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Differential Item Functioning Analysis of
Performance-Based Digital Literacy Assessment by
Gender
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This study investigated gender-related Differential Item Functioning (DIF) in the National
Digital Literacy Assessment administered to elementary and middle school students in 2023
and 2024. Characteristics of DIF were examined across assessment domains, item formats,
and content dimensions. The results showed that functional tasks with higher performance
demands tended to favor male students, whereas multiple-choice and performance-based
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it 20264048 309 These findings suggest that DIF arises from interactions among item content, format, and
performance conditions, underscoring the need for a comprehensive review of item design
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Table 1. Number of Participants by School Level and Gender

3% Unit: n (%)
Elementary school Middle School
Gender
2023 2024 2023 2024
Male 7,841 9,711 8,830 9,511
) (51.32) (51.57) (50.38) (49.73)
Fernale 7437 9,120 8,696 9,615
®R) (48.68) (48.43) (49.62) (50.27)
15,278 18,831 17,526 19,126
Total
(100.00) (100.00) (100.00) (100.00)

% F: Focal group, Rt Reference group

323 =4

=7teE OAE 2lE A AAs AFE 78]
3 B7F =42 5709] Bt 9 11719 shel .
wlo} it HrtPE 2F TS AT,
A OAE = 992 423(15.38%), ‘B. UAE HE-
dlolE]’ 623(23.08%), ‘C. TR E Jrtas W ' 42
(15.38%), ‘D. A& 2H AP 423(15.38%), ‘E. H
e okAa} A7 823H(30.77%) 082 LA E o] lom,
‘B 9olo] 2g B|Zo| 71 =gttt Zetus AL TlA|H
T PG 623(23.08%), ‘B. AE AR o]’ 6&
C. U E QAL E W 2] 4254(15.38%),
D. tx™ xu AP 523H19.23%), ‘E. AE -t

S

Volume 29, Issue 4, 2026

F7HE dAE e HAtelA s dege] 437t
ol shAdol H]3l WAl LiEH e ZgFo] of e} sfo] 24 s
Al A= ATt ofo]l £ AFoA s G so] FiE e
2 @2 Jede 2 d(focal group), o5& F2A
goto] B4 AAlsklct.

Kol wet T PET A9
A ARRl47} 7,000 ooz o] 7|7} g 2
o} ol XY Jehd Alel4rh 2 A A 2 Jol 7k 243
A ot fo|7k ATkl WHsH= A1FE @ F7F LAY 7t
57d0l ¥TH32, 34]. olof] & Aoal oj2] HgAo]
A Al 7]l whet £ 7)) o) /de] DIF % HFH*OM 5
Aol o5t Urehd 232

}o

(reference group) o2 A%

o, ojuf, pgrol .01 ||l 23 %’E‘e}oiﬂ
FSHATH9, 31]. o] mE 2722 FE5H7] ¢
8l @+ DIF®} H|&Y DIFE 2% A 4 Sl AL
g 3| EMT Lorde] 2 A4 B, ©xu] A4 HHe A

gottt. 2xAd 3P4
7121 2(35], IRT $=H] ¥ AAL mirt o7
A5 TH36].

]
, Lord?] 742 Re| difR =
A& AFg3to]

H o] FollA F= oy (=AY
A oulstn], 20234, 20249 T 2]Ej2]A] At
J9 7|&54 Z3H= 2= Table 401 A AlSF3ICH

o), M el (=4

A% 58a(19.23%) 0% FAE0 gos, A % B gl
o] Bg} u]Zo| 7F4 =R E Table 2 F1). 5SS o2 20234, 2024 HAE 2E2]A]
SHau BEE Amnw, zedut sy 5p G0 E DIF RS Gt 1o 2AAE sz,
F(57.69%), ATkd 8EH(30.77%), FuelEy 12y X FF WY IRT fmu 34 i = esiglon, v
(3.85%), A2+ 2823H(7.69%) 0.2 7|5& o] u]go] 7} B3 Table 29 2tk WA 20239 ¢ 2627 F 12
A ottt 2t 7159 1028(38.46%), Ackd 9 =0l Al 24 WM FEH2E DIF 2422 5
23H(34.62%), d2)E 32(11.54%), 24d 128  HAU2H, o] F 57 £33, 4-4, 4-6, 4-7, 4-8)2 HI
(3.85%), A2 323H(11.54%) 2.2 7|=& 7} Actad o] y o DIF, 77H B3H(1-4, 2-2, 2-4, 3-4, 4-1, 4-2, 4-9)& 4
80| fAE HF 02 & UERTHEE Table 3 21). DIFZ FEH0 4402 Hjw <l DIF Tﬁog S
9] Aol A oshgollA| 25t Yebgtew, < DIF &
3.3 84 1y 9 upy @ A 7 BF F 570 BFol AA3HolA | 315}9"1"—}. ks
Table 2. Results of Differential Item Functioning Analysis by Gender (Elementary School)
2023 2024
Item Logistic Regression  Xx?test IRT LR DIF DIF Item Logistic Regression  Xx?test IRT LR DIF DIF
Items T s Items bt
ype X2 AR? X2 X2 direction  Items Type X2 AR? X2 X2 direction  Items
1-1 F 0.58 A 6.29 30.36"* 1-1 F 1.63 A 1.50 26.84***
1-2 F 0.70 A 7.02 32.96*** 1-2 F 81.10%* A 6379 0.15
1-3 F 22.96*** A 6.89 11.28*** 1-3 I# 24.21%** A 077 107.59***  (+) (@]
1-4  MC 92.54*** A 10089 208.03*** Ifl O 1-4  MC  47.54*** A 916" 157.63*** I# O
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2023 2024
s Item Logistic Regression — Xx?test IRT LR ,DIF, DIF e Item Logistic Regression — Xx?test IRT LR ,DIF. DIF
Type X2 AR2 X2 X2 direction  Ttems Type X2 AR2 X2 X2 direction  Ttems

2-1  MC 2.49 A 10.70** 3940 2-1  MC 8.25 A 6.68  73.36"**

2-2 F  137.90*** A 13879 241.94*** F (@) 2-2 F 2.89 A 5.07  8L72***

2-3  MC 1.78 A 3.96 35.37%** 2-3  MC  1581"** A 1864 93.77*** F (@)
2-4 F  135.89*** A 5024***  22.95*** M (@) 2-4 F 85.48"** A 46.527** 3.96

2-5 A 15288 A 5184 7.66 2-5 A 11478 A 6097 2.70

2-6  MC 2.63 A 10.94**  51.81*** 2-6  MC 0.29 A 146 37.97***

3-1 F 15.56*"* A 829 34.28*** 3-1 F 37.24™** A 319" 39.66"** M (@)
3-2 MC 6.40 A 1.69 73.36"** 3-2 MC 6.24 A 087 108.38***

3-3 F 16.87** A 2534 24157 +) O 3-3 F 5.66 A 1080  85.10%**

3-4 P 41.58*** A 6181 176.42°*" F (@) 3-4 P 10.91%** A 1710 89.66™** F (@)
3-5 F 6.80 A 1440™ 72707 3-5 F 21.35%** A 226 189.53**  (+) (@)
3-6  MC 6.88 A 1939 106.04*" 3-6 MC  32.09*** A 893 17313* (+) O
4-1 F 41.76*** A 36657 17117 M O 4-1 F 70.75%** A 661" 13.91%F M (@)
4-2 F 15.23*** A 34207 146,50 F O 4-2 F 93.48*** A 8406™  274.62°* F (@)
4-3 F 8.57 A 2067 55.097F 4-3 F 5.76 A 1019 90.22***

4-4  MC 21.63*** A 11.23%* 27.96"** (+) O 4-4  MC  25.80*** A 1968"*  58.35%**  (+) O
4-5 F 3.46 A 1598 112737 4-5 F 11.41** A 206" 130.32***  (+) O
4-6 If 11.65** A 296" 106.19"*  (+) O 4-6 F 3.68 A 583 152.417**

4-7 MC  11.64™* A 3451 134017 (4) O 4-7  MC 9.07 A 1458 136.13"**

4-8 F 13.08** A 2202" 6548 (+) (@) 4-8 F 32.327** A 202 33.71*** M (@)
4-9 p 67.44*"* A 1868 247797 F (@) 4-9 p 135.75%** A 046" 359.62***  F (@)
4-10  F 1.63 A 9.34** 12514 4-10 F 13.99*** A 1033 85.86™**  (-) (@)

**p<.01,***p<.001

% Note 1. (+): a non—uniform DIF item that functions in favor of male students (focal group) in the lower ability group and in favor of female
students (reference group) in the higher ability group.

% Note 2. (-): a non—uniform DIF item that functions in favor of female students (reference group) in the lower ability group and in favor of male
students (focal group) in the higher ability group.
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45 &0 2 232 19 B sheles, 29 S Hla- 24t a7 232 EAlsiE gl
78, £ W82 Ediz 7|2 B4 AAde  AAlz HA" 7sS 285t 94F2 Flske 7168,
2 2AsISit. DIFR #3538 292 2374 230 A #29, daeled, ddgol Zak=nt. i, 2|4 7et 2
A7lek Bom PRG54 9lom, o2 Bz Bdel 5 g2 x4 8l o 24 ol tha ¥tk Mrkdo] mae

Table 3. Results of Differential Item Functioning Analysis by Gender (Middle School)
2023 2024
o }lfem Logistic Regression  x2test IRT LR DIF DIF _— Item Logistic Regression — Xx?test IRT LR DIF DIF
ype X2 AR? X2 X2 direction  Items Type X2 AR? X2 X2 direction  Items

1-1 F 15.29%** A 1087 41.64*  (+) ) =1l F 46.73*** A 11.96**  19.06***  (+) )
1-2 F 39.13*** C 1653 897 =2 B 57.68*"* A 3610 10497 (+) )
-3 MC 30.98*** A 46287 25403 (+) ) 1-3  MC  55.36™*" A 54907 437.87**  (+) )
1-4 F 21.39*** A 1219 24.19*** M (@) 1-4 F 36.90*** A 10477 9037 (+) )
1-5 F 15.00%** A 693 129.82*** =5 If 54.27*** A 49.26"* 43921 B )
1-6 p 90.26*** A 91.78***  44878*** H (@] 1-6 P 30.04*** A 18.62***  498.47*** H O
1-7  MC 2.40 A 843 117.95*** 1-7 MC  45.65*** A 1301**  630.70%** F O
2-1 MC 137.53*** A 10297 34.01*** M ) 2-1 MC 18.74*** A 11.52%*  479.89*** H )
2-2 MC 16.52*** A 272 32898 F O 2-2  MC 64.09""* A 4823 580.91%**  (+) )
2-3  MC 51.93*** A 578 42926™% (+) O 2-3  MC 6.37 A 8.99  347.64™*

2-4 F 20.21*** A 733 27849 ** 2-4 F 21.55** A 6.58  507.72***

2-5 MC 30.98*** A 217 385647 (4) (@) 2-5 MC 15.02*** A 45077 339557 M (@)
2-6 F 16.66™* A 1444 12996***  (+) (@) 2-6 F  120.50*** A 75.29"** 72358*** F @)
2-1 P 156.79*** A 13094***  619.10*** I O 2-1 P 76.06*** A 34.78***  10.36*** M O
2-8 If 156.97*** A 8206***  23.90*** M O 2-8 If 129.14*** A 78.96***  100.48™** M O
2-9 MC 30.08*** A 31.89***  439,07*** I (@] 2-9  MC 13.17** A 4.50 470.99%**

3-1 F 2.59 A 005 259.64™** 3-1 If 10.05** A 21.62*** 33331 M O
3-2 M 6.42 A 6.33 120.12*** 3-2 M 32.08*** A 2355%**  486.62"** IF O
3-3  MC 21.97*** A 25917 169.85*** (+) O 3-3  MC  49.30*** A 27.37***  79.76*** M (@]
3-4 I 12.91** A 1874***  129.38*** I (@] 3-4 F 4.61 A 2.74 319.85%**

3-5 P 94.28** A 6604 623.93°* F (@) 3-5 p 86.92%** A 4223" 74219***  F (@)
3-6 F 17.82%** A 31397 309.347 (+) ) 3-6 F 7.39 A 13.52%* 330.83**"

4-1 MC 51.21*** A 4966"*  177.10*** (+) O 4-1 MC 3.55 A 4.10 247.04%**

4-2 A 49.50**F A 1905 17.34*** () ) 4-2 A 13456 A 10095 94.59%*F  (+) )
4-3 A 32527 A 798 81.82*** 4-3 A 153.68"** A 11052 58.79***  (+) )
4-4 A 16381 A AT 0.13 4-4 A 82.55"*F A 6216"™*  61.99"**  (+) )

**p<.01,***p<.001

% Note 1. (+): a non—uniform DIF item that functions in favor of male students (focal group) in the lower ability group and in favor of female

students (reference group) in the higher ability group.

% Note 2. (-): a non—uniform DIF item that functions in favor of female students (reference group) in the lower ability group and in favor of male

students (focal group) in the higher ability group.
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Table 1. Performance—Based Digital Literacy Assessment Scenarios and Tasks (2023 —2024)

School Task Context Number
Level e Blzsule ot (Task Type) of Items
. . . Performing a problem—solving task to use school shared Individual
1 Using school public PC safely PCs safely (Production task) 4
. Performing a problem—solving task to design a robot Individual
Elementary 2 Food serving robots that delivers food (Production task) 6
School School safety and accident Performing a content—creation task to prevent school Individual 6
prevention pictogram safety accidents (Algorithm design)
o . Completing a report—writing task from planning to final Collaborative
4 Experiential learning report production through team collaboration (Production task) 10
Introducing the job, "YouTube Performing a data—creation task to introduce YouTube Collaborative
1 i . . . 7
Creator creator career paths through online team collaboration  (Production task)
Making a public relations poster for ~ Performing a task to create a promotional poster for a Individual 9
Middle a student council election candidate student council election (Production task)
School « » Performing a task to create a promotional plan and SNS Collaborative
Our Future School” Contest content for “Our Future School” (Production task) 6
4 Self-driving cars Performing a task to program an autonomous driving Indwldual ' 4
system (Algorithm design)
Table 2. Number and Percentage of Test Items by Digital Literacy Assessment Domains (2023 —2024)
Elementary School Middle School
Domain Subdomain 2023 2024 2023 2024
Number  Percen  Number  Percen  Number  Percen  Number  Percen
of Items  tage(%) of Items tage(%) of Items tage(%) of Items tage(%)
Al. Understanding digital tools 2 7.69 2 7.69 2 7.69 1 3.85
A. Digital Tools
A2. Using digital tools 2 7.69 2 7.69 4 15.38 5 19.23
Bl. Sf;arching ‘for and collecting 5 769 5 769 5 769 5 769
. information and data
B. Digital : '
Information and B2. Analyzmg and evaluating 2 769 9 769 5 769 5 769
Data information and data
B3. Managing information and data 2 7.69 2 7.69 2 7.69 2 7.69
C. Digital Cl. Digital communication 2 7.69 2 7.69 2 7.69 2 7.69
Communication
and Collaboration C2. Digital collaboration 2 7.69 2 7.69 2 7.69 2 7.69
DI1. C}'eatlng d'lgltal'reslources 2 769 9 769 9 769 9 769
D. Digital Resource using creative thinking
Production D2. Producing programs using 2 7.69 2 7.69 3 11.54 3 11.54
computational thinking
E. Digital safety and E1. Digital safety 5 19.23 5 19.23 2 7.69 2 7.69
well-being E2. Digital well-being 3 11.54 3 11.54 3 11.54 3 11.54
Total 26 100.00 26 100.00 26 100.00 26 100.00
Table 3. Number and Percentage of Test Items by Item Type in the Digital Literacy Assessment (2023 —2024)
Elementary School Middle School
2023 2024 2023 2024
Item Type
Number ~ Percen  Number  Percen  Number  Percen  Number  Percen
of Items  tage(%) ofltems tage(%) of Items tage(%) of Items  tage(%)
Km“’liiﬁfgb“ed Multiple—choice item (MC) 8 30.77 8 30.77 9 34.62 9 34.62
Functional task (F) 15 57.69 15 57.69 10 38.46 10 38.46
Performance—based Algorithmic item (A) 1 3.85 1 3.85 3 11.54 3 11.54
items Matching item (M) - - - - 1 3.85 1 3.85
Production item (P) 2 7.69 2 7.69 3 11.54 3 11.54
Total 26 100.00 26 100.00 26 100.00 26 100.00
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Table 4. Descriptive Statistics of Digital Literacy Assessment Domains by Gender (2023 —2024)

Selhomll A. Digital Tools Infoli)‘.m]i}cgg(l)tr?land Comncljl.lr]?iclziltt;:)ln and ;1073 Nesomiee 1 Digital_safety and
o] Seair Group Data Collaboration Production well-being
M SD M SD M SD M SD M SD

Total 71.78 28.60 62.57 26.95 65.92 30.83 43.50 32.68 71.33 23.90
M 69.73 29.33 60.07 27.21 61.76 31.53 41.20 33.13 68.59 24.65
207 F 73.95 27.64 65.21 26.42 70.31 29.44 45.93 32.04 74.23 22.74

Elementary t 9.157** 11.84** 17.32%** 8.98"** 14.73***
School - Total 76.30 29.28 61.49 32.58 72.58 28.65 41.76 31.58 66.61 25.32
004 M 74.31 30.64 58.04 33.11 69.23 29.47 39.50 31.42 64.02 25.99
F 78.43 27.59 65.17 31.60 76.15 27.31 44.17 31.57 69.37 24.30

t 9.71*** 15.117"" 16.74** 10.17*** 14.59***
Total 60.03 24.29 66.98 27.24 51.24 25.36 29.34 27.16 69.08 29.72
2023 M 57.00 25.59 61.93 28.28 48.62 25.61 26.20 27.27 63.13 31.66
F 63.10 22.49 72.10 25.13 53.90 24.82 32,52 26.67 75.12 26.26

Middle t 16.77°** 25.17%* 13.86"" 1551 27.31%%
School Total 65.03 27.21 53.19 27.94 47.14 28.62 44.26 31.61 75.53 29.94
5024 M 60.15 28.95 47.80 29.19 43.12 29.11 39.30 31.92 69.09 33.03
F 69.86 24.44 58.52 25.56 51.12 27.56 49.16 30.52 81.89 24.95

t 25.04*** 27.01"** 19.52%** 21.84%* 30.23"**

***pd001

% Scores for each assessment domain were calculated based on a 100—point scale.

Table 5. Results of DIF Analysis by Performance—Based Item Type Table 6. Results of DIF Analysis by Performance—Based Item Type
(Elementary School) (MIddle School)
Item Domain DIF Irem Domain DIF
No. Main Sub Content Type Direction No. Main Sub Content Type Direction
1) 2023 1) 2023
-2 C C1 Taking and sharing photos of food~ F F Selecting appropriate software for real—
serving robots 1-1 C C2 time discussion with team membersina F  (+)
-4 D D2 Completing a robot movement path P M team project
using an algorithm 1-4 B BI Applying filters on a search engine based oM
Searching f . fetv 50 on specified conditions
3-3 p py OSearching for appropriate safety sign +) : : :
images online 1.6 D DI Completing an online collaborative P F
Creati fetv si . document according to a given format
34 B DI reating safety signs using image P F : : :
editing tools 6 A A2 Creating a folder in a shared drive and Foo()
. : uploading images
41 A A2 Joining a chat room by scanning a QR F M
code Designing a promotional poster following
2-7 D DI o P F
Adding friends and registering a specified format
47 C ing friends and registering a user F —
name in an open chat room 8 C Cl Uploading images from local storage to a FoM
Saving files f ential learni school website bulletin board
4-6 B p3 Saving files for an experiential learning ) — ‘
report 34 C Providing feedback on survey results using F F
Tdentifvi d convi . ; document comments
48 E El entifying and copying an image’s F ) : : :
original URL 325 B B3 Preparing a production plan and diagrams p F
P . - Sfied using a specified template
49 D DI reparing a report using a specifie EC F ' : '
formatting template 36 E 2 Copying a collaborative document link to .
1) 2024 request survey participation
B Deleting stored account information 4-2 D D2 Coding a path that sat}gﬁes gtven A (H)
1-3 E El F (+) movement conditions
from a shared computer
31 A Al Connecting to a wireless internet F M D) 2024
network -1 ¢ Adding a section and assigning editing +)
Searching f o ‘ permissions in a collaborative document
3-4 p pj Searching for appropriate images o P F : : : —
safety signs online 1-2 A A2 Adding new ideas to one’s section in a .
3-5 B B3 Downloading and saving files F (+) collaborative document
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Item _Domain_ Content Type DIE Irem Domain_ Content Type DIF
No. Main Sub YP¢ Direction No. Main Sub YP€ Direction
A1 A A2 Joining a chat room by scanning a QR F M 14 B BI Applying filters ona searcb engine based o)
code on specified conditions
4 C @ Adding fru?nds and registering a user F F 1-5 E FI Selecting a? appropriate explanation for P F
name in an open chat room citing a news source
5 C Cl Saving files for an experiential learning F +) 1.6 D DI Completmg‘an inlne couaboratlve F
report document according to a given format
4-8 E FEl Identifying ar‘ld' copying an image’s F M -5 A A2 Creating a folder ina shared drive and oM
original URL uploading images
49 D DI Preparing a report using a specified p F 76 D DI Designing a promcl)tAlonal poster following P F
formatting template a specified format
4-10 C 2 Sharing a completed report in a chat P ) -8 C Cl Uploading images 'from loc‘al storagetoa
room school website bulletin board
3-1 A Al Connecting to a wireless internet network F M
Table 7. Results of DIF Analysis by Knowledge—Based Item Type Organizing tasks required for a future
(Elementary School) 3-2 A A2 school design competition usinga mind M F
map
D i - : -
Item ﬂ Clomiei Type DIF 355 B B3 Preparing a production plan and diagrams F F
No. Main Sub Direction using a specified template
1) 2023 42 D D2 Coding a path that sat_i;ﬁes given A
l-4 | pp ltems related to the prevention of MC F movement conditions
internet and gaming overuse 4-3 D D2 Coding an optimgl 'path that satisfies A )
4 B R Analyzing search results to select the MC  (#) movement conditions using loops
most appropriate information 44 D Coding an optimal path that outputs a A&
Items related to copyright protection message upon reaching a table using loops
4-7 E El o MC
and source attribution
1) 2024 Table 8. Results of DIF Analysis by Knowledge—Based Item Type
I lated 10 th on of (Middle School)
-4 E B2 tems related to the prevention o MC F
internet and gaming overuse I Diomatia
“mw Content Type DIF
_ Analyzing movement data of a food— No. Main Sub YPE Dietion
2-3 B B2 . . MC F
serving robot to select an optimal path
Select - o 1) 2023
N electing an appropriate method for - -
S sharing a completed safety sign MC (4 Selecting an appropriate method for
- -3 C CI assigning team roles using a shared ~ MC  (+)
-4 B B2 Analyzing search results to select the MC () document

most appropriate information

2-1 A Al Connecting a USB device to a computer MC M

Evaluating the reliability of web—based

2-2 B B2
test results

MC F

2-3 A A2 Safely sharing files with specific recipients MC ~ (+)

Using online images in compliance with

2-5 E El ine 1m ; MC ()

copyright regulations
-9 E 2 'Id‘entlfymg inappropriate 'behaworAs in c F
digital-tool—based promotional activities
3.3 B Bl Selecting an apfpropriate survey item MC (#)
ormat
i1 B B Analyzing seargh resultg to select accurate MG (+)
information
1) 2024

Selecting an appropriate method for
-3 C C1 assigning team roles using a shared ~ MC  (+)

document
17 B B Selecting privacy protection prinpiples MC  F
when posting on social media
-1 B B2 Evaluating the reliability of web—based MC F

test results

2-2 A A2 Safely sharing files with specific recipients MC  (+)

Identifying copyright and ethical issues in

2-7 A A2 d . .
poster creation using generative Al

Selecting an appropriate survey item

3-3 B Bl
format
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Figure 1. Middle school items from the 2023 assessment: 2=7 (EC: uniform(F)), 3-6(F: non—uniform(+))
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Figure 2. Middle school items from the 2023 assessment: 2—1(MC: uniform(M)), 4-1(MC: non—uniform(+))
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