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Abstract Many children with diverse linguistic and cultural (DLC) backgrounds have difficulties
in language development and emotional behavior problems because of radical social and educational
advancement. Although various screening tests using paper forms have been developed to diagnose
DLC children’s language development and emotional behavior problems, it is still necessary to develop
a system that can perform and manage tests comprehensively. We developed a web-based language
and emotional behavior screening system in this study. This system supports a more user—friendly
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interface when DLC children perform language and emotional behavior screenings than paper forms.
It stores children’s screening data in a database. For speech therapy and psychology experts, the
system can visualize and provide the data required to detect children’s language developmental and
emotional behavior problems. We also conducted a usability evaluation of the system with 65 experts.
Results showed that the system could improve convenience and efficiency of the language and
emotional behavior screening process for DLC children.

Keywords: web-based platform, diverse linguistic and cultural children, language screening,

emotional behavior screening
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Table 1 Age group and language screening
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Table 2 Questions of language screening for children
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(A) Functions for Children /Parents
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Fig. 2 EER diagram of language screening
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Language Screening
a

Can the child say a present progressive sentence like 1 am -ing

Notatll (0%) At 20%) Gooa (60%* Very goaa 100%)
@
Canthechia =
Crac k1 s doee o o 3 epast
Notatal 0%) Aitto (0%) Good (0%) Very go0d (100%)

a3

Can the child accurately pronounce the sounds of ', ™ and ‘=2

Notatall (0%) Adittle (30%) Good (60%) Very good (100%)

aa

2

n the child use more than one letter of his or her name?

Notatall (0%) Adittle (30%) Good (60%) Very good (100%)

a9 3 3 AEF dol Ie 9t

Fig. 3 Indirect test for language screening

Direct Test #3

Grandmother

What color is this flower?

<Previous  Next>

O3 4 A3 #EY o] W HU} (Game)
Fig. 4 Direct test (game) for language screening

Language Screening Results
Bar Chart Radar Chart
Syntax
Pragmatics / \ Literacy
Articulation Semantics

% 5 o] g B AFCAE )
Fig. 5 Radar chart of language screening
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Emotional Behavior Screening

Choose the best answer.

I usually share with friends, for example snacks, school supplies.

True

1am helpful if someone is hurt, upset or feeling il

Veyme || e

19 6 A A 0D Bt sw

Fig. 6 Emotional behavior screening

H Somewhat True

Emotional Behavior Screening Results

< 2023-03-11 20:39:31 >

Prosocial Hyperactivity Emotional Conduct
Behavior Symptoms. Problems

Peer Relationship

9% 7 AA WF T W) Az shw

Fig. 7 Bar chart of emotional behavior screening results
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Result Analysis of Emotional behavior Screening

[ Prosocial Behavior ] Normal
You are considerate of your friends and are good at helping others

[ Hyperactivity ] Normal
You are calm in action and good at concentrating.

[ Emotional Symptoms ] intervention needed
You need help to boost confidence and remain calm in unfamiliar
situations.

[ Conduct Problems ] Normal
You are honest without bothering your friend or fighting.

[ Peer Relationship Problems ] Border Line
You need to have a better relationship with your friends.

I 8 AA g5 wd @ A% 24
Fig. 8 Emotional behavior screening result explanation
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Repetitive Record of Emotions

Active

oOOOO

Proud

00000

Passionate

00000
Interested

00000

Excited

oOOQQ

ColoRee m

29 9 BA WE )%

Fig. 9 Repetitive record of emotions
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Repetitive Records of Emotion : Hourly Graph
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Fig. 10 Repetitive record of emotions :
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Emotion Diary
January, 2023 <

T we U
a

2023-01-18

Today, | met my friend and macle cookies.
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Fig. 11

Emotion diary
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2 Child Account Management

W
19 12 obs AREAF A we
Fig. 12 Child user account management
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Choose Test Types
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Fig. 13 Test results of children

Jae-won Kim 2018-1027 & 9

Language Screening

19 14 obsE HA7IE 23]
Fig. 14 Test results of a child

v @ [w [ w [ e | & [wlsluls

a9 15 oFF AA71S deld F2 ol s
Fig. 15 An excel file showing test results of a child
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Table 3 Usability evaluation for PSLE
M
No. Categories Questions ean
(st. dev)
. . . 3.93
1 All major parts of the site are accessible from the Home page. 0.83)
; L . . e 1 . 4.28
2 Navigation There are clearly-identified links to access basic features. (0.86)
~ . s . 4.17
3 There is a clear indication of the current location. 0.84)
. . . N . . . . 4.31
4 Functionality All necessary functionality is available without leaving the site. (0.66)
- - . . . . 4.6
5 The user can cancel all operations, and there is a clear exit point on every page. 055)
Control 4
6 All iate b ted.
appropriate browsers are supporte (0.95)
7 Terminology is consistent with general web usage, and only one word or term is 4.15
) used to describe any item (1.14)
Consistency )
8 Links match titles of the pages to which they refer. (0‘73)
9 Error prevention | The site provides appropriate countermeasures against errors in the site or user errors 4.2
and Correction (non-input, input errors, etc.). (0.90)
10 Visual Clarity The design and layout are pleasing. (:1%132)
- ) 4.15
Mean of Web Usability (st.dev)
(0.25)
12 Web-based language and emotional behavior screenings are more convenient than the 4.03
existing paper forms. (0.85)
13 There is no difficulty in using the features (language and emotional behavior 4.45
screening, result inquiry, etc.). (0.64)
L . o . 4.24
14 A linguistic ability of the child is evaluated properly through the language screening. ©77)
JE . The games of the language screening help to understand language development of the 4.33
15 | Task Suitability .
child. (0.91)
16 Emotional behaviors are properly evaluated and recorded through the emotional 3.78
behavior screening, repetitive emotion record and emotion diary. (0.82)
17 Results inquiry methods such as pentagonal graphs, daily graphs, and hourly graphs 4
are useful for grasping language and emotional behavior development of children. (0.81)
It is suitable for use as a basis for saving children’s strengths and supporting 38
18 T . .
vulnerabilities in terms of language and emotional behavior. (0.90)
Mean of Task Suitability (st.dev) 409
v sk (0.26)
4.13
M st.
ean (st.dev) 0.95)
4 (Visual Clarity)ollem, Rupdolxs Adsigie  z3sks o ofigo] v AolA wEFsglon, o
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