Leather (1987) state that

"the most general question that studies in L2 phonology

must address is how, when a new sound is learned,

shortcomings and deviations from L2 patterns originate:

to what extent are they due to universal constraints on

the development of sound structures ... and to what

extent are they due to prior knowledge of the patterns of

LI?" (p. 3). To this we add, to what extent are they due

to reactivated LI or general developmental processes

associated with the acquisition of the L2? The present

study has been an attempt at answering these questions.

The investigation of IL phonology has been limited

to two segmental categories. Liquid speech sounds have

been considered from the perspectives of production and

perception. Consequently, we have examined the

relationship between the production and perception of L2

categories. The acquisition of stops has been considered

solely from the perspective of production. In order to

investigate the acquisition of the said segments the

following variables were introduced: level of

proficiency, linguistic context and communication task.

On the whole, the results obtained from the study
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indicate (a) that transfer, developmental and universal

factors operate in different dimensions in L2

acquisition, (b) that these factors interrelate in

different ways synchronically and diachronically, (c)

that the manifestation or non manifestation of a

particular factor, and the degree of its influence on the

phenomena tested vary in accordance with the above

mentioned variables, and (d) that the production of L2

categories supersedes the perception of these categories.

Looking specifically at the production of liquid

speech sounds, the conclusion is that transfer can

predict general patterns of difficulty, but not the

specific direction of difficulty (in all cases) . We have

seen that while the neutralization of /r/-/l/ contrasts,

and the general phonetic deviations observed may be

attributed to the structure of Anaang, contrastive

analysis cannot predict the directionality of

neutralization, neither can it predict the different

degrees of difficulty shown by Anaang speakers in

different phonological contexts. The cluster position

seems to be an exception. However, as pointed out in

Chapter Ten, the accuracy of contrastive analysis in this

respect must be seen in conjunction with universal

principle of markedness, as expressed in Eckman1s (1977)

MDH. The variables of proficiency level, linguistic

context and communication tasks all limit the effect of

transfer in the sense that LI influence predominates
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among less proficient learners, in difficult environments

and in more formal tasks.

The role of developmental factors in liquid

production is minimal in comparison with other factors.

Developmental processes manifest as overgeneralization

and approximations which are restricted to the less

proficient learners, difficult linguistic contexts and

formal tasks.

The effect of universal factors may be seen both

independently of other factors, as well as in conjunction

with them. Markedness, for example, operates

independently in determining the different degrees of

difficulty of cluster sequences in the L2, where

markedness is defined on the basis of sonority relations

between syllable types. However, it operates in

conjunction LI influence to predict difficulty in the

cluster position in comparison with non cluster

positions. Developmental influences are also more

predominant in the more marked cluster context.

Nevertheless, the fact that different markedness criteria

yield different results (e.g. across tasks) does raise

questions as to whether markedness should be seen as just

a linguistic construct or whether it has psycholinguistic

validity. Whatever the case, the explanatory power of

markedness for SLA phenomena is not diminished.

With regard to the perception of liquid contrasts,

LI influence seems to determine the general perceptual
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difficulties that arise. Phoneme confusions have been

shown to predominate among less proficient learners. What

contrastive analysis is unable to predict, however, is

the directionality of difficulty with regard to /r/ and

/I/. The results across levels are shown to be mixed.

In terms of the linguistic contexts, LI transfer

has been able to predict general perceptual difficulties

in cluster and word final positions as well as ease in

initial position. Performance in medial position could

not be accounted for by transfer. What is interesting is

that the difficulty of the cluster position may also be

accounted for by "universal" acoustic (i.e.

temporal/spectral) features of /r/ and /l/, e.g. the

steady-state locus and F3 transitions. However, this

interrelationship between transfer and universal acoustic

factors is not quite clear in other contexts as far as

this study is concerned.

The effect of LI transfer is obvious in the

production of stop segments, though stop "checking" and

"weakening" do not affect all categories of stops

equally. As we saw in the study, checking affected

bilabial stops predominantly, and weakening affected

mainly alveolar stops. The process of stop weakening is

unique in the sense that it demonstrates the dual

influence of transfer and universal factors.

As in the liquid data, the effect of developmental

processes is minimal in comparison with transfer
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processes. Nevertheless, developmental factors seem to

play a more significant role in plosive than in liquid

speech acquisition. What is more, they interrelate with

universal as well transfer factors to shape the IL

phonological system. Looking at the entire study, we may

conclude that while the L2 learner's phonological system

is a complex system resulting from the interplay of

several processes, LI transfer remains the predominant

factor.

A few suggestions for further research may be made

on the basis of this study. Firstly, the investigation of

the processes which shape the IL phonological system of

the Anaang speaker has been restricted to a limited range

of speech sounds, i.e. liquid and stop segments. There is

a need therefore for a wider scope of research which

takes into consideration other speech sounds, and other

features of the sound system, e.g. suprasegmentals.

Secondly, there is a need to extend the

investigation of the acquisition of liquids and stops to

speakers of other first languages, especially speakers of

languages related to Anaang, e.g. Efik and Ibibio, in

order to ascertain if the observations made among the

Anaang speakers in this study are generalizable to

speakers of these other languages or not.

Thirdly, though this study has been a cross

sectional one, the results obtained mimic those of a

longitudinal study. There is need therefore for a proper
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longitudinal study which would confirm (or disconfirm)

the developmental trends that have been observed in the

present study.
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APPENDIX 1

WORD LIST 1: /r/-/l/ CONTRASTS

Initial prevocalic Intervocalic

read lead dairy daily

rock lock correct collect

rice lice porridge polish

road load arrive alive

Initial consonant cluster Final postvocalic

brew blue meter metal

grass glass tower towel

fresh flesh finer final

crime climb war wall

Filler words

deep keep

soap hope

descend defend

swinging swimming

him hip

mad man
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APPENDIX 2

WORD LIST 2: WORD FINAL STOPS

Bilabial Alveolar

/p/ /b/ /t/ /d/

shape disturb about hide

cup tribe midnight food

gossip job shot decade

group rib visit sad

Velar Filler words

/k/ /g/

attack

mistake

shock

hook

bag

dog

egg

wig

happy

ludo

station

dozen

game

factory

refuse

mangoes

before

zoo
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APPENDIX 3

SENTENCE LIST: /r/-/l/ CONTRASTS

Initial prevocalic

1. I read The Times once a month.

2. John wants to lead the song.

3. I sat down on a rock.

4. Don't lock the gate.

5. We had rice twice a week.

6. She has lice.

7. He died in a road accident.

8. Did you load the van?

Initial consonant cluster

9. We brew the best beer.

10. Ekaete wants the blue toy.

11. Give her a glass of water.

12. The grass needs cutting.

13. Moma bought some fresh fish.

14. He appeared in the flesh.

15. Fighting is a crime.

16. I can climb the mountain.
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Intervocalic

17. Milk is made in the dairy.

18. Daily exercise makes you fit.

19. Did you correct the mistake?

20. Collect wood for the fire.

21. Atim ate porridge yesterday.

22. He kicked the tin of polish.

23. Did Okon arrive on time?

24. Their aunty is alive.

Final postvocalic

25. I need another meter.

26. Tin is a kind of metal.

27. We never saw the tower.

28. Use the pink towel.

29. This is a finer shirt than that.

30. She took her final test.

31. That was a bad war.

32. Hang the picture on the wall.

Filler words

33. He sang in a deep voice.

34. Keep the noise down.

35. I wash my hands with soap.
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36. We hope to see you soon.

37. We descend the stairs.

38. We need someone to defend us.

39. She was swinging her arms.

40. Mfon went swimming.

41. I gave him a push.

42. She put her hand on her hip.

43. What a mad thing to do!

44. Do you know this man?
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APPENDIX 4

PASSAGE 1: /r/-/l/ CONTRASTS

"They brought the basket out. It was a fairly big

one. A pot of plam oil, of the red and fresh, edible

type, stood on a pad at one end. At the other end...was a

heap of cocoyams. Between these two...items were a bunch

of ripe bananas, a small quantity of okro, coconut

fruits, a small basket filled with palm kernel, there was

a small space in the middle, between okro and

coconuts.... Chiaku placed the peppers in this space and

covered it with broad green leaves. She said:

'You will please peel cocoyams for supper and

fetch firewood before I return.'

His face dulled. He scratched his head and objected:

'We will hunt today. I won't have time for any

other thing.'

'Hunt for your head!' she replied. 'See that you

peel the yams and fetch firewood. You hear me?'

'I've told you, I must go out to hunt.' "

The Only Son

John Munonye (1966:2)
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PASSAGE 2: FINAL ORAL STOPS

" 'Good morning!' he called.

No one responded.

'Good morning!' he yelled a little louder.

Still there was only silence.

'Hi!' he shouted.

A bee buzzed in through the door and circled over his

head.... The house was empty. He went through the kitchen

into the yard. Then he heard voices. They came from the

street. He went to the gate and looked out.

A crowd of people formed a ring in the street.

.... Xuma smiled and pushed his way into the crowd.

On the ground were two Coloured women... The fat

one was on top, sitting on the chest of the little one.

But the little one had her by the hair and was pulling.

. . . The little one pulled. The fat one loosened her grip

on the little one's throat and fell back. ... The crowd

roared. . . . Xuma pushed his way through the crowd. He

wanted to get away from it. He felt a strange heaviness

in his heart.

Mine Boy

Peter Abrahams (1954: 21)
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APPENDIX 5

IDENTIFICATION TEST: /r/-/l/ CONTRASTS

Speaker 1 Speaker 2

Initial prevocalic

1. load read

2. rice lock

3. rock rice

4 . lead load

5. road rock

6. lock lead

7. lice lice

8. read road

Initial consonant cluster

9. fresh glass

10. grass climb

11. climb brew

12. crime flesh

13. blue crime

14 . flesh grass

15. brew blue

16. glass fresh
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Intervocalic

arrive polish

daily collect

collect dairy

porridge alive

dairy correct

polish porridge
alive arrive

correct daily

Final postvocalic

wall

tower

metal

finer

war

meter

final

towel

meter

war

towel

wall

final

tower

metal

finer
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APPENDIX 6

ANSWER SHEET A NUMBER.

1.

2

3 .

4.

5 .

6 .

7 .

8 .

9 .

10 .

11.

12 .

13 .

14 .

15 .

16.

17 .

18.

19 .

20 .

21 .

22 .

load

rice

rock

lead

road

lock

lice

read

fresh

grass

climb

crime

blue

flesh

brew

glass

arrive

daily

collect

porridge

dairy

polish

road

lice

lock

read

load

rock

rice

lead

flesh

glass

crime

climb

brew

fresh

blue

grass

alive

dairy

correct

polish

daily

porridge

23. alive

24. correct

25. wall

26. tower

27. metal

28. finer

29. war

30. meter

31. final

32. towel

arrive

collect

war

towel

meter

final

wall

metal

finer

tower
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APPENDIX 7

ANSWER SHEET B NUMBER.

1. read lead 22 . porridge polish

2. lock rock 23. arrive alive

3. rice lice 24 . daily dairy

4 . load road 25. meter metal

5. rock lock 26. war wall

6. lead read 27 . towel tower

7 . lice rice (V) 00 wall war

8 . road load 29. final finer

9. glass grass 30. tower towel

10. climb crime 31. metal meter

11. brew blue 32. finer final

12. flesh fresh

13. crime climb

14 . grass glass

15. blue brew

16. fresh flesh

17. polish porridge

18 . collect correct

19. dairy daily

20 . alive arrive

21. correct collect
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APPENDIX 8

LANGUAGE BACKGROUND QUESTIONNAIRE

DATE

1. Name:

2. Present School or College

3. Year of study

4. Sex: male/female

5. Age: (Tick)

10-14 years 20-24 years 30 years & above

15-19 years 25-29 years

6. Primary school attended

7. State whether private or public

8. What is your native language?

9. Which other language(s) do you speak?

10. For how long have you studied English at school

11. Do you use English outside the school environment?...

12. If yes, how often? Please tick one:

(a) sometimes (b) often (c) very often (d) always

13. If no, which other languages do you use outside

school?
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14. Have you travelled to or lived in an English speaking

country abroad (i.e. Britain, America, Canada,

Australia)?

15. If yes, for how long did you stay or live there?
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APPENDIX 9

THE PROFILE OF THE SUBJECTS

Subject Sex Age Years of Use of
English English

Low
1 M 11 7 1
2 M 11 7 1
3 M 12 7 1
4 M 12 7 1
5 M 12 7 1
6 M 14 7 1
7 M 11 7 1
8 M 11 7 1
9 M 12 7 1

10 M 11 7 1
11 M 11 7 1
12 M 13 7 1
13 M 12 7 2
14 M 11 7 1
15 M 11 7 1
16 M 12 7 2
17 M 14 7 1
18 M 11 7 1
19 M 13 7 1
20 M 11 7 1

»-» CO 7 1

1 M 17 10 1
2 M 17 10 1
3 M 15 10 1
4 M 15 10 1
5 M 16 10 1
6 M 16 10 1
7 M 15 10 1
8 M 14 10 1
9 M 14 10 1

10 M 15 10 1
11 M 14 10 1
12 M 16 10 1
13 M 15 10 1
14 M 14 10 1
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15
16
17
18
19
20

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

M 14 10 1
M 17 10 1
M 14 10 1
M 16 10 1
M 17 10 1
M 14 10 1

15.25 10 1

M 22 13 1
M 20 13 3
F 18 13 2
F 18 13 2
F 21 13 3
M 23 13 3
M 23 13 2
F 21 13 2
F 22 13 2
M 23 13 1
M 24 13 1
M 20 13 1
F 21 13 2
F 23 13 2
M 24 13 3
F 18 13 3
F 24 13 1
F 22 13 2
F 20 13 1
F 21 13 3

21. 4 13 2

M 27 16 3
M 24 16 1
M 23 16 3
M 26 16 2
F 24 16 3
M 25 16 3
M 24 16 1
M 27 17 3
M 33 17 3
M 26 16 1
F 24 16 3
F 23 16 3
M 30 18 3
M 28 17 2
F 26 16 3
M 34 17 2
M 25 16 3
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18 M 31 16 2
19 F 29 18 3
20 M 32 16 3

Mean 27 16.4 2.5

Nss
1 M 25
2 F 23
3 M 41
4 F 26
5 F 19
6 M 23
7 M 19
8 F 21
9 F 19

10 M 20
11 F 28
12 M 34
13 F 27
14 F 22
15 F 37
16 M 23
17 M 21
18 F 20
19 M 22
20 M 34

25.2

N.B: "L-int" = lower intermediate, "U-int" = upper
intermediate, "Adv" = advanced, and Nss = native
speakers; "Years of English" refers to formal English
instruction; "Use of English" refers to subjects'
estimation on a 4-point scale of their use of English
outside the school setting: (1) sometimes, (2) often, (3)
very often (4) always.
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APPENDIX 10

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION ACROSS
LEVELS

WORD /r/ ( + NSS )

Expected counts are printed below observed counts

Total

2633

565

3198

: 3.40 + 1.48 + 2.73 + 0.23 + 17.88 +
15.86 + 6.90 + 12.72 + 1.08 + 83.33 = 145.6:

df = 4

Col 1 Col 2 Col 3 Col 4 Col 5

Row 1 48.3
525.28

499
526 .93

489
526.93

538
526 .93

624
526 .93

Row 2 155
112 .72

141
113 .07

151
113 .07

102
113 .07

16
113.07

Total 638 640 640 640 640

ChiSq =: 3.40 +
15.86 +

1 .48 +
6 .90 t

2.73 +
12.72 +

0 .23 +
1.08 +

17.88 +
83.33 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 483
501 .07

499
502 .64

489
502.64

538
502 .64

2009

Row 2 155
136.93

141
137 .36

151
137.36

102
137.36

549

Total 638 640 640 640 2558

ChiSq = 0 .65 +

2.39 +
0.03 +
0 .10 +

0 .37 +
1 .36 +

2.49 +
9.10 = 16 .4738

df
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WORD /]_/ ( + NSS )

Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1

541
595 . 80

99
44 . 20

640

Col 2 Col 3

94
44 .20

640

Col 4 Col 5

546 613 639 640
595.80 595.80 595.80 595.80

27
44.20

640

1
44.20

640

0
44.20

640

Total

2979

221

3200

ChiSq = 5.04 + 4.16 + 0.50 + 3 .13 + 3.28 +
67.94 + 56.11 + 6.69 + 42.22 + 44.20 = 233.2782

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 541
584 .75

546
584.75

613
584.75

639
584.75

2339

Row 2 99
55 .25

94
55 .25

27
55 .25

1
55 .25

221

Total 640 6 40 640 640 2560

ChiSq =: 3.27 +

34.64 +

2.57 +

27.18 +
1 . 36 +

14.44 +
5.03 +

53.27 = 141.7729
df = 3
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SENTENCE /r/ ( + NSS )

Expected counts are printed below observed counts

Total

2652

546

3198

: 3.19 + 3.60 + 1.90 t 1.02 + 16.39 +
15.49 + 17.50 + 9.21 + 4.95 + 79.61 = 152.8r

df = 4

Col 1 Col 2 Col 3 Col 4 Col 5

Row 1 488
529 .07

487
530.73

499
530 .73

554
530.73

624
530 .73

Row 2 150
108.93

153
109 .27

141
109 .27

86
109 .27

16
109 .27

Total 638 640 640 640 640

ChiSq =: 3.19 +
15.49 +

3 .60 +
17 .50 +

1.90 t
9.21 +

1.02 +
4.95 +

16.39 +
79.61 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 488
505.81

487
50 7 .40

499
507.40

554
507.40

2028

Row 2 150
132 .19

153
132.60

141
132.60

86
132 .60

530

Total 638 640 640 640 2558

ChiSq =: 0 .63 +
2 .40 +

0 .82 +

3.14 +
0 .14 +
0 . 53 +

4.28 +
16.38 = 28 .3140

df = 3
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SENTENCE /I/ ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 532
596.39

550
595.45

619
596.39

640
596 .39

640
596.39

2981

Row 2 10 8
43 .61

89
43 .55

21
43 .61

0
43 .61

0
43 .61

218

Total 640 639 640 640 640 3199

ChiSq =: 6 .95 +

95 .05 +

3.47 +

47.45 +

0 .86 +
11.73 +

3.19 +
43.61 +

3.19 +
43.61 = 259 .1100

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 532
585.48

550
584 .56

619
585 . 48

640
585 .48

2341

Row 2 108
54 .52

89
54 .44

21
54 .52

0
54 .52

218

Total 640 639 640 640 2559

ChiSq =: 4.88+
52.46 +

2.0 4 +
21.95 +

1.92 +
20 .61 +

5.08 +
54.52 = 163 .4583

df = 3
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TEXT /r/ (+NSS)

Expected counts are printed below observed counts

Total

4026

551

4577

df

Col 1 Col 2 Col 3 Col 4 Col 5

Row 1 783
792.53

765
80 5 .73

757
809 .25

827
809 .25

894
809.25

Row 2 118
108 .47

151
110.27

163
110 .75

93
110 .75

26
110 .75

Total 901 916 920 920 920

ChiSq =: 0.11 +
0 . 84 +

2.06 +

15.04 +
3.37 +

24.65 +

0 .39 +
2.85 +

8.88 +
64.86 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 783
771 .65

765
784 .50

757
787 .92

827
787 .92

3132

Row 2 118
129 .35

151
131.50

163
132.08

93
132.08

525

Total 901 916 920 920 3657

ChiSq =: 0 .17 +
1.00 +

0 . 48 +
2.89 +

1 .21 +
7 .24 +

1 .94 +

11.56 = 26 .4914
df = 3
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TEXT /!/ ( + NSS )

Expected counts are printed below observed counts

Total

3708

77

3785

: 0.26 + 0.88 + 0.10 + 0.32 + 0.32 +
12.54 + 42.43 + 4.63 + 15.46 + 15.46 = 92.401

df = 4

Col 1 Col 2 Col 3 Col 4 Col 5

Row 1 718
731.80

717
742.58

753
744.54

760
744.54

760
744.54

Row 2 29
15 .20

41
15 .42

7
15 .46

0
15 .46

0
15 .46

Total 747 758 760 760 760

ChiSq =: 0 .26 +

12.54 +

0 .88 +
42.43 +

0 .10 +
4.63 +

0 .32 +
15 .46 +

0 .32 +
15.46 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

718 717 753 760
727.99 738.71 740.65 740.65

29
19 .01

747

41
19 .29

758

7
19 .35

760

0
19 .35

760

2948

77

3025

ChiSq = 0.14 + 0.64 + 0.21 + 0.51 +
5.24 + 24.42 + 7.88 + 19.35 = 58.3711

df = 3
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CONVERSATION /r/ ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 1470 1491 2269 2813 2973 11016
1539.10 1500.79 2302.42 2791.83 2881.86

Row 2 137 76 135 102 36 486
67.90 66.21 101.58 123.17 127.14

Total 1607 1567 2404 2915 3009 11502

ChiSq = 3.10 t 0.06 + 0.49 + 0.16 + 2.88 +
70.32 + 1.45 + 11.00 + 3.64 + 65.33 = 158.4280

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 1470 1491 2269 2813 8043
1521.85 1483.97 2276.62 2760.55

Row 2 137 76 135 102 450
85.15 83.03 127.38 154.45

Total 1607 1567 2404 2915 8493

ChiSq = 1.77 + 0.03 + 0.03 + 1.00 +
31.58 + 0.59 + 0.46 + 17.81 = 53.2635

df = 3
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CONVERSATION /!/ (+NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 1022 1432 2213 2369 2699 9735
1077.98 1515.42 2193.06 2313.16 2635.38

Row 2 82 120 33 0 0 235
26.02 36.58 52.94 55.84 63.62

Total 1104 1552 2246 2369 2699 9970

ChiSq = 2.91 + 4.59 + 0.18 + 1.35 + 1.54 +
120.42 +190.22 + 7.51 + 55.84 + 63.62 = 448.169

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 1022 1432 2213 2369 7036
1068.32 1501.84 2173.41 2292.43

Row 2 82 120 33 0 235
35.68 50.16 72.59 76.57

Total 1104 1552 2246 2369 7271

ChiSq = 2.01 + 3.25 + 0.72 + 2.56 +
60.13 + 97.24 + 21.59 + 76.57 = 264.0575

df = 3
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APPENDIX 11A

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION ACROSS
FOUR POSITIONS

WORD /r /

LOW

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 131 92 106 154 483
121.13 121.13 119.61 121.13

Row 2 29 68 52 6 155
38.87 38.87 38.39 38.87

Total 160 160 158 160 638

ChiSq = 0.80 + 7.00 + 1.55 + 8.92 +
2.51 + 21.83 + 4.83 + 27.80 = 75.2401

df = 3

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 148 81 110 160 499
124.75 124.75 124.75 124.75

Row 2 12 79 50 0 141
35.25 35.25 35.25 35.25

Total 160 160 160 160 640

ChiSq - 4.33 + 15.34 + 1.74 + 9.96 +
15.34 + 54.30 + 6.17 + 35.25 = 142.4375

df = 3

568



WD /r/

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 127 94 108 160 489
122.25 122.25 122.25 122.25

Row 2 33 66 52 0 151
37.75 37.75 37.75 37.75

Total 160 160 160 160 640

ChiSq = 0.18 + 6.53 + 1.66 + 11.66 +
0.60 + 21.14 + 5.38 + 37.75 = 84.8982

df = 3

ADV

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 136 108 134 160 538
134.50 134.50 134.50 134.50

Row 2 24 52 26 0 102
25.50 25.50 25.50 25.50

Total 160 160 160 160 640

ChiSq = 0.02 + 5.22 + 0.00 + 4.83 +
0.09 + 27.54 + 0.01 + 25.50 = 63.2116

df = 3

569



WD /r/

NSS

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq =

df = 3

160
156 .00

0
4 .00

160

0 . 10 +
4.00 +

152
156 .00

4.00

160

0 .10 +
4.00 +

152
156 .00

8
4.00

160

0 .10 +

4.00 +

160
156 .00

0
4 .00

160

624

16

640

0 .10 +
4.00 = 16.4103

WORD /l/

LOW

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 136 120 128 157 541
135.25 135.25 135.25 135.25

Row 2 24 40 32 3 99
24.75 24.75 24.75 24.75

Total 160 160 160 160 640

ChiSq = 0.00 + 1.72 + 0.39 + .3.50 +
0.02 + 9.40 + 2.12 + 19.11 = 36.2665

df = 3

570



WD /!/

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 144 110 132 160 546
136.50 136.50 136.50 136.50

Row 2 16 50 28 0 94
23.50 23.50 23.50 23.50

Total 160 160 160 160 640

ChiSq = 0.41+ 5.14 + 0.15+ 4.05+
2.39 + 29.88 + 0.86 + 23.50 = 66.3892

df = 3

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 154 149 150 160 613
153.25 153.25 153.25 153.25

Row 2 6 11 10 0 27
6.75 6.75 6.75 6.75

Total 160 160 160 160 640

ChiSq = 0.00 + 0.12 + 0.07 + 0.30 +
0.08 + 2.68 + 1.56 + 6.75 = 11.5618

df = 3

571



APPENDIX 1IB

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION - POSITIONS
BY LEVEL

WORD /r/ ( + NSS )

INITIAL

Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq :

df = 4

Col 1

131
140.40

29
19 .60

160

Col 2

148
140 .40

19 .60

160

0.63 + 0.41 +

4.51 + 2.95 +
= 42.3978

Col 3

127
140.40

33
19 .60

160

1 .28 +
9.16 +

Col 4

136
140.40

24
19 .60

160

Col 5 Total

160 702
140.40

0 98
19 .60

160 800

0.14 + 2.74 +
0.99 + 19.60 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq :

df = 3

131
135.50

29
24 .50

160

148 127 136
135.50 135.50 135.50

12
24.50

160

33
24.50

160

24
24.50

160

542

98

640

0.15+ 1.15+ 0.53 + 0.00+
0.83 + 6.38 + 2.95 + 0.01 = 12.0009

572



WD /r /

CLUSTER ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 92 81 94 108 152 527
105.40 105.40 105.40 105.40 105.40

8 273
54 .60

160 800

Row 2 68 79 66 52
54 .60 54 .60 54 .60 54 .60

Total 160 160 160 160

ChiSq = 1.70 + 5.65 + 1 .23 + 0 .06
3 .29 + 10.90 + 2.38 + 0 .12
85 .7212

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 92
93 .75

81
93 .75

94
93 .75

108
93 .75

375

Row 2 68
66 .25

79
66 .25

66
66 .25

52
66 .25

265

Total 160 160 160 160 640

ChiSq =: 0.03 +

0.05 +

1 .73 +
2 .45 +

0 .00 +

0 .00 +
2.17 +
3.07 = 9 .4994

df = 3

57 3



WD /r/

MEDIAL (+NSS)

Expected counts are printed below observed counts

Total

610

188

798

: 1.81 + 1.24 + 1.67 + 1.12 + 7.21 +
5.87 + 4.02 + 5.43 + 3.63 + 23.39 = 55.375

df = 4

Col 1 Col 2 Col 3 Col 4 Col 5

Row 1 10 6
120 .78

110
122 .31

10 8
122.31

134
122.31

152
122.31

Row 2 52
37 .22

50
37 .69

52
37 .69

26
37 .69

8
37 .69

Total 158 160 160 160 160

ChiSq -
: 1 .81 +

5.87 +
1 .24 +

4.0 2 +
1.67 +
5.43 +

1 .12 +
3 .63 +

7.21 +
23.39 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 106 110 108 134 458
113.42 114.86 114.86 114.86

Row 2 52 50 52 26 180
44.58 45.14 45.14 45.14

Total 158 160 160 160 638

ChiSq = 0.49 + 0.21 + 0.41 + 3.19 +
1.24 + 0.52 + 1.04 + 8.12 = 15.2085

df = 3

574



WORD /!/ (+NSS)

INITIAL

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 136 144 154 160 160 754
150.80 150.80 150.80 150.80 150.80

Row 2 24 16 6 0 0 46
9.20 9.20 9.20 9.20 9.20

Total 160 160 160 160 160 800

ChiSq = 1.45 + 0.31 + 0.07 + 0.56 + 0.56 +
23.81 + 5.03 + 1.11 + 9.20 + 9.20 =

51 .2974
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 136
148.50

144
148.50

154
148.50

160
148.50

594

Row 2 24
11 .50

16
11 .50

6
11 .50

0
11 .50

46

Total 160 160 160 160 640

ChiSq =
13.59 +

1.05 +

1 .76 +
0.14 +
2.63 +

0.20 +
11.50 =

0 .89 +
31 .7611

df = 3

575



WD /I/

CLUSTER ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 120 110 149 159 160 698
139.60 139.60 139.60 139.60 139.60

Row 2 40 50 11 1 0 102
20.40 20.40 20.40 20.40 20.40

Total 160 160 160 160 160 800

ChiSq = 2.75 + 6.28 + 0.63 + 2.70 + 2.98 +
18.83 + 42.95 + 4.33 + 18.45 + 20.40 =
120 .2989

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 120 110 149 159 538
134.50 134.50 134.50 134.50

Row 2 40 50 11 1 102
25.50 25.50 25.50 25.50

Total 160 160 160 160 640

ChiSq = 1.56 + 4.46 + 1.56 + 4 . 46 +
8.25 + 23.54 + 8.25 + 23.54 = 75.6207

df = 3

576



WD /!/

MEDIAL (+NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 128
146 .00

132
146 .00

150
146 .00

160
146 .00

160
146.00

730

Row 2 32
14 .00

28
14 .00

10
14 .00

0
14 .00

0
14.00

70

Total 160 160 160 160 160 800

ChiSq =: 2.22 +
23.14 +

1 .34 +
14.00 +

0.11 +
1 .14 +

1 .34 +
14.00 +

1.34 +
14.00 =

72.6419
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 128
142 .50

132
142 .50

150
142 .50

160
142.50

570

Row 2 32
17 .50

28
17 .50

10
17 .50

0
17 .50

70

Total 160 160 160 160 640

ChiSq =: 1.48 +
12.01 +

0 .77 +

6.30 +
0 . 39 +

3.21 +

2.15 +
17.50 = 43 .8216

df = 3

577



APPENDIX 11C

CHI-SQUARE TABLES: /r/ AND /!/ PRODUCTION ACROSS
FOUR POSITIONS

SENTENCE /r/

LOW
WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 128 105 109 146 488
122.38 122.38 120.85 122.38

Row 2 32 55 49 14 150
37.62 37.62 37.15 37.62

Total 160 160 158 160 638

ChiSq = 0.26 + 2.47 + 1.16 + 4.56 +
0.84 + 8.03 + 3.78 + 14.83 = 35.9277

df = 3

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 126 94 107 160 487
121.75 121.75 121.75 121.75

Row 2 34 66 53 0 153
38.25 38.25 38.25 38.25

Total 160 160 160 160 640

ChiSq = 0.15 + 6.32 + 1.79 + 12.02 +
0.47 + 20.13 + 5.69 + 38.25 = 84.8197

df = 3

578



SENT, /r/

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 127 97 115 160 499
124.75 124.75 124.75 124.75

Row 2 33 63 45 0 141
35.25 35.25 35.25 35.25

Total 160 160 160 160 640

ChiSq = 0.04 + 6.17 + 0.76 + 9.96 +
0.14 + 21.85 + 2.70 + 35.25 = 76.8720

df = 3

ADV

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 138 114 142 160 554
138.50 138.50 138.50 138.50

Row 2 22 46 18 0 86
21.50 21.50 21.50 21.50

Total 160 160 160 160 640

ChiSq = 0.00 + 4.33 + 0.09 + 3.34 +
0.01 + 27.92 + 0.57 + 21.50 = 57.7617

df = 3

579



SENT, /r/

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 160 152 152 160 624
156.00 156.00 156.00 156.00

Row 2 0 8 8 0 16
4.00 4.00 4.00 4.00

Total 160 160 160 160 640

ChiSq = 0.10 + 0.10 + 0.10 + 0.10 +
4.00 + 4.00 + 4.00 + 4.00 = 16.4103

df = 3

SENT. /I/

LOW

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 140 119 116 157 532
133.00 133.00 133.00 133.00

Row 2 20 41 44 3 108
27.00 27.00 27.00 27.00

Total 160 160 160 160 640

ChiSq = 0.37 + 1.47 + 2.17 + 4.33 +
1.81 + 7.26 + 10.70 + 21.33 = 49.4570

df = 3

580



SENT. /!/

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 154 113 125 158 550
136.85 137.72 137.72 137.72

Row 2 5 47 35 2 89
22.15 22.28 22.28 22.28

Total 159 160 160 160 639

ChiSq = 2.15 + 4.44 + 1.17 + 2.99 +
13.27 + 27.41 + 7.25 + 18.46 = 77.1497

df = 3

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 158 150 151 160 619
154.75 154.75 154.75 154.75

Row 2 2 10 9 0 21
5.25 5.25 5.25 5.25

Total 160 160 160 160 640

ChiSq = 0.07 + 0.15 + 0.09 + 0.18 +
2.01 + 4.30 + 2.68 + 5.25 = 14.7211

df = 3

581



APPENDIX 1ID

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION - POSITIONS
BY LEVEL

SENTENCE /r/ (+NSS)

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 128 126 127 138 160 679
135.80 135.80 135.80 135.80 135.80

Row 2 32 34 33 22 0 121
24.20 24.20 24.20 24.20 24.20

Total 160 160 160 160 160 800

ChiSq = 0.45 + 0.71 + 0.57 + 0.04 + 4.31 +
2.51 + 3.97 + 3.20 + 0.20 + 24.20 =

40 .1563
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 128 126 127 138 519
129.75 129.75 129.75 129.75

Row 2 32 34 33 22 121
30.25 30.25 30.25 30.25

Total 160 160 160 160 640

ChiSq = 0.02 + 0.11 + 0.06 + 0.52 +
0.10 + 0.46 + 0.25 + 2.25 = 3.7810

df = 3

582



SENT, /r/

CLUSTER ( + NSS )

Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 4

Col 1

10 5
121 .51

55
38 .49

160

Col

94

6
24 .05

100

Col 3 Col 4 Col 5 Total

97 114 152
75.95 121.51 121.51 121.51

63
38 .49

160

46
38 .49

160

8
38 .49

160

562

178

740

2.24 + 4.29 + 4.95 + 0.46 + 7.65 +
7.09 + 13.55 + 15.61 + 1.47 + 24.15 =

81 .4606

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 105
113.10

94
70 .69

97
113.10

114
113.10

410

Row 2 55
46 .90

6
29 .31

63
46 .90

46
46 .90

170

Total 160 100 160 160 580

ChiSq =: 0 .58 +
1 . 40 +

7 .69 +

18.54 +

2.29 +
5.53 +

0.01 +

0.02 = 36 .0528
df

583



SENT, /r/

MEDIAL ( + NSS)

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 109 107 115 142 152 625
123.75 125.31 125.31 125.31 125.31

Row 2 49 53 45 18 8 173
34 .25 34.69 34.69 34.69 34.69

Total 158 160 160 160 160 798

ChiSq = 1 .76 + 2.68 + 0.85 + 2.22 + 5.68 +

6.35 + 9 .67 + 3.07 + 8.0 3 + 20.53 =

60 .8310
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 10 9
117 .14

107
118 .62

115
118.62

142
118 .62

473

Row 2 49
40 .86

53
41 . 38

45
41 .38

18
41 .38

165

Total 158 160 160 160 638

ChiSq =: 0 .57 +
1 .62 +

1.14 +
3.26 +

0.11 +
0 .32 +

4.61 +

13.21 = 24 .8325
df = 3

584



SENTENCE /!/ ( + NSS )

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 140
154.59

154
153.63

158
154 .59

160
154 .59

160
154.59

772

Row 2 20
5 . 41

5
5 . 37

2
5 .41

0
5 .41

0
5 .41

27

Total 160 159 160 160 160 799

ChiSq = 1 .38 +
39.39 +

54.2060

0 .00 +
0 .03 +

0 .08 +
2.15 +

0 .19 +

5.41 +
0.19 +
5.41 =

df - 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 140 154 158 160 612
153.24 152.28 153.24 153.24

Row 2 20 5 2 0 27
6.76 6.72 6.76 6.76

Total 160 159 160 160 639

ChiSq = 1.14 + 0.02 + 0.15 + 0 .30 +
25.93 + 0.44 + 3.35 + 6.76 = 38.0889

df = 3

585



SENT. /!/

CLUSTER (+NSS)

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 119 113 150 160 160 702
140.40 140.40 140.40 140.40 140.40

Row 2 41 47 10 0 0 98
19.60 19.60 19 .60 19 .60 19.60

Total 160 160 160 160 160 800

ChiSg = 3.26 + 5.35 + 0 .66 + 2.74 + 2.74 +
23.37 + 38.30 + 4.70 + 19.60 + 19.60 =

120.3093
df

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 119 113 150 160 542
135.50 135.50 135.50 135.50

Row 2 41 47 10 0 98
24.50 24.50 24.50 24.50

Total 160 160 160 160 640

ChiSg = 2.01 + 3.74 + 1.55 + 4.43 +
11.11 + 20.66 + 8.58 + 24.50 = 76.5841

df = 3

586



SENT. /I/

MEDIAL (+NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

How 1 116 125 151 160 160 712
142.40 142.40 142.40 142.40 142.40

Row 2 44 35 9 0 0 88
17.60 17.60 17.60 17.60 17.60

Total 160 160 160 160 160 800

ChiSq = 4.89 + 2.13 + 0.52 + 2.18 + 2.18 +
39.60 + 17.20 + 4.20 + 17.60 + 17.60 =

108.0950
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 116 125 151 160 552
138.00 138.00 138.00 138.00

Row 2 44 35 9 0 88
22.00 22.00 22.00 22.00

Total 160 160 160 160 640

ChiSq = 3.51 + 1.22 + 1.22 + 3.51 +
22.00 + 7.68 + 7.68 + 22.00 = 68.8274

df = 3

587



APPENDIX HE

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION ACROSS
FOUR POSITIONS

TEXT /r/

LOW

WI CC WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 124 223 436 783
135.57 266.79 380.64

Row 2 32 84 2 118
20.43 40.21 57.36

Total 156 307 438 901

ChiSq = 0.99 + 7.19 + 8.05 +
6.55 + 47.70 + 53.43 = 123.9132

df = 2

L-INT

WI CC WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 138 191 436 765
133.62 263.91 367.47

Row 2 22 125 4 151
26.38 52.09 72.53

Total 160 316 440 916

ChiSq = 0.14 + 20.14 + 12.78 +
0.73 +102.04 + 64.75 = 200.5893
df = 2

588



TEXT /r/

U-INT

WI CC WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 136 195 426 757
131.65 263.30 362.04

Row 2 24 125 14 163
28.35 56.70 77.96

Total 160 320 440 920

ChiSq = 0.14 + 17.72 + 11 .30 +
0.67 + 82.29 + 52.47 = 164.5883

df = 2

ADV

WI CC WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 155 236 436 827
143.83 287.65 395.52

Row 2 5 84 4 93
16.17 32.35 44.48

Total 160 320 440 920

ChiSq = 0.87 + 9.27 + 4.14 +
7.72 + 82.48 + 36.84 = 141.3201

df = 2

589



TEXT /r/

NSS

WI CC WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 160 304 430 894
155.48 310.96 427.57

Row 2 0 16 10 26
4.52 9.04 12.43

Total 160 320 440 920

ChiSq = 0.13+ 0.16+ 0.01 +
4.52 + 5.35 + 0.48 = 10 .6506

df = 2

TEXT /l/

LOW

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 38 293 29 358 718
38.45 300.85 34.60 344.10

Row 2 2 20 7 0 29
1.55 12.15 1.40 13.90

Total 40 313 36 358 747

ChiSq = 0.01 + 0.20 + 0.91 + 0.56 +
0.13 + 5.07 + 22.46 + 13.90 = 43.2330

df = 3

590



TEXT /!/

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

38 287
37.84 300.80

2 31
2.16 17.20

32 360
37.84 340.53

40 318

8
2.16

40

0
19 .47

360

717

41

758

ChiSq = 0.00 + 0.63 + 0.90 + 1.11 +
0.01 + 11.07 + 15.74 + 19.47 = 48.9472

df = 3

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq =

df = 3

40 318
39.74 317.89

35 360
37.75 357.63

0
0 .26

40

o
<L»

2.11

320

3
0 .25

38

0
2 .37

360

753

5

758

0 .00 + 0 .00 + 0 .20 + 0.02 +
0.26 + 0.01 + 30.16 + 2.37 = 33.0181

591



APPENDIX 1IF

CHI-SQUARE TABLES: /r/ AND /I/ PRODUCTION - POSITIONS
BY LEVEL

TEXT /r/ (+NSS)

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 124
139 .73

138
143.32

136
143.32

155
143.32

160
143.32

713

Row 2 32
16 .27

22
16 .68

24
16 .68

5
16 .68

0
16 .68

83

Total 156 160 160 160 160 796

ChiSq =: 1 .77 +
15.22 +

0 .20 +
1 .69 +

0 .37 +
3.21 +

0 .95 +
8 .18 +

1 .94 +
16.68 =

50 .2236
df - 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 124 138 136 155 553
135.64 139.12 139.12 139.12

Row 2 32 22 24 5 83
20.36 20.88 20.88 20.88

Total 156 160 160 160 636

ChiSq = 1.00 + 0.01 + 0.07 + 1.81 +
6.66 + 0.06 + 0.47 + 12.08 = 22.1516

df = 3

592



TEXT /r/

CLUSTER (+NSS )

Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 4

Col 1

123

Col Col 3 Col 4 Col 5 Total

191 195 236 304 1149
222.83 229.36 232.27 232.27 232.27

84
84 .17

307

125
86 .64

316

125
87 .73

320

84
87 .73

320

16
87 .73

434

320 1583

0.00 + 6.42 + 5.98 + 0.06 + 22.15 +
0.00 + 16.99 + 15.83 + 0.16 + 58.65 =

126.2392

(-NSS )

Expected counts sire printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 223
205.40

191
211 .42

195
214.09

236
214.09

845

Row 2 84
101.60

125
104.58

125
105 .91

84
105 .91

418

Total 30 7 316 320 320 1263

ChiSq =: 1 .51 +
3.05 +

1 .97 +

3.99 +

1 .70 +
3.44 +

2.24 +

4.53 =

22.4346
df = 3
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TEXT /r/

FINAL ( + NSS)

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 436
431.22

436
433 .19

426
433 .19

436
433 .19

430
433.19

2164

Row 2 2
6 .78

4
6.81

14
6 .81

4
6.81

10
6 .81

34

Total 438 440 440 440 440 2198

ChiSq = 0.05 +

3 .37 +
0.02 +

1.16 +
0.12 +
7.60 +

0.02 +
1 .16 +

0 .02 +
1.50 =

df = 4

(-NSS )

15.0141

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq =

df = 3

436 436 426 436
432.02 433.99 433.99 433.99

5 .98

438

6.01

440

14
6.01

440

6.01

440

1734

24

1758

0 .04 + 0 .01 + 0.15+ 0.01 +
2.65 + 0.67 + 10.64 + 0.67 = 14.8282
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TEXT /!/ (+NSS)

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 38 38 40 40 40 196
39.20 39.20 39.20 39.20 39.20

Row 2 2 2 0 0 04
0.80 0.80 0.80 0.80 0.80

Total 40 40 40 40 40 200

ChiSq = 0.04 + 0.04 + 0.02 + 0.02 + 0.02 +
1.80 + 1.80 + 0.80 + 0.80 + 0.80 =

6 .1224
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 38 38 40 40 156
39.00 39.00 39.00 39.00

Row 222004
1.00 1.00 1.00 1.00

Total 40 40 40 40 160

ChiSq = 0.03 + 0.03 + 0.03 + 0.03 +
1.00 + 1.00 + 1.00 + 1.00 = 4.1026

df = 3
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TEXT /!/

CLUSTER ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 293 287 318 320 320 1538
302.57 307.41 309.34 309.34 309.34

Row 2 20 31 2 0 0 53
10.43 10.59 10.66 10.66 10.66

Total 313 318 320 320 320 1591

ChiSq = 0.30 + 1.35 + 0.24 + 0.37 + 0.37 +
8.79 + 39.31 + 7.04 + 10.66 + 10.66 =

79 .0901
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 293 287 318 320 1218
299.95 304.74 306.66 306.66

Row 2 20 31 2 0 53
13.05 13.26 13.34 13.34

Total 313 318 320 320 1271

ChiSq = 0.16 + 1.03 + 0.42 + 0.58 +
3.70 + 23.73 + 9.64 + 13.34 = 52.6117
df = 3
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TEXT /!/

MEDIAL ( + NSS )

Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq

df - '

Col 1

29
32 .66

7
3 .34

36

Col 2 Col 3 Col 4

32
36 .29

3.71

40

35
34.47

3
3 .53

38

40
36 .29

0
3 .71

40

Col 5 Total

17640
36.29

0
3.71

40

18

194

0.41 + 0.51 + 0.01 + 0.38 + 0.38 +
4.01 + 4.96 + 0.08 + 3.71 + 3.71 =

18 .1509

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 29 32 35 40 136
31 .79 35 .32 33 .56 35.32

Row 2 7 8 3 0 18
4.21 4 .68 4 .44 4.68

Total 36 40 38 40 154

ChiSq =: 0 .25 + 0 .31 + 0 .06 + 0 .62 +

1 . 85 + 2.36 + 0.47 + 4.68 —

10.5991
df
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APPENDIX 11G

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION ACROSS
FOUR POSITIONS

CONVERSATION /r/

LOW

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

?1 4 357 1 57

221.37 375.96 184.78

28
20 .63

242

54
35 .04

411

45
17 .22

202

742
687 .89

10
64 .11

752

1470

137

160 7

ChiSq = 0.25 + 0.96 + 4.18 + 4.26 +
2.63 + 10.26 + 44.81 + 45.67 = 113.0072

df = 3

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 166 410 145 770 1491
169.37 423.42 165.56 732.65

Row 2 12 35 29 0 76
8.63 21.58 8.44 37.35

Total 178 445 174 770 1567

ChiSq = 0.07 + 0.43 + 2.55 + 1.90 +
1.31 + 8.34 t 50.09 + 37.35 = 102.0435

df = 3
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CONV /r/

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq -

df = 3

242 692 361 974
238.79 737.14 368.10 924.97

11
14.21

253

89
43 .86

781

29
21 .90

390

6
55 .03

980

2269

135

2404

0.04 + 2.76 + 0.14+ 2.60 +
0.72 + 46.46 + 2.30 + 43.69 = 98.7195

ADV

WI CC WM WF

Expected counts ai~e printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq :

df - 3

339 818 389 1267
345.47 858.86 385.04 1223.63

19
9 P. 9

. iL . O 'J

358

72
31 .14

890

10
13 .96

399

1
44 .37

1268

2813

102

2915

0.12 + 1.94 + 0.04 + 1 .54 +

3.34 + 53.60 + 1.12 + 42.39 = 104.1072

599



CONV 7r/

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

327 945 439 1262
323.09 951.48 444.62 1253.82

0
3 .91

327

18
52

963

11 7
5.38 15.18

450 1269

2973

36

3009

ChiSq = 0.05 + 0.04 + 0.07 + 0.05 +
3.91 + 3.64 + 5.86 + 4.41 = 18.0394

df = 3

CONV 71/

LOW

WI CC WM WF

Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df - 3

Col 1

206 262

Col 3

121
200.88 268.46 129.60

11
16 .12

217

28
21 .54

290

19
10 .40

140

Col 4

433
423 .06

24
33 .94

457

Total

1022

82

1104

0.13+ 0.16+ 0.57 + 0.23+
1.63 + 1.94 + 7.11 + 2.91 = 14.6809
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CONV /!/

L-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq -

df = 3

279 450 155 548
269.30 479.78 170.96 511.95

14
23 .70

293

72
42 .22

522

31
15 .04

186

9
45 .05

557

1432

126

1558

0.35 + 1.85 + 1.49 + 2 .54 +
3.97 + 21.01 + 16.93 + 28.84 = 76.9795

U-INT

WI CC WM WF

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

414 775 371 653
412.84 775.44 374.42 650.30

6 .16

419

12
11 .56

787

9
5 .58

380

7
9 .70

660

2213

33

2246

ChiSq = 0.00 + 0.00 + 0.03 + 0.01 +
0.22 + 0.02 + 2.09 + 0.75 = 3.1207

df = 3
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APPENDIX 11H

CHI-SQUARE TABLES: /r/ AND /l/ PRODUCTION - POSITIONS
BY LEVEL

CONVERSATION /r/ ( + NSS )

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 214
229.53

166
168 .82

242
239.96

339
339 .55

327
310.14

1288

Row 2 28
12 .47

12
9 .18

11
13.04

19
18.45

0
16 .86

70

Total 242 178 253 358 327 1358

ChiSq =

df = 4

1.05 +

19.32 +
39.4166

0.05 +
0 . 87 +

0 .02 +
0 .32 +

0 .00 +
0.02 +

0 .92 +
16.86 =

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 214
225.57

166
165 .91

242
235 .82

339
333.69

961

Row 2 28
16 . 43

12
12 .09

11
17.18

19
24.31

70

Total 242 178 253 358 1031

ChiSq = 0 .59 +
8.15 +

0 .00 +
0.00 +

0 .16 +

2.22 +
0.08 +

1.16 = 12 .3667
df = 3
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CONV /r/

CLUSTER ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1

Row 2

Total

ChiSq =

df = 4

357 410 692 818 945 3222
379.44 410.83 721.03 821.66 889.05

54
31 .56

411

35
34 .17

445

89
59 .97

781

72
68 .34

890

18
73.95

268

963 3490

1.33 + 0.00 + 1.17+ 0.02+ 3.52+
15.95 + 0.02 + 14.05 + 0.20 + 42.33 =

78 . 5828

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

ChiSq =

df= 3

357 410 692 818
370.34 400.98 703.73 801.95

54
40 .66

411

35
44 .02

445

89
77 .27

781

72
88 .05

890

2277

250

2527

0 .48 + 0 .20 + 0 .20 + 0 .32 +
4.38 + 1.85 + 1.78 + 2.93 = 12.1338
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CONV /r/

MEDIAL ( + NSS)

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 157 145 361 389 439 1491
186.49 160.64 360.06 368.36 415.45

124Row 2 45 29 29 10 11
15.51 13.36 29 .94 30 .64 34.55

Total 202 174 390 399 450

ChiSq =: 4 .66 + 1.52 + 0 .00 + 1.16 + 1 .34
56.07 + 18.31 + 0 .03 + 13.90 + 16 .05
113 .0461

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 157
182.41

145
157.12

361
352.17

389
360.30

1052

Row 2 45
19 .59

29
16 .88

29
37 .83

10
38 .70

113

Total 20 2 174 390 399 1165

ChiSq =: 3 .54 +

32.95 +

0 .94 +
8.71 +

0 .22 +
2.06 +

2.29 +
21.29 = 71 .9806

df = 3
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CONV /r/

FINAL ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 742 770 974 1267 1262 5015
748.42 766.33 975 .33 1261 .96 1262 .96

Row 2 10 0 6 1 7 24
3 .58 3 .67 4 .67 6.04 6.04

Total 752 770 980 1268 1269 5039

ChiSq = 0.06 + 0.02 + 0 .00 + 0 .02 + 0.00 +
11.50 + 3 .67 + 0 .38 + 4.20 + 0.15 =

20 .0007
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 742 770 974 1267 3753
748.61 766.53 975.58 1262.28

Row 2 10 0 6 1 17
3.39 3.47 4.42 5.72

Total 752 770 980 1268 3770

ChiSq = 0.06 + 0.02 + 0.00 + 0.02 +
12.88 + 3.47 + 0.57 + 3.89 = 20.9056

df = 3
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CONV 71/ ( + NSS )

INITIAL

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 206 279 414 358 586 1843
213.52 288.31 412.29 352.27 576.61

Row 2 11 14 5 0 0 30
3 . 48 4 .69 6 .71 5 .73 9 .39

Total 217 293 419 358 586 1873

ChiSq =: 0 .27 + 0.30 + 0.01 + 0.09 + 0 .15 +

16.29 + 18.46 + 0 .44 + 5.73 + 9 .39 —

51.1213
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 206 279 414 358 1257
211.94 286.17 409.23 349.66

Row 2 11 14 5 0 30
5.06 6.83 9.77 8.34

Total 217 293 419 358 1287

ChiSq = 0.17 + 0.18 + 0.06 + 0 . 20 +
6.98 + 7.53 + 2.33 + 8.34 = 25.7794

df = 3
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CONV 71/

CLUSTER (+NSS)

Expected counts are printed below observed counts

Col 1 Col 3 Col 4 Col 5

Row 1

Row 2

262 450 775 851 1086
280.81 505.47 762.07 824.05 1051.60

Total

3424

28
9 .19

72 12
16.53 24.93

0 0
26.95 34.40

Total

ChiSq =

df = 4

290 522 787 851 1086

112

3536

1.26 + 6.09 + 0.22 + 0.88 + 1.13 +
38.54 +186.07 + 6.70 + 26.95 + 34.40 = 302.2386

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 262
276 .74

450
498 .14

775
751.02

851
812 .10

2338

Row 2 28
13 .26

72
23 .86

12
35 .98

0
38 .90

112

Total 290 522 787 851 2450

ChiSq =: 0 .79 +

16 .40 +

4.65 +

97.10 +

0 .77 +
15.98 +

1.86 +
38.90 = 176.4480

df = 3
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CONV /!/

MEDIAL ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 121 155 371 511 462 1620
135.08 179.46 366.65 493.04 445.77

Row 2 19 31 9 0 0 59
4.92 6.54 13.35 17.96 16.23

Total 140 186 380 511 462 1679

ChiSq = 1.47 + 3 . 33 + 0.05 + 0.65 + 0.59 +
40.30 + 91.57 + 1.42 + 17.96 + 16.23 =

173 . 5765
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 121 155 371 511 1158
133.21 176.98 361.58 486.23

Row 2 19 31 9 0 59
6.79 9.02 18.42 24.77

Total 140 186 380 511 1217

ChiSq = 1.12 + 2.73 + 0.25 + 1 .26 +
21.98 + 53.59 + 4.82 + 24.77 = 110.5166

df = 3
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CONV /!/

FINAL (+NSS)

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1 433 548 653 649 565 2848
450.67 549.29 650.86 640.01 557.17

Row 2 24 9 7 0 0 40
6.33 7.71 9.14 8.99 7.83

Total 457 557 660 649 565 2888

ChiScj = 0.69 + 0.00 + 0.01 + 0.13 + 0.11 +
49.33 + 0.21 + 0.50 + 8.99 + 7.83 =

67 .7992
df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 433 548 653 649 2283
449.13 547.41 648.64 637.82

Row 2 24 9 7 0 40
7.87 9.59 11.36 11.18

Total 457 557 660 649 2323

ChiSq = 0.58 + 0.00 + 0.03 + 0.20 +
33.07 + 0.04 + 1.68 + 11.18 = 46.7595

df = 3
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APPENDIX 12

ANOVA TABLES

Repeated measures ANOVA for /r/-/l/ contrasts across
levels and position - word (Including NSS)

Source SS df MS F

Level (L) 394.89 4 98.72 14 .54*
ERROR 645.05 95 6.79

Position (P) 172.54 3 57.51 34.26*
L X P 182.51 12 15.21 9.06*

ERROR 478.45 285 1. 68

(Excluding NSS)

Source SS df MS F

Level (L) 310 .25 3 103.42 12.18*
ERROR 645 . 05 76 8 .49

Position (P) 215.68 3 71.89 34.26*
L X P 139.38 9 15.49 7.38*
ERROR 478.45 228 2.10

*p < .05
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Repeated measures ANOVA for /r/-/l/ contrasts across
levels and position (Including NSS): sentence list

Source SS df MS F

Level (L) 502 .53 4 125.63 16.53*
ERROR 722.23 95 7 . 60

Position (P) 147.69 3 49.23 30.14*
L X P 165.84 12 13.82 8 .46*
ERROR 465.48 285 1. 63

(Excluding NSS)

Source SS df MS F

Level (L) 407.46 3 135.82 14.29*
ERROR 722 .23 76 9.50

Position (P) 184.61 3 61.54 30.14*
L X P 128.91 9 14.32 7.02*
ERROR 465.48 228 2 . 04

*p < .05
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Repeated measures ANOVA for /r/-/l/ contrasts across
levels and position (Including NSS) - text /r/

Source SS df MS F

Level (L) 6218.66 4 1554.67 9.40*
ERROR 15715.53 95 165.43

Position (P) 2162.86 2 1081.43 10 .52*
L X P 3152.80 8 394 .10 3.84*
ERROR 19524 .26 190 102.76

(Excluding NSS)

Source SS df MS F

Level (L) 5142.26 3 1714.09 8.29*
ERROR 15715.53 76 206.78

Position (P) 2703.57 2 1351.79 10 .52*
L X P 2612.09 6 435.35 3.39*
ERROR 19524.26 152 128.45

*p < .05
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Repeated measures ANOVA for /r/-/l/ contrasts across
levels and position (Including NSS) - text /!/

Source SS df MS F

Level (L) 7602.,24 4
ERROR 32590. 96 95

Position (P) 8207., 83 3
L X P 6870 . 66 12

ERROR 70418. 88 285

1900.56
343.06

2735. 94
572.56

247.08

5.54*

11 .07*
2.32

(Excluding NSS)

Source SS df MS

Level (L)
ERROR

5566.29
32590.96 76

Position (P) 10259.78 3
L X P 4818.71 6

ERROR 70418.88 228

1855.43
428 . 83

3419.93
535.41

308.85

4.33

11 . 07*
1.73

*p < .05
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Repeated measures ANOVA for the identification of /r/-/l/
contrasts across levels and positions: (Including NSS)

Source SS df MS F

Level
ERROR

(L) 6029.07
2958.36

4
95

1507.27
31 .14

48.40*

Position
L X P
ERROR

(P) 1794.42
966.24

1612.09

3
12

285

598.14
80 .52
5. 66

105.75*
14.24*

(Excluding NSS)

Source SS df MS F

Level (L) 3942.86 3 1314.29 33,.76*
ERROR 2958.36 76 38 . 93

Position (P) 2243.03 3 747.68 105,.75*
L X P 517.63 9 57 .51 8 , . 13*
ERROR 1612.09 228 7 . 07

*p < .05
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APPENDIX 13

SCHEFFE TABLES

Scheffe test for /r/-/l/ contrasts for five language
groups in four positions - word

WI

Group Groupl Group2 Group3 Group4 Group5
X 14.15 15.30 15.70 16.00 16.00

1 1.15 1.55 1.85 1.85
2 0.40 0.70 0.70
3 0.30 0.30
4 0.00

CC position
Group Groupl Group2 Group3 Group4 Group5

X 11.45 12.35 15.05 15.95 16.00

1 0.90 3.60* 4.50* 4.55*
2 2.70* 3.60* 3.65*
3 0.90 0.95
4 0.05

WM position
Group Groupl Group2 Group3 Group4 Group5

X 12.60 14.20 15.30 16.00 16.00

1 1.60 2.70* 3.40* 3.40*
2 1.10 1.80 1.80
3 0.70 0.70
4 0.00

WF

Group Groupl Group2 Group3 Group4 Group5
X 15.55 16.00 16.00 16.00 16.00

1 0.45 0.45 0.45 0.45
2 0.00 0.00 0.00
3 0.00 0.00
4 0.00

*p < .05; MSE - 1.68; F (19,380) = 1.92; CrDiff - 2.48
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Scheffe test for /r/-/l/ contrasts for five proficiency
groups in four positions - sentence

WI

Group__ Groupl Group2 Group3 Group4 Group5
X 14 . 05 15. 15 15 . 90 16.00 16.00

1 1.10 1.85 1. 95 1.95
2 0 .75 0.85 0 . 85
3 0 . 10 0. 10
4 0 . 00

CC

Group^ Groupl Group2 Group3 Group4 Group5
X 11. 80 12 . 80 15 . 25 16 . 00 16.00

1 1. 00 3 .45* 4 .20* 4.20*
2 2 . 45* 3.20* 3.20*
3 0 .75 0 .75
4 0 .00

WM

Group__ Groupl Group2 Group3 Group4 Group5
X 11.75 13.20 15 . 55 16 . 00 16.00

1 1.45 3 . 80* 4 . 25* 4.25*
2 2 . 35 2 . 80* 2 .80*
3 0 . 45 0 . 45
4 0 .00

WF

Group Groupl Group2 Group3 Group4 Group5
X 15 . 15 15 .90 16.00 16.00 16.00

1 0 .75 0 . 85 0 .85 0 . 85
2 0 .10 0 . 10 0 . 10
3 0 .00 0 .00
4 0 .00

*p < . 05; MSE - 1 CT\i—1k,CO , 380) = 1.92; CrDiff = 2 .44
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Scheffe test for /r/-/l/ contrasts for five proficiency
groups in four positions - text /r/

WI

Group^.
X

Groupl
82 . 88

Group2
90 . 00

Group3
100

Group4
100

Group5
100

1
2
3
4

7 . 12 17 . 12*
10.00

17 . 12*
10 . 00

0 . 00

17 . 12*
10 . 00

0 . 00
0 . 00

CC

Group
X

Groupl
83.44

Group2
89 .06

Group3
97.81

Group4
100

Group5
100

1
2
3
4

5 . 62 14.37*
8 . 75

16.56*
10.94

2 .19

16.56*
10 . 94

2 . 19
0 . 00

WF

Group
X

Groupl
99 . 99

Group2
100

Group3
99.99

Group4
100

Group5
100

1
2
3
4

0 .01 0 . 00
0.01

0 .01
0 . 00
0.01

0 .01
0 . 00
0.01
0.00

*p <
12 .97

05; MSE = 102.76 F (14, 285) = 1.17; CrDiff =
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Scheffe test for /r/-/l/ contrasts for five proficiency
groups in four positions - text /!/

WI

Group
X

Groupl
95.00

Group2
95 . 00

Group3
100

Group4
100

Group5
100

1
2
3
4

0 . 00 5 . 00
5 . 00

5 . 00
5.00
0 . 00

5 .00
5 . 00
0 . 00
0 . 00

CC

Group
X

Groupl
91.56

Group2
89 . 69

Group3
99 .06

Group4
100

Group5
100

1
2
3
4

1.87 7 . 50
9 . 37

8 . 44
10.31

0 . 94

8 . 44
10.31

0 . 94
0 . 00

WM

Group
X

Groupl
72 . 50

Group2
80 . 00

Group3
87 .50

Group4
100

Group5
100

1
2
3
4

7 .50 15 . 00
7 . 50

27 .50
20 . 00
12 .50

27.50
20 . 00
12 .50

0 . 00

WF

Group
X

Groupl
99 .44

Group2
100

Group3
100

Group4
100

Group5
100

1
2
3
4

0 .56 0 .56
0 . 00

0.56
0 .00
0 .00

0.56
0 . 00
0 .00
0 .00

*p < .05
30 . 02

; MSE = 247.08 F (19, 380) = 1.92; CrDiff =
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Separate Scheffe test for /r/-/l/ contrasts for five
proficiency groups in WM position - text /!/

WM

Group Groupl Group2 Group3 Group4 Group5
X 72 .50 80.00 00 -J U1 °

1 1

100 100

1 7 . 50 15 .00 27 .50* 27.50*
2 7.50 20.00* 20.00*
3 12 .50 12.50
4 0.00

*p < .05; MSE = 247.08 F (4, 95) = 2.46; CrDiff = 15.59

619



Scheffe test for /r/-/l/ contrasts for five proficiency
groups in four positions: Perception task

WI

Group Groupl Group2 Group3 Group4 Group5
X 26.80 28.25 31.75 31 . 95 32 . 00

1 1 . 45 4 . 95* 5 .15* 5 .20*
2 3 .50 3 .70 3 .75
3 0 .20 0 . 25
4 0 . 05

CC

Group Groupl Group2 Group3 Group4 Group5
X 20.00 21.10 30 . 05 31. 85 32 . 00

1 1. 10 10.05* 11.85* 12.00*
2 8 . 95* 10.75* 10.90*
3 1 . 80 1 . 95
4 0 . 15

WM

Group Groupl Group2 Group3 Group4 Group5
X 21.80 25 . 05 30 .95 31.50 32 . 00

1 3 .25 9 . 15* 9 . 70* 10.20*
2 5 .90* 6 .45* 6 .95*
3 0 . 55 1 . 05
4 0 .50

WF

Group Groupl Group2 Group3 Group4 Group5
X 19 . 35 20 . 35 25 . 15 24.75 32 . 00

1 1. 00 5 . 80* 5 .40* 12.65*
2 4 . 80* 4.40 11.65*
3 0 .40 6 . 85*
4 7 .25*

*p < . 05; MSE = 5. 65; F (19, 380) = 1.92; CrDiff = 4.54

620



APPENDIX 14

CHI-SQUARE TABLES FOR COMPARISONS ACROSS TASKS
BY LEVELS: /r/ AND /!/ PRODUCTION

LOW /r/

WD 5ENT TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1

Row 2

Total

483 488 783 1470
543.58 543.58 767.66 1369.18

155
94 . 42

638

150 118
94.42 133.34

638 901

137
137.82

1607

3224

560

3784

ChiSq = 6.75 + 5.68 + 0.31 + 7.42 +
38.87 + 32.72 + 1.76 + 42.74 = 136.2629

df = 3

L-INT /r/

WD SENT TXT CON

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 499 487 765 1491
551.39 551.39 789.18 1350.04

Total

ChiSq =

df = 3

141
88 .61

640

153 151 76
88.61 126.82 216.96

640 916 1567

3242

521

3763

4 .98 + 7.52 + 0 .74 + 14 .72 +
30.97 + 46.79 + 4.61 + 91.58 = 201.9077

621



TASKS

U-INT /r/

WD SENT TXT CON
Expected counts are printed below observed counts

Col 1 Col 3 Col 4

Row 1

Row 2

Total

ChiSq =

df = 3

489 499 757 2269
557.98 557.98 802.10 2095.93

151
82 .02

640

141 163 135
82.02 117.90 308.07

640 920 2404

Total

4014

590

4604

8.53 + 6.24 + 2.54 + 14.29 +
58.02 + 42.42 + 17.25 + 97.23 = 246.5195

ADV /r/

WD SENT TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 538
592.08

554
592 .08

827
851 .11

2813
2696 .73

4732

Row 2 102
47 .92

86
47 . 92

93
68 .89

102
218 .27

383

Total 640 640 920 2915 5115

ChiSq =: 4.94 +

61.03 +

2.45 +

30.26 +

0 .68 +
8 . 44 +

5.01 +
61 .93 = 174 .7411

df = 3

622



TASKS

NSS 7r/

WD SENT TXT CON
Expected counts are printed below observed counts

Col 1 Col Col 3 Col 4

Row 1

Row 2

Total

ChiSq =

df = 3

624 624 894 2973
628.45 628.45 903.40 2954.70

16
11 .55

640

16
. .55

640

26
16 .60

920

36
54.30

300 9

Total

5115

94

5209

0.03 + 0.03 + 0 .10 + 0.11 +

1.72 + 1.72 + 5.32 + 6.17 = 15.1916

LOW 71/

WD SENT TXT CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 3

Col 1

541

99
65 .00

640

Col 2

53:

Col 3

718

Col 4

1022
575.00 575.00 671.13 991.87

10 8
65.00

640

29 82
75.87 112.13

747 1104

Total

2813

318

3131

2.01 + 3.22 + 3.27 + 0.92 +
17.78 + 28.44 + 28.95 + 8.10 = 92.6888

623



TASKS

L-INT /!/

WD SENT TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 546
578.66

550
577 .75

717
685 .35

1432
1403.24

3245

Row 2 94
61 .34

89
61 . 25

41
72 .65

120
148 .76

344

Total 640 639 758 1552 3589

ChiSq = 1.84 + 1.33 + 1.46 + 0.59 +
17.39 + 12.58 + 13.79 + 5.56 = 54.5381

df = 3

U-INT

WD SENT TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 613
626 .86

619
626.86

753
744.40

2213
2199 .89

4198

Row 2 27
13 .14

21
13 .14

7
15 .60

33
46 .11

88

Total 640 640 760 2246 4286

ChiSq = 0 .31 +
14.62 +

0.10 +

4.70 +

0.10 +
4.74 +

0 .08 +
3.73 = 28 .3758

df = 3

624



APPENDIX 15

CHI-SQUARE TABLES FOR COMPARISON OF PAIRED TASKS
BY LEVEL

LOW /r/

WD SENT
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

ChiSq :

df = 1

483 488
485.50 485.50

15 150
152.50 152.50

638 638

Total

971

30 5

1276

0.01+ 0.01 +
0 .04 + 0.04 = 0.1077

LOW /r/

WD TXT
Expected counts are printed below observed counts

Row 1

Col 1 Col 2

483 783
524.83 741.17

155 118
113.17 159.83

Total

ChiSq :

df = 1

638 901

Total

1266

273

1539

3.33 + 2.36 +
15.46 + 10.95 = 32.0980

S

625



PAIRED TASKS

LOW /r/

WD CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 483 1470 1953
555.02 1397.98

Row 2 155 137 292
82.98 209.02

Total 638 1607 2245

ChiSq = 9.34 + 3.71 +
62.50 + 24 .81 = 100 .3695

df = 1

LOW fx/

Expected
SENT
counts

TXT
are printed below

Col 1 Col 2 Total

Row 1 488
526.90

783
744 .10

1271

Row 2 150
111 .10

118
156.90

268

Total 638 901 1539

ChiSq = 2.87 +
13.62 +

2.0 3 +
9.64 = 28.1691

df = 1

626



PAIRED TASKS

LOW /r/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 488 1470 1958
556.44 1401.56

Row 2 150 137 287
81.56 205.44

Total 638 1607 2245

ChiSq = 8.42 + 3.34 +
57.43 + 22 .80 = 91 .9849

df = 1

LOW /r/

TXT CON
Expected counts are pi-inted below observed counts

Col 1 Col 2 Total

Row 1 783 1470 2253
809.39 1443.61

Row 2 118 137 255
91.61 163.39

Total 901 1607 2508

ChiSq = 0.86 + 0.48 +
7.60 + 4.26 = 13.2086

df = 1

627



PAIRED TASKS

LOW /!/

WD SENT
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

541 .32
536.50 536.50

99 108
103.50 103.50

640 640

Total

1073

207

1280

ChiSq = 0.04 + 0.04 +
0.20 + 0.20 = 0.4668

df = 1

LOW 71/

WD TXT
Expected counts are printed below observed counts

Col 1 Col

Row 1

Row 2

Total

ChiSq =

df = 1

541 718
580.94 678.06

99
59 .06

640

29
68 .94

747

Total

1259

128

1387

2.75 + 2.35 +

27 .00 + 23 .14 = 55 .2395

628



PAIRED TASKS

LOW /!/

WD CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 541 1022 1563
573.58 989.42

Row 2 99 82 181
66.42 114.58

Total 640 1104 1744

ChiSq = 1.85 + 1.07 +
15.98 + 9.26 = 28.1644

df ^ l

LOW /!/

SENT TXT
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 532
576.78

718
673.22

1250

Row 2 108
63 .22

29
73 .78

137

Total 640 747 1387

ChiSq = 3.48 + 2.98 +
31.73 + 27.18 = 65.3661

df = 1

629



PAIRED TASKS

LOW /!/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

ChiSq :

df = 1

532 1022
570.28 983.72

108 82
69.72 120.28

640 110 4

Total

1554

190

1744

2.57 + 1.49 +
21.01 + 12.18 = 37.2496

LOW /!/

TXT CON
Expected counts are printed below observed counts

Col 1 Col

Row 1

Row 2

Total

ChiSq :

df = 1

718 1022
702.20 1037.80

29
44 .80

747

82
66 .20

110 4

Total

1740

111

1851

0.36 + 0.24 +
5.57 + 3.77 = 9.9344

630



PAIRED TASKS

L-INT /r/

WD SENT
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

499 487
493.00 493.00

141 153
147.00 147.00

640 640

Total

986

294

1280

ChiSq = 0.07 + 0.07 +
0 .24 + 0.24 = 0.6358

df = 1

L-INT /r/

WD TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1

499 765
519.90 744.10

141 151
120.10 171.90

640 916

Total

1264

292

1556

ChiSq - 0.84 + 0.59 +
3 .64 + 2.54 = 7 .6032

df = 1

631



PAIRED TASKS

L-INT /r/

WD CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

499 1491
577.07 1412.93

141 76
62.93 154.07

640 1567

Total

1990

217

2207

ChiSq = 10.56 + 4.31 +
96.36 + 39.56 = 151.3026

df = 1

L-INT /r/

SENT TXT
Expected counts are printed below observed counts

Col 1 Col

Row 1

Row 2

Total

ChiSq =

df = 1

437 765
514.96 737.04

153 151
125.04 178.96

640 916

1 .52 + 1.06 +
6.25 + 4 . 37 =

T otal

1252

30 4

1556

13 .2006

632



PAIRED TASKS

L-INT /r/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 487 1491 1978
573.59 1404.41

Row 2 153 76 229
66.41 162.59

Total 640 1567 2207

ChiSq = 13.07 + 5.34 +
112.92 + 46.12 = 177.4447

df = 1

L-INT /r/

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 765 1491 2256
832.26 1423.74

Row 2 151 76 227
83.74 143.26

Total 916 1567 248.3

ChiSq = 5.44 + 3.18 +
54 .02 + 31 .58 = 94.2075

df = 1

633



PAIRED TASKS

L-INT /!/

WD SENT
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1

)46 550
548.43 547.57

94
91 .57

640

89
91 . 43

639

Total

1096

183

1279

ChiSq - 0.01 + 0.01 +
0.06+ 0.06=0.1504

df = 1

L-INT /!/

WD TXT

Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2 Total

>46

640

717
578.20 684.80

94 41
61.80 73.20

7!

1263

135

1398

ChiSq = 1.79 + 1.51 +
16 .77 + 14 .16 = 34 .2434

df = 1

634



PAIRED TASKS

L-INT /!/

WD CON
Expected counts are printed below observed counts

Row 1

Total

ChiSq :

df = 1

Col 1 Col 2

546 1432
577.52 1400.48

94 120
62.48 151.52

640 . <J O

Total

1978

214

2192

1.72 + 0 .71 +
15.90 + 6.56 = 24.8848

L-INT

SENT TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 1

Col 1 Col 2

550 717
579.54 687.46

89
59 .46

639

41
70 .54

758

Total

1267

130

1397

1.51 + 1 .27 +
14.67 + 12.37 = 29.8145

635



PAIRED TASKS

L-INT /!/

SENT CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 1

Col 2

1432

Col 1

550
578.05 1403.95

89 120
60.95 148.05

639 1552

Total

1982

209

2191

1.36 + 0 . 56 +

12.90 + 5.31 = 20.1380

L-INT /!/

TXT CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

717 1432
705.17 1443.83

41 120
52.83 108.17

758 155:

ChiSq = 0.20 + 0.10 +
2.65 + 1.29 =

df = 1

Total

2149

161

2310

4.2384

636



PAIRED TASKS

U-INT /r/

WD
Expected counts

Col 1

Row 1 489
494.00

Row 2 151
146 .00

Total 640

ChiSq = 0.05+
0.17 +

df = 1

SENT
are printed below

Col 2 Total

499 988
494.00

141 292
146 .00

640 1280

0.05 +

0.17 = 0.4437

observed counts

U-INT /r/

WD TXT
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 489
511 .18

757
734.82

1246

Row 2 151
128 .82

163
185.18

314

Total 640 920 1560

ChiSq =: 0.96 +
3.82 +

0 .67 +

2.66 = 8 .1070
df = 1

637



PAIRED TASKS

U-INT /r/

WD CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 489
579 .87

2269
2178 .13

2758

Row 2 151
60 .13

135
225 .87

286

Total 640 2404 30 44

ChiSq

df = 1

= 14.24 +
137 .32

3.79 +
+ 36.56 := 191.9052

U-INT /r/

SENT
Expected counts

TXT
are printed below

Col 1 Col 2 Total

Row 1 499
515.28

757
7 40 .72

1256

Row 2 141
124 .72

163
179 .28

304

Total 640 920 1560

ChiSq :

df = 1

= 0 .51 +

2.13 +

0 .36 +

1 .48 = 4.4767

638



PAIRED TASKS

U-INT /r/

SENT TXT
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 499 2269 2768
581.97 2186.03

Row 2 141 135 276
58.03 217.97

Total 640 2404 3044

ChiSq = 11.83 + 3.15 +
118.63 + 31.58 = 165.1954

df = 1

U-INT /r/

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 757 2269 3026
837.52 2188.48

Row 2 163 135 298
82.48 215.52

Total 920 2404 3324

ChiSq = 7.74 + 2 .96 +
78.61 + 30 .08 = 119 .3973

df = 1

639



PAIRED TASKS

U-INT /!/

WD SENT
Expected counts are printed below observed counts

Col 1 Col 2 Total

1232Row 1

Row 2

Total

613 619
616.00 616.00

^ (

24.00

640

21
24.00

640

48

1280

ChiSq = 0.01+ 0.01 +
0.38 + 0.38 = 0.7792

df = 1

U-INT /!/

WD TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1

on

15 .54

640

Col 2

613 753
624.46 741.54

7
18 . 46

760

ChiSq = 0.21 + 0.18+
8.45 + 7.11 =

df = 1

Total

1366

34

1400

15 .9446

640



PAIRED TASKS

U-INT /!/

WD CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

613 2213
626.69 2199.31

27
13 .31

640

33
46 .69

2246

ChiSq = 0.30 + 0.09 +
14.09 + 4.02 =

df = 1

Total

2826

60

2886

18 .4953

U-INT /!/

SENT TXT
Expected counts are printed below observed counts

Row 1

Total

Col 1 Col

619 753
627.20 744.80

21
12 .80

640

7
15 .20

760

Total

1372

28

1400

ChiSq = 0.11+ 0.09 +
5.25 + 4.42 = 9.8743

df = 1

641



PAIRED TASKS

U-INT /!/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 619
628 .02

2213
2203 .98

2832

Row 2 21
11 .98

33
42 .02

54

Total 640 2246 2886

ChiSq =: 0.13 +
6.80 +

0.04 +

1 .94 = 8 .9064
df = 1

U-INT /!/

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 753 2213 2966
749.89 2216.11

Row 2 7 33 40
10.11 29.89

Total 760 2246 3006

ChiSq = 0.01+ 0 .00 +
0.96 + 0.32 = 1 .2999

df = 1

642



PAIRED TASKS

ADV /r/

WD SENT
Expected counts ai-e printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

538 554
546.00 546.00

102
94 .00

640

86
94.00

640

Total

1092

188

1280

ChiSq = 0.12+ 0.12 +
0 .68 + 0 .68 = 1 .5961

df = 1

ADV /r/

WD TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

538 827
560.00 805.00

10 2 93
80.00 115.00

640 920

Total

1365

195

1560

ChiSq = 0.86 + 0.60 +
6.05 + 4.21 = 11.7242

df = 1

643



PAIRED TASKS

ADV /r/

WD CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 538 2813 3351
603.27 2747.73

Row 2 102 102 204
36.73 167.27

Total 640 2915 3555

ChiSq = 7.06+ 1.55 +
116.01 + 25.47 = 150.0996

df = 1

ADV /r/

SENT TXT

Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 554 827 1381
566.56 814.44

Row 2 86 93 179
73.44 105.56

Total 640 920 1560

ChiSq = 0.28 + 0.19 +
2.15 + 1.50 = 4.1174

df = 1

644



PAIRED TASKS

ADV /r/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 554 2813 3367
606.15 2760.85

Row 2 86 102 188
33.85 154.15

Total 640 2915 3555

ChiSq = 4.49 + 0 .99 +
80.37 + 17.65 = 103.4871

df = 1

ADV /r/

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 827 2813 3640
873.22 2766.78

Row 2 93 102 195
46.78 148.22

Total 920 2915 3835

ChiSq = 2.45 + 0.77 +
45.67 + 14.41 = 63.2995

df = 1

645



PAIRED TASKS

NSS /r/

WD SENT
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

ChiSq :

df = 1

624

16
16 .00

640

624
624.00 624.00

16
16 .00

640

0 .00 + 0.00 +
0.00 + 0.00 =

Total

1248

32

1280

0 .0000

NSS /r/

WD TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

624 894
622.77 895.23

16
17 .23

640

26
24.77

920

Total

1518

42

1560

ChiSq = 0.00 + 0.00 +
0 .09 + 0.06 = 0 .1532

df = 1

646



PAIRED TASKS

NSS /r/

WD CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq =

df = 1

Col 1 Col 2

624 2973
630.88 2966.12

16
9 .12

640

0.08 +
5.19 +

36
42 .88

300 9

Total

3597

52

3649

0 .02 +
1 .10 = 6.3843

NSS /r/

5ENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

1518Row 1

Row 2

Total

ChiSq :

df = 1

624
622 .77

16
17 .23

640

894
895.23

26
24 .77

920 1560

0.00 + 0 .00 +
0.09 + 0.06=0.1532

647



PAIRED TASKS

NSS /r/

SENT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 624 2973 3597
630.88 2966.12

Row 2 16 36 52

ChiSq = 0.08 + 0.02 +
5.19 + 1.10 - 6.3843

df = 1

NSS /r/

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 894 2973 3867

9.12 42.88

Total 640 3009 3649

905.48 2961.52

Row 2 26
14.52

36
47 .48

62

Total 920 3009 3929

ChiSq - 0.15 + 0.04+
9.08 + 2.78 = 12.0484

df = 1

648



APPENDIX 16

CHI-SQUARE TABLES FOR FINAL STOP PRODUCTION ACROSS
LEVELS

WORD ( + NSS )

Expected counts are printed below observed counts

Row 1

Col 1

324
579.20

Col 2

422
579.20

Col 3

641
579.20

Col 4

686
579.20

Col 5

823
579.20

Total

2896

Row 2 636 538 319 274 137 1904
380.80 380.80 380.80 380.80 380.80

Total 960 960 960 960 960 4800

ChiSq = 112.44 + 42.67 + 6.59 + 19.69 +102.62 +
171.03 + 64.89 + 10.03 + 29.95 +156.09 =

716 .0099
df = 4

-NSS

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 324
518.25

422
518.25

641
518 .25

686
518.25

20 73

Row 2 636
441 .75

538
441 .75

319
441.75

274
441.75

1767

Total 960 960 960 960 38 40

ChiSq -
: 72.81 + 17.88 + 29.07 + 54.30 +

85.42 + 20.97 + 34.11 + 63.70 = 378.2551
df = 3

64 9



STOPS

TEXT ( + NSS )

Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2 Col 3 Col 4

429 477 704 645
605.80 605.80 605.80 605.80

411 363 136 195

840 840 840 840

Col 5

774
605 .80

66
234.20 234.20 234.20 234.20 234.20

840

ChiSq = 51.60 + 27.38 + 15.92 + 2.54 + 46.70 +
133.47 + 70.83 + 41.18 t 6.56 +120.80 =

df = 4

Total

3029

1171

4200

: 516.9766

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 429
563 .75

477
563 .75

70 4
563 .75

645
563 .75

2255

Row 2 411
276.25

363
276 .25

136
276.25

195
276.25

110 5

Total 840 840 840 840 3360

ChiSq =: 32.21 +
65 .73 +

13.35 +

27.24 +

34.89 +

71 .20 +

11 .71 +

23.90 = 280 .2307
df = 3

650



STOPS

CONVERSATION ( + NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Col 5 Total

Row 1

Row 2

Total

386 310 554 616 819
466.16 384.13 513.69 589.22 731.80

330 280 235 289 305
249.84 205.87 275.31 315.78 392.20

716 590 789 905 1124

2685

1439

4124

ChiSq = 13.79 + 14.31 + 3.16 + 1.22 + 10.39 +
25.72 + 26.69 + 5.90 + 2.27 + 19.39 = 122.8378

df = 4

(-NSS )

Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Col 4 Total

Row 1 386
445.35

310
366 .98

554
490.76

616
562 .91

1866

Row 2 330
270.65

280
223 .02

235
298.24

289
342 .09

1134

Total 716 590 789 90 5 3000

ChiSq =: 7.91 +

13.02 +

8.85 +

14.56 +

8.15 +
13.41 +

5.01 +

8.24 = 79 .1371
df = 3

651



APPENDIX 17

CHI-SQUARE TABLES FOR COMPARISON OF TASKS BY
LEVEL

LOW

WD TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 324
434 .59

429
380.27

386
324.14

1139

Row 2 636
525 .41

411
459 .73

330
391 .86

1377

Total 960 840 716 2516

ChiSq =: 28.14 +

23.28 +
6 .24 +

5.17 +

11 .81 +

9.77 = 84 .4074
df = 2

L-INT

WD TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 422 477 310 1209
485 .62 424 .92 298.46

Row 2 538 363 280 1181
474 .38 415 .08 ro CD *—»■ CJ1

Total 960 840 590 2390

ChiSq = 8.34 + 6 . 38 + 0 .45 +
8.53 + 6.53 + 0.46 = 30.6897

df = 2

652



TASKS (STOPS)

U-INT

WD TXT CON
Expected counts are printed below observed counts

Col 1 Col 3

Row 1

Row 2

Total

641 704 554
704.15 616.13 578.72

319 136 235
255.85 223.87 210.28

960 840 789

Total

1899

690

2589

ChiSq = 5.66 + 12 .53 + 1.06 +
15.59 + 34.49 + 2.91 = 72.2330

df = 2

ADV

WD TXT CON
Expected counts ai~e printed below observed counts

Row 1

Row 2

Total

Col 1 Col 3

686 645 616
690.99 604.61 651.40

">74 1 95 289

269.01 235.39 253.60

960 840 905

Total

1947

758

2705

ChiSq = 0.04+ 2.70 + 1.92 +
0.09 + 6.93 + 4.94 = 16 .6204

df = 2

653



TASKS (STOPS)

N£

WI) TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Col 3 Total

Row 1 823 774 819 2416
793.21 694.06 928.72

Row 2 137 66 305 508
166.79 145.94 195.28

Total 960 840 1124 2924

ChiSq = 1.12 + 9.21 + 12.96 +

df = 2
5.32 + 43.79 + 61.65 = 134.0433

654



APPENDIX 18

CHI-SQUARE TABLES FOR COMPARISON OF PAIRED
TASKS

LOW

WD

Expected counts

Col 1

Row 1 324
401 .60

Row 2 636
558.40

Total 960

ChiSq = 14.99 +
10.78 +

df = 1

TXT
are printed below

Col 2 Total

429 753
351.40

411 1047
488 .60

840 1800

17.14 +

12.32 = 55.2394

observed counts

LOW

WD CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 324 386 710
406.68 303.32

Row 2 636 330 966
553.32 412.68

Total 960 716 1676

ChiSq = 16 .81 + 22.54 +
12.36 + 16.57 = 68.2701

df = 1

655



PAIRED TASKS (STOPS)

LOW

TXT CON
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 429 386 815
543.76 271.24

Row 2 411 33 444
296.24 147.76

Total 840 419 1259

ChiSq = 24.22 + 48 .56 +
44.46 + 89.13 = 206.3771

df = 1

L-INT

WD TXT
Expected counts are printed below observed counts

Col 1 Col 2 Total

Row 1 422 477 899
479.47 419.53

Row 2 538 363 901
480.53 420.47

Total 960 840 1800

ChiSq = 6.89 + 7.87 +
6.87 + 7 .85 = 29.4859

df = 1

656



PAIRED TASKS (STOPS)

L-INT

WD CON
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

Total

422 310
453.37 278.63

538 280
506.63 311.37

960 590

Total

732

818

1550

ChiSq = 2.17 + 3.53 +
1 .94 + 3.16 = 10 .8037

df = 1

L-INT

Expected
TXT
counts

CON
are printed below

Col 1 Col 2 Total

Row 1 477
462 .29

310
324.71

787

Row 2 363
377 .71

280
265 .29

643

Total 840 590 1430

ChiSq =

df = 1

0 .47 +
0 .57 +

0 .67 +
0 .82 = 2 .5217

657



PAIRED TASKS (STOPS)

U-INT

WD TXT
Expected counts are printed below observed counts

Row 1

Row 2

Total

ChiSq :

df = 1

Col 1 Col 2

641 704
717.33 627.67

319 136
242.67 212.33

960 840

8.12 + 9.28 t
24.01 + 27.44 =

Total

1345

455

1800

68 .8592

U-INT

WD CON
Expected counts are printed below observed counts

Col 1 Col 2

Row 1

Row 2

T otal

641 554
655.92 539.08

319 235
304.08 249.92

960 789

Total

1195

554

1749

ChiSq = 0.34 + 0.41 t
0.73 t 0.89 = 2.3744

df = 1

658



RAIRED TASKS (STOPS)

U-INT

TXT CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

704 554
910.83 347.17

1366 235
1159.17 441.83

>070 789

Total

1258

1601

2859

ChiSq - 46.97 +123.22 +
36.90 + 96.82 = 303.9106

df = 1

ADV

Expected
WD

counts
TXT
are printed below

Col 1 Col 2 Total

Row 1 686
709.87

645
621 .13

1331

Row 2 274
250 .13

195
218 .87

469

Total 960 840 1800

ChiSq =

df = 1

0 . 80 +

2 .28 +
0 .92 +

2 .60 = 6 .5993

659



PAIRED TASKS (STOPS)

ADV

WD CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

686 616
670.20 631.80

274 289
289.80 273.20

960 905

Total

130 2

563

1865

ChiSq = 0.37 + 0.40 +
0.86 + 0.91 = 2.5433

df = 1

ADV

TXT CON
Expected counts are printed below observed counts

Row 1

Col 1 Col 2

645 616
607.01 653.99

195 289
232.99 251.01

Total

ChiSq :

df = 1

840 905

Total

1261

484

1745

2.38 + 2.21 +

6.19 + 5.75 - 16.5249

660



PAIRED TASKS (STOPS)

NSS

Expected
WD
counts

TXT
are printed below

Col 1 Col 2 Total

Row 1 823
851 .73

774
745 .27

1597

Row 2 137
108 .27

66
94.73

203

Total 960 840 1800

ChiSq =

df = 1

0 .97 +
7.63 +

1.11 +
8.72 = 18.4178

NSS

WD CON
Expected counts are printed below observed counts

Row 1

Row 2

Total

Col 1 Col 2

823 819
756.39 885.61

137 305
203.61 238.39

960 1124

Total

1642

442

2084

ChiSq = 5.87 + 5.01 +
21 .79 + 18 .61 = 51 .2765

df = 1

661



PAIRED TASKS (STOPS)

NSS

TXT CON
Expected counts are printed below observed counts

Row 1

Total

Col 1 Col 2

774 819
681.32 911.68

66 305
158.68 212.32

840 1124

Total

1593

371

1964

ChiSq = 12 .61 + 9.42 +
54.13 + 40.45 = 116.6072

df = 1

662
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