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Data Literacy, Organizational Culture, and Data Analytics
Maturity: Moderating Effect of Organizational Culture
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C Abstract-‘ The purpose of this research is to examine the relationships among data literacy, organizational culture,
_ and data analytics maturity and the moderating effects of organizational culture. Analysis of the relationship
between data literacy and data analytics maturity shows that the higher the data literacy competency of employees, the
higher the organization’s data analytics maturity. In examining the relationship between organizational culture and data
analytics maturity, it is found that relationship culture and innovation culture are positively related to data analytics
maturity. In addition, relationship culture and hierarchy culture show significant moderating effects. Relationship culture
shows a synergistic effect, whereas hierarchy culture has a buffer effect between data literacy and data analytics maturity.
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(Table 1) Data Analytics Maturity

15t level 2 level

34 level

4 level 5 level

descriptive analytics diagnostic analytics

predictive analytics

prescriptive analytics cognitive analytics

source: Krol & Zdonek(2020)
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(Table 2) Data Literacy Factors

Factors Carlson et al.(2009) | Prado & Marzal(2013) Gray et al.(2018) Bae(2019)
Collecting Data \Y \Y \Y,
Managing Data \ \ Vv
Analyzing Data Y \Y \Y \Y,

Visualization \% \% \% \%
Explaining result \% \% \%
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(Table 3) Characteristics of Respondents

Type Frequency(n=199) %
Male 84 4221
Gender
Female 115 57.79
Twenties 34 17.09
Age Thirties 117 58.79
Upper Forties 48 24.12
Under manager 126 63.32
Job Position
Upper manager 73 36.68
Under 5 years 106 53.27
Work Experience 5 years ~10 years 50 25.13
Upper 10 years 43 21.61
Under Undergraduate 90 45.23
Education Master 88 44.22
Doctor 21 10.55
R Yes 155 77.89
t
roject Experience o m 1l
Yes 73 36.68
Data Analytics
No 126 6332
Total 199 100.00
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Hao] 9ol Aol Fa7L HskE = AL 2EE
I Moderating Effect)2t 3ttt 2RSS 2 QHS

2 3He dTRYe (197 2o
a" DY AFEAE Aoz mHsky oha3t 2k

Yi=6+Br XitBo Mi+Bs XpxMite; (A 1)

| HOIE 2IERIAL HIOJE| 24 A 20 280 FTAT |

2 Aqe AW XoF 23S YO BAE 1M
ZAH4(Moderator, M)7} A&
Hot 28¥ee 7 e 719 Bx(Strength)2h
FF= vA= HEE Yueith 2
Aol ofsf et AupS Ato]o] F7HAQ
‘+2'5 2H a7 (Moderated Effect)z} $tch(Baraon
& Kenny 1986). AEHS7 $AF Wo|AY W
3 Hed Fols 2Ean0] 452 F2 I9E4
(Regression Analysis)& 59} o]Fo] A},

(T3 DA 2EHSM)= AR} 2
Z(Y) Ato]9] TAgol AFH R FFS vATH®).
o] BAIY nY g Aoty A4 X MY F
O & o|Fo AT ALFNM)E F7H 0= FYs}
W Eo Aol A9 dgds X, 2EHS M, F2&
| X:M2 Y| BlgkE AYots APHeE AN
tt. ojuf AeA-g3to] F7te WA= d5dY S
& 2H AN 43ttt

ALY TAA FYE7 SEEY 248
} 9= Ao 3|43tk Baron & Kenny, 19806).
+ ABHSXY 2EHFM)7E SAZLE 79
SHA] dHete, A a-Eao] SAHCE Fond
S 2ARNE Y 4 a2 Yt 24an
A A3 B7F AAQ H3(H)E 7T, 2™

Slg

7}

[y
). ©]

N

—_

= fr ox

Cultural Variable

Clan culture
Adhocracy culture
Hierarchy culture
Result—oriented culture

Data Literacy

®

Data Analytics Maturity

Controls: data accessibility, gender, age, job position, work experience, education,
project experience, data analytics experience

(O3 1) 912 2ME
(Fig. 1) Research Model



EEE TP

o] 19| S71erE AR X7t 23w Yo v
e FFZ B9 S715 ‘:} d2y 8,9 B3(+)
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(Amplification Effect)7} 93, B;#00]1L, 3,3} B9
Bo7h Y ALole 95a3Kbuffering effect)7}
AcH(Lee, 2016). 2E R TAH FoHS 28
= M9 Bsgke] 00] obd Zo] ZRlE|EeHe(8;20), 4

sZ2reglo| m|xdty R (TARS)I ASAE S

233 BP(FARY) 719 RF S7HHIR)Y 94
o] gko] 5] ojof gtth(Baron & Kenny, 19806).
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2) AvH4 cHlolH FHZA|

Al wlolg FEAls (# 99 dEo=
skl

22 49 71019 Holg gEHAE S A
£ ARSIt AR Aol AuE AT} Zo] Hlo]
B gEZA] FAH8 4= HolH £, #e, £4, Al
Z¥g}, QAraEolEhe S FHOE A5kl HF
HAoll= 57 239 HtgZ AFeerglen, AlF e
(Cronbach ¢)= 0.952 ERI= At

|\

il

3) 28¥4 2273 73

2 Aol 28t 2dMeE AATIAIRE 4714
3ol et AdNEE SR 4 F5E 7 2%
S 287) £F& AHESIAT(E 5 F2)).

574 Azl A g4 Amdl SoigeA A
7] e glE el

O] E-A(Confirmatory Factor
Analysis)< stSith A £HE A5t ATEFY
AL g gRlotoinh. A £42 A A A5
(Absolute Fit Index), S24%
Fit Index), 7843 A4>(Parsimonious Fit Index)
2 ggsto Hrstanh 27123 (Default Model)
o] Hgtw AAYAT, x*=1173.64, df=344, p0.05,
RMSEA=0.11, GFI=0.686, CFI=0.753, TLI=0.729,
2H/df=3.4112 88 $ Q= FPLE Ho 7Y

A% (Incremental

(B 4) HiO|E| 2|E2{A| Y EE2
(Table 4) Data Literacy Measurement

Factor

Measurement

Collecting Data

I know how to collect data for the purpose.

Managing Data

I have the ability to manipulate data according to the purpose of use.

Analyzing Data

I have the ability to analyze data according to the purpose of use.

Visualization

I have the ability to visualize data.

Explaining result

I can explain the results of the data analysis.
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(Table 5) The Competing Value Measurement

Construct Factor Measurements
Cl Members share many things.
C2 Mutual trust is the most important.
C3 Members immerse themselves in the organization.

Clan culture C4 The leader of an organization acts as an advisor.
C5 Organizational strategies emphasize participation.
C6 The success of an organization is human resource development and teamwork.
C7 My organizaion values friendly human relationships like family.
Al Employees like to acquire new knowledge.
A2 My organization is dynamic.
A3 Members are willing to take risks.
Adhocracy culture A4 The leader of an organization practices innovation and adventurous spirit.
A5 The individuality are respected.
A6 My organization emphasizes new resource acquisition.
A7 The success of an organization is to bring new output.
H1 The organization is very controlling.
H2 The loyalty to the organization is important.
H3 The work system is well structured.
Hierarchy culture H4 My orgarnization places great importance on procedures in work processes.
H5 Organizational strategy emphasizes stability.
H6 Decision-making rights are concentrated on department heads.
H7 My organization emphasizes identity security and unity.
R1 My organization places great importance on results.
R2 Work performance and compensation are closely linked.
R3 Members are competitive.
Result-oriented culture | R4 The leader of an organization has a challenging and achievement-oriented behavior.

R5 Organizational management focuses on competition.
R6 The criterion of success is to win the competition.
R7 My Orgarnization tends to understand even if I fail in my work.

source: Cameron & Quinn(1999), Lee(2008)

7o) 27

of AsolA] BAHEA
1_

Correlation) &

2 Yepgtt 134 27|28 (Discriminant Validity)S 22 g0l B4 4

29} SMC(Squared Multiple 2 ©& £30] 0.512~0.9079] HAE HeFHL 9L
71Eo® FF8RI0E Fol T aW e ALSE YENH 191 sl I

A k= W E AA(Listwise Deletion)std], 2 o] Fol= AW A2A 5 B 0.1% Fo

7] 2870 2% & 1028F2 A4

I512 H5H0z 18 FolA Soulat Ao et

N EFE AR £3299] d¢= 24 2 (I 7)& A4 918 AnE AN Aol =
I £°=207.12, df=120, p<0.05, RMSEA=0.060, &8} ¥t IAXEF 571 .21, §AAF 574 89,
GFI=0.911, CFI=0.960, TLI=0.949, x*/df=1.7262.  QIAAZ 47] 89, AR 47 89102 LA
Z 58 7MsS AYEE BT AR ES Y o 4 Ao B EASZ(Average Variance
o= +HEtd L (Convergent Validity)2F EEGE  Extracted, AVE)&- 0.736~0.9502.2 7]£]%1 0.5

YHotgH 53
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(Table 6) Goodness-of-fit Test of Structural Equation Model

Absolute Fit Incremental Fit Parsimony Fit
GoF Index Index Index
x? RMSEA GFI CFI T x?/df
cut p»0.05 0.08 0.9 0.9 09 1~2
first p<0.05 0.110 0.686 0.753 0.729 3411
modified p<0.05 0.060 0911 0.960 0.949 1.726

(B7) 201 20124 Zit

(Table 7) Confirmatory Factor Analysis Results

Construct Non;tgndardized Stancliardized AVE CR Cronbach «
stimates Estimates
—-Cl1 1.000%* 0.778*
—-C3 1.215%* 0.842%*
Clan -~ C4 1.261% 0.907"* 0.736 0.933 0.9093
culture ' ' ' ' '
- (C6 1.163%** 0.841%**
—- A2 1.000%* 0.656***
- Ad 1.258%* 0.819™**
Adh‘l’“acy —~ A5 1.148% 0.756** 0.950 0.989 0.8959
culture
— A6 1.307% 0.832%**
— A7 1.288*** 0.850**
— Hl 1.000%*** 0.731*
: —-H3 0.650%** 0.517%*
Hierarchy 0824 0948 06323
culture — H4 0.775** 0545
—~H5 0.601"* 0512
~RI 1,000 0525
cori ~R3 1,349+ 0.673*
Result 1orlented 0.922 0.979 0.8000
culture - RS 1554*** 0803***
—-R6 1.330%* 0.717%*

* p<0.001

E Aoty Aot FHEFEE IRlsh] A Jid A= B Y] 4382
AlF = (Contruct Reliability, CR)Z= 43 A  Hie} €3HCronbach «)3ts 29It} £4
HQl BE 0.701408 SR B2 A0g & 0.63~0.912 &3 7F d¢Ao] ERlHeh Eoz

g
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AAA 3]HEA(Hierarchical Regression Analysis)

}' CIOIE 2IEf=fAISF CIOEf 24

F-teso% 9401 stk 29280 2802 S8
dELETELEERE S ER P
dlole] eieiAlet e dol eleefalz FHistol
4uuso] JFAL FHHOR ehfglet. dol
24 4% A4 G 14 A0 BusE 97

B 8) HAXY 2atel ZHa 4t 2N Ay
(Table 8) Moderating Effect of Clan Culture

M1 M2 M3
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

data literacy 0.283*** 0.060 0.241%* 0.061 0.071 0.116
clan culture 0.193*** 0.071 -0.020 0.142
interaction 0.004* 0.002
data accessibility 0.479** 0.058 0.412% 0.062 0.406™* 0.062
gender(ref=female) -2.582 2.439 -2.008 2.407 -2.070 2394
age

30s 2.164 3.458 2.894 3.410 3.036 3.393

upper 40s -0.548 5.420 -1.515 5.339 -1.328 5312
manager -7.022* 3.734 -5.253 3.727 -5.115 3.708
work experience

under 10 years 0.221 2.983 -0.826 2.957 -1.788 2.994

upper 10 years 3.538 4,615 2473 4.554 0.591 4.659
education

master -3.238 2.885 -3.010 2.837 -2.989 2.822

doctor 7.087 4.989 6.793 4.905 7.181 4.885
project experience 2.739 2.926 2212 2.882 2.603 2.876
analytics experience 0.863 2.628 1.463 2593 1.544 2.580
Constant 22.819" 4.326 18.802%* 4.500 27.344% 6.680
N 199 199 199
Adj. R? 0.4589 0.4771 0.4827
AR? 0.018 0.0056
Hierarchical F 745" 2.97*

*p<0.05, ** p<0.01, *** p<0.001
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2oz blojg A #AAY £ Fu&
& T2 FUT M3 24 A #AAE 2k b
olef ZE A dlolg 4 dsko] tidt IFY
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(Table 9) Moderating Effect of Adhocracy culture

M1 M2 M3
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

data literacy 0.283** 0.060 0.255%* 0.059 0.027 0.165
adhocracy culture 0.262%* 0.084 0.049 0.166
interaction 0.004 0.003
data accessibility 0.479% 0.058 0417 0.060 0.407* 0.060
gender(ref=female) -2.582 2.439 -2.525 2.384 -2.445 2377
age

30s 2.164 3.458 2.988 3.390 3.232 3.383

upper 40s -0.548 5.420 0.262 5.303 0.371 5.287
manager -7.022* 3.734 -6.376* 3.655 -0.563* 3.645
work experience

under 10 years 0.221 2.983 -1.612 2974 -2.272 2.998

upper 10 years 3.538 4.615 2.400 4.526 1.253 4.577
education

master -3.238 2.885 -4.008 2.830 -3.619 2.833

doctor 7.087 4.989 6.161 4.885 6.562 4.877
project experience 2.739 2.926 2.087 2.867 1.993 2.858
analytics experience 0.863 2.628 1473 2576 1.504 2.568
Constant 22819 4.326 13.468** 5.189 24.565%* 9.097
N 199 199 199
Adj. R? 0.4589 0.4831 0.4865
AR? 0.0242 0.0034
Hierarchical F 9.67%* 2.20

*p<0.05, ** p<0.01, *** p<0.001
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(8=0.004, p(0.1). o128 Ak £40) B A W, H4A
AgAolety AAYSE 22 TAL Al A A BAl

dol] EieiAlgh dole B4 H4E o] 34 %
o2 F7RiT A4 4 ot a9 # eke-0. 262, p0

2. x| 2ol ZHgat 24 Ayt A ?éﬁroﬂ/ﬁ SIEA] k=t
SAAY 22 2E R £ A= (R 9 2 3 AKX 289 ZEeN 24 Z1}
o] A AlsFTH
ARG w2k H4E T M2] 4 23S A HAAF 3k 248y 74 dite (# 10037
T 10) YAIXIE 25t0) ZMF U £M 2}
(Table 10) Moderating Effect of Hierarchy culture
M1 M2 M3
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

data literacy 0.283*"* 0.060 0.275%* 0.062 0.616"* 0.206
hierarchy culture 0.048 0.094 0.307* 0.176
interaction -0.006* 0.003
data accessibility 0.479™* 0.058 0.472%* 0.060 0.475%* 0.059
gender(ref=female) -2.582 2.439 -2.498 2.450 -2.333 2.438
age

30s 2.164 3.458 2383 3.491 2.450 3.472

upper 40s -0.548 5.420 -0.115 5.495 -0.100 5.466
manager -7.022* 3.734 -7.140* 3.748 -7.562** 3.736
work experience

under 10 years 0.221 2.983 0.208 2.989 1.293 3.038

upper 10 years 3.538 4,615 3.719 4.638 4.930 4.666
education

master -3.238 2.885 -3.409 2.909 -3.462 2.894

doctor 7.087 4.989 6.643 5.073 6.435 5.047
project experience 2.739 2.926 2.390 3.009 2.455 2.993
analytics experience 0.863 2.628 1.022 2.652 0.574 2.650
Constant 22.819%* 4326 20.733** 5.935 4.936** 10.868
N 199 199 199
Adj. R? 0.4589 0.4568 0.4626
AR? -0.0021 0.0058
Hierarchical F 0.26 3.00%*

*p<0.05, ** p<0.01, ** p<0.001
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2 Wehdeh(8=-0.006, p(0.1). ol#% ABe Aol A AWOIHE BA folul 4 e gloteh
ANTFA Bapt Foha LASE, 20 FHY ol B4 Avoln 2@ave] BAF fye
of dlole] el= @A} dole $4 B4 Q8o X wARsie SIARSIA ehdth (18 D 283
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(Table 11) Moderating Effect of Result-oriented culture

M1 M2 M3
Cosf. | Std.Em. Cosf. | Std.Em. Coef. Std. .

data literacy 0.283%** 0.060 0.267** 0.061 0325 0.192
result-oriented culture 0.159 0.113 0.229 0.248
interaction -0.001 0.004
data accessibility 0.479% 0.058 0.444** 0.063 0.442 0.063
gender(ref=female) -2.582 2.439 -2.279 2.442 -2.323 2.452
age

30s 2.164 3.458 2.039 3.450 1.937 3.473

upper 40s -0.548 5.420 -0.548 5.405 -0.591 5.420
manager -7.022* 3.734 -6.413* 3.749 -6.488 3.765
work experience

under 10 years 0.221 2.983 -0.195 2.990 -0.036 3.038

upper 10 years 3.538 4615 3.125 4612 3.357 4.680
education

master -3.238 2.885 -3.737 2.899 -3.763 2.907

doctor 7.087 4.989 6.104 5.025 6.111 5.037
project experience 2.739 2.926 2.734 2918 2.750 2.925
analytics experience 0.863 2.628 1.161 2.630 1.090 2.646
Constant 22.819%* 4326 17.865 5.570 14.828 11.016
N 199 199 199
Adj. R? 0.4589 0.4618 0.4591
AR? 0.0029 -0.0027
Hierarchical F 1.98 0.10

*p<0.05, ** p<0.01, *** p¢0.001
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(Fig. 2) Interaction plot of clan and hierarchy culture
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