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ABSTRACT

The most fundamental consideration when student’s selecting a science-related career is
aptitude for science. Therefore, this study analyzed the definitions and components of each
concept presented in literature related to science, career, and aptitude. Then, using the 2022
revised science curriculum and the PISA 2025 science framework, we derived the definitions
and components of science career aptitude. According to the analysis results, science means
both understanding and generating knowledge about natural phenomena. And, a career
is defined as both personal life and work. In addition, we concluded that aptitude is the
potential to acquire and develop specific abilities in an appropriate environment. Therefore,
science career aptitude can be described as the potential to acquire and develop the ability
to understand and generate knowledge about natural phenomena in one’s life and work.
In this view, science career aptitude in science education can be defined as the cognitive
and noncognitive potential to acquire and develop the ability to understand and generate
scientific knowledge in life and work. The results of this study may be contributed to provide
a criteria for the diagnosis and evaluation of science career aptitude.

Key words: Science career aptitude, science curriculum, science framework, science
competence, cognitive potential, noncognitive potential
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Introduction

-2l abs Aopb A1YE 2hal A3 435t 2pAIRte] Al S Ale-A| Hiot o] X o, A, 18
oo} HAE 5 52 oF22] M 2eh= 805 AFESTH(Lent & Brown, 2013). M 2& F50k= 212 229
s AAISkE At 2Tl of A2 =tl|(Savickas et al., 2009), 53] ThFeH 25 FAsHHA oh= =S
melsfiof sk Yol o] 2= F 23 44l itk 12{uh 34 A7) o2 °“”°l N2E 4%
She= o] 9lo] B2 AEAE T QITH Acosta-Gomez et al., 2018; Gu et al., 2020). TEgF CHE-22] 22Ut AF

2 &2 Aot 7iele] e tof HAglo] A4 &= 7i4lsh] /el 2E *d‘ﬂdob"- AtHKim &

Lee, 2022). o] 2|3 FAIEE EPISH | floll 54 %1 SHolA = sHYo] Ysh= R 2E A sf|=al o] & A

Ak kS nldsloF st} 12jA] Th4e] gkl Aol A= S 0lA| A/ HARE Aldstal o] & 7|4t

O g 25 A &skal Ut sHY Q] A4d& mjefohs A2 25 Wkshe o] {lo] 7|22 &8 5= 583t
A2 0] 7] wiE-o|th(Sugano & Mamolo, 2021).

o /\o]-J,]-o]- OIxH OI:H SEEZ o}__l,}o —y_%é 01]/\15 ‘c‘ﬂ-/lﬂgl x]g ;HHQ x]gja]._‘—_ Ao =9 ?_:'L_/;\_
ghof gl A glo] At 72 s L7kal Q1o oot e H A e AHRof whe), A AlAZ S
2 3Fsk 2 20| tfst =2 7} =0FA] L Q1thJones & Hite, 2021; OECD, 2016). 2t X 2= =7} A2 1 Ak
/g7goll lo] A LsHolx} HAARI SHoA & wf F 23t X = Fofetal & 4= QITHRozek et al., 2017).
ufetr] PYEe] st Rl 25 Aokl e R 2 A4S mfelshs 22 sHY 71Ql H 5 7HAQl SRolA F
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olz{3t & 401]5 okl e} 2l & 2 do]| thisl A 4lo| A Se o= Aolet il 27| o
o} opf el e 2= Y A4 5 -gofof thgh A 2] 7} of 2] SHE Fofol| A THsiA| ARE-SHAL QL ofAf(Hall, 1996;
Li, 2016) &3t ol = W] 7] of#HH-& Aotk gt 2] ALslofA] X2 Z/AJolgte= goi5 A/golek=
she] gol2A T-EA 0 & ARESIAL Rl BT o] F sk Aot A/do]2h= Gof Qtel X129 9
A7k U= QTHAL A ZFeH A T G0l & T2 x| 9oL ARESIRITE 18] 2l 2 7lQle] 214 /o) =} <l
Ay} A E 71E o] H(Gunz et al., 2019), A/ ©] Zé Lo ol EFR A FAL AT
o] F= ZiAd o] th(Johari & Jha, 2020). ©]+= A
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o 27 S2Q ofere FPAY|E A2 BER st 9lon 2 wetmgel Tt A2 Hyo] ol 3l
248 £28 2 912 Zolth shA|uho 2 o]2ig o)) S vigo 2 Thet 212 AAo] et gol AAFsH:

Definitions and Components of Science, Career, and Aptitude

Science

3}sto] fof ET_O Science®] o] ¢ A A]

AlZ olu)sh= 2l o] Scientia®ll A 71915+ Th(Bhattacherjee, 2012).
Teh2 AR, HE] o] 2 22 A2 Al e

o] U= gh2olH o] 5 FE 2 shof Al A4S A

25}l U THKwon et al., 2000; Lawson, 1995; Nagel, 1961). Popper (1957)= A 0] E 2§+ = Zof| ths}o] gt
% 4 U= A S Fe Ae weke] 54 ol2tal siint 2eke] FAQl 2kl 04"0“3-1 9ol tifsto] Al =2
S AY/dsh7] flaliA T, o7, 7Hd A/, AR A, 7Hd g7k 22 akehA b & =33t Kwon et
al, 2003). i RS &3] P o2 HE7|: 51 o] 5 Foff M= A1 Xﬂﬁ“ F THSo] A HA] 25}
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oM Thhe Clarsh Al Molstolct. Tistole e e Bo) A4S )
©J 0| $tch(Bhattacherjee, 2012; Kwon et al., 2000). 2512 ®i] o]zt gfta}y 1} o] o] 2
S L}EPATE Mickens & Patterson (2016)y2 THHS- 2| Aoz} @-220] that 721 = L
B I 22 27] ffste] &S 3Rkl SHITE RARSHA Mafarja et al. (2022)% st
A|Ao| 2} o A& 55 Fofl A4S doj7he A o= A 25I3int B Yol Fortunato et
al. (2018)> 2ok ofo|tjo], A}, =7 5o & /=3l on #elglo] FE 1 Xsteh= U ES A2t
21 5131t o] wfeto] AlR) e} 2| Al S| BERSHA| A S 285l 1AL, 1feko 2 MEAH R A2 =7 52
AFE 2 G7 =o] thE AFEollA| otolH o & Alastal Qe Ae ofu|ghtt. S, A& ol tigh drg ot
ofojtjoje} Zh-2 2| Alo] A= 11 X[ Alof tigt ofshE HIR O & A& x| A]o] FHE0i 2|1l o]2{3t 1}

o] F4~5] HkEE|o] dojidti= Zlojtt. 9] o FollA 3528 YElhes 7| B A Aol tigh 13
| AR Rl R AU & 4= Utk T3, 9 A 2f 5ol HIF & wl] A Aol tigk A AAAE LSkl &
517] 2l = Al Aol tigk o] sl & 7HEe = A 22 2| A2 A/ S 4= QlofoF SFTH(Kwon et al., 2000). ThHEbA]
h2 2| 4] oalf' ot ‘R A A oleh= F 7HA] Q4R A ES o 4 QUnh 12| B2 Tisto|g AR E o]
ok 2| A2 ofsfistal A4Sk Zlol2tal o 4 .

ol

Career

N 25 56k Career?] o] Y2 thfsitt. A 4al|(Cart)E 5oh= 2H O] Canus, 2 (Road)y= Seohe 23|
0| Carrera, 7d7Pg (Race-course) = Scoh= A 0] Carriére®l| 4] 719 5HATHBolles, 2011). X 2= H 22t 4
S 531 20| ol R7h2 FEAAL B AR 71 THL UEPhe AL & % Kk Careerte S22
St &2k ofulE 27 = ShA|RE P olgkes on| 2 & SiA H T A Rz 2 HojshH U]EHETZ.
Al71& oM e o= HoAst M E ZFEsh= 21 Z =t #elH g ZopollA = F 8ol 5 4
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5o ARE-5FaL Q1THShin & Kwon, 2015). 04§ 2442} vj2ljate= & 71| AR Rl S-S 7H R 20| tist

of Aol A= F-FA Q1 FE WHAlo] EAfgitt, 4 1} e} n|eE B ol 2 X2 HIkE £ 4 =

AIZE 28|30 FFSHL Qs 3oy A%, 4] 5 A 27F dojube 39 B, Z =] A 0|2} AlZ7HA '
Qlo 2 & A 7FA] AL {4l o] S (Collin, 2007; Gunz & Mayrhofer, 2018).

2 B F3loj| A= 9 A WA S g o 2 X2 5 A 9]513ITh Greenhaus et al. (2010)= X 2E- 7121 9]

aollA 3t T o] ofdolztn 3}9*4 ol X Z2eh= Tol Qtojl 7liQlo] AJ7to] Z|igo]| w2} 7‘711
&= A4} ofet IAHE HH 5ol oy 23to = AE|o] T thE Zle & 4= AT Bolles (2011)=

Ash= AlAR A 7HR12] 4Fol2kal 5FITE. Lent & Brown (20132 ¥, 219, A4 85 5 Lt 43454

254
S N2k Aotk Gunz et al. (2019) E=3F SASHA A 22 Alzhe] QAn B 7jd oz 27 A
o

30| 3ol 1 Aohg ojmlatetn shlck 120 Hojsoln TEOR ekt A9lERE A 37
oJnlE P G DI WYL L 4 Sl TR B R AR A3 Holek £ 7he) 947 Ew o)
219 4ol 2k 2%} AlAloiAl o) A2 ol 4= 9l

/42 o] 2 51 Aptitude1 o] 2 glsIH= =2 7F1 2helo] Aptosol| A THYE] 2 ThMankar & Chavan, 2013).
<5 &3} Zho| tjofst EAJo] ZokE 5 0]\:]'(Snow 1991). AL olx| Kt & ake 7]
;L* 2| 0] ™(Lohman, 2005), "3 4] A]5(Salovey & Mayer, 1990), 1] (Holland, 1997) 5 J2] Q14|
02 J/gdE]o] it o] R 2ol AAdS ThdstAl A 2okl 7 ststIATHL 2016).
244 (Doughty, 2019), 221 A4 (Strait et al,, 2011), B A4 (Su, 2023) S} Zo] EA SH2 Hof= 7}
o} ALttt sfidole SHE 2ok Z/do] =0/ 11 RopollA =2 AJHE AA| k. whebA]
okt Ego] Bl 5/dol2ke onlE 71 Z& & 4= QU Th(Lohman, 2005).
E3ollM = 23S thkstA A 2lsH3Th Schneider (2013)= 2 4do]2t 235 ol A E4 53
ZA) A ol2ka 5HITE. Buckley etal. (2013)= AA)-S 0] 2] Erzof thgt A 0 & Sz}
Z 4> AHAL S5IQAH: Pascual (2014) B3 2/ olgt SRAH2 & s ool A 3 4
H 712] Al 50] & 4= tkal 3L Johari & Jha (2020 A4S o = ol A E
S Hojze xl—xHHo]a]— sloict ) AHolsg xalalm M AJo|2t A3t 310
e 4= Q= AAVES ottt 2/d2] o) &M 3822 Yeh = 7|9
T}, 5k A AL Iz #at ohu gl A A, B7)9} 22 H]|Q1A| 2 JAd = o] YTHStemler & Stemberg,
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Definitions and Components of Science Career Aptitude

Meaning of Career Aptitude

ek A= /g o] om| 5 A|A5H7] ool K= A Ad o] ofm|7} FRIA| S RIA] A H A} St 94 A
g2 574 /gy miEtoll A 1A 8l 8|11 55 53] FAi/ o=kl A|AIE 4+ ATHLohman, 2005).
o2 M2 Ao oA 242 54 AdolA e7skes S vileAY d= 7hs/d S ofnigttt
(Dawis etal., 1992). 1222 =2 2)/doleh 7§Ql o] A} 4fofjM oot 58S 55 /N 4= = AA
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A4S oju|stet, wat 2 & A AL sl 212 Bolol| A e} Qe 91x]4 2 B]Q1z| - 0 &2 LA ZAYA]
ojr, JFet Ul AS A S5t i 4 = A/ =AM 4= -

)

Meaning of Science Aptitude

2 AA tf2-o 2 vkal A A o] o]n| st =8k I 9 7} Qi) wfst A A x) wpsk X 2 & A o] xjo]7| Fol
RIZIE otof golo] EA glo] Aga 4= 917] whzolth. RIA], 28} 2)/dol] et g 1x] g2 o] &
ol skt Pl T2 2 Y Fshet| TlE 53 0| thDar & Majid, 2022). 3, 248 2)/dol] A4
O FAE W52 AAY 271“44111 A, 214 Z 2Ael 4-88h= A, =2 71999 50l UThRao,
2003). B2t e} 2482 Apsh Zopof| M shelat WA 2|45 ofsfistal AAdshe At BAEHA HE
o] ATh(Kwon etal, 2003). ©|2{2F 3o} 2/ 9] Aol = Qx| Ql 2o TP A==l on, spstat e
H 54 A Zolelld 875 = 588 71att Zlo] ofd SHolM ateh = A dut i) 5, vet A

Fsfolete o2 Hofol W 5H9IA], 3t HofollA] e} | AL ofshska A dshs] Btk ok o

oX

= &
22 Mok sl Selow sjald 4 ik

CF 90 2, 9 7R10) 43t oigre shejof Bl Ay s F0 2|43k Akl 2142 2 ol
T X834 Q= 5202 JulFHTh 2 m(Kwon et al, 2003), 245} AL ofei3t 2t ojeke 2 4ol
o We s o A 4 9lck 53], oleie whet A e 257 s ek Aol thet A4S &
53 4 9 21 9 ulIK A A S 22 B et olck web, ol g 3t 2ol e g el
kot 212 o) A AR A o] EAE 4= QAo WEeH Ut dof tie e 78
sfo] e 4 ik

Meaning of Science Career Aptitude in Science Education
wHebA 3kt 2/ 2] A ool et A4S 7|Hko = ek R 2 A/dS 7Y ofshr 7HR1 o] 2} Aol M ARlw

= El
goll theh 214 = olsfsial ks S8 55 S /HEE o= Qe AR olnh o= atsh 212 Zofojl A
S WA 02 ST 4 Qle o]ek -2 Folol vl 2 u) T3t 212 H L chaket ARl 5
o2 AT 4 9) o1} 15k S0 A Tk 2 2 A A o] SHAIZ o] A] JLa]| A 0l

AL}, 12|E & o] g FA|gteta}t st gol| A Q7= nl2jAbg]el tf-§5t7] 2
JFolet=7ldS T st} gt
Wshy A%k 2HE shEAF A2 etusol Fo3%h & =
ATHAlmeida et al., 2023; Holbrook & Rannikmae, 2007; OEC 18) WSHA A4S ;&?—7] oAM= JF2
SHoFA] 7] = 7o) 2935, ogfo|2t Z o)L} YAMA %}%5 A Ay A BRI BA| 2 s AT
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10| chRopohletal, 2018). 53+ 2FeF-gollAf 12 520l A& oo eekDolin, 2015). ol 2l
9] ofmoj| H|Z & w A& U= et 2= A2 S Foll AT 4 Atke AS AR o

A7) fI5te] 2022 787 TFehat wla-Hg 7t PISA 2025 st W7 HE5 285101 =3talAt gtk 2022
7W7g Trehat ws g 2 e SYAA Feh a9 2 vl 9 SA4E EJJE 3tal 812 H(MOE
2022), PISA 2025 23t 7 M5 o A8hA] ke & 2E57] QlsiA s =S 7|12 Ae FEs] wiEol

=9 gstol 3912 shuleIR0n ol Bl 5H WA Y 248 23t

oo X A=
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2022 714 kel M2 THA-S TFehA Bl Al A 2 35l oAAA S8 St 7S oJ2RS SlofA]
7l dl 242 Folon, ojuf e} 352 v A P4z ShEsliof she Uhg 24
N5FTHMOE, 2022). 5 % 513 2|4l 0] 3 T3} g ofol|A] &L o] 3f3lof 1~

WA, B, Y, A et 9, Tekat AL 2 TAElof ik the0 2 1A 1

AP 91 GTbol 7102 Bl Q14 B 7b A P A 4, AR 42 5 o
AR £ 9 ANEE, AAET B 02 To] ik HA|2o R K] BlE L Wt 85 B
P2

) 4 9l 7haoh Bl 2 Tt 7)), Tt e, “goje} Al o 2 dslo] glck 202 714 Theta
WL =4l 9 A2 Ha|5HH Table 17} 2T}

Table 1. Categories and components of 2022 revised science curriculum (MOE, 2022)

Category Components
Knowledge understanding Motion and energy
Material
Life
Earth and universe
Science and society
Process-function Problem recognition and hypothesis setting
Design and conduct an inquiry
Data collection, analysis, and interpretation
Drawing conclusion and generalization
Communication and collaboration

Value-attitude Science value
Science attitude
Participation and action
PISA 2025 3t} 3 7HE-2 TFst 8-S Bh= e S| Bl oifol| thste] st 202 o] 5 ¢
3 ssAlolA 275 Al 7H) WAt 9l At Helig s Bal Wkeh sl ke @iyo
ok Tkt A, TS} g AA) Tt 8l wheta At S lm )Y, QA 9 s
2 o1t 7ystA A w o] A7} ALE 0] QITkT SI{THOECD, 2023). PISA 2025 73 715 o] Wit 4

A, e, 7t AR 5 A 7H) 2 gElo] Itk 2| AL Tpat Hofo] i, A, o] & 5 Al o
A AAlo| 2 olefek A S-S 97] I8 4 BPIY O UG H XA, WA A4, 914 F M A0,
2 730} ik Bizhe 343t oo A Al7]el ol R AT 43igl AFOE AR, Ao L Y,
H AAR o] Ik T AR L Tt g S whe shanto] Blmol Hold E4o R el of
o b g ol oig 7h) Sof, sk WA ge) HolH a4, B QA B BALE, B )

FAVY 02 /] o] Ut PISA 2025 5t H7HEC] M 2 QA5 7 2]51H Table 291 2T

Table 2. Categories and components of PISA 2025 science framework (OECD, 2023)

Category Components
Knowledge Content
Procedural
Epistemic
Context Personal
Local
Global
Science identity Valuing scientific perspectives and approaches to enquiry

Affective elements of science identity
Environmental awareness, concern and agency
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2022 707 ekt wSabg 2t PISA 2025 18 7= 7|REC & et sol|A] ek 2= A4 o] His gl
QAE AT 4 Qi) Fstolgt ApAF ol| thgt 2] A1E o|slistal A/dek= Aot 2Fsh 2022 717 Tt
skt w82Hg o] A]4]-olal, 347152 PISA 2025 28} 3 7HE-2] 2| Aol T E|of QlTh F A EoflA] o
S0t Tstog AFAd ol| tigt A2 THE7] flsto] 7]&9] st 2|4l olsfistal gty 2 48
Sto] M2 154 2] Al Z ABAdsiths Aottt &, MER AT AAIE 7551 o & st7] fiste] 1
&%) z]Alo]] Tt o3 S IO 2 A28 A A& TR o Hth= Zlo|t}. o] & F35lH Tfsto|at 2] Al 9] o]
sfiek 24l 0] A& A O R TAENSS L 4 AUk X == 7HQ1e] 3t 4F0 = A F7H ofn] & E-2 A
=
£ Wi2to] 9-2|9] 3} 4lol|A LERA| Ht. e B = Tkt oA 2kt X &2 A/de] X 2= I 4o
H2 g Atk Ao 2 P2 EA 58S Ao 4 A= AA D H|IQIA = A H Aol
o]=2022 717 ek} wsHg o] 2| A-olsh, 2 7|5, 7| Bl = ETSF s B59) PISA 20252] A| 4]
g ke A8 1A D H|IA| e} A= o Jlot ket o o UukehE W8 9 gtabgat 22 2] Al
Q1Aof] sigsi, At Fat A, Bl 52 BIQIAZ 128 4= o). 1B R A/ XA 2Al/d ot
H|QIZ[A A /g 0 = L2 o] 753ttt o] & HI O = Tt S0l A 18} X = 2]/ o] 9l 9 A5 A7
S1H Table 32} 2k,

Table 3. Categories and components of science career aptitude in science education

Category Components
Science Knowledge understanding
Knowledge generating
Career Work
Life
Aptitude Cognitive potential
Noncognitive potential

et ol ok A2 e B, 22, A4 Al 1) WFE A Eo] Uk ke A o
3 2|42 o|SFSHIL AV sk 202 XA ofshel A4 H0.E A Elo] gl Az fele) sl 2
AARINS A2 A7t A2 FAEo] ek AAe AEs BN EHE 52 &5 U ALY 4
WA olnjstel Q122 WAt HlQIx| A Ao R FAElo] Slck. whetA] Tt gl 3
2 o]z 7Hele] Lt dollA] Tt A4 olshs SR 5S4 5 U ALY 4 U A
A4 A S oJulsit o 2o

25tof Lrebr thaat 2 thFig 1),

2o 4
¥ oxo
= huorr

rir

ot Mo

Science Career Aptitude

'The cognitive and noncognitive potential to

Aptitude

'Potential to acquire and
develop specific abilities
in an appropriate
environment'

Science Career

'Understanding and
generating knowledge
about natural
phenomena’

acquire and develop the ability to understand and

'Personal life and work'
generate scientific knowledge in life and work'

Fig. 1. Meaning of science career aptitude in science education
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Evaluation Framework of Science Career Aptitude
ek 2 A 4d o] ofmet QfoflA] AA|FF QAE 7Rk = wfeh M 7 A4 o) YIHES AAD 4= k. et

AR 2/go) B7he2 e 2=, Agolehe 37H] 845 508 88510 Fig 291 22 33Hele B7E =
TAL 4 U

Aptitude

- Cognitive potential

+ Noncognitive potential

~ Career

Work Life
Knowledge understanding

Knowledge generating

Science

Fig. 2. Evaluation framework of science career aptitude in science education

2 B7Fs0lA et A2, A0 37kR] 3= 242} 2709 519 Q42 o] Ro|A ot et = A4
o|alje} 2| 4] A4 0 = J/d ] o] Qi A|A] oslist AFAR AT @lat R E T & QlAsH= oA, 2| 4] A8
/g2 AFAA/Ge] Q1 Fxo| thsl AA R YA Q1 ATY-& Ui2]+= Zlo|thKwon et al., 2003, 2009; Roser et al.,
2005). M2 HF= Lt 4ho 2 J/d e o] Qlovt AH 02 T dsHH ‘A’ (Everyday life)ol| A12] 4
2] M|A|(Professional world)el| A1 2] &' = A1 4= Q1) A /8 0] Q A= QA /g1 v Q1A A 2
A 02 AR 4= Ut QA A2 sk Abarel 7|Rbet 222 2|3l ] QIR A Al A2 A1
25 tEZ AN 49l

Discussions

Tt goll A ojako) ofnl B2 A5k o]t Aol 2k 2 4 UrkDolin, 2015; Ropoh etal,
2018). 0|23t IS FFsHe 212 Z25He Tt g 0] AHolM Tt 2 Aol FFA 02 Fflo]
A} sfoll AE 2514 BAIS 2 5hs A L Q1A F B vjolA) A g o 2 AAE 4 9l
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Conclusions and Implications
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