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s ABSTRACT
The rapid advancement of artificial intelligence (Al) technology necessitates a fundamental

£ OPENACCESS shift in educational goals—from the simple transmission of standardized knowledge to

Brain, Digital, & Learning fostering learners’ abilities to collaborate with Al, solve complex problems, and generate
2026, Vol. 16, No. 1, 77-93 new value. This study implemented an Al-integrated chemistry class that emphasized the
https://doi.org/10.31216/BDL.2026.16.1.6 interpretation of regression models, targeting general high school students, to examine its
Received: November 03, 2025 impact on students’ Al literacy and knowledge-information processing competency. The
Revised: February 02, 2026 class covered two topics—surface tension and gases—each organized into five stages:
Accepted: February 13, 2026 concept introduction, Al modeling, model interpretation, explanation introduction, and
© 2026 Institute of Brain based Education, summary. Students’ Al literacy and knowledge-information processing competency were

Korea National University of Education measured through pre- and post-tests and analyzed using the Wilcoxon signed-rank test

This s an Open Access artice to examine differences before and after the class. In addition, students’ perceptions of the

distributed under the terms of ~ o . . .
theGreatieCommons At o class were collected through a post-survey and qualitatively categorized to identify response

License (http. reativecommons orgicenses/by- patterns. The results revealed statistically significant improvements in students’ Al literacy
Nc/A0/) which permits unrestricted norrcommerdal and knowledge-information processing competency. Moreover, students reported that the
use, distribution, and reproduction in any medium, class supported their understanding of chemistry concepts and highlighted the importance

provided the original work s properly cited. of social interactions with teachers and peers in reducing cognitive load and enhancing

learning effectiveness. They also demonstrated strong motivation to pursue further learning
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through advanced theoretical learning and additional data analysis activities. These findings suggest that Al
modeling and interpretation practices, collaborative interactions, and the integration of follow-up enrichment
activities are critical components of effective Al-integrated science education.

Keywords: Al-integrated education, Artificial intelligence, Al literacy, knowledge-information processing
competency, regression model
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Table 1. Structure and procedure of the Al-integrated chemistry class

Session  Topic Lesson Stage Content Strategy
1 Surface * Pre-test
Tension
Concept * Leaming Al concepts Lecture
Introduction * Learning the concept of surface tension
2 Modeling « Identify inquiry objectives and datasets Practice,
* Build and evaluate surface tension prediction models using Orange3 Discussion
3 Model « Construct and present scientific explanations for the derived regression model Discussion,
Interpretation Presentation
Explanation « Instructor explanation on the regression model Lecture
Introduction « Explanation of the limitations of linear regression
Summary » Summary of the surface tension concept Lecture
4 Gas  Concept * Review of Al concepts Lecture
Introduction * Learning the concept of gases
5 Modeling « Identify inquiry objectives and datasets Practice,
* Calculate compressibility factors of gases under low and high pressure Discussion
* Build and evaluate gas compressibility factors prediction models (low and high
pressure) using Orange3
6 Model « Construct and present scientific explanations for the derived regression models Discussion,
Interpretation Presentation
Explanation « Instructor explanation of the regression models Lecture
Introduction
Summary » Summary of the gas concept Lecture

* Post-test and perception survey on the lesson
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2023; Park et al., 2020). WAL= Al ZEF] 50| B & £ FA|of| AAH &7 mdle] 484 ojn|z}
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Table 2. Summary of Al literacy and knowledge information processing competency instruments

Instrument Dimension No. of items Example item Cronbach’s @
Pre Post
Al Literacy ~ Cognitive 5 I know about tools that use artificial intelligence. 0.843 0.842
Functional 5 I can collaborate with artificial intelligence to 0.870 0.841
successfully complete shared tasks.
Affective 5 I can explain the positive impact that artificial 0.789 0.766
intelligence will have on society.
Total 15 0.866 0914
Information  Problem identification 5 I can figure out for myself what issues are important. 0.816 0.887
Processing  Solution exploration 5 I can organize the collected data systematically. 0.849 0.893
Competency - goytion development and 5 I can put into practice the methods I have thought of 0.899 0.847
evaluation to solve problems.
Total 15 0.940 0.944
Zat sy 21t sy
=4 HNHE s Bt 2. 2 0l a7t LHEHETET « 24 WOHE SleBid e, 2 0|2 FAbT LHEETET
* e race temsion 8 —0.00384357 Lz, mim=—0.0139132
' 02TV T e wetghe =0.258729% 2 giaciitr waight
0442251 =7 —0.741421 %7, i e
+ 0841769 Zerivicat puine T sanan= = 0.0149401
R L FEE LS —
+048TH5 4= 2

Fig. 1. Questions in the activity sheet(Left: surface tension, Right: compressibility factor)

Data Analysis

A3A5 EZA] DA A A A7 A7 HARE ISAlT 88 318t o] AlAE]7] M BE 4
o] F2H Sofl 2 AN = oA A= oY F 29 Zdof tigh E9] siAE a5k ¢
S AAI = AL, 4-Aof] gt QA FARE BE o] SRE & AAE I

Q1A% Flefei L AAguAIe] o 44 PSS Surisics 25 57 212 A1§5t0] EAjslg)
k. AR ZIAkek AR 710} 0] 3jol S BAJsh7] Slol ISR vlns A 924 BE 29 13
(Wilcoxon signed-rank test)y= A A|SFICE 2 A10] 33 Q1¢o] 22237 0 2 AFEof sjgsto=z, 2449
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Aehin B4 05} 9I5) RE B19] QJolat Fol el EUH vl w4 A S g sttt

Zeloll gt Q14 ZARK o] 4d ST A B upl e Bgalo] BASllT HA ARE wHEKo
2 9jon] Y go] oJ4slx = B, on] gl o] 27] FES Hojshs th, FES2 Heiiol uet
2E3lelo] WA FAlS Palshe B, £2E FASS sk Yasieis B, 2% 2412 Hels)
T ke B QeI 1%, 2T W S5 HEE AHEelRla, vek o shye] Sho] =

0] WF7 TR Aol ZH T2 7 S5 T2 Hejstol RAfsieit

Results

Al Literacy

2 Q170] old SIS0 A3 2 ERIAIS] APH-ARE 4 watol e B 241 Ak Table 37}
2} 4ol ol sty s o] Q1B A FEl2]A] [ W4t AV At Bl AHE 7Rl S 0 2
RISl S48 A2 LiElsichp-000n, ok 5171 Bl ot ShHS BT AT A §3 34
qlol epye] Q1A elEfei] Boo] EAIG S Mol g Aol delp00se BAAe

SoJulgt g4go] ] SkkAIR, THE She] Bl 21X Belp=00012t 7153 F(p<0oonelH E
AH 02 Goln|g gl el Q1315 2lejelAl HA] Aol folnjeh gl Uehd 2o A7t

.
Table 3. Resullts of Wilcoxon signed-rank test on Al literacy (N=23)
Post-pre N Mean rank Sum of ranks Z p(2-tailed)
Total Negative ranks 1 2.50 2.50 4.13 <0.001
Positive ranks 22 1243 273.50
Ties 0
Cognitive Negative ranks 0 0.00 0.00 4.12 <0.001
Positive ranks 2 11.50 253.00
Ties 1
Functional Negative ranks 1 10.00 10.00 -3.79 <0.001
Positive ranks 21 11.57 243.00
Ties
Affective Negative ranks 7 793 55.50 -1.86 >0.05
Positive ranks 13 11.88 154.50
Ties 3

Knowledge-Information Processing Competency

A A A B 2]2] ogko] AFAALS A4 Hato| ot £ BA] A= Table 42} ZTh SHIS 0] 2| AR R ]
2] A A A= AR Al v AR 74*}01]*1 AR 2 foju|atA] 4 E ATh(p<0.01). °]= 3]
Lo hgh sjA & F2gt OP-XI T 28 o] sMIE0) A A A H A2 A7) kol 37419l &t
7F AU AAFe ok FE 2 A EekE [qE A1 4 (p<0.05), 3122 B (p<0.05), 32 B 7t
(p<0.01) 5 H= F ol A %ﬁl@—i Fofmlek o] LHET
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Table 4. Results of Wilcoxon signed-rank test on knowledge-information processing competency (N=22)

Post-pre N Mean rank Sum of ranks Z p(2-tailed)
Total Negative ranks 4 825 33.00 -2.87 <0.01
Positive ranks 17 11.65 198.00
Ties 1
Problem identification Negative ranks 5 6.50 3250 -2.09 <0.05
Positive ranks 12 10.04 120.50
Ties
Solution exploration Negative ranks 5 6.30 31.50 -2.57 <0.05
Positive ranks 14 11.32 158.50
Ties
Solution development and evaluation Negative ranks 3 2.50 7.50 -3.28 <0.01
Positive ranks 14 10.39 145.50
Ties 5

Perceptions of the Al-Integrated Chemistry Class

Al =710] ZH-go] 318t 7l Shgoll =2o] HQU=A] v Aol visl SHE2 51 B E A= 7|2
2 7t 454(SD=0.51, TV et e 2 Th o] 7k )2 SHSIITE AL k5ol =&0] H olRE
e 2ol tisiAe 2 siA A (102], 41.6%) Hizol2h= 27 o] vlole] 4 733 (72, 29.2%) wizol
ehz o ot o ©ekal, o] @jof| = 7]ek -3 (73], 29.2%)°] AATH

SHE0] QAR A 9] S0kH 2 WA 431 FAIAQ1 AR ’EA (92, 33.2%), ZEol| tigt 34 7
AB82], 29.6%), AEA5 Z-& (62, 22.2%), A2t 7\ eH5(42], 14.8%) w2 &2 YEFGLTE BHH, oj2 ]
g Ao zE= 7l olso] ofe(113], 40.7%), A2t 3141 2] of (102, 37.0%), Al =7 £219] o] (53],
18.5%), T3 H(12], 3.7%) w22 UEtETh A2 & S-55h= W tigh A-wolA= d84 Al 2
(123], 40.0%) 2} AR =2(113], 36.7%), A7 1724 3l128(73], 23.3%) 02 LERTE

Aol vl W82 S E= Aletseto] of 2l A2 Aol tistel AR A, Y Bl 7|4 71
I A Al ek o] 2 h5(72), 28.0%)0ll thet 2771 71 = 9kal, = 7ol ok Alekd dlolE A &
553, 20.0%), T2 23} dol] oish tlofe] 24 #5438, 160%), Ul A 533, 120%), A¥E A
2 915(3%], 12.0%), BHE AL =7 315(29], 8.0%), -3 H(12], 4.0%)°] 715 °I{th

Discussions

Fostering Al Literacy through Al-Supported Scientific Data Analysis

2 FYolA SHIE2 AFAI5 BE A F A4 FY(R13Als-2] 7idxt 2ol Tt ofsh)zt 7154
FAQI3A 5= AV IRl E-85h= sH)olA Fou|sh &l ATt ol et A dak= =
o] AI7N\d& sh&3kaL, Al =15 o]-&sto] AA| 2} do|g & Aok, =& Al RElS vy o g 1
7¥ohe IS 751 7] W20 2 H oItk Wang & Lester, 2023; Dong et al., 2025). 4] 250l s &
to]El & A 2]t |, g 2| AE S} Q134 3] 7|5 0 & Hlo|E| & 245t ZH2te] Huls
S AL 1 & R AERE B EO| o & 532 W6, =95 53l QaAlso] K=& dsh= 7]

|

n

o
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<0| ofz} Tes| 017l 2713 B 0 = T|o]B & 2 BAleheE REE T+ 7]e Y 2o
Alg 4= Qi EEgh A | A E QL QI B A W= D] A3 A= oA 7 SHollA
T 2ol e ekl AR = HIAE BAIA S B6HR] atthe a7 IS0l ARk
A&o) -2 Y=ol lof Al9] 24 A Bl=o] AVHANSH Y EE R4 os 8
o]} FAIE ofaliE 4= A Sh= 713] 71 = AT
o]} Heslo], th2-0] SHAY Hh-2-2 2= kst $20 SHAY-2 42<o] thgh Q14 ZAA oA ‘AIS ZH-8-5H

710l §ATHH th4=2] tlo]Ejol|A] Hlo|g] Afo]e] A& mhetstil =|sls=t] $HAI7} JISle A 2
oF, ‘A, 7 vIES Aol tist /I &L 3let EolollA tlolElE &3t 24 4 & =& 24l o
H Ao 2 AREH 4 glom £X|E o QA shAlSHA] AREE 4= A & 4= AU, HIolE Afole] 1A
‘g ookt 27l o2 2R o, A4 o] TAAJo] Fols Qnfstal o]gl Ayt Lhe &= o] {7t FSIQIA|
£ oAz el 4= T 5= AFTIRAT. o]= o] S0l =2 Fol A12] 7, e} Tl g A
of| A e] A19] 243, AT ZA] Axte] tigh oA B RS ofsl F QIAsHA| H Rl S& HojEth Aol A
+ 3RS AR FFoll that 24, QlaA] 5 E-8&of thah 2, d7Fs3t Al a5 55k ALS] Tt
7] oJol, ALAFE=0l thigh H|THA 37} B50] QIF A5 YERAIE A 4= AL 6131 =Tl(Allaire,
2025a,2025b; Chung, 2022; Long & Magerko, 2020), ©|2$F ol A 2 1o] Ait= sy A et A x| gt
HHH, Q1325 2E2A] T 24 YA (QlIFA 50l tieh 8|4 AR 4 B e)ofj A= Y HF2 o]
FeFdo] UERA] ettt o] = &2 oA 2 Al19] 7|&4] olslel E-8-o] S| o] Tajd vhH, Al
o] &2 A, AFe] A Fgoll thgh =l= AJTH 0 &2 o] o =xt Eafity] wjZ o2 ) Mg E7lo]
= ZZAR1 AL ZEZA] iS5 QoA = 71e4] iRTt ofye} 24 AR H e o407 o+

oF SFChAl 252 2 (Kiigikuncular, 2025; Wang & Lester, 2023), &% 1345 §5 815 £HollM= Q&
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Fostering Knowledge-Information Processing Competency through Data-Based Scientific
Inquiry
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The Need for Social Interaction in Al-Integrated Chemistry Education
SRS 2] Rdof tigh siA 2 et A3 A s 5 2let ol ZigekEol =go] A, ol 2d
3[4 A3]o] 30t QAT ok 0] 52 wARS] 4] 31 JEA|| A o1 Ay HEAlY mEloy| ot S| A S
2 oM 7S U F 7R 2 AT R, S S22 oA ARE R 2} s A ol &
5] ofRitkal A sk o, of g2 SEsh= W o =M FH A EASE Y wAte] =go] ekl
HISHI.
oj2{gh sMIF2] Q1A 2 & Aol A o] R|X SS9 Shs B5-2 Alfst ofsiiE 4= k. oIz, &
SYS2 dole 2R 2 37 Bd S =55 A%, s &7 Bdo] 7= 4814 o] & o]
A Fotal S5 dokinh 2eu WA AR 55 1 E oS Fl 8] Hllo) ehA| ojn|E A e
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ok ANE AL olu A e HES TS A9 A, 37 me WA FYHOR of
QL dlolls BE A Uik S5, ‘Aol BRG] 39 9T nlAE il AAHS ¥l 3
3 DIk ZIPE BARE A BHoIA Huislel BYllol shySel 7 shsh] ofeieists i
oIRiek SYSS Aol B7HE4E BAtel D77k A w9l AT Bk 47 44T 4 ek wAf)
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S F2 AFsla, AEe SE W o2 dd EAS A0 iat B2 F2 QTR AL, slko) Z=
H AZAs 3 813t oM wat 2l FE ko) ALe) A Adoalgo] gt Aol HiA] 2910 2 2hget 4
25 AAKtth AR 2= Al Aol A B ehEE A5 =02l FeA o] thPark et al, 2025). WEHA] Q15A]
5

§3 88t -2l SISl 13] A2 Al ST T4} & AR ol TAE 413 71
©2 OhyZ Bast 9lom, Holelg RASHAL 843t T8t S o] §3to] Al BRS WO B4
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Paik, 2025).

The Need for Advanced Theoretical Learning and Additional Data Analysis Activities
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Conclusions
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