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The purpose of the present study is to analyze the trajectory of science core school students’ STEM
career motivation and to examine the relationship between the trajectory patterns and students’ tracks.
Longitudinal STEM career motivation data with seven constructs were collected from 256 students for
five semesters and the data were analyzed by using group-based trajectory modelling analysis. In order
to examine the relationship between trajectory pattern groups and the tracks, chi-square tests were
conducted. Based on our findings, we found that students are likely to have similar trajectory patterns
in STEM career education experience and in their perception towards STEM career value. In terms of
parents’ support, academic self-efficacy and STEM career motivation aspects are divided into two
distinctive trajectory groups (‘high’ and ‘low’ group), while two other variables, STEM career self-efficacy
and STEM career interest, are divided into three trajectory groups (‘moderate declining’, ‘high declining’,
‘increasing’ group). Most of the trajectory groups are shown the pattern that the level of each constructs
increase until their second academic year, then after that, the patterns started going down. Moreover,

Track there are significant relationship between track and each trajectory groups. Science track and science-core
track students have similar trajectory patterns. In contrast, humanities track students have different
trajectory groups in some constructs. Based on these findings, we suggest that STEM career education
environment should consider various patterns of students’ STEM career development.

. M2 (Shin, Ha, & Lee, 2015; Woo & Lee, 2014).

sjA)ek 1Rt TEAGIME To] et Aa 44 Mol A
Hsie sk SV CeRE SiEE 5 dfstolt siute) st of ek e 7t
mlge B FHOR WS 12 AR 4| ofirt Ags, EAE

Az A% ol A2l 4o 998 2
2 84 shole ArjklE Ak ARKEAIA Qo] A
% ]

2 4 x@# OV She adelm, Uobh i1e] At wale = RAES SR olReldls S Hef Siti(Lee, 2008;
B2 zJolS FAJE 5= Q)= Ao 20| 9ERS st Alela] = Hwang, 2007). o]2igh vj7ollA B2 SIS AHAle] M=o thsf
o ] X2 sfjolo] ALl YO ZA Q] HTe SalEl= Ao AY7¥alE et AL glo] A, Hie) et B2 woke] HaE 2]
7% sl Aupd oz Azfolo] ARAloA] HEsE RS 2k A of[gt E}dstthrt, Adelo] EojA F=A X2 gAY gl ek st
2ol AHUE A5 THH o 2dshs AL A0l] TEATS = FAolti(Lee, 2008; Hong, 2015). 3 B2 SHISS A4
ako] Ao Ba2 Azkel ALBIE 9xsk=t] glojA] a3t Aotk 2 25 AAPEEe 1 Az tigt FAAlelar AAA] HHE
o] wiol| At ALSE o]71= AWl FAHLY BEF Fl= w3y} oA oA, M=ol izt B717F FAIEA] xehHA o =
7jQle] A2 wolel 4 9= TAo|| 3ItkJung ef al., 2015; Song & gA2EA o|gsr| & giti(Hong, 2015; Hwang, 2007). ©]= 8t
et al., 2014). A ANRIL] AAE, HEld £ B2 ARHoRE A0
IR ER= Tho] A7} Sjnjsl= vpe} o], 7§/l Flgek= = ‘1‘5}3}

28 et Lorhy, 2 o2 42 Weke Adlels 1S et 9 BEAE vt 2] ARJ7E 2001 W ¢k
AZIet. o] IgollAli= T2 Thfet WS, A, AL, 9917 A °l*741 719 g Rk ofeet A S A=yt 1Y
29150] 4BAEL uigoR Ale) B ol vk e by, 3l Rl Sl WA B 5 AeHKim o al, 2014). 2000w

Z A2 (career development)S 0] %7 Etk(Super, 1963, 1990). AZ1E9E olFA 717 dde] EA1Q] Ztolle ol FAIE X=e] F

B3] pEHYE0] A xpAle] AL mto}am 2 Hof| gk Thok T Bkl AR 97t 4] obS W, OoA|E St ol

3 22 BPSH= A7|2A] Azl A2 uie 3o 9JX|SQict E4 ofst U wdgol] staliof g o]il AE MR R ojold A
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ojgt= AAHEZQ AlZo] Q¥ tHJang & Seo, 2005; Kim, 2010).

olefet AYRH AlZke FHOR B A2 A% W A2 ez
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Of APA == AWEE HiEe R o]3 A K=o U]} sofut
A AL o)l 5 A K129 Q17| F7SHAL 9= A |o|t(Hong,
2015). sk oh2} o5 A Qo] =7t ARPEA WA fIet T=tet
© ZHUE vIROR o3 A 1 Aol B2 FATAPE o]FoiA|
7|%= Ztti(Hong, 2015). SPARH He=d] o] 5A| 1#E S2of g7
L, ofsAlde] gt % Hfell F2E Aoleke 23 AF4 #A
7[Rk} R2 A ERE A7)HQ1 WOl o3 A e e =Y
o4 7ks/do] =th(Han, 2004). SHY Z7HR1S} ol 5 Al #H A=
o] AR o] Foj2|A] o2 A AT olgAd IREE e
Sh= IS0 HEo] F715h7| o t(Kim & Moon, 2014; Lee
& Shin, 2012). ]2t SPYS2] A AF Fae W A= o=
I3t Sf= ShEol =kl deA QltkKang, 2010; Seon, Lee,
& Kim, 2012). 2=7 olgAlofl o] Sl= S0l el 18
T E717E RAIEA] Sl ol A €19 A 2E AEEHARE o EA Y
Qi o] g Aol gt A9l Al glo] oA H==o) 2t

oIl A T ARuls FAo| oA 7]v|

Q1] o 5A xl=ef wtdE 27| olsfel tlEo] Adet o5 A A
o]

(Kim, 2010).

Tk SE0] ofs A 2ol ek e ipo] Ath® o]Fof
A Fglo] o7 o] FAle A= o]FA F=o gt A=
A gl g 3PS R[S sl SRIAZ = A1) 1A1A - A
2 AHE Qu|sl= o3 A R F71 9 EAR HZAH o5 A
A& 7= o5 A M= Aelojeh= a2 ARkl FAsHA vh=
© YEgogAY QAH - XA HHE Jugtci(Shin e al,
2015). o]2f3t M=F7]= Aokasit, ek T WAA alofA
wE| QRS 4F, Rue] A5d A2} 2L mekd eS|
ChRE fQlE0] A& Aoa8-S 53l 4 EtHHackett & Betz,
1981; Lent, Brown, & Hackett, 1994; Shin et al., 2015). oA A
A SSe] o] ghat B AR weke] Yoy, B
7A1e] st 1= F7] glol= K& Wy o] FHEa] -
= Qlth(Lent et al., 1994). WepA] SPYE9] o3 A M= 7= ol%
A 2de] Fa3 A ERA| REEA] aEEofof 3F 9491 Aotk

U9 SEusoA sHE0] oA AEE Yobte HAEES
AR, 24 detarsstule] AAA Y, dekarsetul, aeked et
3, 2] dREAhlE Ueo] & 4 Qltk o] AFtoflAl= o] F9
A= 5o] sk 59| o3 A NEE7IE FHSE o]
A A= W ol sl =ofsf Hazp gtk wekg st

T} 5} S0 E5lE WETHL Fa 9 of5A| e} Tt
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A Folok= A2 o] At7h Bakth E3F IS M=
&717} Aol gkl F5rol whe ofwgh Afeo)7t Ql=A] ERlsh=
T BE 1Y TAE FAHOE o|FoRA= W FAHA A
(variable-centered approach)o] AREE|ATHMoon & Choi, 2009;
Park, 2004). ¥HH 2|1 50f sHY 7i7i019] B ed A= w9 A=
o] Fa/do] tiFEHA, 7 F4A HUAl(person-centered
approach)&- 5ol HAIA 02 EAehs thetdt ke Tk A
7F 2ks] o] fo|x|aL Qlek Al FAA A WAL A1) ook
4, AL Z1 Qhof| o) Fsut Ao 7|Hke 2 A E= A
o] g 3o g o|Fojzint. o]#gt IS ol sHIES]
2 oA s RS B8 5 Atk Y S4A
< HhA]o] o] Fojzl F= yhH AdPAY] U EA], Kang, Kang,
& Lim(2016)9] $+tofl= UuHA| 1559 akeds7Iet Hl=s
7] o] whE SRS Eelekar 7F g EAS HEeR
afolslgt vl Qlek E3F oA EEE S0 AR} KR TgE 9
AeE QIS S0 Yehhs AR Blehs At o]F
I QIch(Ha, 2014). SEASE o|2fgh BAHA] {12 ekl L=
o 23& B5o] o|Fojlom, T 2 A9 o]Folx
| glek 9k ofuet Huwba Solx 2] Z=F7]e] tigh A7t
o] ik

AlF7HA] thFREe] oA Rz A9 AE E3F 54 ARl
A o FA XEAdE 9l Heaid gk BASAY, SHIEY
2 719 Ed® o3 A M=o thet 5719 Adat HekE 2elst
= "ot Choi & Lee, 2012; Lee, Park, & Kim, 2012; Lee,
2011; Lim, 2014; Yoon, 2007). & d727} TAS 71X 245}7]
2 AAe AIRA e A FolAEe] 2R gt et
&7] S 22 WRle]| ek HA Adel(static state)ol] =gHE AT
SEA|RE S ZH7RQ1E] R = 2 g Aolw, Al7to]| whet ¥ists)
© 542 Ay T4 A(dynamic) 8424, SPEEE] ARl e
o]3A & F7] HelE e wf = o] gt Hoh gt
ofall7} 7Fgek Aolet. wabA o] Aol HekERshne] th=

H 92 .
IS S
o,
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B o3 A M= 571} stejele et e v th=A yE
vh olof] whet = S Heke] EA7) vehd Aok whehA]
oj2|gk A FAR TS Fetslr] flste] A4 FAEY
(Group-based trajectory modeling) 42 A8} SHAYE2] o34
A2 5719 A7t w2 HalE gAA o w A6t} gick
S AR 24 TN FA1Y] RS drehe 22 Y
= FAskL TIANRIS] A PO FAMIT o] FAS Big R
Hees 439 AWy 5 FAXCeR F43cH(Erosheva,
Matsueda, & Telesca, 2014; Nagin & Odgers, 2010; Park & Hong,
2014). o|F% Hesa] FAEY 242 SPYE0] 22t SHE 71
Ao A FE FAR SR A HokE FA R Sigithe ol
A g, A, AGT 22 AR T AR oAk ek Uhe
T, A A P Blashs 7120 WA k= ApEstE ) di
o 7120) Ao R sk Fake sk ARSI 4 oot
= Aol ItiMin, 2012; Nagin & Odgers, 2010). X|S7HA] A
A FAIEE 242 HESE EolNielsen ef al., 2012), 2] - o8} Lof
(Franklin et al., 2013; Nagin & Odgers, 2010), =% - 2 E-oKMin,
2012; Park & Hong, 2014) Sof|A] E1ls] AMRE|Q 0w, Tfskus
ool A= STEM AgetgE0] 47w W3} AR (Lee et al.,
2015) AtollA AR BE Slek

HpR[Efe 2 o] AtoflAe FAREA A 8 34 AT

'%‘ )
sso] ARe o ofaslix shek WA iRl
SPISS AE A2 A% 5 MESH 15H 9 A

ad

K

2 4710 A 41
stk wekagsta SIS A9 13hd W QlEaby, Aein,
IFHIA) F Shhe] HEAHS A5 He, olo] kel 53} -
o} IAE] WAL Gebs F AR TR LEIL ot
Al FItHMOE & KOFAC, 2015). wjebx] sHRE0] AEist WLy
& 259 oA AEaat date] 9l Aol dAbsck

Aoz o Qe AFBEE FA| T Aol A, WS
4 AR B4 AMgslel BeEHT SIS o3 A5
of st A2 BARICE BA, FAEAE Bl 19 FATRE
3} spsel Agute] weide] QA SRelgh

o ol o
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i
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el s shalel] 20140 fststo] Ao} 5
oz siick s St Ei- Aol At

[¢)
RS 151 157] e 33hd 1817] 74 % Sp7] 5t o]
ofBsik. 18] A Al7loll 25673] Shg5o) Hefsion),

23] 1367, 33| 2377, 4%] 2237, 53] 19890] oIs}3irk

1) MOE & KOFAC (015)°] whwl sfahsstants Qb Ajetabsy, o}
Fa0) 37 e MK ow otk ojoh 2 mBuA] Ee
4202 A(mackyo|ehe Hol2 ERE, ‘ARALD, AAAD 5
o= AT otk wheba o] ApolA B AL A oleks ol
A2 B
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2. Alg 24

o] ¢tollal= SIS oleA X=F7|9] T HekE ERlsh|
91I5te] Shin et al. (2015)2] LGS I3t o3 A R=57] HAF
TS ARESIGltE AxbEE o3 A X2 187 ?(Education
experience), F-5.2] X X|(Parents’ support), o] FA =9 7}x]|Q14]
(Career value), o] 3A 21} z}o} T57(Academic self-efficacy), 21
2 Ao} a5-7HCareer self-efficacy), 212 S0|(Career interest), X%
& 7](Career motivation)®] 77}%] F0l 0 & JLAJE|o] Qlom, & 327}
o] ko e o] Slok ZF kel et 42 53 HAE WA
(1=mf->- oft}, 5=ulj9- Igcho= ootk

o] Aol AtmE T E FVIE F 53] HESeH, 4
Al71= 20143 7€(18hd 18719, 20149 12€(18hd 2817,
20159 7923 13H7]2h, 20159 12923hd 23179, 2016\
7@ 18}7])oltk 13] o] o] 552 23] 46.9%, 33
7.4%, 43] 12.9%, 53] 22.7%°]%ic}. Uutz o g EotdloA= 2
202 WE AT 53] B ke SYEe] ARnto R BAS
3= QA AR (listwise deletion)S =383E 79 HEO| 7
oz HIFH B4 FHS 2T FEo] Arhi(Dong & Peng, 2013).
weba] o] Aol AEA7}F Yehd A= E AlASH] ¢kar #4s)
3} i,

of rollx] AR AFE O] ASE Shule] APgo: Zi1A] Aol
ot SMIES] oA n|itol® QlIgt Ao m A wekEm, weiA ¢
o219l A= (MAR; Missing at random)o] o] FofFttal 7}77itt
(Dong & Peng, 2013). o] A-toflAl= FAIEAS fIote] =
57 (maximum likelihood) 7|¥Fe] Feks4] FAHE A4 227
AWl Crim CV AZE o] 9j7]X|(Nielson ef al., 2012)E -85}
t} o] ZRIFoA] o]FofR= X 9= S 7IHEY| K 327
= AR WY f3o] oA A5 WIMAR)olZk= 71 sl
2y 7|\t A=%] t)A|(model-implied imputation)7} o]Foj At} uk
2hA 53] B RofabA] ok SHYS] Amels ke F7PHA| glo]
BAXof AM7F53cH(Nagin & Odgers, 2010).

3. Al B4

o] dAtollA= A vk FRESClE, Atsa A1
A, 710l AF(x*) A BA9) eAMdRE A7 FAjo] o]FofRrt
A0l BA H2po] 322 Figure 13} Zth A WA, thAl gl4
NP EAS Agsto] o3 A X&2s7] AARET o thet Zakuke-2

A2 (dimensionality) & EHIS19ICE. 5 WA, THXel 2t mghA
S Higor IAE Hx FHYE 24" HES 924G
(plausible value) © & W2}siGlr) o] & Foff Rt AdstA S
PEO] o] BA NEEY] S Z AFL3le] o] To] ZAEAL

FRstaLAl siick Al WA, HEEd FARY 24S 8okl 24
7] B2 o3 A A=E7] A AdEe rEstaat siiek |l WAL,

Fho] AT AHRAES B8] 7 24 WLt SPAE0] Aol

o 1w =

WAE sefetad st
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o Examining Converting data
Objectives dimensionality, validity & :
I to plausible value

reliability of item responses

g

Multi-dimensional

Data Analysis : :
Rasch modeling analysis

Identifying
trajectory groups

Exploring trajectory
group’s characteristics

Group-based on

- Chi-square test with
trajectory modeling analysis trajectory group and track

Figure 1. Process of data analysis

7, Eakeel 94T B 9 A= el

o] QoA Baukgol 2o AT kY R 2
(multi-dimensional partial credit Rasch anlysis)E-4of 7|3} o]&
A AR5 AT SH| Bg BIs ek SAE0
2 Shin et al. (2015)9] o] 3A AZ2%E7] HAEFZ) 7719] Qo=
FAEIo] ik W& Tefat o, ofgA 1257 B £l el
o] T x}(uni-dimensionality) 2] - &S A-Q3folelx], =
o 7+ Zrolo uke} Eekgo] L El = thx(multi-dimensionality)
PuHEEL Hesforal Solet 5 chlnd BHS S 2
27} Qlek mepA] o] ol 9 327) Bl that Tola)
ealmRs 749 elmge) ARES vmeilt. of Bl
ConQuest T2 1 (Wu et al., 2007)0] AR&-EQIch

239 3= Final Deviance2} Akaike Information Criterion
(AIQ)9] ZFS 7|& 2o 2 H| W3}t Neumann, Neumann, & Nehm,
2011). ¥jn A3y GAAY 24| d Q] g (Final deviance =
75153.14, AIC = 72411.14)°] v]5)] 72 k423 Q] 23 =(Final
deviance = 63129.81, AIC = 63441.81)X|s=7} ] WA YEeRdth o=
73 majo] chelakel malo] vla) Ag RSl BT o

u)stc) weba] 73y SRS ARESle] Eohkeo] eyt Wl
AF=E 3olslal, 3 8-0l=% 7 plausible value)FE] 2] o] FA|

N2F7) FYAE A3l

= B9 4lE| et B E ERIg ATk Table 13 Zth

LA 7719] F91E2] Cronbach’s alpha 3H2 ERR1sH Ayl o]FA X

Mo o

F

2287 092, 2me) A5 7| £35o] 0.96, o2 Wzl
714 092, o8] Pl w3} Aokt 096, o12A) A= Aol
7+ 0.96, o] 3A A= Tu] 0.96, o] 3A A= E7] Eg=0] 0942

Ueh 72 Jreid 2 d3kA 9l Stto] o]Ro]H LS Fold 4= Q)
QJct o] EAS PASW(Predictive Analytics Software) Statistics
version 18.0 & 73S AE3}lo] o]FojH L)

T B B8 7|Wo 2 3= AlFE= ConQuest 27T
W(Wu et al., 2007)0)|4 Ala-d= EAP/PV(expected a posteriori/
plausible value) reliability 7+ S3) 15}t olE = Zkz)F Ay
Hi o3 A ME=ws7d 078, FEO| ALSlA] 27| #ak50] 0.86,
o] ZA X&) 7} 0.87, o] FA A2 W wi} Zolas7t 0.86,
o]FA X= Aotas3t 0.87, o3 A A= Fu] 0.86, o5 A =
57 EE0] 078018t HE Q152 EAP/PV reliability 7H

0.70)14 02 AH3t AlF=E Yel)rtiRauch & Hartig, 2010).

AR B S SIS 0] BalilSo] olup} almae] B
UERRE A3 % 5ol MNSQZES: Sato] selaksict
MNSQES: 1] 223} Bgol uje 1 7)) el 234 of

27 AnE 1 Qe Qukael BAHE (rating scale)FA2] HE

zﬂ-o _hx]
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ZAe] AL 7ato] MNSQﬂO 0.6-1.4 Ato]e] Y -9 A3let
£ 1kgo] dofytrial FhE T Wright ef al., 1994). AJHi& o=
AASE HFw 2|42l unweighted MNSQ 7S 7 2pil & Al i
M, AZ WL 23kl MNSQ Zho] 0.96-1.00 <] o] Qlglom,
Fro] AH5]A 2]7] 0.82-1.09, o3A H29] 71] 0.86-1.18, o]FA|

A2 T wif Rolast 0.88-1.03, oA A2 Rofds7t
0.85-1.06, o)A 22 S0 0.91-0.95¢] HY= Vepytet apx|qt
olFA AR F7] 1y} 49 B3RS Z17F 1.59F 1.82 thh &
MNSQ Zh& LiERHRIE o2fg & MNSQ 7k w4 U s
o] HAHF SHo 2 ol AU 4 9lk o] shyEe] S5t
Bapo] AP A5 JHL v BAU SEE0] A B
Z A7} 9tk Boone, Staver, & Yale, 2014). = &a}of st &4
SO A=E ERIshE A} 58] 53F o] Fold F £l
T 210071 5 1771(0.81%) 2] 21kt -SE0] %=
ket o] 17709] -5 E40lA] AQlRt 7, T o8 A A=
Q1 % MNSQ gk eelsiid 23 ol3A =s7] 1 kil
£gko] MNSQ7F 22} 1.05, 1.152 WHelsldith ol A4 3¢ %
A 0.81%2] FAH7 SHOR Qe o] Ad=r} vl WA
ZAE Aolu, Al Eglo] Al AAHI-S on|gttiBoone,
Staver, & Yale, 2014). Zu}d o2 7} 3P A= Eilso] nE
g BASS ehdg silsigic.

= E=T

r
O;:_]
~°1N

=
o

23
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fii ok
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[11

U HAdSEAl 22 EA4(Group—based on trajectory

modeling)

o] AtollAe kst AR £ HElT(Nagin, 2016; Nagin
& Tremblay, 2001)2 HEO. &2 SPYF2) o] 3A X 25712) FA1E
Zelskgie). o] wf A=et sHYE9] ofs Al AeE7] SEAE HiE
o2 Hug 2AmY Aol olSold 4 e, RS vl
Gol=A 7 plausible value)2 ARSI FekEAl =
SegatolTiWa, 2005). olEggte el Helst 1
Gro) 24 Bao] FRsap) st Al eR ) sheldFE Wl

@] PISAY} 1]=+9] NEAP(National Assessment of Educational Progress)
SoA sl Q= HRAlo|t(Wu, 2005; Cho & Jung, 2013).

A FART 42 AR e oA =579 4] A
= SARC R Fefsin, MY Z7lQlo] ofwRl FA Hete] Loh=
A 1 e Alstiae Aol olF flsiAe S oA
A& 7] FAES old o] 7P A ds] wrgE A =9 7i
47} 5121 Ao ol SR of el 1k
RIS S G500 Aol /18 Aok Fa
AASIATE FAE A2 Cross-Validation Error(CVE),

ol
S
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Table 1. Results of seven-dimensional Rasch modeling analysis

Constructs Item Unweighted MNSQ Weighted MNSQ REe ﬁ:{)ﬂxy Cronbach’s a

1 0.97 0.99

Career Education 2 1.00 1.03 0.78 0.92
3 0.96 0.98
4 0.92 0.98

Parents’ Support > 082 0.89 0.86 0.96
6 0.92 1.00
7 1.09 1.12
8 1.18 1.19
9 1.02 1.02
10 0.93 0.94
11 1.13 1.13

Career Value 12 0.86 0.86 0.87 0.92
13 0.93 0.92
14 0.92 0.94
15 0.92 0.92
16 0.88 0.89
17 1.03 1.07
18 0.99 1.00

Academic self-efficacy 19 0.94 1.01 0.86 0.96
20 0.88 0.93
21 0.91 0.96
22 1.06 1.09

Career Self-efficacy 2 0.%8 LO> 0.87 0.96
24 0.89 0.94
25 0.85 0.92
26 0.94 0.96

Career Interest 27 0.95 1.00 0.86 0.96
28 0.91 0.99
29 1.15 1.12

Career Motivation 0 109 L2 0.78 0.94
31 1.10 1.10
32 1.05 1.06

Bayesian Information Criteria(BIC), Akaike Information Criterion A, B, C, 3719 Hdtog LEEm, g Al A o] gt BPP
(AIC) A4=E 7|Zo 2 A3kl ti(Nielsen ef al., 2012). 7|22 T+ I & A ool £ gHEo] 0.80]3L, B Yol &3 gHEo] 0.1,
1o] A4 FAEE BAGl BICE Z1E0m 245 Al C 2isiol 43 3HBo] 0.1 of2iel o] SIS A Fiste] el Biet
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T Ade] vgS Telsonn 7} ol WzEy] FHUe
9] EAS TholstaA) 33tk o] E-49-2 PASW(Predictive Analytics
Software) Statistics version 18.0 2 732 HJE O o]FojF T},

BeR2 Blskgch BT A
e 24 @* el chgst ok

8

A, o137 A2 A7 Tl 2zl et 7 4] T
ATt o] 2 6‘1—‘6]—0] SRIE]QIL) o] A RS 3ol Wl
L] tigt At g A7 AR 1Ty} 23 1yl
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495839, 4973.852 24tte] AICS} BIC Zlefl H|ste] © WttHTable
1). webs] o3 A M2us AE Fele FAE AEshrlol 17w
o] 7P Agdsiriar st o 5A Zl=of| gk 714] Q1
T919] Bz}t mo] ik At 13 B} 23w 13| CVE
Zho]l BE 33608 EAst oL, 13The] AICS}F BICZ o] 4803.75,
4819222 T Il7] mj&o| 14 m¥o] Aalsirta woksieich
AnA o A2 A el 2 =9 7%%1 g2l thgt A=
S ek 7he] AhlEl = R glo] B SR FEIE $Iske)
= & 4 Sltk

A, FEO] A|A|, o]FA #ZMEE%E o] FA| Z=57]
TR19] FeAl= 23]ch o] Aglgto] ERIE|Ict 941 Hmo] z]7]
sl B dfa A A5 Mumua 275k B3 2| CVE glo]
471, AIC7} 5671.11, BIC7} 5707.192 1tk o] H3w 2|40
H|sto] Ao s 27| o] 9] 14 W= Astr]el
o Agrsictal weksieiny w3k o] 3 A T wito] thgk Aola s
ZF Qle] sk 28 mEgel AL, CVE ZFo| 4.26, AIC 5592.54,
BIC 5628.622 13&t o] ZH3te x|4rof H|F| AZ o= Zlo}
2AT By o7 S0 wil Rjolg syt FAIE AYshr|of At
sirpal wesgieh npRute s o)A X' 57] FRle] ek 23T
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WOl Aot A|pof| Hlsl A2 7k vEtjol, 23w By os Sy
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Atz oz Huo] x|z, o] 3A ¥ w} Aofa-si, oA =
7] RG] A P2 A F Ao PEEo] YEhdE o

T 4 ik
A, A2 Aokis 7t A Fule] Fo12] 29 398 Be]
#3kato] SRlEiglch 941 A2 Aok} majel oie A= A

$2 AEy, 33 g0 CVE Flo| 4.58, AIC 6082.45, BIC
6139.15% T2 o] nla) o 222 Jehyie}. ueb Az
Apoba-s7e] S| 2 370 AT R Lol & 4= QoL
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Table 2. CVE, & AIC, BIC for various numbers of latent
groups model

Dimension Number of groups CVE AIC BIC
1 3.67 495839  4973.85
Education 2 3.67 496639  5002.47
Experience 3 - 497439  5031.09
4 - 498239  5059.71
1 4.96 5693.05  5708.51
Parents’ 2 4.1 5671.11  5707.19
Support 3 - 5679.11 573581
4 - 5687.11 576443
1 3.36 4803.75  4819.22
Value 2 3.36 481175  4847.83
3 - 481975  4876.45
4 - 482775 4905.07
1 4.56 5617.06  5632.52
Academic 2 4.26 5592.54  5628.62
Self-efficacy 3 - 5600.54  5657.24
4 - 5608.54  5685.86
1 5.15 620843  6223.90
Career 2 4.67 6097.97  6134.05
Self-efficacy 3 4.58 608245  6139.15
4 - 6113.97  6191.28
1 521 6124.10  6139.56
Career 2 4776 6031.69  6067.78
Interest 3 4.70 6020.40 607710
4 - 6044.02 612134
1 459 5749.60  5765.07
Motivation 2 4.34 5708.12  5744.20
3 - 5716.12  5772.82
4 - 571934  5796.66
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3of) Zrafolgick oleiet Ak whiige] sPISo] 2} el5o] Tt
of ulgaat 2HES R glont, AR TS AL 3
WAl FAIE Lk 47t ek B9 G EAsh Q1S ©
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Table 3. Mean plausible value in each trajectory groups

Dimension Group si\]ut(llr;btzr (;f) Tl T2 T3 T4 T5
o

Education
Experience

Parents | 226 (883%) 204 326 178 1.64 0.14
Support 2 30 (11.7%) -050 -046 -2.82 -2.98 -5.69

1 256 (100%) -046 0.02 -0.70 -045 -1.37

Value 1 256 (100%) 076 1.09 055 059 -0.02
Academic 1 223 (87.1%) 1.08 212 098 095 -0.85
Self-efficacy 2 33  (129%) -2.80 -2.86 -4.46 -3.78 -4.28
1198 (773%) 022 114 013 033 -131
Selgzrf;ecracy 2 15 (59%) -395 448 583 463 -6.35
3 43 (168%) 2.16 329 171 175 -0.82
1 206 (80.5%) -037 034 -441 -432 -10.82
Ii:f:;t 2 13 (5.1%) 372 242 377 329 096
337 (145%) 237 358 198 195 -047
Vodivad 234 (914%) -0.10 1.14 -404 -420 -10.02
otivation

2 22 (8.6%) -3.60 -2.07 -389 -3.01 -0.45
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A Longitudinal Study of Science Core School Students’ STEM Career Motivation

AeskA] ket 7t o)A M&E7] IE] AT Algzte)
TAS Felabr] glate] wapRA oA AA)S S3atsich
FAGo] 24 gt elo] FRIFUE WA 7] <
Qlof] v 2] ohAl 9] SEl(Fe] 2|7, o3 A B wit Aokas
A& Aotas, AR Ful, A& 7)) FANGS qiie
AL aetglet 24 Aa), ohal Af 1910 FAlE i A Yt
FroHfRE Hp < 0.01) 02 o] Q= Aoz SRIEQIri(Table 4).
7h FQ1o] AT ¥ AGo] EEE Table 49} 2} = 79|
FARG R o]Fo|z] Kre) 27, wit Aoki3t o3 A W=
F71 TRl A A2 iR ulsdt Ald REE LERIch
o} 2)2] 219 Group 1- QIEA|E 44.4%, AHAAE oF 33.2%,
HFHAD oF 224%9] HI&R FAE o, A2 Aot T
?19] Group 1-& QIEAY 42.5%, AAAL 34.4%, AL
23.1%2] &R FAEI Eet ol g A F2E7] 791 Group
12 QUEAE 44.8%, ZHAAE 33.2%, H3HEHAL 22.0%2] Hl&R
AT 014 Group 19l titko] 2iAY, BetEAd
SIS, e 12 JIEAY SHEe] IA Safolsitt ook ©
2] Group 29| itz QUFEAE SHIET} 4a=0] AAA|Y, Theks
A AlD shgEol E3tE o] ATk F1e) 27| 191 Group 2+
A=A 82.8%, AHAAE 10.3%, BHSHAL 6.9%= T3S
H, J& Zotas7t 219 Group 2+= UEAE 93.5%, AAAE
3.2%, WHEAHAD 32%2 =T oA =2E7] 219
Group 2+= UEAE 95%, HSFHALY %2 = o U3Ack
thgo i A o] FATeR SdE o FA FZ Aokisit
Fu| 7olg AmEnA gvk 4 oA 2& Aotas it S
TFlo| A F 7P B SPEe] 2k S el Growp 15
FAeR AwE, 22 Rotagzh 11219 Group 10 &A1Y
sHYo] 37.2%, AAAD sHYo] 37.2%, T8t AIE SHAY0] 25.5%
S skl E3E 21& Fu] 51219 Group 1 IEAE Mo
39.2%, AAAA G sPAo] 35.8%, HkEHAY Aol 25.0%5 4
SHL QlSitk At o]FA MR Aokastat 59| Group 10]=

Aol BAglol sHE0] 1T L3fUrtal & 4= ik W Group

o
E=)

Table 4. Cross tabulation between STEM career motivation trajectory groups and track

Number of students

Construct Group (% within trajectory group) X2 Cramer’s V
Humanities Science Science core
Parents support : %9 (144%) ™ (32%) 30 @24%) 15.12" 025"
2 24 (82.8%) 3 (10.3%) 2 (6.9%)
Academic self-efficacy : o4 (12.5%) 76 (44%) ST @&.1%) 2833 0.34™
2 29 (93.5%) 1 (3:2%) 1 (32%)
Career motivation : 104 (44.8%) 77 (3.2%) St (2.0%) 18717 027"
2 19 (95.0%) 0 (0.0%) 1 (5.0%)
1 73 (37.2%) 73 (37.2%) 50 (25.5%)
Selgi;facy 2 11 (73.3%) 2 (13.3%) 2 (13.3%) 49.51" 031"
3 39 (95.1%) 2 (4.9%) 0 (0.0%)
1 80 (39.2%) 73 (35.8%) 51 (25.0%)
Career interest 2 10 (76.9%) 2 (15.4%) 1 (7.7%) 40.82" 0.29™
3 33 (94.3%) 2 (5.7%) 0 (0.0%)
** p < 0.01
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Figure 2. STEM career education experience trajectories
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Figure 3. Perception of value of STEM career trajectories
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Figure 5. Academic self-efficacy trajectories
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