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ABSTRACT

The purpose of this study is to discuss information literacy in mathematics education by comparatively analyzing mathematics
education experts’ perception of information processing and information literacy in mathematics education. We collected
mathematics education experts’ opinions using the modified Delphi method and focus group interviews, then analyzed their
responses with an analytic framework through a constant comparative method. Even though we used different methods, we could
compare their perceptions under the common themes. The findings are in three-folds. First, most experts focused only on the use of
technological tools or statistics as a way of developing information literacy. In addition, even though mathematics education experts
recognize the need for information literacy in mathematics education, their definition and meaning of information literacy somehow
varied. Secondly, teachers as practitioners emphasized social competency which could be developed through information literacy.
Thirdly, they asked for concrete and systematic plans for school practice in order to well develop information literacy in schools.
Even though there were some differences in their perception of information literacy in mathematics education in terms of their prior
experiences and background, it is very meaningful that there were commonalities among their perceptions which would allow us to
find the ways of developing information literacy in mathematics education.

Key words: mathematical competency, information-processing, information literacy, information literacy for mathematics, experts'
perception
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A A3t A 10| Z7to| whet 2| AlS $E5SHs AR 2| 4S 4k0] Weto)] X85t a St £A|E i dshs 520l TR
h. AFS] §istol] 554 0 & tf& % H-3517] et HA 0 & 2009 717 w8 HE] ol tfsh wgo] =olEgln EAH o R
2015 707 WSOl A g SA ago] AREE QT 9-2lutake] o&F w82 v ofl= Organisation for Economic Co-operation
and Development [OECD]2] DeSeCo Project”} 2| $1.2 1 DeSeCo Project©l] ©]°] OECD Education 2030-2 1|2} 1l-8-0f| A 9] &z} s}
& MNAES Aokt T o] 2022 7HA ST 7ol = 7S 211 9Jr} OECD Education 2030 24 Eof| A] ‘BHAl 7] Z(core
foundations) = W7} XS HolA] H &G0l A] Shgo] A 2710l YQjo] FA|Adut s ik sk EXE Al
St AR A 7|7 = 7S AFS 9] A o] B 7] 95t Efi7t B 7] = JHHOECD, 2019). A 7] 2= Q1214 7%, 7
7%, A1 7122 AR O IAA 7| 2= YA e Al dlolE ZlEfg|AlE 5T 4 Qs EallH (literacy) 2}
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Z5hH, AHE] /3L ET} et AT 4 e 58 (Kim et al, 2017, p.12) 2|0]5hH 428} watol| A= Noh €] (2018)] A+
7F A1 oot glofE] 2lE{2fAl= Hlo|E| S 7[Rto R P B 25 HAS T 5 ARgoto] tlolE] 14, AR =& 5 Y7l
TS 53l dlojefol thet W22 B/t AgEe] EAIE s Aot QAtA S-S 52 02 £7| ik StT(Athanases, Bennett, &
Wahleithner, 2013). =8}, 3}8} watol| A= F2 B4 &8 5502 -2 o|n| & 3)A517| & 51 ALg] matollAl= ARl g2 2}
oA "2l QAR HTHBae, 2019). 12|32 FE 2E A= “A A G R ALS|o| A HEE FAL dEsh= Dol Fs)of u}
2t 27+ Bl 8510 o3l HAES FolA] EAT HAIA S JEE grol5o]= 23t 1A A AL IS A5t
Q3 53" (Park, 2018, p.288)= 2| 0|5k 2 Kim¥ Kim (2022)2] AFollAE A E 2l e AIS TAE 25 A], glolE 2|E2]A],
njtio] 2E2iA] 55 ZZoh= 9] i o2 Hotom 425 wato] oA A B 2|E 2 A& HAsI3lTt.

WEEIP RS 022 71 W8I B2 FQARFAIRY) ol 72AY0 2 o4, fElad, A DAYE PAISHA
CHMuinistry of Education [MOE], 2021). 42| A% “TheFet AgdollA] 4214 et 8 9 ARaL #PH-E olsf, s A, Ab8-5to] &
A, 2, JAtaEshHe 587 (p.13)2 ulstal “OAE A2 AE x| 4|7} 7]&0] tfgh oot f-2]ol 4 S v o R i
HE 426k v 0 2 ofa-if7lsto] A= HHeF 2] A& it 285k 527 (p.13)= 2|U|SHTHMOE, 2021). OECD
Education 20302} 9-2|uk2} 2022 7178 w82y F-2 F2ARKAIRh S| W82 75| Am Hrjete Halsh= At tf-3-517] 9
St agol|xe] 712 4] 5ol AAFHE & 4= Qlek 50| Wt S-E HolA o 27kt AT T £ U S 7HE UL
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4> I th(Kim & Kim, 2022).
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SEA]FE & 1= ACRL (ALA, 2000), Australian and New Zealand Institute for Information Literacy [ANZIIL] (Bundy, 2004), Catts &
Lau (2008), New South Wales [NSW] Department of Education (Dawson & Kallenberger, 2015)2} 70| -0k opuf2}t 2| Tt 34 2
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Table 1. Information literacy for mathematics standards drawn from literature review (Kim, 2022, p.87, reconstructed)

NSW Department Information literac
Standard Science & Engineering ANZIIL Catts and Lau of Education standards for Y
(ACRL, 2016) (Bundy, 2004, p.11) (2008, p.17) (Dawson & Kallenberger, .
mathematics
2015, p.8)
Determines the nature and Recognises the need for Definition and . Recogmsmg the
information and determines . . . . . information need and
1 extent of the information articulationof information Defining .
the nature and extent of the Identifying the nature of
needed. . . need : .
information needed information
. Acqulres nee'd od Finds needed information ~ Location and accessof . Collecting and processing
2 information effectively and . . . . Locating . .
. effectively and efficiently information information
efficiently.
Critically evaluates the
procured information and
its sources, and as a result, Crifically evaluates
3 de({ld?? whether to modify information and the Assessment of information Selecting Analyzg)g and II}tcrpretmg
the initial query and/or seek information seeking brocess information
additional sources and whether ep
to develop a new research
process.
Understands the economic,
ethical, legal, and social
issues surrounding the
use of information and its
technqlogle?s and either Manages information Organization of .. Evaluating and reflectin
4 as an individual or as a . . Organising . .
collected or generated information information
member of a group, uses
information effectively,
ethically, and legally to
accomplish a specific
purpose.
Information literacy is
an ongoing process and
an important component Applies prior and new
5 of hfelqng leaming and information (o consiruct Use of information Presenting Ethical and social awareness
recognizes the need to new concepts or create new
keep current regarding new understandings
developments in his or her
field.
Uses information with
understanding and
acknowledges cultural, ethical, Communication and ethical .
6 . . . . Assessing
economic, legal, and social use of information

issues surrounding the use
of information.
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2 A5l o o= Ok Table 22 ZTh 7HR19] QIA[A A2 o) Do/ AN A #3, FH 52 24, A H A
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AYm elzet Aol £ 4 Qe 53" (Kim & Kim, 2022, p.256)7} BAH ojgfo|m AS] 2] 4% o ot ‘Abs] o] Alzt A o
02 FAJ5IAAL <& 57} olol| sttt ok wakS 4Rt G 2JE|2{A]2] % 2|9t Table 2 F3l] 43 WS 215 A E 2|Ef A
2|4 9 ofsl, 34 2 /)%, Bhie 2 Alo] AR ofagel FAle & 4 ork
Table 2. Sub-competencies of information literacy for mathematics (Kim & Kim, 2022, reconstructed)

Domain Competency Meaning Standards
Personal Thinking Overall thinking ability to handle data and information, such as Standard 1 ~ 4
cognitive collecting, analyzing, interpreting, utilizing, and evaluating data and
domain information
Using physical and symbolic tools The ability to collect, analyze, interpret, and utilize data and information
using physical and symbolic tools
Social Social communication The ability to select appropriate communication methods for the purpose ~ Standard 5
domain of sharing information or opinions, and to listen to and respect the views
of others with different opinions
Social awareness and practice The ability to take awareness of social, economic, legal, and ethical

issues, recognize the risks and sensitivity of the information, and use
data, information, and knowledge correctly and practice them
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Table 3. Panelists’ demographic information

Period of teaching or

Panel Affiliation . District Highest level of degree
research experience
RA University 20 years Gyeongnam Ph.D.
RB University 18 years Seoul Ph.D.
RC University 13 years Gyeongnam Ph.D.
RD University 20 years Gyeonggi Ph.D.
RE University 25 years Seoul Ph.D.
RF Research institute 18 years Chungbuk Ph.D.
RG University 25 years Seoul Ph.D.
RH Elementary School 11 years Seoul Ph.D.
RI Elementary School 16 years Seoul Ph.D.
RJ Middle School 25 years Seoul Ph.D.
RK High School 13 years Gyeonggi Bachelor
RL Middle School 22 years Seoul Master
RM High School 27 years Gyeonggi Master
RN High School 18 years Seoul Master
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2

Mo of

AEZARE 20209 89 3UHE 119 30270 A Aol Aagsigion] oluldst 7.2 Aulo] F HEZHE0] Holst] 418 WS
e 2 I 2 3H9lr} Figure 114 2 4= QI%0] 14%2] WEAHS 5 HEH0.2 11%0] Folsigirh. Hajei o] w2 Wtol
719 10158 0) 278 AEA o 2 $35] ojulat AnkE AL 4 9)0m 2 (Ziglo, 1996) 0lo] 2715}e] & Qo] Az of
o] gleka gheket 4 9l
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* August 2020 \ * September 2020 ) - November 2020

* 14 experts | / 12 experts | / * 11 experts

* Response rates * Response rates * Response rates
100% 85.7% 78.6%

* Via E-mail & * Via E-mail & * Via E-mail &
Google survey Google survey Google survey

Figure 1. Modified Delphi-study procedure

£ AT FojAEE AT Foleh IAH HQIERE S thE AT FA tigh Aol o) E EESIEE Sto] AR E
Aok A W o Th(Krueger & Casey, 2000). 917 Foj2AkE2 tHst BAE S 7HA AL QLo B 2 o| S 2R E] JEE A 4ol
el o g £43 4 glom FUTE Hofol| &5 ¢ A&7 0 2 Qlsf FojAHEe] o e g Eolal AR E PHSHA &

A& 4 Ath(Vaughn, Schumm, & Sinagub, 1996). Table 40|14 E0], FGIof| Zolst ¥4 ME7H= 535t 5759 45t WALEZ,
w2 o] 4dRE 12\7kA] ThFR T, 5] FstaofAe] A = =2 2 A 2l RE 128714 2o

Table 4. Participants’ demographic information

e e Period of .teachlng Teachlpg experience in Affiliation
experience middle school
FA 4 years 2 years Incheon, Middle School
FB 6 years 5 years Gyeonggi Goyang, High School
FC 11 years 11 years Seoul, Middle School
FD 11 years 8 years Gyeonggi Goyang, High School
FE 12 years 12 years Chungnam Cheonan, Middle School
ol gy
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22 - 2l / HE BEfR{Al0] ChSt +3tng HRIHEQ| Q14 B

Development of the tasks for
performance assessment

15 S

[ Designing an assessment rubric ] [ Interview guideline

~ - R .

Conducting a focus group interview

o \

[ Transcription and analysis of interview

Figure 2. FGI study procedures

24
AT B2 A1 £54] 1] B (constant comparative method)e 241-8-5H01 ZAT ST A1 44 W]l {2 kg o] FARg I 2fo]
& Al&3iA Bl st HaE d =

S st WFE Ato]] BAIE FRIstaL T 23}6h= A W o] ThStrauss & Corbin, 1990). =74 &
3 Aol F8Ee X 323719 S F nidthal HitE = S 67l E FE6lem Z4Hte)
Stte] 24 @92 F]lth 21454 vl /o] A2 Fdll 3| o] 2 B Uig 51 LA &
Table 59t 0] £A 52 EE0ITE FGI9| & Mol A4 /33 5528 B2 AR S A 2l 71515 7}

8 o] 2 g5kt WAL 1067]2] BA] el ok x| 47

Table 5. An analysis framework drawn from data of modified Delphi-study

Dimension Major Theme Sub-theme
Theory & content Understanding & interpreting terms Information processing
Information literacy
Necessity of competency Technological tools
Competency in the social domain
Application & practice Plan to support teachers Teacher development program & curriculum materials

Table 6. An analysis framework drawn from the data of FGI

Dimension Major Theme Sub-theme
Theory & content Understanding & interpreting terms Decision making
Information processing
Application & practice Necessity & application of competency in mathematics class Information literacy for mathematics
Competency in the social domain
Plan to support teachers Specific guidelines for practices
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4% Dutol7 e B3 ARl BETF ol

HEZA] Fold 45t e HE/FS-S Latelakel Rz Sejo] tfsto] olztel k2 ofsle} a4 S B itk WA o
o R} WA s A4 0 2 A fdstalof ks o) 7wt g3k B Aol ZHeslA|e W RS 1 on] 2 745t Qrke o
Ao UirolZit). T3t A7} Righ M7 RNT o] WAL ol 43 A BEAS S HRAT 5L SA B Ty
£7 9 27 FL0] 23] ofslsha YTk

A el sligshe Aha Bl G H 4, siiAof] 230] BtroiA Jlom Foby mahut w88 =8 E3stal itk

(FE7IRD)
A ZokE et LLH %‘i 5 o] goto] AR5 7, A, st Eao AlAIsHL Tt it A5 & &-8ot
Z=

WAFS-LS W ThA] 8-S AlEetal 22 0 & 42861 73Fo] 910 B & (Cho & Kim, 2021) II}A | A] HA| 8} v}t & wateiek
& 7hs/d0] =}, T, watajof met R AP 538 Fdote W FxAol 2 u g WAttt S ollA] A A|
ote 8 W& FRE F3oy|ol 2to] 7kad 4 & A2 = A %™ o= Kim, E. H.8} Kim, R. Y. (2020)2] - 23tz

H 27} RBOF A7 RGE HETHY ZAA AR STt petst o] R8It 7152 EYstn 9on e o2
Ay wALY] o] B FRCHE o)A AN 2015 WA 4513 QAL AR A e S “chopat Aot AR
47, 4, B4, B30 AUs Zokd mrel mTE Ald, o §3to] AR S A 02 Heshs 52 (MOE, 2020,
402 A Ik SHA|T ApEe ARl that Ho)7t B ghomz HEut B4 ol 22 SHsH 45
2 he %ol 91T (Kim & Kim, 2022) ©| 2 18] Watelakel Huxjelol HaAst S8t 57
ofo] @177} go] HayEl 2102 sjAgic,
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el = oful At
7} A 2] g 2R BAPIA ] BAE S BASIL ofsjsle] 2A1S sldahs Seo ofsalr]E ofn Be AaelT5o)
B 522 PFst7] s EA Aolol Tastel BE 4T B4 FH L 2 98-S ATk HETFRCE W W8T
Ao Hre) Sl shelasnt PAH R BAlo] A, AT 43, ARo) A T, SJALES 3 36 5 So| X
gelofol grhaL AZeloIc), T8 oh et HETFRAL AR A E) ST L thes] AFHE B R 2T BA 4300 o2
THETE BE 4900] 7o) o] 2o{A|A] i glomE AR el oju2 Fgw o] gt A

T 7k2 3ok g " g /g o] Q122 Al7]SH Tt

<5} watol| o g-& ofn| 2 Aof=jojop gt ol S S 1, aAkul 5ol §lof Thof TIo) 2 A EI} go] Fof i RAH| A
=9 6H FolZl AE=E T A3 AS Fohl i &8 4 Qle SHol2hl wAksst oﬂlﬂlﬂEOI zpsian glet. 712
L B2 Aol A R 3t EAof 2 & FER FA G0l =oto] o] watefRhe AAISHAL il A2y
(%i—E—ﬂRF)

A A, AR 7, 74 2 Aol chet B4 a7, At o] & Bl 8, JAthES B9 5-F 52 5ol T ZgHofof
QAL A zkeket (B2 RC)

AEAR5AS Ded] AH 289 YR o4 B A ol pREal glom, o] 2 skl 49t il A A = A
9] Bls5o] o] FofA|7] Y= A0 = e wizo|nk. 53] R Al id Fe] 5l A=A

A1A] ¥ SITk. (K2 7FRA)
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AH A

47 dinto] AEXA} 12}l A =5t S HAE7HE-2 A E el Al 8tagol|A] F 85t foleta Aztst U7 o] 73
of| 7t 4.786, EFHA} 0.579, 2| = 1, EFFE(CVR) 0.857% 44 5] =2 H|&2] A HE 13t} thi 2 M E7H= A= 2
El2| A& AHE] §igtol| 2S5t ARRlo A R = oh= Q1A F/dS ot7] el 48 watE 34 7]9oF ob= Eoletar g2t
Ak HARE 8t & HAE7HE-2 48 watol| A A B 2l EfeiA] FoJ S F-2 ofuollA] 45 A i Ast] 5t FA
FE 7|9ke] 2ol A Y HE BAoto] £A|E sl dote e FE], W2 u2= i EYS T 0l 5
214 2A Zggolut s 4 Wt 1S 4= Qles 58 & thdstAl Wizl Qlich B & 2lE2Alzhs o1 9]
E2] dubA 0 2 2#QIth= H|TH-S BHolgkR|TH(Catts & Lau, 2008) ©]2F 22 7 9= 22 SH& Hofgte S8
HE2o| YAEA| Lot ME7HtTE H o & T2 A W21 S-S BTt

Ao AAet 522 glol 2o HRE AN, 24, w4, B8 4 9lom, T Uopr of2fdh 3ol yE 4= 9l

AEA, 23H, AR, 214 2 4% 9 o et S efE 4 Sl SOt (FE7HRA)

AL 915l o HE7F B RFAIE ASHIL o] & A7) f15to] Tlo|E| =R E] fofuldt HRI} H 7171 2

TstA o2 sl Uz 4~ glom o] R 2 E-oto] Apile] BAIH A& 57 17Hx o) A A goltt. (&7t RB)

Y EBAlE o EAIE sl 25l7] 9l Bast R +4 ek Aol RS SAsh, e R 23]

wgstal o] RS EAste] EAlshEol 483 4 Qe 72 Jn|driar Azt o u, ZH Aol FBHA =L, 5
3| AFEIS E8E 4 Sl AFe Tt H R 2EAlzhs A2 tiHA o2 e 79 @70l Eol AMgEE

710 2 A =4 587} - ICILSOll M A of Ul At frAfstota st o) (427} RF)

FiQho] B olqput FAol] Wk QAFEHE 517 fIste] AHE 212 E A, A, A, QAT 4 9l ol

XAREA SIS 7127 1o BAI 52, 22 52, e 52 FRIE LoIFO2 AT A5 2ol(Lee & Joong
zmnﬂiaaangéiﬂqﬂ—ﬁ}@AEHqugq'@ BETA| 88 4 9 FES S ol £ 27
o 272 £ 9}

efugoll= ojn] g2k 7Hd S thAlls h—i 4 WES(Ell: 2], 221, A2 5)o] EARITE Bl = e 74 24
8178 TH4ollA 0 oo B slA]ok o] ot 2ol 48w 8 0] ofafolels| ek ARe sk ofae 2 cheol
Tt Qeal ebEnh (27 RE)

o] 27} REQ| o)7-& W AisiAbH 4:5te) Zid 2 shute] ekl & 4 Qirk thi] WallA R 2A 45te)
H A, AR, s 7120 ] Afef Qs A 22w 2l g H 90w o] Bl A S W= SHAL J1Th(Kim, 2008). 3, 481
S dohs Igolu setahe AR e Al B0 R F6] AT 4 1om(Kim & Kim, 2022) 3 S §3f 28
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International Computer and Information Literacy Study [ICILS]2] ZAFE]- A X A% (Computer and information literacy)2] % 2]Q1 “714,
gh, A7, ARRlo| A gakA o 2 rojsty] flsf| gskaL, Zgetelal, oJAtAFoh= ol ARFEE E85h= 71919 53 (Fraillon,
Schulz, & Ainley, 2013, p.17)¥} B| 523t Wi2fo 2 osfisial giglon] goby =7t &85 4o g F ol w} ARgshe AZES)
of7tth2m ZRE= 7| 9 A E = oh 55 AFollet T3 FEA 2] 529 5t a4q] ‘Fehy =4 3wt g-879] 7|
52 “Meistal, 22k5)7), 38H woL 88517, A12+el57)" (Park et al., 2015, p42) 2 A ST YAITH A RIS F5HA =10

) etal., 5}
HEe = ARE B3l 3o mo 83 HRE A S @M= A8 4 =S FAH o= ThE A At

Lok

H e

AN EE flsl 252 ke I HE age 715 = ohd A 715h= AlelEtial Y7 et gditol
L EAbet A2 ol 2 A HZ A0l A B 7hs) pAlE TR oloF SRR ZFE AR, 7|5h= 2| A HEht GSp, &
A @ufrof 22 T2 T8 A She 2ol AlsE eAlshe Adhs H27t Sle A 2t oo tiRt 35k =e| &
& S LEfshor g A At (M27HRF)

Y 2JEfRiA = 55] Fot] gt B8t WA B2 o] Wgo] Eolut Al Eol 2 T FAH .2 A EH 40k
(d27FRC)
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so] AE A= sh WgolAle] TakA =7 283t 43 wuko] ofghe SYrhEigit. olof ol WE} Ri% HE}RL
2 A1 wato] 49 7o) $HL £ QonR T2 YoLt Ae)E Aelel et o|shS Hsh 45t Skl A ol
o) Zatsjofof itk QIAJsIGiTh Y W& SlolN $3he o3| B MR A 9|2 B QOB 45 witE Ba) &
Tel5e] 74 AeS DA o)shF 4 9l 7181% nitso} st ol 2ol e Ak FAI) AHY 5L 719

St gagol| A Lt

o
N
J

A AR w7t A w83l Soiet 91 shAIRE ol Fo] e o R 4t 9l
& 78 9 28 JRrs SR E et okl gzttt (127 R))
421 AT} Q13 A 5o] FrEl HAoIA HE w8o] oA oo wfe} 5t St A B A ok hE
o]t} 45} Sl ol W ped Wf-go] T3] 23 4 Q=S sfok Stk (HE7FRL)
Kim, E. H.2} Kim, R. Y. (2020)9] ¢1+of| mh2r JH A 2] 549] 3514 =1 &8 585 9
< W& 28 ol whet 2] 70 ol E QI 2, T2 Ao e, I WK 2 BRote] ZAGIolth HJEA Y 5 F
oM = F-8-2 2IRt A7 TS| w2 HIER AAEHAL AMZol e EF6AL v F5HE] =17} FofRl Adefof A At et
22 A xR R Vst Y A E AR OZN SIS AAR 251 7S |
ofZ| 2] Yl F8HA =7t Bgke] A2 ARSE = 7 WRHTHKim, E. H. & Kim, R. Y., 2020). w2tA 428+ 21 aHs 9J5H 4
7127] oA =4 A E AFEE Al 71e Q) THEH 3 B E

TR QIR AR3 3ol $7 & Folof gt

Rop AL o3k A ke A1BIH o] skl ofolet. Wt ol ALSIA oo el Wege Hh
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Figure 3. An exemplar task of assessment (Kim, 2022, p.310)
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