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Objectives: This study focuses on finding out which of the two treatments (real word, non-
word) is more effective in improving the percentage of consonants correct-revised (PCC-R)
of the Children with Speech sound disorders (SSD). Methods: In this study, alternating
treatments design (ATD) was used to compare the effect of two treatments. The subjects
were 4 children with SSD (5;0-6;0). Subjects took tests about treated and untreated words
in baseline, intervention, maintenance phases. In the intervention phase, each subject was
trained twice a week for 20 sessions, and if a subject achieved 80% or higher target pho-
neme PCC-R ending for three consecutive sessions, the intervention program was com-
pleted. Additionally, a follow-up survey was carried out four weeks after the intervention
program was completed by evaluating the treated and untreated words for three consecu-
tive sessions to assess the maintenance effect. Results: All subjects were found to have a
higher improvement in the target phoneme PCC-R in nonword treatment. In the general-
ization of untreated words, all subjects indicated an intervention improvement rate differ-
ence (IRD) in which the nonword treatment was better than the real word treatment. Com-
paring the effect of treatments in the maintenance phase, three subjects were found to
have same effect size (1.00). and participant 2 indicated that the nonword treatment was
more effective in maintaining the intervention effect. Conclusion: When the effectiveness
of real word and nonword treatment was compared, in intervention effect, generalization
and maintenance, the nonword treatment indicated greater effect than the real word
treatment.

Keywords: Speech sound disorder (SSD), Articulation intervention, Word lexicality (real
words, nonwords), Shared storybook reading (SSR), Percentage of consonants correct-re-
vised (PCC-R), Alternating treatment design (ATD)
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2rch(Baker, Williams, McLeod, & McCauley, 2018).
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Characteristic Subject 1 Subject 2 Subject 3 Subject 4
Gender Male Female Female Female
Age (yr;mo) 6,0 511 50 50
Nonverbal 10° 104 100 118 14
Receptive vocabulary® 50%ile 30-40%ile 100%ile 100%ile
UTAP PCC-R° 75.00% 85.42% 77.08% 77.08%
Phonemes error

Consonants in word-initial 131121, 1=1, A1, 1], ]2/ 121151, 1~1,12] [21 IR IZIAL IR IR TR AL T, 12 ]
Consonants in word-medial (2112 1=1, A1 1], 2] TN EY, [21 IR IRLIAL I 2L IR IR TR AL T 12 ]

*Korean version of Comprehensive Test of Nonverbal Intelligence second edition (Park, 2014), *Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009),

“Urimal Test of Artification and Phonology 2 (Kim, Shin, Kim, & Ha, 2020).
PCC-R=percentage of consonants correct-revised.

Table 2. Example of assessment tasks for each subject

Subject 1,3 Subject 2,4
Treatment Generalization Generalization
Phoneme target Treated words T Phoneme target Treated words T
Real word treatment [~/ RW NW /2/ RW NW
Nonword treatment /2/ NW RW [~/ NW RW

RW =Real words; NW=Nonwords.
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Table 3. Content validity of intervention program

/Al /2/
Treatment Assessment contents
°A B 0 °D °F °F
Real word Story 480 487 480 4.80 487 480
Picture 5.00 5.00 478 5.00 5.00 478
Response-induced question 478 478 478 467 478 467
Nonword Story 467 460 467 487 493 480
Picture 5.00 5.00 478 5.00 5.00 489
Response-induced question 478 478 478 467 489 467

2A, °B, °C=Story included target phoneme / 4/, °D, °E, °F = Story included target phoneme /2/.
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Figure 1. The comparison of the intervention effect of treatments (real word, nonword) as treated words (%).
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Table 4. Result of the target phoneme PCC (treated word) according to the intervention phase

Intervention phase

Subject Treatment : : :
Baseline Intervention Maintenance
Subject 1 Real word
# of sessions 3 8 3
Mean (range) 9.33(8-12) 45.00 (8-92) 61.33 (48-76)
IRD - 62 1
Nonword
# of sessions 3 8 3
Mean (range) 40.00 (40-40) 83.50 (44-96) 88.00 (84-92)
IRD - 1 1
Subject 2 Real word
# of sessions 3 8 3
Mean (range) 46.67 (44-48) 61.00 (48-68) 57.33 (48-68)
IRD - 54 3B
Nonword
# of sessions 3 8 3
Mean (range) 50.67 (48-56) 74.00 (60-88) 88.00 (88-88)
IRD - 1 1
Subject 3 Real word
# of sessions 3 10 3
Mean (range) 4.00(0-12) 17.20(0-36) 37.33(36-40)
IRD - 6 1
Nonword
# of sessions 3 10 3
Mean (range) 16.00 (12-20) 69.60 (12-92) 70.67 (68-72)
IRD - 9 1
Subject 4 Real word
# of sessions 3 20 3
Mean (range) 2.67(0-8) 35.20(8-68) 41.33(36-44)
IRD - 55 67
Nonword
# of sessions 3 20 3
Mean (range) 2.67(0-4) 33.20(8-84) 57.33 (52-64)
IRD - 67 67

IRD=below .50: small effect size, .50-.70: moderate effect size, .70-.75: large effect size, over .75: very large effect size (Parker et al., 2009).
IRD =improvement rate difference.
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Figure 2. The comparison of the generalization effect of treatments (real word, nonword) as untreated words (%).
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Table 5. Result of the target phoneme PCC (untreated word) according to the intervention phase

COMMUNICATION SCIENCES & DISORDERS

Intervention phase

Subject Treatment : : :
Baseline Intervention Maintenance
Subject 1 Real word
# of sessions 3 8 3
Mean (range) 4.67(0-7) 37.25(0-71) 35.67 (21-43)
IRD 75 1
Nonword
# of sessions 3 8 3
Mean (range) 29.00(29-29) 66.25 (43-87) 62.00(53-73)
IRD 1 1
Subject 2 Real word
# of sessions 3 8 3
Mean (range) 44.00 (40-48) 52.50 (48-60) 58.67 (48-64)
IRD - 29 3B
Nonword
# of sessions 3 8 3
Mean (range) 53.33 (52-56) 70.00 (56-84) 84.00(72-92)
IRD - 87 1
Subject 3 Real word
# of sessions 3 10 3
Mean (range) 8.00 (4-16) 12.40 (8-20) 34.67 (32-40)
IRD 2 1
Nonword
# of sessions 3 10 3
Mean (range) 8.00(8-8) 51.20(12-84) 66.67 (60-72)
IRD 1 1
Subject 4 Real word
# of sessions 3 20 3
Mean (range) 1.33(0-4) 16.80 (0-56) 37.33(36-40)
IRD - 65 1
Nonword
# of sessions 3 20 3
Mean (range) 4.00(0-8) 26.00 (0-60) 42.67 (40-48)
IRD - 75 1

IRD=below .50: small effect size, .50-.70: moderate effect size, .70-.75: large effect size, over .75: very large effect size (Parker et al., 2009).

IRD =improvement rate difference.
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Appendix 1. Assessment wordlist
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