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A Guide on the Use of Factor Analysis in the Assessment of Construct Validity

Kang, Hyuncheol

Department of Informational Statistics, Hoseo University, Asan, Korea

Purpose: The purpose of this study is to provide researchers with a simplified approach to undertaking exploratory factor
analysis for the assessment of construct validity. Methods: All articles published in 2010, 2011, and 2012 in Journal of Korean
Academy of Nursing were reviewed and other relevant books and articles were chosen for the review. Results: In this paper,
the following were discussed: preliminary analysis process of exploratory factor analysis to examine the sample size, distribu-
tion of measured variables, correlation coefficient, and results of KMO measure and Bartlett's test of sphericity. In addition,
other areas to be considered in using factor analysis are discussed, including determination of the number of factors, the
choice of rotation method or extraction method of the factor structure, and the interpretation of the factor loadings and ex-
plained variance. Conclusion: Content validity is the degree to which elements of an assessment instrument are relevant to
and representative of the targeted construct for a particular assessment purpose. This measurement is difficult and challenging
and takes a lot of time. Factor analysis is considered one of the strongest approaches to establishing construct validity and is
the most commonly used method for establishing construct validity measured by an instrument.

Key words: Factor analysis, Construct validity, Sample size, Communality, Factor loading
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T8 amolm, Oq:rL Aitof| thgt a4 S =0 BhgAdef o&
stE R A A S =T B =S A5 olok Thk(Tafreshi &
Yaghmaei, 2006). EFGE (validity)et 71 SH=HHAD7) L2 3
she] Y 2 A= 2 SHshe7HE Sjnlrit) gRbA o = B
e B4 a2 3 7] W-8-EF = (content validity), S EF e cri-
terion-related validity), 7-AJEFg= (construct validity) 2 F-E-FT) =
Q0] AT ST A SRR ] vt o ek
= 2.4 o) ZAf2t 4 9105, ofil Aol o} F el o}
Gk o) 74 45 gl ojet 2ol B Ak Aol
ofw, o]2fgt A I E-2 thE FE|] B Aol Het
= WA Btk bl QlojA WHARe] AFol & yERd fojth
(Tak, 2007).
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of the} o] t=efstin Qe - “we] EpgEe] thshA Kt
B0 36,20 AR 1 30| ]3] s L A1e o 4= ek
Hat2I2) -2 3] S w0 Al 9 et
S5 AFEHE Zlo] SR, o] e that 7] o]
F7hEjolopick £3], 1 B4 nm, et 7|2 A
E¥E¢@Eﬂ4ﬂzm§4ﬁﬂ@%ﬂwwmwhm*ﬂ
Bk B g AR YRS AFNE A%
7h s ashk Tej e wo] thak Al A BhgEe] that Al
7yetlofo} Ak
2R w0 LA E HAo AN} Aled AN G
AT 25} QA S H7Fsk o lchTak, 2007), TATeFe
= B 417) gha AR AR ofe] A So] 3k 4= gl

4] 257 v, ARG E o]-838F =HEG I (convergent valid-

ity) 2} I EFGIE (discriminant validity) 2] AE, Q184 50| 114
Hh A2 Sl AL % 0 oI5 F R4 S ]
W 27t £} o2l Sk T-atslol Sk 71y
SHo 9 PR B 19 19 el AFSEE B
A7l

2 201y

Q1A (factor analysis, QIAHEA]) 0431 wE7 P*UP EAE7H
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ARHES EADYRY Fro] B FAX BFS PEL, 1
AL F2E A= 24 2 1Y) 82 fimshe], S
FE ] 24 PAE et Akm 24 7ol & 4= 9l
t}

(Kang, Han, Kim, & Jhun, 2005).
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g = of S8R0 Bl thgt 7]=oltk ofof thstoi = 20:1
(Hair etal), 10:1 (Nunnally, 1978), 5:1 (Tabachnick & Fidell) -5 o1& 7]
FE0| AlotE|o] 9). o, Guilford:=2:1 oJAfo|H Echar A|okst v}

et
3HH, Arrindel ¥} van der Ende (1985) 5= n:p H|+= TICHA] F-835}F
) gros| 58 212 Al o) 291 4-9) vl golek #4315

o 252 S 891 471 flside ARl 7 e 8
0] 208} o] =2 F{ojof Fhrtal A5 ITh(Tak, 2007). HEo]
Hogarty, Hines, Kromrey, Ferron¥} Mumford (2005)-2 22 3f(solu-
ton) £ 171 $J8le] 248 4= i s ERAS] i nip wle]
T3t AHEARl 7|2 EASHA b=l AT oFE, Tk
offek A2l 571 200 ool AL Al 9k 240 W&ol 5
ool ePgHolet & 4= AL i3l
o] =T ksl A= BT @912 (population factor
structure) @] AJRYA]S- 7|20 2 3t A O 2 A(Arrindel & van der
Ende, 1985; Barrett & Kline, 1981; MacCallum, Widaman, Zhang, &
Hong, 1999), MacCallum 52 2071 2] ZAJw4=0f| ts}o] 607H2] A}
g2 2T 8Qlt2E FF 5 e E 4 e HAArk
S0 mEasurke 4o Ho] ZRsil B
S 47} Q2 HAglo) £
Zlole £ A E A 3FH, MacCallum,

BrowneT} Sugawara (1996)2 #$Hr ] =01 RMSEA(root mean

QIS = =4
ZAWSER TAE A4S BRI

2 010 O gis
92 B

square error of approximation; Kang, 2013)2} Z7gH422] 4= 4l Q9]
G5 dlefsto] 2R AR oA 7= A (power analysis)
8517] 2750] e AAE ANBITE 15 & 5AS T2 1S
AlF-5kaL o™ (http://www.unc.edu/-rem/power/power.htm), STA-
TISTICAS} 72 AR FA] L= o] %= o]l 7]-50] Alet L
ek ORIl = A A Qo1 Aof| o] AAFE A-8-517] SIslA A
SRt o] A Akl BaskARE 2R Ak AtAbEo] 414
ARG 4> Qs TR I W] Ale-E A& 7|diEck
[OFSHH, QRIEA 0l X A7 FAl = S H40] it
oble 191 4 1 FEA S0l Sol £ 0 2 eslo]
S17]1 opots] BAlsh) SRt 918 A
olef 12 el see] SAR) A
R G A
4 }e] 48 1 7120 -3} B
R P
A2E $E5 R} ek T2 Table o] 2 37H010-
2012) JKANG] A = % TRk 253 18] a0l A
B3 11S) Al 4 20 2 201 2 ANl
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Table 1. The Number of Cases, Variables, and Factors in the Papers
of JKAN (2010-2012)

No. \Vol. (No.) Authors Cases  Variables  Factors
1 42 (5) Kim & Park 307 76 17
2 42 (5) Seoetal. 188 54 5
3 42 (5) Kim & Lee 137 35 7
4 42 (4) Jo 388 35 7
5 423 Leeetal 303 21 5
6 41(4) Lee & Ji 151 30 5
7 4109 Jo 428 34 5
8 411 Kwon 120 20 5
9 41(1) Kim & Jang 960  29,21,26 54,4

10 40 (6) Shin 1,687 72 16

11 40 (4) Leeetal 873 35 7
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4 9lom g Fofgjof sl il
SAS7E AT Qs A7 A ghehe A ojfah e 19
3} 0] 8= ulols Holol gir) o|2|at Jﬂmoﬂ/ﬂ ZF e HIE

= A2 - =k

4 AN E L 2 A= AN 9
% (kurtosis, HE3 Am) S =5 =
aegel e S st A ol 5ol 22
S AL A3 20 o)
A3 50 54 S B A Sl o 9 A 3
RSl oo ThE S e A T an
dardized score, z-score)2 AAFsFolof Btk F231g)o] thel 712
£ 10k 10% Sl 165, 01525 5% SlollA] 196, $r0l-
1St el kst obd s 32 9 8
Shol 5 7123 489 A KANGIAE T M)
SPSSE A}8-51= AL QHE HE)E 719 132 X}(standardized
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7 ot Hieof EEEE Fe 4 Tk Table 2= A=
A 127)9] Sl tiste] 7S AIE = AlAIRE ool

Table 2. Descriptive Statistics from an Example

Standard deviation Skewness Kurtosis
Variables Mean
SD  CV(%) Raw Z-score Raw Z-score
x1 386 097 250 -0.76 -3.83 036 1.05
x2 429 088 206 -135 -594 201 332
x3 425 084 198 -126  -5.67 196 328
x4 432 074 170 -093 -4.52 065 1.6
x5 399 097 242 -1.02 -4.86 087 197
x6 338 120 356 -017 -099 -097 -5.16
X7 386 117 329 -053 -282 -054 -192
x8 360 105 292 -040 -217  -036 -1.07
x9 3.52 1.02 289 -022 -1.21 -041 127
x10 238 097 407 027 152 -054 -193
x11 3.24 1.09 33.7 -030 -1.65 -062 -2.34
x12 2,88 1.03 44.2 054 284 -011 -0.18
CV=(SD/Mean) x 100(%).
3. Az
A 801 0] AH o] EE R o) 2] v
£ a7t Qle v 2 S sl W adli Aol A%t
57 9hS-g U 2 9lo. B 2 ol gt 7457} gasich 524
SRR E R a9l R FU A0 2 Vdeke B 2R ST
Ao 2 =2 AAIE 7EAoF Bt Tabachmck.\} Fidell (2007)
£03& 71202 Jlse) 2718 AuE AS 2HAT,
Hair 5-(1995)2 AJ4AI47F £03Y o] HASHe 9], +04Y o 2

2 05 ) A2 02 folat Yl ERatc T A

A7 U AN o] 1o A s el gk of
=440 ARG} 19 7R ol 5 wigt A2]

gt il ¢ 4= 7 ek A2 e 2 91
wolck

A A] B 24 So] 9 B 7 otz Abo] A
A S Al B A9Jo] BAH 0.2 414] 9 4= Glck o] A
oA GRS SRt 3 0 ATHE Auu BgelA ol
3 @ATo Wsl s 2wl cjstol W ERRAL A4S
F AR A £8 Heole 8 4 gtk

4. KMO BE2X5H =9} Bartlette] &M 24N

Kaiser-Meyer-Olkin®] 322234 =1t (measure of sampling ade-
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R A, o] gho] 242 2S5 Ahiio] TE1 B 83lo]
ZATHE LR Kaiser (1974)0]] 2]#8}HH KMO 5291 10] 0.90
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(meritorious), 0.70-0.79%] 495 5-2](middling), 0.60-0.69%1 745
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Table 3. Eigenvalues and Explained Variance (SPSS output) Table 4. 7’ Test for the Number of Factors (SAS output)
Compo-  Initial eigenvalue  Extracted SSloadings  Rotated SS loadings Tests DF r p
nent  Sym %Var %Cum Sum %Var %Cum Sum %Var %Cum HO: No common factors 66 356.0 <.001
1 003 244 244 293 244 244 235 196 196 H1: Atleast one common factor
5 171 142 887 171 142 387 181 150 3847 HOE1Factor|ssuff|C|ent 54 141.7 <.001
H1: More factors are needed
8 127 105 493 127 105 493 175 146 493 HO: 2 Factor is sufficient 43 83.1 <001
4 98 81 574 H1: More factors are needed
5 88 73 648 HO: 3 Factor is sufficient o 50.5 026
6 8 71 719 H1: More factors are needed
HO: 4 Factor is sufficient 24 35.3 063
! 7764 784 H1: More factors are needed
8 66 55 839
9 60 50 890
1000 Al U3 3 Eglojol Az oF4] AF3HA] ohe A9 Qlr Table 4=
11 45 37 969 —
SAS AL EQo|9] A5 QR0 &, 37l Tz 4719] 821 4
12 36 3.0 100 B ~
A3k 091 52 W2fE 5+ QLSS Mol 9lr
O &2 A& Qlrk wkol|, o] WhiHol o3t A= T HAEelof 2, Q0! FEUHY

3 Zlurk AL 40] 90lE A & 4 Sleks Hel ol

2 97} QJth(Kang et al, 2005; Tabachnick & Fidell, 2007).
Z} 9919] AvgE Ak explained variance) H]-8 2 =2 v]g-of| tfj gt

Nze 5}40 Qolo] AAF o2 293} ou|E 712)7] YaA=
Holo|| gj3}| 7| T} 2|45 Auf o]Ato|
/\:9—3 T8t ANt} Hair 5199502 AFS]8t &
Aol B 50-60% A e Fojok Fhfar A4
SEiE FEaQ1eE oo 2= 5 o] 7Ie AHgSt
7] SfeliAs 2919 5 W7Esh o W 8RS 3sl 2
ofof gt}

Cartell?} Harman (1966)°]] ]3]} A|2t=]
e gke] A715 o] LR T3 (scree graph)ol] 713}
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£ Tes] | 23l5t Zlolofa, o] 7| ofsl] 821e) A5 2
getoll= Aol /iU EU o] 7= Al ankE 04%4
A= 73do] qlek o] 71@% Eag] E"ko] 257 @EHE EOEHZ—

38 7 AH(scree test) B

e olel qwo1 2l s 219 55 3
2 HPHER Lolth= ARAo] of 7 71R] B
(Kang etal., 2005).
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2 87} 9o, ARG AT vl 3
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]Oﬂ I @3k AFSRE Qo1 Z (factor struc-
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ofsto] 9919 ojulE Fojsh= Zoltt -2 AR|gte] tigh 7]
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N2+ AN,

o) A 31-q- gk} A B AKexplained variance)&
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Table 5. Factor Loadings, Communalities, and Explained Variances

Principal component method Principal axis factor method

Variables
Factor structure Communalities  Factor structure Communalities

x1 .72 -.06 -.10 53 57 .01 -13 34
x2 56 .29 -.26 A7 48 .26 -.26 37
x3 77 .07 -03 61 68 .10 -.07 48
x4 .78 13 -12 64 71 .16 -14 .56
x5 27 31 -54 46 25 .25 -45 33
x6 13 .49 -.09 .27 13 .33 -.08 13
X7 10 .76 .05 59 08 .71 .03 51
x8 -10 .65 -.07 45 -01 41 -03 A7
x9 33 49 32 46 2442 19 .28
x10 -14 28 59 46 -1 .19 44 25
x11 07 -05 .72 53 00 -01 54 29
x12 -20 -.06 .59 39 -18 -.05 43 22
Explained variance 2.35 1.81 1.75 1.741.181.05
Explained (%)  19.615.114.6 146 99 88
Cummulative (%) 19.6 34.7 49.3 14624.433.2

Orthogonal varimax rotation method is used.
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