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ABSTRACT

AT literacy has become an essential competency across industries, yet most
existing scales were designed for students or teachers and fail to capture the
workplace context of professionals. This study adapted the SNAIL (Scale for

tH2) (Foflol=H CHEO|AF . . .
the Assessment of Non-Experts’ Al Literacy) for Korean working professionals

TrEsiE CHTHOL ASALH MRl and empirically validated its reliability and validity. Through translation-back-
TTEelY  STheln TS B et a(AxK) translation, large-language-model review, and expert focus groups, items were
=227 20254102 16 refined and tested with responses from 401 employees. An additional pre- and
Maretz 2025 118 06 post-training empirical analysis confirmed good model fit (TLI=.93, CFI=.93,
HxHt 20254 112419 RMSEA=.07) and high reliability (a=.97), demonstrating that the K-SNAIL is an
gzt 2026 038 15 effective tool for diagnosing and evaluating Al literacy in workplace learning
2 HTE BASXRO WO HXtEY o87|s contexts.

| Ms} HEAY (Patient-Centered Clinical Research

Coordinating Center, PACEN), X212 2ItS(@F 1R Keywords Al literacy, scale validation, working professionals, factor analysis, ltem

Hz: RS-2025-02215037). Response Theory, SNAIL
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Table 1. Sample Profile for Scale Validation (N = 401)
Gender Frequency (%) Age Frequency (%)
18-24 32(8.0)
Male 195 (48.6)
25-29 161 (40.1)
30-39 128 (31.9)
Female 206 (51.4) 40-49 43 (10.7)
50-59 25(6.2)
Company Type Fre((q;be)ncy Job Role Fre((]ol;sncy
Large 37.09.2) IT planning 105 (26.2)
Mid-sized 102 (25.4) Edu/HR 68 (17.0)
Small 191 (47.6) Management 53(13.2)
Startup 44 (11.0) R&D 34 (8.5
Engineer 29 (1.2)
Public 14 (3.5)
Marketing 29 (1.2)
Industry Fre((q(;;ncy Major Fre((qou/ae)ncy
IT 163 (40.6) Al major 126 (31.4)
Manufacturing 64 (16.0) Non-Al 275 (68.6)
Construction 30 (7.5) Related field 207 (51.6)
Bio/Chemical | 28 (7.0) Nofelated | 194 (45.4)

Note. Categories with fewer than 10 respondents (< 2.5%) were excluded.
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Table 2. Main Results of Factor Analysis

Table 4. Results of AVE and CR

Factor Loading Factor AVE CR
Item Technical Application and Technical Understanding (Q1-Q14) .699 970
Understanding Reflection Application and Reflection (Q15-Q31) 677 971
Eigenvalue 18.601 2.197
Variance (%) 62.002 9.324
Cumulative Variance (%) 62.002 71.326 4.3.3 9 o A=
Cronbach’s « 970 971 = e Ee
KMO Measure of Sampling 979 ME g 2RlE0] AR FEEHe SHE Ede &
Adequacy Q5] 9ot AR e B A 7157 ojshet
“ 12401397 §83 98 sl YAS ATYE S £ adl
Bartlett’s Test of Sphericity df 435 AVE ZF2ch 27 UehttH(Table 5). o]ol whe} 2 o]
P 000 AEFE WAEGE o S0l A02 Holsslc

FEACIA E91E 2991 727} AA| ZE dlo]gfof &g
SIS HS3H7] Qe CFAS AAISH A3, 2 A7) 24
2L TLI=.927, CFI=.932, RMSEA=.072, SRMR=.047
a L}E}uq(Table 3). ¥Rk o2 TLIC CFI %to] .90 o]

¢, RMSEAS} SRMR %ho] .08 o5t ¢ =go] £& 7t
%o& FEo 7 YrHETH21, 22]. webA o] Aike 2290
FE7F AA F2(4019)9] S Azl & BRkotH, S
A2 AF o] AT FE A Aishe tx2A Aeehe
ofmjgtet.

Table 3. Results of Confirmatory Factor Analysis (CFA)
x2 df TLI CFI RMSEA SRMR
1243.874 404 927 932 .072 .047

432 A2 2 £ glgE H=

NG F = (CR)= 2+

Z} Ll
o7 AAsIAHTable 4 =
:rL“ 0]"‘ EgE° %Oa] 7H%‘% g o= diodsirta o
1:!/\ %

=

&3 4 2919 CR~ I71E BE 52 £FY AEe
Qiﬂq

FREGE(AVE) = ZF 80lo] dishe 35 24t H]
&5 A&t AZaITh AVEZE 50 odolw

7hERE Zlog Boi23]. B4 Ay}, 7|&F ol 29l
o] AVEE .699, ‘281 A& Q09I

71EAE F=3Jch o 75?4%
2o HgS Ao

&So] o fgoz 7

Table 5. Discriminant Validity Test

Factor 1 2
1. Technical Understanding .699
2. Application and Reflection .584 .677

Note. Bold values on the diagonal represent AVE. The value below the
diagonal indicates the squared correlation between factors.

2 Aol ARgH k=t AR RF] AA| Q1A
20l K SNAIL R SHelg Eel o
o, uzts 5AH R st =4

SRS TR

S3%H-22¢(Graded Response Model)= 283+ 2
o, 7F 2] Wk (a)E 0.48~1.53 HY &2 Yeb; St
9] 59 ol "t H4E A or L2 4 AU
29| o= (bi-by)& -2.3014 +5.3 WYl &2, 22 27
ol B+ Y +F(0 ~ 0) ZHol Easto] A2t o
AR ofgf ol - A JATE 891 F FE
A 0.2430%, & &‘ﬂ(ﬂ’“ﬂ olsl, &8t Aol &
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4.4.2 2 484
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CHF Q113 Q14+ OUTFITO] 1.5 oo 2 veht S5
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L UB 2R} E7 Ye(-30)E WEe PRoA 2
WA, B4 Aol thh FHH T AR gEoR
SHET A9Hos pg ATAE 68 IEE T2

THEIXE Chad Al ZIEZ{A] HIHS 913 3153 SNAIL (K-SNAIL)Q| ME[T Y EISE HE



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 3, 2026

4.4.3 A

Mantel-Haenszel #4]29] DIF BAjoj|A] tiFHE
2 ddo)| 2 e
=] ATt Qlof| ARt

ouv RXRuv

s RS

[e]

o

4.5 08 A5 v
K-SNAIL Hx=2] ¥
G2 4018 9] AP -AFE
/‘43}@‘\1}(Table 6).

iy X]'O]E

7+ Z2AA

— o O

2 =gkt

stel sz

M1:}(t:-38.175, p<.oo1).
7l & A

3 Aol 7} LpebA] glot g9 4o] o
F2I3t 2ol B
Kge wre 4 A ulgol, AL B2 ol A

o] &3
2ol 7

e

(p <.001), o
]

LR

of sl A4t A

M=2.16(SD=.89)0ll A A& M=3.52(SD=.94)Z(t=-38.076,
p<.001), S8 4F H47F AP M=2.48(SD=.89)°ll A
AFE M=3.86(SD=.71) Z(t=-36.727, p<.001) % F2J5}
A %319k Table 6). o] A3ks 2 Hwst ws 1% 4
ol saAtel AL FEieiAl 42 Wske sk s
A GgAE 5 A HolEh
Table 6. Results of Paired—Samples t—Test
Variable Group | Mean | SD t p
O\{erall Pre—test | 2.33 | .83 _38.175"" 000
AlLiteracy | pose—test | 370 | .76
Technical' Pre—test | 2.16 | .89 38.076"" 000
Understanding | posi—test | 3.52 | .94
Application and Pre—test | 2.48 | .89 36707 000
Reflection Post—test | 3.86 | .71 ’ ’
Note. N =401, “p <.05, ""p <.01, ""p <.001.
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{Appendix 1> The Prompt used for LLM-assisted item review

[LLM Prompt Structure]

1. Context

This study aims to adapt and refine the Al literacy scale (SNAIL),
originally developed for non—expert adults, to fit the Korean
workplace context.

The table below contains the results of translation and back—
translation for 31 items. Each item should be reviewed for
linguistic naturalness and contextual appropriateness for Korean—
speaking working professionals.

The LLM functions as a language editing and content review
assistant, and its output will subsequently be re—examined by an
expert focus group (FGI).

2. Task

For each item, evaluate the following four aspects and present
structured revision suggestions where necessary.

1) Ambiguity: Detect ambiguous or abstract expressions within
the item and suggest clearer alternatives.

2) Double—barreled: Identify whether the item asks for more than
one behavior or concept simultaneously.

3) Redundancy: Check for semantic overlap or repetition with
other items.

4) Style Consistency: Ensure consistency in the phrasing pattern
(“can explain ---”), abbreviation usage (English—Korean balance),
and difficulty level across items.
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(optional).

Output Format
Present results in tabular form, including the following columns:
1) Item number, Original item, Summary of review findings,

Suggested revision (one—sentence or example—based), and Notes

2) Provide revision suggestions in clear, concise, and descriptive
sentences whenever possible.
3) Avoid overly technical jargon or translationese expressions that
may sound unnatural to Korean professionals.

{Appendix 2)Stepwise Item Review Results

Domain  |No. Original translated item LLM review output Expert panel decision Status™™*
. . . Clarify and summarize the procedures and | Explain the procedures and purposes
Explain how a machine learning . o - A ! .
1 . . ; purposes of model training, validation, and | of training, validating, and testing a | Revised
model is trained, validated, and tested. . . .
testing. machine learning model.
Explain how deep learning is related Sp‘ec_lfy that deep learning Iy a4SUbﬁd_d of Explain how deep learning is related
2 : . machine learning and describe its structural : . Kept
to machine learning. . to machine learning.
features and differences.
Explain the differences between rule— Describe the differences in decision Exolai . R B
S R . xplain the difference between rule
3 |based program systems and machine mechanisms between rule—based and o . Accepted
; o based and machine—learning systems.
learning systems. statistical/neural-network—based systems.
. - Describe the principles of decision logic
4 Explain how aél AI_apphcatlon makes based on rule-, statistical—, and learning— | Explain how Al makes decisions. Kept
ecisions.
based approaches.
Explain the basic principles of  |Describe the reward, policy, and explorationExplain the principles and examples of]
5 | reinforcement learning in the context | principles of reinforcement learning with | reinforcement learning in the context | Revised
of machine learning. examples. of machine learning.
6 Explain the differences between strong|  Distinguish between Artificial General — [Explain the difference between general Revised
(general) Al and weak (narrow) Al. Intelligence (AGI) and Narrow AL Al and narrow Al
Technical | 7 ;:;I; 12? dhﬁgzvctohr:%ﬁzr;f;zz;ch(;lrleﬁ Describe the data flow from sensing —  |Explain how data for Al are collected Revised
Understand preprocessing — model input. and used.
. purposes.
~in,
8 Explain what an artificial neural Describe its components (layers, weights, Explain what an artificial neural
8 . A . ; Co . Accepted
network is. activation functions) and learning principles. network is.
Fxplain how hine learni Explain the learning — generalization
9 XPain how achine fearming mechanism through loss minimization and |Explain how machine learning works.| Kept
generally works. P
parameter optimization.
Explain the difference between Contrast the two approaches in terms of Explain the difference between
10 | supervised and unsupervised learning | input—label availability and representative | supervised and unsupervised learning | Kept
in machine learning. algorithms. in machine learning.
Explain the concept of explainable Al Clarify the ObJ?CtIVCS of explainable Al Explain the concept of explainable Al
11 (transparency, accountability) and describe Kept
(XAD. (XAD.
common methods.
1 Explain how some Al systems perceive| ~Describe the intelligent system pipeline Explain how Al perceives its Revised
their environment and act accordingly.| consisting of perception —decision —action. | environment and acts accordingly.
13 Explain the concept of big data. Add the .ﬁve cmmaemncﬁ (§Vs) and Explain the concept of big data. Kept
provide example applications.
Judge whether Fhe deplgtlon of Al in Explain the differences between meAdla Explain the differences between Al in
14 | media such as films or video games is | portrayals of Al and real Al capabilities or . Accepted
- S media and real AL
exaggerated beyond reality. limitations.
A Explain why privacy protection is Provide legal and ethical grounds and ' Explain why privacy protection is
15 |important when developing and using . . S important when developing or using | Kept
o describe associated risks in Al contexts.
Al applications. AL
Application Explain why data security must be | Describe the types of security threats and . _
! . ) o S .~ |[Explain why data security is necessary .
and 16 |considered when developing and using|the CIA principles (confidentiality, integrity, . . Revised
. . S when developing and using AL
Reflection Al applications. availability).
. . Distinguish and provide examples of major | Identify and explain ethical issues in
Identify ethical concerns related to e . e . S E AT
17 PR ; ethical issues such as bias, discrimination, | Al, including bias, discrimination, |Accepted
artificial intelligence. . . . . .
copyright, and privacy. copyright, and privacy, with examples,
Notes.

“Column labels: Original translated item = item wording after forward —back translation; LLM review output = issues/suggestions flagged by an
LLM as a proofreading aid; Expert panel decision = outcome after the FGI (accept / revise / retain), shown here as the finalized wording intent.
““Domain names follow the validated two—factor model: Technical Understanding and Application and Reflection.

""Accepted — The LLM’s suggestion was almost fully adopted, with only minor stylistic refinements made by the expert panel.

Revised — The expert panel substantially modified or restructured the item based on the LLM’s suggestion, adjusting clarity or difficulty.
Kept — The expert panel reviewed but decided that the original item wording was more appropriate, retaining it without change.
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