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Purpose: The purpose of this study is to determine the differences of error patterns in
two groups (TD and WD), while investigating which scoring metrics can sensitively
distinguish children with writing difficulty from typical development. Methods: 54 children
in elementary school grades 1 to 3 participate in the study. Each group consisted of 27
children, with one group consisting of children with writing difficulties (WD) and the
other of typically developing children (TD). Participants took the Korean Convenient
Writing Assessment, and their performance was analyzed according to three different types
of scoring metrics: word level, phonemic level, and invented spelling level. In addition,
the patterns of errors in (1) grapheme errors, (2) morpheme errors, and (3) phonological
rules errors were examined. Results: First, the interaction between group and scoring
metrics was statistically significant. Second, the accuracy of each scoring metric was
analyzed by ROC (Receiver Operation Characteristic Curve) curve analysis. Invented
spelling level was the more sensitive scoring metric compared with the other two other
writing scoring metrics. Third, in WD group, the error rate in the grapheme omission and
the morpheme were higher than the error rate in TD group, and the ratio of the
invented writing errors was lower. Conclusions: This study uncovered that scoring metrics
can distinguish WD form TD. At this point, it was found that ‘invented spelling level was
more effective than ‘word level and ‘phonemic level scoring metrics in screening for
WD.
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Table 1. Participants' information

Characteristic TD (MN=27) WD (N\=27) F
Age (month) 91.74 (10.242) 91.81 0.802)  .001
Nonverbal 10001 (8504 10226 0.941) 3274
intelligence

KNISE-BAAT® 16.04 ( 4.024) 8.82 (3.843)  45.484™

Values are presented as mean (SD).

TD=typically developing children; WD=children with writing
difficulties.

*Korean Comprehensive Test of Nonverbal Intelligence-second
edition (Park, 2014). °Koran National Institute for Special
Education-Basic Academic Achievement Tests (Park et al., 2008).
" p(.001
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7] $¥o] BAHOR o3t Aot YA Awnr] s
4 xsFAR)x27] A" HA(B3)9  three-way  mixed
ANOVAZ  AAsiist 1 Z2x Ad HAL 9793.997,
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Table 2. Descriptive statistics of writing scores according to
grade and scoring metrics (%)

TD WD
Grad Grade Grade Grade Grade Grade
el 2 3 1 2 3

Word 528 816 9.7 9.2 279  60.1
level (149 (121 (23 (770 (186 (23.6)

Phonemic  87.5 96.2 99.0 31.9 64.7 87.2
level (66 (260 (.0 (09 @9 (46
I?:ﬁfd 908 975 993 334 670 894
PEE (64 (23) (5 (18 (248 (139

level

Values are presented as mean (SD).
TD=typically developing children; WD=children with writing
difficulties.
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7F S5 Wekom(p<.001), 28HAE 38hdo] Hlg) 7] He
7b FOsHA RUTHpC005). AF B4 7+ FaIPE [foste
Bonferroni AFFAAS AARE 21}, ofd 718 A A2 24
4 712 A AT REE A7) A Ao HlE] {YsHA *
UN(p(.001), SA 712 A HAE AEE 27] A7 HHAlo]

HIsh FofshAl RATHp<.05, TH1).
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Word level Phonemic level

Scoring metrics

Invented spelling level

TD=typically developing children; WD=children with writing
difficulties.
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Figure 1. Difference in writing score between groups according to
grades and writing scoring metrics
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&= A WA A 7F Aot SX4 7|E AF A
(p<.01) & AR 7] A (e oDAAY Ae 7 &
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oA Hek 7F Aol ARME 7] A wRlofAe gt
7+ Zpolof| vlgf -oJstA ZItHp<.01).
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TD=typically developing children; WD=children with writing
difficulties.
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Figure 2. Comparing group writing scores according to grade
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Figure 3. Between group writing score according to writing
scoring metrics
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Figure 4. Difference between scoring metrics
according to grade
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Figure b. Differences in writing scoring metrics between
group and grade
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gt A A E 4 Stk

B 3. 2 RE YA ofet ROC 24
Table 3. ROC analysis according to each scoring metrics
Cut-off

AUC value Sensitivity ~ Specificity
Word level .890  56.896 815 815
Phonemic level .899  90.807 .815 .815
Invented spelling level .903 93.722 .852 778
"p<.001
ROC Curve

10 - 5

—=- Wold level

— Phonemic level

"% Invented
spelling level

Annysuas

0.4

) 02 04 06 08 10
1-Specificity
a9 6. 27] Ad FAel g ROC A
Figure 6. ROC analysis according to each scoring

metrics
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Table 4. Comparison of occurrence frequency of write error types

TD (MN=27) WD (N=27)
Grapheme, Morpheme errors  12.85 (14.277)  85.96 (67.183)
Phonological rules errors 4.15 ( 3.666) 5.63 ( 3.824)

Values are presented as mean (SD).
TD=typically developing children; WD=children with writing
difficulties.
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Table 5. Comparison of phonological rules errors (%)

TD (N=27) WD (N=27)

Errors due to lenition 6.10 ( 7.38) 14.16 (11.79)
Errors due to lateralization ~ 14.81 (36.20) 22.22 (42.37)
Errors due to tensification 2.22 ( 6.41) 1.48 ( 5.34)

24.07 (32.14)
23.46 (28.22)

51.85 (50.92)
14.81 (36.20)
11.11 (32.03)

33.33 (39.22)
18.52 (24.17)
40.74 (50.07)
22.22 (42.37)
7.41 (26.69)

Errors due to aspiration

Errors due to 7 final
consonant

Errors due to /h/-deletion
Errors due to palatalization

Errors due to nasalization

Errors due to Vowel
pronunciation
Values are presented as mean (SD).
TD=typically developing children; WD=children with writing
difficulties.

4.63 (19.90) 11.11 (17.45)
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