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Abstract

The purpose of this study is to empirically investigate the impact of the proliferation of
generative Al tools on the job performance and growth of novice programmers (with less than 4
vears of experience). Based on Cognitive Load Theory and Metacognitive Theory, this study
analyzes the path through which Al tool usage affects critical thinking and job satisfaction via
"Cognitive Offloading’ and verifies the moderating effect of individual 'Al Literacy’. A survey was
conducted on 96 incumbent novice software developers, and the collected data were analyzed using
PLS-SEM with SmartPLS. The key findings are as follows: First, the use of generative Al tools
by novice programmers significantly increased cognitive offloading. Second, contrary to concerns,
the direct negative impact of Al tool usage or cognitive offloading on job satisfaction was not
statistically significant. Third, the moderating effect of Al literacy was confirmed. In the group
with high AI literacy, the positive relationship between cognitive offloading and critical thinking
was strengthened. The results suggest that for the growth of novice developers in the Al era, a
strategy of 'smart delegation’ through cultivating Al literacy is required, rather than restricting
tool usage.
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AT EHA 0.537 0.817
H] 2 AL 0.203 0.503 0.768
ek 0.001 0.123 0.117 0.865
] 1A 0.200 0.109 0.118 0.680 0.858
A A QX R 0.596 0.478 0.294 -0.128 0.060 0.792
A HA A 0.139 -0.015 -0.083 0577 0.467 -0.061 0.877
AENEE 0.280 0.279 0.218 0.628 0.650 0.211 0.513 0.758
F) WA 3 Wg9 AVE 9 AFES gvsta, i of g2 W 1 A#AASFE e
4, W5 VIF Zt(nner VIF)
AL AL
=] 2F ALT | AL CT EDE | ECE CO ESS JS X X
ATU CO
Al = FAFE- 1.778 1.000 2.077
INELEER 1.491 2.116
H] g H AF oL 1.441
SEIFNEEY 2.660
Q)R- A E 2.082
Q1A A Q X7 1.766 1.762
XA A 1.676
AFNEHE
Al EE A x Al =F-AF& 1.240
Al YH YA x A H e zaY 1.108
35, HTMT
AL AL
W ALT AL CT EDE ECE CO ESS JS x X
TAU CO
Al =7 A
NEEER 0.588
8] 74 AL oL 0218 | 05%
EET bk 0133 | 0147 | 0163
R RAA 0223 | 0135 | 0156 | 0731
DR 0764 | 0606 | 0364 | 0181 | 0112
A M M A A 0156 | 0167 | 0134 | 0605 | 0510 | 0.103
ARarEE 0330 | 0343 | 0297 | 0697 | 0706 | 0295 | 0545
AL ZE A x Al E7AHE 0301 | 0377 | 0141 | 0200 | 0151 | 0181 | 0145 | 0.158
AlgEAA xAAAezed | 0172 | 0141 | 0103 | 0078 | 0190 | 0363 | 0136 | 0072 | 0542
3w BEE W Tz mae AREAE 24 WE el g sl 98
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Fornell-Larcker 7|3 HTMT 7]&< %83t
At} <3E3> 9Fornell-Larcker 7] 4] 23}
7} A W4=e]l AVE At gt 7H4)-20.758
N 08775 LR, BF W Fhe] Al R
BE A 850 3d gdAdo] grEA
[48]. B=3h #HIPLS-SEM <10l A Bl 2%k
7o 2 PAHEE HTMT 4 2 3<3E5>00 A
L HE AT 7R vlEo] dAAR10.85 E+=0.90
= HEe 3o YERHF i 3k0.764), Sd R
o] & U= ATHB0].
TFREY ] FIle oA W o] vgEFadid
(Multicollinearity)&  #Qlat7]  #13) WHH-VIF
(Inner VIF) k< HAEATE A8 A5-elA A
A3 A H ol W ZAVIF #ho]3.0(R52 75 =
=50 vk uf) FAA A7 9l Ao R 71
HUH47]. <34>e9F o] & Ao e T
VIF #k-21.0000142.660 Aol 2 YEL} 7|3 &
TP en® 224 #A AF Ao F
A f=e] 87 les Felednt Al &
Ao FxEd BHIES tER HES
#13ISRMR(Standardized Root Mean Square
Residual) INFI(Normed Fit Index) A& AH&
st w2l wA kAT A A
SRMR0.098, NFI:=0.626°.%2 1= At} 3
T A= A4 A% AAIRSRMR < 0.08,
NFI > 0.90)ell = tha wAA] 3ok FEolu,
29 ZRadgwdes 54 Jdes didew g
A A

éfﬂmlﬂl—lN

=
Ad=E

Z EE0=96) ATl T el A%
welo] AubAQl A Alet AFE Fhofst)
e 58 ek W9 el A= Ao ddds
At 53PLS-SEM #4112 A+t4d 7Hdel 9
Rzksh o] & AN whAle] FA A el 2%t
stk He ned w47], & 2de M A4S
= A% A Bds HEE AoR ket
AT

NN
re olo
4
1o
>
o\
M
1%

= =54 s 611 A éﬂr*‘ < 6>J+ ks
=3
6. B2 TSN S4
~ = vy | HE&
a5 T (N-96) (!%)
A 34 77 80.2
EE 19 19.8
20 A1~ 29 A 46 479
PO 30 A~ 39 A 39 40.6
40 A~ 49 Al 7 73
50 oA 4 42
15su & 4 42
of 8} A &H(2/4) 4 4.2
p o) 8} 3 2 <1 (2/4) 71 740
e JAEY 12 12.5
st wALE S 5 5.2
A3t 4 86 89.6
Al k4] 4 4.2
<5 2z WA 1 1.0
AE 2 2.1
71 EH(EHAY) 3 3.1
S8 S/W i 31 32.3
Zzoqm A28l S/W 28 29.2
T4 gl o] B A Yo 17 177
o= )t 20 20.8
059~ 14 29 30.2
asqa 14”2 21 21.8
3~ 3d 20 20.8
39~ 44 26 272
109 ulgt 12 125
10 %~ 50 3 30 312
ZA R 50 M~ 100 ¥ 17 17.7
100 B~ 200 & 9 9.4
200 % o] 28 29.2
Al & 13]~ 33 16 16.7
AR 43~ 63 20 20.8
(57 73 o4 60 625
10 & ujgt 7 73
AT = 10 £~ 30 & 25 26.0
AHE-A) 7 30 B> 1 A1 21 219
(<) 1 A7 2 A7 20 20.8
2 A ZE oA 23 24.0

Aol 777 (80.2%),
ol o] 194(19.8%) 2% L}E‘rUr G S A
fo] A9 80% o] S xpA| et tEA o7 A
et AE el -5, 20T 4678(47.9%) 0=
A e oF Aube|| @ Mg =L HFL 1Y Uq

7t 20~30£H E—x}g rrmgq 9192 Brolal
Tt
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3t E Ugtn AV TIH(T40%) o2 3 E7. F2 A8 4HEA =7
Aol tirkrrh 4d A et £ o] e st B W 2 B (13&:“9?6) ?!yg;
et Aoz etk 7 FEol oAM= A ChatGPT o1 048
T2 0] 867 (89.6%) 0.2 Mg e WL S Hof B Gemini 49 5L.0
Q7o) mro| ujaa ohAH el e o] 9= C.laude 32 33.3
= = 6 e el =g apg | GitHub 31 32.3
Aes Aoz TEHMTS AR Fa 97 A4d% Al | Cursor 25 26.0
| :
FHe 8 S/W Aol 323%B1H)= M B | (mFew NBC;?IZH i — o
a1, Alz~E S/W k] 29.2%(28W) % e F HE 2 2.1
Roprt AA g1 G99 dke A vy Copilot ! LO
Perplexi 1 1.
oz @ ARdAe 2h A%t 054 o4k 1Y rplexity :
gk -7kl 297 (30.2%) 07 71 Al FALE o,
2 A7t o wg H}Q} ol A5 Aol wnA g
& A QlEe] Fo w4 tiakelo] FelH gl
AxHezay
R2=0.355
0161 G Elxiiﬂ'a'ﬂ

0596

XMoo=
R2 0.584

Al TAHS

L 4

[

0.188

0206
0.059 =

-0.15%
H|ZHEAL T
Rz=0.290

-
1
|
|
.lT
1
|
|
— 0306 ._JI ol2f7jutH s
|
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I
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I
|
|

= =
ChatGPrﬂ 91“3(94.8% o7 grARoF =gk
o1, Gemini(51.0%), Claude(33.3%), GitHub
Copilot(32.3%) =o.& YElSIt F7F AFS HlE
= 73] o] ARg-gtth= SRl 607 (62.5%) 0=
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A AE[91] Eﬂa}o}o;{u} =R
o] AW ( RHS A¥HRYA, AF UFke
0584, AAH Z 20355 HIAZH Al
5029002 ekt FAE AR 24
Avs AuRd, YHFAL =7 AHE(ATU)

e AAA emeYCoEl folE Aol
dHe WAL FOow  LhERtHB=059%,
t=7.90 7, p<0.001). ¥r¥ AGFHAI =7 A&

o H##  ARL(CT) (B=-0.159, t=1.400,
p=0.162) %} ARt e (JS)(B=0.045,
t=0.466, p=0.64D)°l thdt AF &3= A
o2 FoletA FUt

g, QIAA e xZ2d(CO)e H#A Abal
(CDel dis AAASRE fFoHmarg inally
significant, p<0.10) 4(+)¢] G&& RY o (B
=0.189, t=1.884, p=0.060), 2 F1F=5=(]JS)el tigh
A% ZoeE fFYshA ¥ AeH(B=0.161, t=1.599,
p=0.1 10). ¥]#A AFIL(CT)e] AF=(]S)ol
gk F3F A FolshA 2 o ® e
(8=0.057, t=0.701, p= 0.483).

W AT E BT AR fodk g
(+)«] Jaks A= A o® et A1 A 2
= FNRHE(EDE) (B=0.306, t=2411,
p= 0016), 9 F-1 47 H(CEC)(B=0.319, t=2.935,
p=0.0 03), AAAXA(ESS)(B=0.206, t=2.2 97,

p=0.022) o2 g3z o] sl )

TANA A A o=
N EHE HSe 4
I, G FHAL B ARg-o] QIAA QX
A vk Abare] W X= 7B Eave AAA
2ok tH(B=0.113, t=1.744, p=0.081). 1&

S ¢

QR BE 2ol A
AHow  AAA
p=0.144), 1] 74

1
oxaY

FolshA] 29
uf) 7] (8=0.096,
A Abar w7 (B=-0.009, p=0.572),

aelal XA 9Tz gyl ulukA Abale] o]

i 7§ (8=0.006, p=0.582) 4 & HF
o] R ¥ A Ut} whebA
= ARk o AR EA] ekgron,

S EEEE
2 qle) vy A=
AHHAL &

T AR WA AbaL PP AR AAH o R

A2 B t 4k p #
ATU -> CT -0.159 1.400 0.162
ATU -> CO 0.596 7.907 0.000
ATU -> ]S 0.045 0.466 0.641
AL x ATU -> ]S 0.053 0.795 0.427
AL x CO -> CT 0.125 1.973 0.049
CT -> ]S 0.057 0.701 0.483
EDE -> ]S 0.306 2411 0.016
CEC -> ]S 0.319 2.935 0.003
CO -> CT 0.189 1.884 0.060
CO -> ]S 0.161 1.599 0.110
ESS -> ]S 0.206 2.297 0.022
F ATUAIZ=TAFE), CO(IA A Qxzd) Cl 1] g4 A}
an), JS(é‘Pr“L?-E) AL(AMEHV]) . CEC(9] -1 A7 9),
EDE(Z & /W27 8)] ESS(AA A AFs] 2 %))
9. oz at 2o 23
Az WEL otz | oa
ATU->CO->JS 0.096 1.460 0.144
ATU->CT-> JS -0.009 | 0566 0572
ATU->CO-> o -
CT > JS 0.006 0.550 0.582
AL->CT->]S 0.029 0.665 0.506
CO->CT->JS 0.011 0.569 0.569
ATU->CO->CT 0.113 1.744 0.081
F1ATUAI E7ALE), CORIA A @ Tz
CT<HMW}7> JS(AERER) ALAL 88 A),

Al 2B 2] (ALH
=<3 8>9,]. 7Lq_
AHE-(ATU) 3 25 vk

S EEREREESE A
=0.053, t=0.795, p=0.427). HHH,

Z4

=
52447 Aol

(OB H|#) ALCT)S FAod D AL 2ie
)& H(+) < <

rle] 24 ks

S B



ATHB=0.125, t=1.973, p=0.049).

AlIZIHS Al x IXEHOZY

3 @3 o1 < o1 a3 o3 o4
[ERETE-E-1C]

——— AIZIE{ 24l at 1 SD ALZIEIZ{ Al at Mean AIZIEA I A at 41 SD

23 AL x CO>CT =& Za} Jf=

e =4 gaae] FAAR FFs vetst]

fl8l, Al 2JEHA Y] FEs Téﬁ(Mean), Bt
1 EFAHAH(+ISD), H4t -1 Z=HAH(-1SD) =
TFaste] 2% A3 & ¥ Conditional Direct
Effect) & 7353 © 712 7]1(Simple Slope)
S AAEA TG A A <E10>3
Zom olF FAA R AHRY 53 o

A, 7P FET AHSAL HE AL =S

HAek(+1\ SD) 9] ¥4 Axjo|t}, s Hetol A=
Q=] A REEQ(CO)O] H|ZA AL (CT)ol 7]

+

= HERE o= A}£X}7} e #%AAI 2] E

HAIE BAshL ol W, EE E 9 XA &

E37F A ARL e SRR Hold
S o

=4, AIZl"H8Al FFo] SAY(-1\ SD)
Hit(Mean)Q! Ho A& Adkd Fdo] &
ZEdd. dEEA AddGe ARATs
0.064(p=0.503)°ll =2} &te] FAA FoAde]
grwx o, A  FE JA
0.189(p=0.060) % §-2]5F0.05 7|FS =3}
A FeEATh 53] gEHA FFo] dolds
2 AR2AF7E F48 gasta fFolwrt A
AE = Aoe 712 9o dojd e oA
of Qxgro] ujA Apare] gt 7]oa}
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FT@etd, <E10>9 A= AAA ex=
Jo] AN m§H Aoz olo) A7) $3
N WA we $EAL 2E A7} A3
%7 (Condition) 2. & z+g-sfjof & A =3It}
o= YA A TRadne] 4%e
wo/b?EE 2 AT giFAed dske], ©
£ 7% B8 ARG AgRe] oA
MPol el AS AASI= 4 HFEdS
RoF= AA-AH A7 @

0. =HF 28 g3 Z3f
AxH
A= t #& p &
(B)

ATU -> ]S, AL at +1
SD 0.098 0.782 | 0.434
CO —> CT, AL at +1
SD 0.314 22741 0023
ATU -> JS, AL at -1
SD -0.009 0.081 | 0936
CO —> CT, AL at -1
SD 0.064 0.670 | 0503
ATU -> JS, AL at
Mean 0.045 0.466 | 0.641
CO —> CT, AL at
Mean 0.189 1.884 | 0.060

VL. 2%

L A7 Astel ok 9 =9

B g 44F AUE RastE Aol A
ol AQlsk A9 T2 e giadoz Al &
T AR, IAH emed, gy Abm, 2R
=5 7] A BAE ?r“é’é}ﬂ, Al 2] Al
o] 24 gHE AFHoRE AFFIY. =59
B4 Aol g 2ok} A7 hake] ATE
At B4 2 @5l ALeld ks 1ol A
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