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rcpctitiscorcs across each of the s.}fllablc lengths; for the percentage of vowels and consonarq
correct across different syllable lengths for both words and nonwords; and also for the percentage o
different types of errors naﬂy syllable substitutions, omissions and additions in both words and
nonwords (see Appendix B). The resulis revealed that the accuracy of the repetition scores was betier
for words on the whole and at all syllable lengths compared to nonu? for both age groups and
gender which can be attributed to the effect of lexical status. Further the children in the higher age
group performed better on the repetition of words and nonwords than the children in the lower age
group. This shows that as children grow their phonological working memory also matures. Their
better performance could be attributed to the more proficient articulatory abilities and better subvocal
rehearsal mechanism of the phonological loop which helps to actively maintain the to-be-repeat
*skeleton’ of sub-lexical components (e.g., syllables, onsets-rimes) (Gather@e & Baddeley, 1989). In
general, the children in both the age groups performed betier on the 2- and 3-syllable length nonwords
than on 4- and 5-syllable length nonwords. This might be attributed to the lesser frequency of
exposure of the children at this age to longer syllable length words.

Further the results indicated a significant difference between the performance of chil of 4-5 and
S-6years age group on 2 and 3-syllable length words where in the performance of children in the
higher age group was significantly better (NEB that of the children in the lower age group. However,
with respect to the repetitior? nonwords, there was a significant differcnce between the children of
the two age groups, on 3-, 4- and S-syllable length nonwords. The results indicate that there is a
greater development between age groups at 2 and 3 syllable length word level compared to the 4 and
5 syllable length word level. This indicates that the refining of the phonological working memory
progresses in a step by step fashion from 2 and 3 syllable to 4 and 5 syllable level.

Further the scores were computed and compared across children from different age groups
representing different socio-economic status (SES) which did not reveal any significant group
differences on the Kruskal Wallis test for any of the parameters. The effect of gender was also not
significant tnan;.- of the parameters of WNRT-K. The mean, SD values, chisquare and level of
significance values have been depicted in Table 4.1.
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Table 4.1. Mean and Standard Deviation (SD) values for word and nonwerd accuracy at each syllable
length for children from different socioeconomic status (SES).

Syllable  SES 4-5yrs 5-6yrs
length Mean SD Chi p Mean SD Chi p
square  values square values
(df, 2) (df, 2)
WAZsy 1 9.93 0.26 10,00 0.00
2 9.78 0.42 249 0.29 9.91 0.29 2.03 0.36
3 9.82 0.41 9.97 0.18
WA3sy 1 9.39 0.88 2.03 0.36 9.74 0.56 2.74 0.25
2 9.41 0.80 9.57 0.73
3 9.64 0.67 9.87 0.35
WAdsy 1 9.61 0.88 3.54 0.17 9.69 0.67 0.62 0.73
2 9.30 1.07 9.70 0.47
3 9.27 0.79 933 1.30
WASsy 1 8.96 2.63 0.76 0.69 9.37 0.60 0.32 0.85
2 8.37 1.45 9.30 0.88
3 8.73 1.10 8.87 1.63
OWA 1 37.54 2.59 228 0.32 38.90 1.10 0.27 0.87
2 36.26 4.10 38.44 1.76
3 37.46 242 38.03 2.75
NWA2sy 1 9.71 0.54 0.88 0.65 9.21 2.28 3.68 0.16
2 9.44 0.89 9.74 0.54
3 9.46 1.21 9.90 0.31
NWAJsy 1 9.36 0.91 0.42 0.42 9.63 0.50 1.08 0.58
2 9.15 1.29 9.39 0.78
3 8.91 1.51 9.57 0.73
NWAdsy 1 8.00 1.61 1.01 1.01 8.95 1.03 0.6] 0.74
2 3.26 1.68 9.13 0.97
3 8.18 227 9.03 1.33
NWASsy 1 5.50 2.05 0.99 0.99 6.53 2122 0.51 0.77
2 5.96 230 6.87 224
3 6.00 245 6.50 1.94
ONWA 1 32.12 4.26 1.31 1.31 34.84 2.99 0.89 0.96
2 32.74 4.72 3522 3.07
3 32.55 6.70 34.90 3.29

|W- words; NW- nonwords; 1- children of lower socioeconomic status; children of middle

socioeconomic status; 3- children of higher sociceconomic status; A2sy - accuracy al 2-syllable
length; A3sy - accuracy at 3- syllable length; Adsy - accuracy at 4-syllable length; AS5sy - accuracy at
syllable length; OWA - overall accuracy for the entire words; ONWA - overall accuracy for the entire

nonwords|

Psychometric properties of WNRT-K

Reliability

Reliability refers to how consistently any measurement estimates the characteristic in question. The
different types of reliability measure considered here are:

* Test-retest: The consistency of test results produced across a given time interval.

* [nter-rater: The consistency in scoring between different raters.
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According to Anastasi and Urbina (1997), coefficients at or above 0.80 are acceptable, while those of
(.90 and above are desirable.

;e.s'r—re.re.r.' reliability

To examine the stability of the word and nonword repetition test performance across time, a
subsample of 16 children (11%) of the total sample were retested by the same examiner within two
weeks of the first test. Intra class correlations were computed for total word + nonword on the
word and nonword repetition test. The test-retest reliability was calculated using the Cronbach’s
coefficient alpha which was found to be 0.80. This suggested acceptable levels of test-retest reliability
for the overall test,

Inter-rater reliability

Randomly selected subsamples of recordings were used to assess inter-rater reliability, A sample of
14 children (10%) of the total sample was independently blind-rated by the examiner and a trained
SLP. Their scores for key measures were compared with online scoring by testers. Acceptable levels
of reliability were achieved wherein the Cronbach’s coefficient alpha was 0.71.

Validity
Validity is defined as the extent to which a test measures the construct it purporis to measure
(Anastasi & Urbina, 1997). Test validation demonstrates whether or not appropriate and meaningful
inferences can be made from the test.

The test developed was validated by administering it on ten typically developing children in each of
the two age groups (4-Sycars and 5-6years) who were not a part of the carlier subject sample selected,
'l‘hemaenty children were selected from new schools other than the schools from where the earlier
138 children were selected to participate in the study. They were administered with the complele lest
of 40 words and 40 nonwords along with the practice items auditorily through hhoncs using a
laptop. They were given similar instruction as given to earlier set of children who participated in the
study. The repeated responses of the children were transcribed verbatim using broad phonetic
transcription online and were also recorded into the laptop. The responses were scored for both the
accuracy of the responses and error analysis. The raw scores were calculated and the mean and 5D
values were computed using descriptive statistics. The mean values of the validation samples were
lying within the mean plus or minus 5D values or closer to the mean values of the earlier 138 samples
children who were tested, suggesting a good validity of the test.
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Table 4.2. Mean and Standard Deviation (8D) values for the validation samples of the twenty
children and the 138 typically developing children considered.

Validation samples Mean of 138 children
Mean SD Lower bound Upper bound

WA2sy 9.60 0.68 9.63 10.21
WA3sy 945 0.69 8.89 10.29
WAdsy 945 0.69 8.50 10.40
WASsy 8.95 1.36 7.28 11.56
WOA 37.45 2.50 34.91 40.55
NWA2sy 9.30 0.80 8.56 10.68
NWA3sy 8.55 1.23 8.39 10.34
NWAdsy 845 1.57 7.10 10.12
NWASsy 6.10 1.25 4.01 8.40
NWOA 32.35 3.38 29.54 38.00
WNWA2sy 18.90 1.12 18.78 20.40
WNWA3sy 18.00 1.59 17.64 20.30
WNWAdsy 17.85 1.84 16.06 20.12
WNWASsy 15.25 205 11.83 18.21
TWNWA 69.60 5.27 64.79 71.73
WPVC1sy 99.75 1.12 9953 100.39
WPVC3sy 99 83 0.75 98.63 100.93
WPV Cdsy 99.13 1.47 98.59 100.79
WPVC5sy 99.70 0.98 96.16 101.82
WTPVC 99.57 0.71 98.59 100.47
NWPVClsy 98.25 2.94 99.16 100.62
NWPVC3sy 100.00 0.00 98.71 100.67
NWPVCdsy 98.88 1.72 97.30 99.21
NWPVCSsy 95.50 2.59 92.70 99.54
NWTPVC 97.75 1.40 96.59 99.81
WPCC2sy 97.62 362 98.15 100.95
WPCC3sy 98.38 2.02 95.10 102.14
WPCCdsy 98.66 il 95.88 101.30
WPCCSsy © 98.17 339 93.57 100.93
WTPCC 98.31 2.15 96.39 100.27
NWPCClsy 97.38 3.62 95.13 101.98
NWPCC3sy 95.59 3.88 94,93 101.33
NWPCCdsy 96.83 397 92.16 100.99
NWPCC5sy 92.89 4.80 84.88 99.26
NWTPCC 95.27 3.05 91.80 99.66

[W- words; NW- nonwords; WNW- words and nonwords combined; A2sy - accuracy at 2-syllable

length nonwords, A3sy - accuracy at 3-syllable length nonwords; Adsy - accuracy at 4-syllable length

nonwords; ASsy - accuracy at syllable length nonwords; WOA - overall accuracy for words; NWOA -

all accuracy for nonwords; TWNWA- accuracy for the entire words and nonwords combined,

C - percentage of vowels correct; TPVC - total percentage of vowels correct; PCC - percentage of
consonants correct; TPCC - total percentage of consonants correct].

Clinical validity

Five children with language impairment were administered with the entire test developed i.e. the word
and nonword repetition test to evaluate the clinical validity of the test. The children with the language
delay were in the age range of 6.5-9y d all of them had a language age of 5-6yrs. The children
with a language delay included two children with specific ge impairment (SLI) and three
children with leaming disability (LD) who were diagnosed by a qualified team of professionals
including a speech-language pathologist and a clinical psychologist.
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The repetition of'grds and nonwords by the children with language impairment were compared with
the repetition scores of language age matched 5-6years old lypican developing children. The two
groups were compared on both the accuracy of the response, the percentage of vowels/consonants
correct and also on the percentage of syllable substitution, omission or addition errors. The raw scores
of repetition by both the groups were subjected to the descriptive statistics o obtain the mean and
standard deviation values.

A. Accuracy of the responses:

The mean values indicated that the accuracy of repetition was higher in typically developing
children compared to that of the children with language impainment at cach syllable length and also
on the overall scores in both words and nonwords which is depicted in Table 4.3 and Figures 4.1,
4.2, 4.3 and 4.4 respectively. Further the accuracy of scores decreased from 2 syllable to 5-syllable
in both words and nonwords in both the groups. Also the accuracy scores were highfll at each
syllable length and also on the overall scores for words compared to that of nonwords in both the
groups.

Table 4.3. Mean and S.'am.f Deviation (SD) values for acenracy of words and nonwords at each
syllable length for typically developing children and children with language impairment.

Accuracy in words and Typically developing children Children with language
nonwords (TD) impairment (CLI)
Mean 5D Mean sD
WA2sy 9.96 0.20 9.80 0.45
WA3sy 9.74 (.56 9.00 1.23
WAdsy 9.54 0.95 9.40 1.34
WASsy 9.14 1.21 7.80 228
WOA 38.39 211 36.00 4.58
NWA2sy 9.67 1.23 8.40 0.89
NWA3sy 9.53 .69 8.00 1.58
NWAdsy 9.04 1.13 4.60 1.34
NWASsy 6.63 2.09 3.00 1.87
NWOA 34.99 3.1 24.00 3.74
WNWA2sy 19.75 0.47 18.20 1.10
WNWA3sy 19.26 0.95 17.00 2.55
WNWA4sy 18.60 1.73 14.00 1.23
WNWASsy 15.64 3.13 10.80 342
WNWOA 72.68 6.22 60.20 1 6.72

[W- words; NW- nonwords; WNW- words and nonwords combined; Alsy - accuracy at 2-syllable
length nonwords; A3sy - accuracy at 3-syllable length nonwords; Adsy - accuracy at 4-syllable length
nonwords; ASsy - accuracy at syllable length nonwords; WOA - overall accuracy for words; NWOA -
overall accuracy for nonwords; WNWOA- overall accuracy for words and nonwords combined].
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Figure 4.1. Mean accuracy of word and nonword repetition across syllable fength in both the
groups (CLI- children with language impairment).
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Figure 4.2. Mean accuracy of word repetition across syllable length in both the groups (CLI-
children with language impairment).
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Figure 4.3. Mean accuracy of nonword repetition across syllable length in both the groups (CLI-
children with language impairment),
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Figure 4.4, @wn accuracy of words, nonwords words and nonwerds combined across
syllable length in both the groups ((él- children with language impairment).

The results of Mann-Whitney U test indicated a significant difference existed between children with
language impairment and typically developing children in the accuracy of the responses in words
only at 3syllable length, where the typically developing c@en obtained higher scores than that of
children with language impairment at p<0.05. However, there was no significant difference in the
accuracy # waords at other syllable lengths and alse on the overall scores.

Further, there was a significant difference in the perﬁ:-nnanc-:?elwe:m the two groups on the
accuracy of nonwords at all the syllable lenshs viz. 2-, 3-, 4-, S-syllable lengths and also on the
overall accuracy scores on nonwords. The typically developing children performed significantly
better compared to the children with language impairment on the nonwords. In addition, they
obtained significantly higher scores on the total words and nonwords at each of the syllable lengths
and also on the overall accuracy of repetition of total words and nonwords at p<0.01. The /&' values
and the level of significance values have been shown in Table 4.4,
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Table 4.4. Id."i.'i of the Mann-Whitney U test for the accuracy of word and nonword repetition
between typically developing and children with language impairment.

Words and nonwords at

different syllable lengths [/ values p values
WAZsy 53 K
WA3sy 2.07 0.04*
WAdsy 0.17 0.86
WASsy 1.85 0.06
WOA 1.82 0.07
NWA2sy 4.22 0.00%*
NWA3sy 2.62 0.01%
NWAdsy 3.85 0.00+*
NWASsy 299 0.00%#*
NWOA 373 0.00%*
WNW2sy 4.02 0.00**
WNW3isy 2.54 0.01*
WNWd4sy 3.60 0.00+*
WNWSsy 2.96 0.00%*
WNWOA 3.38 0.0%*

[W- words; NW- nonwords; WNW- words and nonwords combined; s- accuracy at 2-syllable
length nonwords; A3s-accuracy at 3-syllable length nonwords; Ads- accuracy at 4-syllable length
nonwords; ASs-accuracy at syllable length nonwords; WOA - overall accuracy for words; NWOA -
overall accuracy for nonwords; WNWOA- overall accuracy for words and nonwords combined; **
p<0.01; * p=0.05].

The results indicated a poorer performance of children with language impairment especially on
nonwords at all syllable lengths. This suggests that the entire nonword repetition task viz. even the
shorter syllable length nonwords were useful in differentiating children with language impairment
from the language matched typically developing children.

B. Percentage of phonemes correct:

The mean and the SD aucs for the percentage of phonemes correct were compuled using
descriptive statistics. The percentag&lf vowels/consonants correct was compared between the two
groups and is shown in Table 4.5. Both the groups obtained higher percentage of vowels correct
compared to that of consonants. This has been depicted in Figure 4.5,

The mean values of PVC (percentage of vowels correct) in words indicated that the children with
language impairment obtained lower PVC at Ssyllable length in words, whereas typically
developing children obtained similar mean scores at all the syllable lengths in words, éﬂilm‘
pattern was observed in nonwords. Further the PVYC in nonwords were higher for typically
developing children compared to the children with language impairment as can be observed from
the mean values. The typically developing children attained similar means of PVC on 2-, 3-, and 4-
syllable lengths nonwords but achieved lower PVC mean scores on only 5-syllable length
nonwords, w the children with language impairment obtained lower mean PVC scores on 2, 4,
and also on 3-syllable length nonwords.

The mean values of the PCC (percentage q;msonanls correct) indicated that the PCC was higher
in words compared to that of nonwords in both typically dcva:uing children and children with
language impairment. The mean PCC values in nonwords decreased from 2-syllable length
nonwords to S-syllable length nonwords. The children with language impairment obtained very less

C scores at 5-syllable length nonwords :;cm'pamd to the typically developing children. The same
15 shown in Table 4.5,
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Table 4.5. Mean and Standard De n (SD) for PVC and PCC in words and nonwords ar
each syllable length for typically developing children and children with language

impairment.
Typically developing children (TD) Children with language
impairment (CLI)

Mean sSD Mean SD
WPVC2sy 99.93 0.59 100.00 0.00
WPVC3sy 99.91 (.55 9933 1.49
WPV Cdsy 99.72 1.30 100.00 0.00
WPYCS5sy 99 .58 1.11 97.60 2.61
WTPVC 99.72 0.64 99.00 1.08
NWPVC2sy 99.79 1.01 95.00 6.12
NWPVC3sy 99.68 0.99 98.67 1.83
NWPVCdsy 99.34 1.39 93.50 2.35
NWPVC5sy 96.25 347 93.20 5.93
NWTPVC 98.41 1.44 96.29 1.17
WPCC2sy 99.80 0.96 99.05 2.13
WPCC3sy 98.94 3.99 96.47 6.38
WPCCdsy 98.85 2.56 98.05 4.36
WPCCSsy 97.84 311 91.54 11.59
WTPC 98.76 1.67 95.54 6.61
NWPCC2sy 99.27 2.06 94.29 398
NWPCC3sy 98.69 2.41 93.53 4.83
NWPCCdsy 97.76 3.44 4,89 9.51
NWPCCSsy 93.43 5.96 77.69 5.88
NWTPCC 96.87 252 85.68 6.83

[W - words; NW - nonwgklls; 2sy - 2-syllable length, 3sy - 3-syllable length; 4sy - 4-syllable length;
5sy - 5-syllable length, PVC - percentage of vowels correct; TPVC - total percentage of vowels
correct; PCC - percentage of consonants correct; TPCC - total percentage of consonants correct|
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Figure 4.5. Total percentage of vowels and consonants correct in words and nonwords in both
. the groups (CLI- children with language impairment).
1

Mann-Whitney U test was carried out to find out the significant di ce, if any, in the PVC
between the two groups in both words and nonwords. The results indicated that there was a
significant difference in the PVC in words only at 5-syllable length and also at the total PVC in
WOl etween the two groups (p<0.05). The PVC in nonwords was significantly different between
the children with language impairment and typically developing children at 2-, 3-, 4-, and total PVC
in nonwords. That is the children with language impairment lower PVC E:s than the typically
developing children at 2-, 3-, 4-, and total PVC in nonwords. However was no significant
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difference in the PYC between the two groups at 5-s e length nonwords. The /z/ and pﬂl&s
have been depicted in Table 4.6, The lesser PVC in children with language imp ni than the
typically developing children suggests the relatively weaker phonological encoding in children with
language impairment during the repetition tasks,

The PCC in words between the groups compared using gann-Whitney U test indicated that there
was no significant difference in the PCC between the two groups at any of the syllable lengths.
However the PCC in nonwords were signilicantly dillerent between two groups at all the
syllable lengths, and also on the overall PCC in nonwords. The /z' and p values have been depicted
in Table 4.6. The children in both the groups obtained higher PVC than the PCC.

Table 4.6. Results of Mann-Whitney U test for the PVC and PCC between typically developing
children and children with language impairment.

PYC and PCC for words and

lz/ values p values
nonwords
WPVC2sy 0.26 0.79
WPVC3sy 1.91 0.06
WPV Cdsy 0.61 0.55
WPVCSsy 2.79 0.01*
WITPVC 2.21 0.03*
NWPVC2sy 4.54 0.00**
NWPVC3sy 2.06 0.04*
NWPVCdsy 4.53 0.00**
NWPVC5sy 1.31 0.19
NWTPVC 2.90 0.00%#
WPCC2sy 1.53 0.13
WPCC3sy 1.21 0.23
WPCCdsy 0.06 0.96
WPCC5sy 1.93 0.05
WTPC 1.90 0.06
NWPCC2sy 4.02 0.00**
NWPCClsy 2.88 0.00**
NWPCCdsy 3.62 0.00**
NWPCC5sy 3.39 0.00*#
NWTPCC 9 3.60 0.00**
[W - words; NW - nonwords; 2sy - 2-syllable length, 3sy - 3-syllable length; E- 4-syllable length;

35y - S-syllable length; PVC - percentage of vowels correct; TPVC - total percentage of vowels
correct; PCC - percentage of consonants correct; TPCC - total percentage of consonants correct; **
p=0.01; * p=0.03]

C. Percentage of errors:

The errors such as syllable substitutions, omissions and additions were noted and converted into
percentage values. The mean and SD values were computed using the descriptive statistics for all
the errors ianth the groups which have been depicted in Table 4.7. The me lues sugpested that
the syllable substitutions were the most frequent type of errors seen in the repetition of words and
nonwords in both the groups compared to the syllable omissions and additions, The percentage of
syllable substitutions (PSEJwas more in nonwords than words in both the groups. Also the PSS
errors increased with the uf§ase in the syllable length in both the groups. Furthermore the mean
values of PSS indicated a higher percentage of cﬁs in the children with language impairment
compared to the typically developing children. This has been depicted in Figure 4.6.
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Table 4.7. Mean and Standard Deviation (SD) values for percentage of diffe rrors in words and
nonwords at each syllable length for wpically developing and children with language

impairment.
Errors Typically developing children Children with language

(D) impairment (CLI)

Mean sD Mean 5D

WPSS2sy 0.2 1.01 1.00 2.24
WPSS3sy 1.0 2.14 4.00 5.48
WPSSdsy 1.15 2,52 2.00 4.47
WPSS5sy 2.28 3.43 6.80 10.83
WTPSS 1.36 1.54 4.00 6.17
NWPSS2sy 0.82 222 8.00 6.71
NWPSS3sy 1.52 2.68 8.00 7.67
NWPSS54sy 2.50 3.36 18.50 742
NWPSS5sy 8.97 6.94 24.40 5.90
NWTPSS 4,37 3.20 16.88 5.52
WPSO1sy 0.14 1.19 0.00 0.00
WPSO3sy 0.00 0.00 0.00 0.00
WPSO4dsy 0.17 1.21 0.00 0.00
WPSOSsy 0.36 1.44 1.20 1.79
WTPSO 012 0.44 043 0.64
NWPSO2sy 0.00 0.00 0.00 0.00
NWPSO3sy 0.00 0.00 0.67 1.49
NWPSO4sy 0.03 0.30 0.00 0.00
NWPSOSsy 0.58 1.14 2.00 3.46
NWTPSO 0.22 0.41 0.00 0.00
WPSA2sy 0.07 .59 0.00 0.00
WPSA3sy 0.00 0.00 0.00 0.00
WPSAdsy 0.03 0.29 0.00 0.00
WPSASsy 0.06 0.33 0.40 0.89
WTPSA 0.04 0.16 0.14 0.32
NWPSA2sy 0.42 1.63 1.00 2.24
NWPSA3sy 0.09 0.55 0.00 0.00
NWPSA4sy 0.14 0.58 0.50 1.12
NWPSASsy 0.28 0.79 0.80 1.10
NWTPSA 0. 0.39 0.57 0.60

[W-words; NW- noj

rds; 2sy - 2-syllable length, 3sy - 3-syllable length; 4sy - 4-syllable length; Ssy
- 5-syllable length, PSS - percentage of syllable substitutions; Tl
substitutions; PSO - percentage of syllable omissions; TPSO -Total percentage of syllable omissions;
PSA - percentage of syllable additions; TPSA -Total percentage of syllable additions]

23

-Total percentage of syllable




16.9
o {
& 15 |
g
g 10
£ - o
- - 2.37 n
b 5,| !
= i“l 0104 020 o001 o006 O
0 + i S| [ SESEIET — S p  EERCU TA ,— [103

WTPSS NWTPSS WTPSO NWTPSO WTPSA NWTPSA

Substitution, omission and addition errors in words and
nonwaords

Figure 4.6. Total percentage of errvors (PS5, PSQ & PSA) in both the groups of children for words
and nonwords (CLI- children with language impairment).

The Mann-Whitney U test suggested a significant difference in the PSS errors in nonwords at each of
the syllable length between the children with language impairment and typically dc\fclup children
{p<0.05). However, the results showed no significant difference in the PSS in words at different
syllable lengths. The PSO (percentage of s le omissions) was significantly different between the
two groups at only 5-syllable length words and also at only 3-syllable length nonwords. The /z/ and
the /p/ values of PSS and PSO have been depicted in Table 4.8, The PSO were observed less
frequently than the PSS in repetition tasks. This could be attributed to the fact that, a length of the
nonword increased, the participants experienced difficulty with forming or holding detailed
phonological representations in working memory. Nevertheless no significant difference was found in
PSA (percentage of syllable additions) between the two groups at different syllable lengths in both
waords and nonwaords as the PSA were very less frequently seen during the repetition tasks.
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Table 4.8. 9&51-‘-’-'5 of the Mann-Whitney U test for the percentage of errors between hipically
developing children and children with language impairment,

Percentage of errors in words &

fermiBtSE l2/ values p values
WPS52sy 1.53 0.13
WPSS3sy 1.95 0.05
WPS54sy 0.16 0.87
WPS55sy 1.31 0.19
WTPSS 1.47 0.14
NWPSS2sy 4.68 0.00**
NWPSS3sy 2.75 0.01*
NWPSS4sy 385 0.00%*
NWPSS5sy 335 0.00%*
NWTPSS 3.72 0.00%*
WPS02sy 0.26 0.79
WPS03sy 0.00 1.00
WPS04dsy 0.38 0.71
WPSOSsy 2,19 0.03*
WTPSO 2.00 0.05
NWPSO2sy 0.00 1.00
NWPSO3sy 3.80 0.00%*
NWPSO4sy 0.26 0.79
NWPS0S5sy 0.99 0.32
NWTPSO 1.26 0.21
WPSA2sy 0.26 0.79
WPSA3sy 0.00 1.00
WPSA4sy 0.26 0.79
WPSASsy 1.91 (.06
WTPSA 1.26 0.21
NWPSA2sy 1.02 0.31
NWPSA3sy 0.38 0.71
NWPSAdsy 1.26 0.21
NWPSASsy 1.56 0.11
NWTPSA 9 1.80 007

[W-words; NW- norfilbrds; 2sy - 2-syllable length, 3sy - 3-syllable length; 4sy - 4-syllable length; Ssy
- 5-syllable length; PSS - percentage of syllable substitutions; T -Total percentage of syllable

substitutions; PSO - percentage of syllable omissions; TPSO -Total percentage of syllable omissions;
PSA - percentage of syllable additions; TPSA -Total percentage of syllable additions; ** p<0.01; *
p<0.05]

To summarize, the findings from the standardization sample demonstrate that the reliability and
validity of the WNRT-K are adequate and confirm that this test is psychometrically robust.
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Appendix B

Table B.1. Mean and Standard Deviation (SD) for words and nonwords separately across
different syllable length, age and gender.

Syllable Age Males L T Total
henepil gr?f'p._. Mean  SD  Mean SD Mean sSD
o 4-5yTs 9.84 0.37 9.85 0.36 9.85 0.36
WA2sy 5-tyrs 9.93 0.25 9.98 0.15 9.96 0.20
Total 9.89 0.32 9.92 0.27 9.91 0.29
4-Syrs 9.38 0.87 9.50 0.75 9.44 0.81
WA3sy 5-6yrs 9.63 0.67 9.3] 0.46 9.74 0.56
Total 9.50 0.78 9.67 0.62 9.59 0.70
4-5yrs 9.38 1.07 9.47 0.83 9.42 0.95
WAdsy 5-6yrs 9.63 0.89 9.48 0.99 9.54 0.95
Total 9.50 0.99 9.47 0.92 9.49 0.95
4-5yrs 8.47 1.41 8.88 2.42 8.68 1.99
WASsy 5-6yrs 9.13 1.17 9.14 1.26 9.14 1.21
Total 8.79 1.33 9.03 1.86 8.92 1.64
4-5yrs 36.56 4.03 3741 2.38 37.00 3.29
WOA 5-6yrs 38.33 2.17 38.43 2,10 38.89 2.11
Total 37.42 336 37.97 2.27 37.00 3.29
4-5yrs 9.53 0.80 9.59 0.86 9.56 0.83
NWA2sy 5-6yrs 9.77 0.50 9.60 1.56 9.67 1.23
Total 9.65 0.68 9.60 1.29 9.62 1.06
4-Syrs 9.13 1.24 9.27 1.34 9.20 1.18
NWA3sy 5-6yrs 9.50 0.78 9.55 0.63 9.53 0.69
Total 9.31 1.05 942 0.90 9.37 0.97
4-5yrs 7.88 1.60 338 1.84 8.12 1.74
NWA4sy 5-6yrs 8.77 1.36 9.24 0.91 9.04 1.13
Total 8.31 1.54 3.86 1.46 8.61 1.52
4-5yrs 5.50 2.14 6.03 225 577 2.20
NWASsy 5-6yrs 6.13 232 6.98 1.87 6.63 2.09
Total 3.81 2.23 6.55 2.09 6.22 2.18
4-5yrs 31.50 4.65 33.32 4.93 32.44 4.85
NWOA S-6yrs 34.20 3.40 35.55 2.79 34.99 an
Total 32.81 4.28 34.55 4.03 33.77 4.21

[W- words, NW- nonwords; A2sy-accuracy al 2-syllable length; A3sy-accuracy at 3-syllable length;
Adsy- accuracy at 4-syllable length; ASsy-accuracy at syllable length; WOA - overall accuracy for
words; NWOA - overall accuracy for nonwords]
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Table B.2. BW&an and Standard Deviation (SD) values for word and nonword accuracy combined
at each syllable length for both the age groups across gender.

Syllable Age _@:ma les ~ Males Total

_ lemgth  group Mean SD Mean SD  Mean _ SD
WNWAZsy 4-5yrs 19.44 1.0 19.38 1.01 19.41 1.04
5-byrs 19.79 042 19.70 0.54 19.75 047

Total 19.63 0.80  19.53 0.82 19.59 0.8l

WNWA3sy 4-5yrs 18.77 1.67 18.53 1.55 18.65 1.60
5-6yrs 19.36  0.76  19.13 1.17 19.26 095

Total 19.09 1.28 18.82 1.40 18.97 1.33

WNWA4sy 4-5yrs 17.82 234 17.25 202 17.55 219
5-6yrs 18.74 153 1840 1.98 1860 1.73

Total 18.33  1.98 17.81 2.06 18.09 203
WNWASsy 4-5yrs 1465 319 14.00 3.10 1433 3.14
5-6yrs 1591 3.28 15.27 2.94 1564  3.13
Total 1534 3.28 14.61 3.06 1502 319

TWNWA 4-5yrs 70.62 6.68  68.75 6.08 6971 6.42
S-6yrs 73.12 697 7207 504 7268 6.22
Total 72.00 l 70.36 580 7126 647
[WNW- words and nonwords combined; A2sy - accuracy at 2-syllable length; A3sy - accuracy at 3-
syllable length; Adsy - accuracy at 4-syllable length; ASsy - accuracy at syllable length, TWNW A-
accuracy for the entire words and nonwords combined]
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Table B.3. Mean and Standard Deviation (8D) values for PVC in both words and nonwords ai
different syllable lengths for both the age groups and gender.

W/NW different CA Females Males Total
syllable lengths Mean SD Mean SD Mean sSD
4-5yrs 100.00 0.00 100.00 0.00 100.00 0.00
WPV(C2sy 5-6yrs 100.00 0.00 99.83 0.91 99.93 0.59
Total 100.00 0.00 99.92 0.64 99.96 0.43
4-5yrs 99.90 0.57 99.38 2.15 99.65 1.56
WPV(3sy 5-6yrs 100.00 0.00 99,78 0.85 99,9] 0.55
Total 99.96 0.38 99.57 1.65 99.78 1.15
4-5yrs 99.71 0.52 99.61 0.92 99.66 0.87
WPVCdsy 5-6yrs 9958 1.65 99.92 0.46 99.72 1.30
Total 99.64 1.34 99.76 0.75 99.69 1.12
4-5yrs 98.00 4.85 98.69 2.36 98.33 3.84
WPVC5sy 5-6yrs 99.67 0.98 99.47 1.28 99.58 1.11

Total 98.92 3.40 99.07 1.94 08.99 2.83

4-5yrs 99,37 0.976 99.29 1.32 99.33 1.15

wIPvVC 5-6yrs 99.76 0.58 99.67 0.72 99,72 0.64
Total 99.59 0.80 99.47 1.08 99.53 0.94

4-5yts 100.00 0.00 100.00 0.00 100.00 0.00

NWPVC2sy 5-6yrs 99 88 0.77 99.67 1.27 99.79 1.01
Total 99.93 0.574 99.84 0.89 99.89 0.73

4-5yrs 99.71 0.96 99.69 0.99 99.70 0.97
NWPVC3sy 5-6yts 99.68 0.99 99.67 1.017 99.68 0.99
Total 99.69 0.97 99.68 0.99 99.69 0.98
4-5yrs 98.82 2.24 98.60 1.79 98.71 2.02
NWPVCasy 5-6yrs 99.23 1.61 99.50 1.02 99.34 1.39
Total 99.05 1.91 99.03 1.53 99.04 1.74

4-5yrs 95.94 3.67 96.00 3.09 95.97 KRy
NWPVC5sy 5-6yts 96.57 2,77 95.80 4.28 96.25 EE Y
Toral 96.29 3.20 95.90 3.68 96.12 341

4-5yrs 98.13 1.72 97.81 1.80 97.98 1.75
NWTPVC 5-6yrs 98.54 1.23 98.24 1.70 98.41 1.44
Total 98.36 1.48 8.02 1.75 98.20 1.61

[W - words; NW - nonwords; CA- Chronological age, PVC - percentage of vowels correct; TPVC -
total percentage of vowels correct; 2sy - 2-syllable length, 3sy - 3-syllable length; 4sy - 4-syllable
length; 5sy - 5-syllable length)

37




different syllable lengths for both the age groups and gender.

%blc B.4. Mean and Standard Deviation (8D) values for the PCC in both words and nonwords ai

WINW at Chronological Females Males Total
different age
syllable Mean SD Mean SD Mean SD
lengths
4-5yrs 100.00 0.00 100.00 0.00 100.00 0.00
WPCC2sy 5-Byrs 100.00 0.00 99.83 0.91 99.93 0.59
Total 100.00 0.00 99.92 0.64 99.96 043
4-5yrs 99.90 0.57 99.38 215 99.65 1.56
WPCC3sy 5-6yrs 100.00 0.00 99.78 0.85 99.91 0.55
Total 99.96 0.38 99.57 1.65 99.78 1.15
4-5yrs 99.71 0.82 99.61 0.92 99.66 0.87
WPCCasy 3-byrs 99.58 1.65 99.92 0.46 99.72 1.30
Total 99.64 1.34 99.76 0.75 99.69 1.12
4-5yrs 98.00 4.85 98.69 2.36 98.33 3.84
WPCClsy 3-6yrs 99.67 0.98 99,47 1.28 99.58 1.11
Total 08.92 340 99.07 1.94 98.99 2.83
4-5yrs 99.37 0.976 99.29 1.32 99.33 1.15
WITPCC 5-6yrs 99.76 0.58 99.67 0.72 99,72 0.64
Total 99.59 0.80 99.47 1.08 99.53 0.94
4-5yrs 100.00 0.00 100.00 0.00 100.00 0.00
NWPCC2sy 5-6yrs 99.88 0.77 99.67 1.27 99.79 1.01
Total 99.93 0.574 9984 0.89 99.89 0.73
4-3yrs 99.71 0.96 99.69 0.99 99.70 0.97
NWPCClsy 5-byrs 99.68 0.99 99.67 1.017 99.68 0.99
Total 99.69 0.97 99.68 0.99 99.69 0.98
4-5yrs3 98.82 2.24 98.60 1.79 98.71 2.02
NWPCCdsy 5-byrs 99.23 1.61 99.50 1.02 99.34 1.39
Total 99.05 1.91 99.03 1.53 99.04 1.74
4-5yrs 95.94 3.67 96.00 3.09 95.97 3.37
NWPCCSsy 5-byrs 96.57 2.77 95.80 428 96.25 347
Total 96.29 3.20 95.90 3.68 96.12 341
4-5yrs 98.13 1.72 97.81 1.80 97.98 1.75
NWTPCC S-6yrs 98.54 1.23 98.24 1.70 98.41 1.44
Total 6 1.48 98.02 1.75 98.20 1.61

[W - words; NW - nonw
consonants correct; 2sy -

syllable length|

3

-syllable length, 3sy - 3-syllable length; 4sy - 4-syllable length; Ssy - 5-

; PCC - percentage of consonants correct, TPC - total percentage of
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Table B.5. Mean, median and Standard Deviation (SD) values for the errors at each syllable length in
words and nonwords for both the age groups.

Chronological age

4-Svyears S-bvears Total

Mean Median SD Mean  Median sD Mean  Median sD
WPSS2sy 0.83 0.00 1.88 0.21 (.00 1.01 (.51 0.00 1.52
WPS53sy 2.02 0.00 3.35 1.02 (.00 2.14 1.50 0.00 2.82
WPSS4sy 1.90 0.00 3.22 1.15 (.00 2.52 1.50 0.00 2.89
WPSSSsy 3.06 2.00 337 228 2.00 343 2.65 2.00 341
WTPSS 2.08 1.43 2.07 1.36 0.71 1.84 1.70 1.07 1.98
NWPSS2sy 2.65 0.00 4.90 0.83 (.00 2.2 1.70 0.00 384
NWPSS3sy 293 0.00 428 1.53 .00 2.68 2.20 0.00 3.59
NWPSS4sy 5.46 2.50 5.22 2.50 2.50 3.36 3.91 2.50 4.58
NWPSS5sy 11.55 10.00 8.38 8.97 8.00 6h.94 10.21 8.00 7.75
NWTPSS 6.73 5.00 5.18 4.37 357 3.20 5.50 4.29 4.41
WPS02sy 0.00 0.00 0.00 0.14 0.00 1.18 0.07 0.00 085
WPSO3sy 0.10 0.00 0.58 0.00 0.00 0.00 0.05 0.00 (.40
WPSO4sy 0.11 0.00 0.53 0.17 0.00 1.21 0.15 0.00 0.94
WPS05sy 0.64 0.00 1.50 0.36 (.00 1.44 (.49 0,00 1.47
WTPSO 0.28 0.00 0.64 0.12 0.00 0.44 0.20 0.00 0.55
NWPS02sy 0.00 0.00 0.00 0.00 .00 0.00 (.00 0.00 0.00
NWPSO3sy 0.00 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00
NWPSO4sy 0.19 0.00 1.01 0.04 0.00 0.30 01l 0.00 0.73
NWIPSO5sy 0.85 0.00 1.53 0.58 0.00 1.14 0.71 0.00 1.34
NWTPSO 0.35 0.00 0.64 0.22 0.00 0.41 0.28 0.00 0.54
WPSA2sy 0.08 0.00 0.62 0.07 0.00 0.59 0.07 .00 0.60
WPSA3sy 0.05 0.00 0.41 0.00 0.00 0.00 0.02 0.00 0.28
WPSAdsy 0.04 0.00 0.31 0.04 0.00 0.30 0.04 0.00 0.30
WPSA3sy 0.15 0.00 0.53 0.06 0,00 0.33 0.10 0.00 0.44
WTPSA 0.09 0.00 0.27 0.04 .00 .16 0.06 0.00 0.22
NWPSA2sy 0.00 0.00 0.00 0.42 0.00 1.63 0.22 0.00 1.19
NWPSA3sy 0.15 0.00 0.70 0.09 0.00 0.55 0.12 0.00 0.63
NWPSA4sy 0.30 0.00 0.82 0.14 (0.00 0.58 0.22 0.00 0.71
NWPSASsy 0.80 0.00 1.65 0.28 0.00 0.79 0.53 0.00 1.30
NWTPSA 0.36 0.00 0.58 0.21 0.00 0.39 0.28 0.00 0.49

[W-words; NW- n@lvords; 2sy- 2-syllable length, 3sy- 3-syllable length; 4sy-4-syllable length; 5sy-
S-syllable length; PSS - percentage of syllable substitutions; TP8H -Total percentage of syllable
substitutions; PSO - percentage of syllable omissions; TPSO -Total percentage of syllable omissions;
PSA - percentage of syllable additions; TPSA -Total percentage of syllable additions]
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Appendix C

Table C.1. Percentile scores for the overall word accuracy scores.
Percentile Scores Overall word accuracy scores

4-Svears S5-byears
5 30.70 33.00
10 33.00 35.30
25 36.00 38.00
50 38.00 39.00
75 39.00 40.00
a0 40.00 40,00
95 40.00 40.00
100 40.00 40,00

Mote: Percentile 5" indicates that only 5% of the children are scoring less than 30.70 in 4-5years age
group and less than 33.00 in 5-Gyears age group in the repetition of words.

Table C.2. Percentile scores for the overall nonword accuracy scores.

Percentile Overall nonword accuracy scores
__4-Syears  S5-6years
5 21.05 29.00
10 24.70 30.00
25 30.00 33.00
50 34.00 35.00
15 36.00 37.75
90 37.30 39.00
95 35.00 39.00
100 40.00 40.00

MNote: Percentile ‘5" indicates that only 5% of the children are scoring less than 21.05 in 4-5years age
group and less than 29.00 in 5-6years age group in the repetition of nonwords.

Table C.3. Percentile scores for the overall word and nonword accuracy scores.
Overall word and nonword

Percentile accuracy scores

4-Syears S-Oyears

5 56,70 61.95

10 59.70 67.00
25 65.75 71.00

50 71.50 74.00

75 T75.00 76.75

90 76.30 78.00

95 77.00 79.00

100 80.00 80.00

Mote: Percentile *5° indicates that only 5% of the children are scoring less than 56.70 in 4-5years and
in 5-6years only 5% of the children are scoring less than 61.95 in the overall task of word and
nonword repetition.

Table C.4. Interpretation of the per{-enn'i‘e ranks.

Percentile Ranks Classification
90-100 Above average performance
50- 89 Average performance
5-49 Poor performance
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