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The purpose of the present study is to develop and validate an instrument to assess STEM career
motivation. We developed 32 items for 7 constructs (i.e. education experience, career value, academic
self-efficacy, career self-efficacy, career interest, parents’ support, and career motivation) on STEM career
motivation based on Social Cognitive Career Theory (SCCT; Lent et al.,1994). 767 first year high school
students participated in this study. The items were validated by Messick’s framework (1995). In this
study, we examined the validity of items in four aspects (i.e. content, substantive, structural and
generalizability of validity). Methodologically, we used Rasch analysis, Exploratory factor analysis,
confirmative factor analysis based on structural equation modelling. We confirmed that our instrument
with 32 items as valid and reliable for measuring the STEM career motivation. In addition, we tested
the STEM career motivation model based on SCCT. Our model explained the data well, suggesting
that external factors (education experience and parents’ support) and cognitive factors (perception of
value, self-efficacy and interest) were significantly related to STEM career motivation.
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Table 1. Research procedures and analysis methods
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No Procedures

Analysis methods

Development of preliminary items

1 o
Content validation

Literature review
Experts’ meeting

Explanatory factor analysis

2 Structural validation . .
Confirmative factor anlaysis

3 Substantive validation Rasch analysis

4 Generalizability validation lefgrentlal item functioning analysis .
Multi-group confirmatory factor analysis

5 Test of STEM career motivation model Structural equation modeling
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VA Bk B Bk WEA fhko] HEAEGE TP ok
o] Y=o tal] Z21AQl olalS = rakarA} 51Tk Lent et al(1994)
< o] olEg5 & AY 9 Mg Haapys TUH R HAYshs
AL3] 1A 2 & 0] =(Social cognitive career theory; SCCT) 2.2 HFAA|
Atk AR RO 22 T8t ARBIQIA] o] 2ol A 7*—7|:Q°1 Sodsl
Aolasgrolu Aupr|eer -2 714, Q1A 213t ws ZFo]
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AE F - Y Wil BHA AAE A7 ExTe ALgste] 9
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et al., 2014). o] ¥-Lo|A+= Glynn ef al.(2011)0] 7R3t T8t 57|
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Sgsto] AAAG B, 55, 7140l et S1H Aol
2 25 RYEE TSkt T8l thet Aottt wa of
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Table 2. Cronbach’s @ and the result of exploratory factor

analysis

Factor

3

4

Cronbach’s a

educationl

0.684

education2

0.857

education3

0.830

0.896

career valuel

0.678

career value2

0.754

career value3

0.786

career value4

0.623

career value5

0.641

career value6

0.563

career value7

0.568

career value8

0.527

career value9

0.409

0.888

academic_SE1

0.835

academic_SE2

0.848

academic_SE3

0.689

academic_SE4

0.716

academic_SES5

0.674

0.946

career_SEI

0.443

0.548

career SE2

0.619

career SE3

0.403

0.595

career SE4

0.611

0.950

career_intl

0.734

career_int2

0.748

career_int3

0.678

0.953

parents’ supportl

0.831

parents’ support2

0.858

parents’ support3

0.845

parents’ support4

0.804

0.966

[
.93

P4 le—93

[
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Figure 1. Measurement model for confirmatory factor analysis

Table 3. Model fit indices for measurement model 1 and model 2

motivationl

0.738

motivation2

0.728

motivation3

0.776

motivation4

0.775

0.942

ato] 7t ATt 3 = S44T8, df, = 6, p < 0001 O T Bt

w3el Model 1< Algial= 7o) o

2t}

o] ZI= itk TLI, CFl,
A4 E3F Model 10] Model 29] H]3 ¢

Model x?/df  NFI GFI TLI CFI RMSEA SRMR

4659 0918 0838 0927 0935 0.069 0.053

2 5808 0.897 0801 0904 0913 0.079 0.053
3. AP FHe| Bl

AAre] ojel A SR A Bl wHea=A) Bl
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, Athe o] Aeix|(multiple choice test)2] 73-$- 0.7~1.3, HAXE
(rating scale)FA] 02 HEZALS & L 0.6~14, YAA Bz
(clinical observation)= $J3t =42 0.5~1.7 H7} Harg v} ot
(Wright et al., 1994). o] ¢15toflA] 7l HAR=F = 27 E(Likert)
HAHE YA A 4le) 24 EFOIER 06~149] MNSQ
e 7120 Bl Ayiwe Meek) B Y RAS sy
23} k) 227 2] MNSQ g 06~1.40] Z31ick 2 o] 71}
o] RE Bl Mgt 23 hgo] AolreS shelaki)

Table 4. Reliability and MNSQ indices of Item response theory

R Infit Oftfit
Constructs Reliability MNSQ MNSQ

Person 0.80 0.78 0.78

Education experience
Item 0.85 0.98 0.83
Person 0.81 1.00 1.00

Career value

Item 0.94 1.00 1.00
Person 0.87 0.88 0.88

Academic self-efficacy
Item 0.97 0.98 091
Person 0.88 0.77 0.77

Career self-efficacy
Item 0.74 0.98 0.79
Person 0.85 0.69 0.70

Career interest
Item 0.73 0.98 0.73
Person 0.83 0.67 0.69
Parents’ support
Item 0.84 0.97 0.74
Person 0.86 0.91 0.92
Career motivation

Item 0.92 0.98 0.93

Lo
o
z
S
4
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oY ox

o}

=)

oA BRet A= SEHAR QIEAISHA Rl
ol Sfsl gaR WA gt 2 alel Helolt 741
o Sl S olplaick o] ATolH: Aol
Aol ke BEL S Aotz Slat
ot 2PH %] #38}7)-5(Differential Ttem Functioning)
Alof| 7|9kst TR TrE A (Multiple group analysis)

2
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B
ol

filo
O
ol
Ol
o)

il

z‘sl—}g)% =0

= =]
N,
=

to Az &

X
A=
-
N
ol
ox
il

gl A8 Fall AEE DIFgRe 7+ ohie Akss 23]
oS om[gitk(Table 5). DIF gfo] o1} 055} S wf Hcte]
S/l wfe 3ol tigt whgo] thErtal & 4= Qi o] AtollA
e 32719) £k B DIFgES] #pol7} 0.51t} 2hof 4o
Aol 58l TR0l doldg Eelstgitt Faef 24|
39 F3e] 9 0.528 Uelfjo] 7|EA Kok 24 2fo] 2 Fith
SR - ko] ofefgh Aol FofE $E(x* = 478, p>0.01)°]
oR7] uiize]] o] &3 Egt ol whe fejulgt Aelr} Gl Ao
LFERT.

TEYA 7] oAl A2 Ak
| Zgide] wet 55k 8= gl
T A AN S B9 T84, FRTEAT B A
20| Fala) -2 Wy (parameter) 50| FUF AL A}H 02 Aok
(Constraints) & 713+ ¥, ] 23}= A5 vl gelste 4L

o

Lo

[
o
H
ol
z
&

f

»

2 o|Fojzict vk T Aol S RGP0l F5oHA 8=k,
7 mBol Aok ARl M E A A7 Wt §lg Aolck
(Kim, 2007). 4 A} a2z Aoko] 7182 mdlso] H3he
|4 TLI CFL, RMSEAL 25 2 Xjol7} QIoic(Table 6). Aupalo
24zl 24 Av} vehd DIFgE] Sl g g3 7
H AL e w2 2lo] glo] F55H A8EE Skl

=

Table 5. Differential item functioning statistics for male and
female groups

. DIF Measure .
Independent variables No. Difference of DIF
Male Female
1 -0.21 -0.26 0.05
Education experience 2 0.27 04 -0.13
3 -0.07 -0.13 0.06
1 0.03 -0.21 0.24
2 -0.21 -0.41 0.2
3 -0.05 -0.14 0.09
4 0.34 0.29 0.05
Career value 5 -0.39 -0.31 -0.08
6 0.22 0.02 0.2
7 -0.21 -0.08 -0.13
8 -0.11 0.2 -0.31
9 0.35 0.62 -0.27
1 0.29 0.14 0.15
2 0.63 0.72 -0.09
Academic 3 0.6 0.53 0.13
self-efficacy i B i
4 -0.51 -0.51 0
5 0.25 0.17 0.08
1 0.24 -0.04 0.28
2 0.28 0.18 0.1
Career self-efficacy
3 -0.06 -0.06 0
4 -0.46 -0.08 -0.38
1 -0.07 -0.07 0
Career interest 2 -0.17 -0.29 0.12
3 0.25 0.35 -0.1
1 -0.28 -0.28 0
2 -0.27 0.05 -0.32
Parents’ support
3 0.13 -0.39 0.52
4 0.42 0.59 -0.17
1 -0.16 0.11 -0.27
L. 2 -0.33 -0.58 0.25
Career motivation
3 0.34 0.34 0
4 0.17 0.09 0.08

Table 6. Result of multiple group analysis

Independent variables  ? df TLI CFI RMSEA SRMR

Unconstrained 2741.93 886 917 926 .052 .046

Measurement weights 2786.83 911 919 926 .052 .050

Structural covariances 2846.83 939 920 924 .052 .063
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Figure 2. STEM career motivation model
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