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Exploring Ecological Factors Associated with At-Risk Students

with Suicidal Ideation: A Decision Tree Algorithm
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Abstract The primary purpose of this study was to explore the ecological factors of at-risk students with suicidal thoughts among second-year middle

school students, participated in the S5th year of the Gyeonggi Education Panel Study (GEPS). The decision-tree model, one of the machine
learning algorithms, confirmed the intersectionality between suicidal ideation and the ecological factors of students at risk. For students who
answered “strongly agree” and “not at all” to the question of suicidal ideation, mental health, attachment alienation, academic stress,
gender, household income, and delinquency factors were identified as major factors with statistical significance. Based on the decision-tree
model and its results, it was emphasized that it is necessary to understand the psychological and emotional needs, the home environment,
and the school environment of students in crisis from an ecological perspective. In addition, the implications of the data-based approach,
such as the decision tree model for School-Wide Positive Behavior Supports and the school safety integrated system (Wee project), were

discussed.
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ATHHuh & Lee, 2019). SuAdo] o] &

o dd< F dA - 7z§/‘1 %‘?—__}Oﬂ
48, g5 5
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et al, 201D, &3 IEFI u=

o A el A Pl e aeEele

228k M-S wALSE Tl ek s A8 shaAl
FEE etk oot 22 stud 8Qldle dul Y AAo tigh o]
e 2wy 553 ud Fv| so] £IdHEH
21 St E TS E(Kim & Kim, 2018), 8tnl 2} 73 F(Son
(Koo & Kim, 2013; Moon et al., 2013), S Z& I &|(Kim & Kim, 2014), 2Ed X,

<Table 1> Caterorization of items for longitudinal studies by ecological systematic factors

Category

Subfactor configuration

Microsystem

Environment

System

Personal trait factors
= Sex, parental marital status, monthly household income
= Personal physical/health (height, weight, exercise duration)
= Personal lifestyle habits (sleep hour / breakfast eating and skipping types)
Personal psychographical traits
= Self-esteem (self-affirmation), Self-concept, Self-efficacy, Personal mental health
= Anxiety, depression, and lethargy
Delinquent behavior levels
= Delinquent frequency/availability
Home environment factors
= Parental income/occupation
= Parent-child relationships
= Parenting attitudes
= Attachment/trust with parents
= Attachment alienation
School life factors
= School satisfaction
= School adjustment - relationships with teachers
= School adjustment - relationships with friends
= School - Academic stress

= School Life - Experiencing Disctimination

Intermediate

System

Home-school relationships
= Relationships with parents and teachers
= Parent’s relationship with child’s friends (whether or not they are friends)

= Parental participation in school and public classes

External

System

School social environment factors
= School Life/School Climate
= School life - overall satisfaction with school
= School environment - test/study stress

= School environment - experience of human rights violations/discrimination
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A, 2AFete] #BA|(Kang & Shin, 2015; Kim & Lee, 2009; Shin, 2014; Lee, 2012), ¢ AF %, stuyd viEx,
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FeFS mR= QAEZE FQIFYTHKIm & Kim, 2013; Kim & Lee, 2009; Lee, 2012; Moon et al., 2013).
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Al o] 29 <Table 1>3} 7+o] FEE| U THBronfenbrenner, 1995; Bronfenbrenner & Morris, 1998). ©]& A]z+&}s}ld
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a1, FAel Aifle] AH ARSAE FRAIT, sHo] &H3F AN AR FIFS WS £ Avkar Bt o
£ B0, A2 9T 5z dE AR % 5 AP AP Y AES AA, A, 7MY BA ARG AAH
54, 283 71 FEHE Qg AES ATl g 2FEE FAES, P8 BA S 7 FHE
= A E¥elhs HelA ste] AR Hske @4olBg wAAA &3tkal Btar, ejEu AAH 5o
2 A3 AEE disuiAE Fall A - HAQ] FFES B2 F dve HoA JAARE aHFHAT AHo A
5 EE StuAE-AI/EY 2EHX S B 43S US| 8e &5 H dtwe] A Ay 22 sHA A1l A
s nx= AAR B THBronfenbrenner, 1995; Bronfenbrenner & Morris, 1998)
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<Figure 1> The Ecosystem model: The ecological environment leading
to suicidal ideation in secondary school students
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332.830] Atk

_:

B A7 Al8E A7EUAT 53 AR s g 2o 24 BYse, st A, Ru E4d, 2 T
£E7} e A7e 4uE9 ), SFmAEs Bed 89S, aen Aasl 48 - B4 dd g FIEe
FATUL. ALY Y] Yol Y B TVED AP A U 294 Qe 294 Y nEel
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<Table 2> Descriptive statistics for standardized scores by factor

Suicidal thoughts: Suicidal thoughts:
Not at all (n=3,318) Very much so (n=103)

M SD M SD
Disctimination” -0.15 0.90 0.16 L13
Self-esteem™ 0.22 0.96 -0.70 1.47
Self-efficacy”™ 0.15 1.02 -0.47 1.31
Self-concept™ 0.24 0.99 -0.58 113
Study stress” -0.19 1.01 0.60 1.25
Attachment Trust: Parents™ 0.23 0.95 -0.77 1.37
Attachment alienation”™” -0.27 0.98 1.05 1.11
School satisfaction™ 0.17 1.03 -0.40 1.12
School readiness: Friends™ 0.22 0.97 -0.31 1.14
School alignment: Teachers™ 0.18 1.02 -0.42 1.30
Mental health™ -0.45 0.86 1.84 0.73
Career planning™ 0.10 1.04 -0.24 1.32
Self-understanding of career paths” 0.13 1.01 -0.07 1.28
Delinquency™ -0.11 0.94 0.42 1.18

Tp<05; Tp< .01 p< 001
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Predictor Importance
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<Figure 3> Importance of factors influencing suicidal ideation
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HALH 54 20 Q7S 5 & F4d A A7 - FE B d 7T &5
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e AAolES 7IHte g 919 57kA] HFQR1ELS FE uAAAIS #HAEHY US5S FAT 5 AT
(Bronfenbrenner, 1995; Bronfenbrenner & Morris, 1998). &3], 97| A tist 721, 7}4, swst3d s 7He] Wil
2 BY + AT oHT AFE 7] S BAE Fa AT FAA A B4, ARAC: P 45
we wRojel o3, Rmele] Az, SwBRel ) ATske] BA, G 2EAZ) 0o wARE 2L,

1 Sel 8 ASAS Hael B4, S HavlRel 40P REE WL F A ole A

B oATE A7) S AL 47 BEE Qs 295 Sstad, Ay Uy 28 BAYY F 5
U9l CHAID 9aelEe 3839tk o2 B, A7ase] Beuelst A% 44 A 9r19adEe A9

& BARDA S YRGS AAYRE WSS F £UZE AU AL, GTYIA Gqo8 TR
Y UR B BA2 Fal S A8 Aze] 9% nAE AU 895 grel wayel S
9, S84 U wHsl A% 99 FAEE B 400, A 49, S Ands, 25, Wd o Fox
7} Ras ek

BeNSE AAolRS wgoR @ vk et 2ok pAAAY AL, 4, aPw SupgAAst paE &
Sol A% 47w BAE Fo sl o, AVHAAEATH B aQllMe PEn 4 AT &
J = )

A= = AF =
Sol, MdA-4e3 EA4880ldMe ZAdAe] Fad At A4 Fov|s wadS AL e AR UER
ok 1A Edecles I3 Bld QRlE HAde At A7 #E" Fa3g 5801 ERIHANG 7H3
S aRlolMe FRSEY ofF Ao7F Hadel At A BEo] AT studd glow shg ZE# AUt
2 FNYSFE A ALS 7 9] deE BRE JheAdel =t olue AfEe, HAde A Azt
JEFe = ZL, BHE QQ0Ee] BA v 2oz A AWty oHwS B F= Aotk At A
Zke] Al wgk Wt H3petr] witol, QS S SAES o AAHeR Fx3t & e AuHEH A
o] ARMEE o]fro]thHuh & Lee, 2019). FAETH Aejdhd AL M) 7S S M43 Sushd 1
2 St fRle] &3t ARG B wS 7] AA 9 S A A A A2 7] wabdES AA A
o= EAshL, 1 AARE RO R e FAVIN FAE AE F Je 7Ivte] "ok

53], CHAID ¢ g|Fo 2 SRle xpak Azt A7, of 2 &9, 8¢ 2E# 2, Y, 7HH45, 18a Hg
o] AL A S 7E 917) gAE] tis AN FE, ol FAEY FEoe #AA|, stu ~EF
2, M3 ko] BAE JNEA R FxEAY ol AT AH/E AT B T AHFAATE 9

o

"7} AT Kang & Shin, 2015; Kim & Kim, 2013; Kim & Lee, 2009; Lee, 2012; Park, 2008; Moon et al., 2013; Shin,

gAY U EES ol SlE A A 917] S0l e AEskd 29159 oveh O S8Rk v

A, oE 1 94EY VR SR Y 4348 1 A7) IS S0 AT A ok A
azel 2 5 Sk A% gzl BAAAY A 5
A 2905 A G5E, oI% S A Aflel 53 AAA FFe] woe BT
N Hee Telslor B AN, 590, B A8 FAAAL Fn AL AREAL o§ A5T 5
% o] 947] FHEe Bash ool WIFHE 2P Fe 24
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Ag2 A7xst W, BHoh @A o1 FFH FZo] 75T 5 AUrk oj#d WA 917 s AdL g
wol LS Hjg F&ate gar|vt FA ARz} o5 HIs sk AGAE VN FAE FAC 1L
A = AojoF FHkSinger, 2017).

=4, AR UF 239 22 malyd duEEY 888 A A4S JH sE] uig oldlE Eola,
7] st B FA AYS FH - dddste A TAZ E8E § Utk stuet AGAE7NE FAe e

& gletaat & o, GAAG 2F3 A7 72 o3 Bl AA AL AAE VI FHE 799 T, 697l
olgtte Fe, ol59 AN #HE FA ZEIago] A Holop a= 27t "k

3 & ALE 7 7] FHEY] FE dF

Sl g SAALE +9 - AW - F7FE AT dolH 7Nt H2e AAE 2 4 Ak o £, HelHE 7w

= ] S ey 8 A AAE V1] g A 3AHF AL dta 4 SIANLE

< AE 5 ATKPark, 2020). A FASS LR dt= 9 =

e she 2pdstE FA dEFe JAbdY UF BES T, O ad9E

Zh A 547 st AS vrge A8sHd E40] o]Fold & JARE, 7€ FuA=H a4l

g, P4 HE7HES Adste wWto] AjtEojor & Aot} o] Ffl, HH A (Universal) 2] 324 PFA]

I AT0F 2L A ¥U(Group support), 7WEEHE AF A Ydntensive support)e] AFFANAI(e]: Choi, 2017)5 7]HFS.=E,

A S 7 917] Ao tist FAAEE S FReka, BA - 3 FAE R 7] dAES dEeE dke
Agte wS FA9 Aol A L2 du 546 stFo] dd" 5 JS FHo|th

o|HY, JAAA UF 2¥o A= Ao Ffxsol ¥3E dF8005S T, A Ade 7R st

A digh olalE Folal, o] viEeZ 3 WA oo mE FA WUtS A 4 e o|Fe

|
ANERAT AusA BHBIL, F4 Tzagel WA 97 SAES BEsh, 1
u < =l

£ 5o, vid AdE= i o
=9 BoE FHVIE BE RIS AL 5 e doly it Z2a9e 3 = &8 5 s Aot

2 AT GAbAd W 2R A Az TR 7] A2 79Ik ol <l ARt B AE 2571
I mlud o, AE A4S 7H 7] o] HA AT ¥T 28697l o]Et= FEo| Zheditt oleh &2 X
= olgel B3 AF7F AHKHA o] FoiH ok = 27t HH, v 22§55 A9 deAE dEstal ok

AR, AL Az A adds 1) A} vz el a3 HFo] Basith A A U RS A
AZbe 7H 9171 Aol tiE 53 BE 8Rle] RS SRlshs ERH HITolARL o3 4L A
AS #ARAstAY viZha] &3 1S 3 TAAY SALE FHsk=d A Ak AJEA T 72
2 B & (Structural Equation mode)@} 74 Z ¥ (path analysis) S 3], o] AHS FET 4= A& Aolth

A, 4 2o dolEie @0, ST Pa8 SR, wA, w4, st HolHE W EAgoeH, A
Rle] F-xol| theh 1A} FEo] Aol thyt Q14 ko] ApojHa FAMES Blashe AFE AHE F ATk oY
& AAA ©F 3 FAE A (Hierarchical Linear Analysis)®] A= 917] St FF& VA= FE 55, WAL 75, 1
A3 g £E) 2A5S AT, oo F AngH tEF T2 2A5E s 27 Anz 2"
T Atk

AR, & A7e A71S9AT 53 A= S 25hdA ] HolHuE ARSERal7Iel, Tt 15hd R E 35hd 7R
B asstw 13dRY 3shdztA e T AT F8ste], AL A 22 717 B osjol 2A vbEAHo
2 yehd b, ol gAY 543 873 2959 5SS AAFoEA, dANHY Z2, FEHA A7) gl o
& FA = 2o AskE A AY s 719 F s Aolv
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