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Purpose: The purpose of this study was to develop a web-basaed stepwise stuttering
treatment (SST) program for children who stutter. An evaluation of the usability of SLP for
prototypes was conducted to confirm applicability to the clinical field.

Methods: Ten SLPs participated in the evaluation of the usability of the web-based SST
program. In order to check the appropriateness of the contents, the configuration
suitability, and the convenience of operation, a 12-question questionnaires was developed
with an internal consistency of .814.

Results:
interaction evaluation, and interaction therapy, while the menu for children includes

In the SST program, the menu for parents includes stuttering information,

fluency evaluation and fluency therapy. Among the children's menus, fluency therapy
consists of 5 therapeutic activities. Each therapy activity can be practiced at the level of
words, phrases, sentences, and narratives; 10 items are presented on one screen. The SLP
or a parent presses the success or failure button by judging the fluency of the child's
speech for 10 items. On the result screen, the child's performance is presented in tables
and graphs. As a result of evaluating the usability of the SLP, the appropriateness of the
contents (4.34), the suitability of the composition (4.40), and the convenience of operation
(4.73) were found to be high, confirming the applicability to clinical practice. Other
opinions were suggestions on how to evaluate interactions, voice presentation of
instructions, and design improvements for infants.

Conclusions : It is expected that the stepwise stuttering treatment program for CWS will
be useful in clinical settings for stuttering treatment and in the home of stuttering

children..

Keywords : Web-based stuttering treatment program, stepwise stuttering treatment (SST),
interaction therapy, treatment of stuttering in children
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Table 1. Participants’ information

Function Tool name

0/S Windows 10

Web Server Tomcat 7

Database Oracle 11g

E-government framework 3.6.0
Java, JSP, HTML5, jqPlot

Programing tool

Programing language
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Figure 1. SST system configuration
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Table 2. Configuration of SST children’s program

I 95, SST_C5 THE 4 s e 2% 94, &
, T 24, ooVl aElR Mol HH 7 dAolAE 10719
zl\__

=S st

SST Children’s program W P S N
SST_Eval. Pre-evaluation
E_1 Speech fluency evaluation O O O O
SST_C_1. Speech pattern control
C_1_1 Speaking slowly/quickly O O O O
C_1_2 Speaking loudly/small O O O O
C_1.3 Speaking low/high O O O O
Figure 3. Information provision screen of SST SST_C_2. Speech onset control
54 4n 5 geas W s s dw d ) IS 0000
FEO| F2AE FHlo] disto] A7t HAE £ =S =Fe A C_2_3 Speaking the first syllable softly O O O O
AL, 54 A SeslA slithFigure 4). $9 2= SST_C_3. Fluency shaping
oleldlol20] AT, WAATE ozl B wsjo] elolzzt C3.1 Abdominal breathing 0000
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C_3_3 Flexible speed o O O O
SST srig Pu A 123 SST_C_4. Identifying stuttering
C_4_1 Identifying stuttering
C_4_2 Identifying accessory behaviors
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= j z : z SST_C_5. Stuttering modification
01 02 ®3 04 Os C_ 51 Cancellation o O O O
oo C_5.2 Pull-out O 0O 0 O
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Figure 4. Interaction evaluation screen of SST Note. SST_C=stepwise stuttering therapy for children; E=example;

W=word; P=phrase; S=sentence; N=narrative.
ot5-& ol skl Hiwole #7844 87k 34 SA7F A
o A B7ks 2ol 7 24, olobleEs AT o e
o HE 107] F&o] HPom FEHo] ShHof AAHKFigure
5). ok&ol 3g WIS sh= Foll s ERol] ool
FEA A R A F E7187 ofolES FET 10
M) FES HF HAEL Y HlojEEo]Ao] A7t AZE T,
1070 & AR d3te] Hle2 AAtsto] HolEx} 2o e
& A

SST ZE99) o}58 BEE Az ok F oAl kel o
g Wblel %8 42E SowA 45T 4 Ak &4 EAVL
5o} Qi olol2e 2wl =2 BDY 40| AP, o
o ndY 242 Hestel 442 4 UekFigure 6.

SST v1mtlAg Mg Kif 21y

AQ) | @ wSAg) \ suma@ |

&

SST wt17il%g PieE A Zhadk

7t 2l s |
§ Figure 6. Example screen of SST_C_1_1
oAl SpHoA A5 SEo] ST ToleEiE wep] o
S5 AFE o o golaE df SHHdAs dEeE F2d
Figure 5. Word level fluency test screen of SST g}=o] 22} WO} e shHol UEpdt) ofEo]| 7+ gES u

k5§ B2 F 99 ARele 7MY woE A2
A EgEel ek web| MR o4, Fop) AREd @ 2
= B & ) o AENE]

& WU B9 A A4 B, WOl Y A g oo TN VRS SOl obolRd e, A w9
HElste] A&st & 9tk o}Eg WHE 2@ Iz o] 1AL A ZE B WA 8 Bt ofolde e W sy
ME Qo] 2 ool Fe g ololzo] wA 1, ol

Table 2°] A|AJSIILE oF5-& SST Z273 £ SST C 1 9] s o s e o
el 28 &, SST C 2 7ol A& 28 o4 SST C 4 94 AN =8 HEE A|4HoR &gt 4= QtkFigure 7). 1074
o] FEL 1T ALY Y A9 A= glolgHo]Ao] A

24



Zo] T, AEI|E L 1 ofso =AHF
jqPlot PR S}Ho] AX|EckFigure 8).

r
>
Ej
_\|‘_,

SST vritg %k Xif 23234

PDOOLOOOE

Figure 7. Practice screen of sentence level of SST_C_1_2

SST t1ailAg PheiE A Lhad

it &8 2571 chof w2 2z}
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3. SST2| Algd &7t 24t

75 2AA oy THE A& LRI LR EERC] tis}
of loIA@Ar 1078014 A8 B7hE AR dake theat 2
HTable 3).

Table 3. SST usability evaluation results by experts

No. Question M SD
Appropriateness of content 434 .33
The SST program helps treat stuttering in
Ql children. 490 32
The content of the indirect treatment phase is
Q2 appropriate. 390 57

3 The content of the direct treatment phase is 440 52
appropriate.
The linguistic level is appropriate for the
Q4 treatment of stuttering in children. 430 .67
o5 Th.e description of the activities in each step 420 42
is easy to understand.

Configuration suitability 4.40 47
6 The overa}l step configuration of the SST is 470 48
appropriate.

o7 The screen composition .of the indirect 420 63
treatment stage is appropriate.
08 The scre.en compo.sition of the direct treatment 450 .53
stage is appropriate.
The speaking voice for the application of the
Q9 treatment technique is clear. 420 .63

Convenience of operation 473 32
It is easy to select the level and steps of the
Q10 SST program. 400 .52
It is easy to move the steps and screens of
Qi the SST program. 480 42
It is easy to operate icons and buttons on the
Q12 SST sereen. 470 .48
Q13 The reaction rate of the SST program is 480 42
adequate.
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