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Development of Nuclear Energy Attitude Scale

Woo-Jung Jang and Hyung-Taek Woo
Department of Environmental Science, Catholic University of Daegu, Kvungbuk 712-702 Korea
(Manuscript received 23 May, 2002; accepled 4 September, 2002)

The purpose of this study was to design a reliable and valid Likert-type scale to measure nuclear energy
attitudes of various groups. 8 tests were applied to the construction of a 26-item long form, a 12-item middle
form, and a 6-item short form of the scale. Three scales were field tested on 760 respondents representing a
diverse range of subjects. The 26-item scale appeared to be reliable, content valid and construct valid. Scale
reliability and homogeneity were evidenced by 0.95 coefficient alpha and positive interitem correlations ranging
from 0.18 to 0.74. The results of factor analysis and known-groups comparison revealed that this scale had
high validity. Reliability of the middle form and short form were evidenced by coefficient alpha of 0.92 and
0.90 respectively. The long and middle forms were strongly correlated, r-value of 0.98 and the long and short
forms were also highly correlated, r-value of 0.93. Consequently, long form, middle form and short form scales
were evidenced very reliable and valid in measuring nuclear energy attitudes of various groups in general. They
can be used for a variety of purpose of measuring and testing nuclear energy attitude.

Key words : nuclear energy attitude, reliability, validity, likert-type scale, test
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Table 1. Review of the literature

Resom ) 1 |2 (3| a|5]6]|7]8
Crater(1972) X x| x{x|O|x|x|x
Girondi(1983) XX | x| x|O[x]|0]O
Calhoun(1988) | O | OO |O|OIO{0O|0O
F#3(1992) X x| x| x| x| x| x| x
#9147(1993) X[ xfIx|x10Olx|x]|x
2 3H1994) X x| x| x| x| x]|x|x

1. Adjusted item-total correlation
3. Domain representation

2. Evaluative quality

4. Positive-negative balance

5. Reliability analysis 6. Interitem correlation analysis
7. Factor analysis 8. Known group comparison
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Table 2. Schools and groups responding to the pool

of 100 items
No. of No. of
School School Location | Questionnaire Res n dents
distributed PO
Located
Yangnam near weolsung U 4
Junior High School nuclear power
plant
*KNU's Attached
Junior High School Dacgu 0 »
Located
Gampo near weolsung 7 7
High School nuclear power
plant
KNU's Attached
High School Daegu & »
Environment
. Daegu 4“4 B
Catholic al Science
University { Religious
of Daegu | Studies Dacgu
Philosophy Daegu
Yeungnam | Mechanical
University | Engincering |~ D28
Taegu .
Heath | rodological) 50 o
College echnology
Total 439 411

*KNU : Kyungbuk National University
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Table 3. Schools and groups responding to the pool

of 26 items
Np. Of. No. of
Groups Qﬁ&mm Respondents

WGH* 40 RY]
Docgu SHx 40 &)
YGH# 40 ¥
Yongcheon — m "
gl P )
KH= 40 A
AGH# 40 R3]
Andone 1 0 B
Uljin Ul & 6
KAST 10 8

Nuclear Engineering

Seoul National

University University RS Rl

Student  {Nuclear Engineering

Catholic University
of Daegu 40 k1l

Religious Studies

Daegu & 69
Yongcheon & 06
Adult Kyongju & 68
Andong & i3}
Uljin & 6
Anti-Nuclear Citizen Action Group 50 45
Pogglelfl"am Wolsong 0 2
WC?;:;S Uljin K] %
Total 9% &9

* WGH : Wonhwa girls high school, SH : Simin high school,
YGH : Yongcheon girls high school, YH : Yongcheon high schodl,
KGH : Kyongju girls high school, ~ KH : Kyongju high school,
AGH : Andong girls high school, ~ AH : Andong high school,

UH : Uljin high school
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Table 4. Nuclear attitude domains and items

Domain Attitude Positive Items Negative ltems
Technology 5 6
Management 12 12
Usefulness 15 13
Safety 18 19
Total 50 %0
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Table 5. Number of items per domain with adjusted
item-total correlation = 0.3

Usefulness Safety
5 21

Management Total

15

Technology
9

76

4.2.2. Evaluative Quality
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4.2.3. Domain Representation
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4.2.4, Positive-Negative Balance
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Table 6. Items selected per domain in main survey
Pos./Neg.

Positive Items Negative Items

Domain

X74, X%, X8
X22, X89
X8, X16, X47, X52
X6, X42, X49, X4
13

X5, X56, XT0
X58, X67
X84, X1, X2, X19
X24, X34, X37, X78
13

Technology

Management
Usefulness
Safety

Total
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4.3.1. Adjusted Item-Total Correlation

ExAE F3 42 ARE FAFA HouA|
HE ZAo A TIFEZ FAH UsAE
oAl #Hrbsig AS 8] A F 2680 B

Table 8. The result of analysis of 26 items in main survey

SA=T W

T AHgs Aoz Jeln(Table 7), 26589 rak
9] HAE 044~0.77°] A vHTable 8).

Table 7. Number of items per demain with adjusted
item-total correlation = 0.3

Technology Usefulness | Safety
6 4 8 8 2%

Management Total

4.3.2. Evaluative Quality

B ZAAME GA] ZAE 57 HEE o &F2
o, A FYstA oo, T ded, B2
Ak 3t AT FYITE AT SHIA
shaid.

<The 26-Trial Item pool>
(N=760, Coefficient alpha=0.95)

Item | Pos/Neg | Domain* | Adj Item-total X SD Neutral percent | S1 S2 S3 54
X1 - 3 058 343 1.09 1380 & ® @ m]
X2 + 3 057 284 1.09 1990 & @ @ L]
X3 + 4 0.64 2.23 1.08 12.80 & @ W
X4 - 4 0.46 253 1.08 830 & ® & L]
X5 - 4 0.7 345 109 20.00 * ® & O]
X6 + 1 0.71 2.85 1.00 3540 & ® &

X7 + 4 0.67 328 1.08 21.30 & @ @ (w
X8 - 3 0.63 299 112 19.20 & ® & m]
X9 - 2 0.68 2.69 1.00 3250 & ® &

X10 + 2 0.44 247 097 26.10 s
X11 + 4 0.60 2.30 1.06 10.00 [ ] @ L]
X12 + 3 0.70 342 1.08 1460 & @ @ (@
X13 - 1 0.69 267 1.05 20.40 & ® ® (&
X14 + 4 064 248 122 12.10 L) & m]
X15 - 1 0.7 298 117 20.30 ) ® @ W
X16 - 2 057 2.26 101 950 & @ O]
X17 - 3 0.72 333 115 1830 ] @ & (w
X18 + 3 0.74 293 113 20.30 & ® @ @
X19 + 1 0.66 2.39 1.00 1950 & K2 m]
X20 + 1 0.70 290 1.08 2640 ] ® K2
X21 - 3 0.61 33 0.9 2140 ] ®
X22 - 1 0.69 261 1.06 1830 ] @ & @

X23 + 3 0.69 338 105 20.00 & ® & m]

X4 - 4 0.74 2.70 106 26.30 & ® &

X25 - 4 0.69 231 116 840 & @ L]

X2 + 2 0.66 263 1.00 35.30 & ® @

‘1=Technology 2=Management  3=Usefulness  4=Safety

& : Adjusted Item-total correration=>03, @ : 25<X<35 @ :

835

10<SD<15, @ : Neutral percent<25%
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43.3. Domain Representation®} Negative-Positive

Balance
B zab AHEE FAETE deluvA] HE 9
doz MA" 4 999 71&4, B4, 84,
bRy el 7+ ooy -L‘%%J’F% 426904 44
g nie} o] 427 oA EFon FAHHYM, 2
ZAol AHEE Z2AETE I £ 134 #A

A 28 I3ME 543 HE2 FAHHATHTable 8).

434 Reliability Analysis

ZAlel ALE" 26839 coefficient alpha
9HE Hi AR 7]EY 072 EX A3 &y
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EE vrebskth 3 ou]EARS] 100
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AETHEY A=t S F
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. Interitem Correlation Analysis
E7te] ’z}&&ﬁl FAL g3e ASA o
< a3, F&%E9 interitem correlationgt
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2z A gel #4233  interitem correlationgte
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4.36. Factor Analysis

E A7dME £3E59 FR4l0] Fo9x gy

Tz AAZ dHEo] E3d 718 A 2] 9
3 2AE¥H & HAstgth Eigenvaluegt® 2o

A

836

.0
2

Y
W82 S (Percent of variance)S Table 99 #A| g
Hpel Za, 47) 29l 63.01%9] B8HE sHA,
38 29le 5022%9 MYEE e o=
e

Table 9. Eigenvalue and percent of variance for the
first 4 factors

Factor Bigenvalue Percgnt of
Number Variance
1 1232 4137
2 202 7
55.15 | Total for two-factor analysis
3 1.06 408
59.22 | Total for three-factor analysis
4 098 31
63.01 Total for four-factor analysis
E zAel AHSE 26899 HouA g 23
ETE Bx 71eA, B, +84, dAAde 4
gdadog yYrorn) Q%49 Vanmax rotation
methodd AAIE A% 349 Fale] F&FHUH
(Table 10). 28 Al 249 aAFH= EFE 7

23t7] 98 Comrey™ 7t AN S F33 & g%
9] rgte] 050]4o] Hejof &, Unz 8AE%H
9] r#&e 040187} Hejol e 7|EL HLE
A, F 232%0] 7T A ReE e
Factor 191+ #84 999 8/ &3, X1, X2, X8,
X12, X17, X18, X21, X23, &57F A}y Aoz
Yeba, 1 9 okdAd F99 X5 X7 7]’“*q
g9 X157F =8tk Factor 290 74 9

Qo drE FIE, X6, X13, X19, X229 ﬂral**
g9 47ﬂ v‘f‘?% X9, X10, X16, X26, A B7} ¥£¢
Holom, A4 %‘ 9 —Eﬂ%ﬂ X245 ¥ FHY
t}. Factor 3°l] AA o -Ev—f% 9] X4, X11,
X147t L&A B.M ?}% B Y
X3, X20, X258 # 38%go= ‘45}‘;&‘4. of Aa&
#A 8] BW, factor 12 84, factor 2= HelA

43e & Ao o

283 factor 3& QPHA R

2, B2 AR 84, 71E4, B, FA
o 4A "%‘ED} Pl Jelo] o BEw Hoz u
Ebtth Factor 29 7244 @A oz ¥9E &+
AL WU B 71ed FRe We o)
A4 2k Qo @ B9 B & Qe de
71€A 8% dAE stz e 'J_E]/‘é
=3 :11'5’:3]"\: ARt B4 shtel ddoz ¥
Fahe Aol s AAs A
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Table 10. The result of varimax rotation method

(N=760)

Nfltren[lr)]er Domain Factor 2 | Factor 3

X17 Usefulness— 028 010

X12 Usefulness+ 0.18 023

X3 Usefulness+ 022 0.16

X5 Safety- 033 018

X7 Safety+ 019 020

X18 Usefulness+ 0.30 026

X2 Usefulness= 0.4 007

X15 Technology- 037 023

X2 Usefulness+ 0.13 024

X8 Usefulness~ 027 023

X1 Usefulness- 0.30 008

X0 Technology+ 029

X9 Management-

X% Management+

X4 Safety-

X2 Technology-

X13 Technology-

X19 Technology+

X16 Management-

X6 Technology+

X10 Management+

Xl Safety+

X4 | Safety- 012 017 07

X4 | Safetyr 0% 03 | 088

X5 Safety- 029 043 062

X3 Safety+ 027 042 05

Items Reaching Criterion PA]

268FS A 8200 % A9t Ao H{IAE
257 Y& scree testE HAEHTh Fig. 1&
scree test A5 YN Ao A #A 8o
Atd o2 FatA WE et gastA @Ee wits
AL & 4 glom ol B A3 douyx =3
T 26838 0] A 9990z MusEE Aol AHEFY
s AL ou|gth Nunnally®7p “-HRE:
295 Ao g AHd AL 2 €A
A& AAHL T3 FRHE Aoy oE Y3
A AEHQ ZA E4o] o]Fojxjol i A

& grjgn

837
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Fig. 1. Scree test.

2 3 4  Factor number

4.3.7. Known-Group Comparison

Known-group comparison< ©|n| o]z} gl&
ReZ &R AFE AolY FodAo] deA &
oli7] 91§ BEMog 26%de] U3 g§FAHE 7
3t ule FostEz 2 dFdie dA4H
oA IF, 928 $ALs 2FE wrd A
OE, 9xE FEe AFdte gAY AT AEY
FTugE HFste 8 2FUNY t-test HFE A

Alstgich o] A#E vlud 2Y 3 o4 1o

25 oA ejmo] EHE Ao
UebdtHTable 11). A, 34 2
IEF°] =660, p=0.0001Z #93} zo]&
nylon o] dgdr} Hojxo] dla] FAHH
=% 7tE Rez uehdth o]: Showers®
Calhoun et al.” A5 wrd o] dAe)A
FAo] R Houzle] & FAHL HTE
Boltks ARe U Aoz FHHAG EA,
AAE dAL 252 2FF wrE AYgA 2§
X =-3719, p=0.00012 YAl H2l3 zolE HA
or, 9ztg FHA TFA 25 Y AT
aFRG oA gid gErt e FFHY
Ao g eyt AA, 48 F3dE AFse i
g Fsks AFste WA aFdME =
-871, p=0.000022 H2J3t olE HFow LYz}
g e AEFste dFgAe] FTug AFIE
FAHA HEE BT wEA,

gepgrc G4
Aol Astzol WY e} Yol B ATA A
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Table 11. The result of t-test of 6 groups
Group* N Mean SDb T P>IT]
M 39 7745 21.13
6.60 0.0001
F 361 6868 1527
NW 45 11022 1174
-3719 0.0001
CA 45 3358 730
NES 35 HU&3 1087
-871 0.0000
RS 35 70.26 1267

* M Male, F : Female, NW : Nuclear power plant workers,
CA : Anti-nuclear citizen action group,
NES : Nuclear engineering students,
RS : Religious studies students

4.4. Middle Form¥} Short Form¢] 7%

2 A7 E & H FHE oA "
AE 79 middle form® short form& 7A&&te
olty, HEZAE stuat & o), YuHOR long
formE ARS-3HAIRE, A} giide] 1ol I
Ay Alzte] A=} & o,

AT S ZAE o & o, SgA A
g #4jo] ¥ ALolE middle form°]Ur short
form®] FHZETE A83te Ao] Alzte] Aok
A oM o axtFoj}, welr, B o Fof
A% long form®?] 26%% % middle form¥ short
forme] £ AL3l7] 88 Calhoun et al”ol

T o=

ANG Geel v X 71ES HEAAT,

=
=
A

- 2E gelo] YEHoIoF Bk,
3AE BYD 2N B 571 FYso}
ek,

« Adjusted item-total correlationzto] oot &

=3

* Evaluative quality® g x o} s},

o] A% 7zt Az MymE FL Table 129
At gtk Middle forme 7leA4# #elyg o9
oz :Lz%x% UEI-JJr BAA o = d A g 17}]2 A
a1, 84T dAN e 2HA
A4 B34S 47 20y AAsA F 12
T8tk Short forme A AAE 29 -“7':—14

A3E godste JeAn By 498 E§eo
#HE4 Y dhte ggdez Hu FARA Egn B
A 28E 47 1Y MAsn, AT A

49 G9E FHH 2 2AY 2IE 47 |

838

AY st F 68302 2AsHT. Middle
form, short form# HF SAHAZTE FHHE 267
3¢l long form? AR E A3t vws Age=

Table 135} 2},

Table 12. Domain representation of long, middle &

short form
Long Form Middle Form Short Form
Forms Item Number It Number Ttem Number
Domain Positive | Negative | Positive | Negative| Positive | Negative
Items Items Items | Items | ltems | Items
X6, X19, | X13 X15
Technology | e | V2091 x0 | x5
X2 Xz 2 | X5
Management | X10, X6 | X9,XI6 | X% | X9
X2 X2 | X% | X2 | X8
Usefuness | yyg ol x17 xa1 | xi8 | xip | X8 | XU
BX | xxs | x X4,
Safety Xipxul xuxs| x| ow | N B
Total 3 13 6 6 3 3

Table 13. Data comparison of long, middle & short

form
Long Form | Middle Form | Short Form
1 | Range of r-values 044~0.77 041~078 063~0.79
Range of neutral N _ _
response(%) 83~3%54 83~%3 183~264
g [Range of mean 28~345) 248~345| 290345
Scores
Range of sanderd | gopo117|  to1~12|  108~L17
eviation
T=6 items|  T=2 items o
3 |Noof tems per | Mt items| M2 items| TYEL flms
domain U=8 items U= items S0 items
S=8 items S=4 items
No. of negative 13 6 3
4 |ltems
No. of positive items 13 6 3
5 |Range of intertem |10 o7l 0m0m|  0s-om
correlation r-values
6 | Coefficient alpha 0% 092 090
1. Adjusted item-total correlation 2. Evaluative quality
3. Domain representation 4. Negative-positive balance
5. Interitem correlation 6. Reliability

T : Technology, M : Management, U : Usefulness, S : Safety

Middle form®} 12789 coefficient alphagts 0.92
2 A JEhgon interitem correlationgt< 0.22
~0.72(p=0.0001)8] X2 FAHAO|HYR, adjusted
item-total correlation?t9] ¥ 041~0.78%
Eltl. Short form® 6%39] coefficient alpha3k
2 090°]1, interitem correlationZt& 0.48~0.72

Lo
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(p=0.0001)9] BEXZ FAHH2Z YEIFon adjusted
item-total correlationgts HHE 063~0.79°]t},
Middle form®] 12889 HT g2 248~345 E&E
Hats 1.01~1.22, 53893+ 83~353%9 ¥HY
2 Jegon Short forme 6% HFge
290~345, FFEAAE 1.08~1.17, FHLEAE= 183
~264%<9 BHZ JEgt o2 long formt
middle form® rg< 0.98(p=0.0001), long form
short form¢] r#t-& 0.93(p=0.0001)2.E e} =
T A28 2 HEBAE B9 ZA gAY ¥
A9} 44, A} AITEY Aok v g AP T2 o
7tA Aekz A wel middle form¥} short form$
Atgstd % long formol £4gs ¥ A=

L
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Bd4e 35 £ e AnE 48 £ e A
o2 FHEUY
45 1 =

Cathoun et al”¢] 7]%3% Nuclear Energy
Attitude Scale(NEAS)2 A 2|Adx elgAo] H=
H3 =32 Sy T 9A] NEASY 2023 0]
HAEHEAE oty YA £ A7 ou) AL
A A ALEE AEEol NEASY 20838 =

i

r

I e ok

picA

energy should be decreased'@t= &3t ‘Nuclear
power use should be increased worldwide to
meet energy needs' eHeE 232 o x| A A A

QA Apgol #HE Fgow HEXAL AAE 7
T2 AAH o v§ T332, Three Mile Island

o] A WAL ALLL o] F B thE EA)
of dis) AEHoR FE3I] =9 UeH, A
ek e) EF mg o9 s F7E o) A
AAQ S IREY Aojoo] nFAWIE ]
o4z Algo iyt 7tAF FA o] FFS F

oA & 2E9 e ohlgl AAZ R o
B3l AdE 2 BAE /A @ Aoz ¥z
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oM E AlHAM, IMFete AAd Jd3e #AY
3, YA ddae] zZe AluEe] oy W QY
ARk obx oYz FAlo] g FEF =97} o)
FoiA 2 e AFlA FUYT Folux|o A
Hel o] g dis] #AHE 7Xe A B} o5 ¢
gyt A Azt ARt dojjidz] e o] &o] o
HHE A Aoz 449 =3 ‘Our society

=
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can prosper without nuclear power plants’'&h& &
g 9Al uTe AAZA BUmoZE AHAHo=R
&8y, oA 2l dA] FHE Irtelnz ¢
28 HHL fole FES AHAMAY A4 Lo
7Fed vtz daExw fuee QA A
Hdo] B£E Bl ol ye}t AAA oldg Wl 4
A dHio HaAs gds FAe FHRE
HA71E OB e Aeg B HHHoR Ho)r}
A Aoz gdddd. old HE n|Fo] Hol F
W7 Adde AAE 48, AAE 473 s
9] 7tA|o] FEgE Fo T AFATIL A A
B2 AoE Al dEY,

B Ao A g 26839 oz HE &
AEF, Calhoun et al?# Dulski®e] Aol A&
? oy FAETES 43 vud] 2¥, WA,
Calhoun et al”9] & x Blx ZHEFE ad-
justed item-total correlationztol 0.46-~0.80, BT
e 237~387, EFAAE 093~1.23, THEEA
o] H|&L 19~41%, interitem correlationgr-S 0.1
5~1739 AR Yt o, dox gE
o2 6¥9oE AHAdd, 7} g4 BIYgFE 2~
T3 HAAE Y. FAY B3e 958
A TYg2 115goR 3ty F 20899 coefficient

dphagte] 09802 ¥& AHSEL WL & 5
AT LAENZH F543 MY T 49

o2 yewi, dAe] dHrg oA o)
A HEE Hgon, Y EHioA B
g dolAd Zol| AFsE AHEREY Hox] €E
7b 98 @dA shgbolo] AFste AMRERT
TP o dxdE Fgg AFse FAEY
oA g7t ghe) ARG Ry FHHeZ
Eltth. Dulski®% Calhoun et al¥o] 7wt 3o
Uz 2HEA HEE 9EFS Ao AL
A3}, adjusted item-total correlationgte] 0.43~
0.79, HdHL 25~31, EFHAE 10~12, 3
SEA vEL 42%°]5t9 2, interitem corre-
lationgt2 0.17~171¢] BH=Z velgth o=
He A9 699z MdAsld, 4 g9 &%

$7b 1~28%e] WAS At FHH BHe 4
2%, $44 2ge 52goR do % 9T

coefficient alphazte 0872 & ANIEE 7HAt.
2 dFoA dE doux] ZHETE AL 4
3}, adjusted item-total correlationgto] 0.44~0.77,
Hi g2 223~345, EFHAE 097~117, %
229 Hl-&& 83~354%0°|49L.H, interitem cor-
relationgt2 0.18~1.749] HHAZ Jelhgon, o
YA HE 99L& 49902 AAsto, 7t 4498
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THTE 4~88 T HYE /MY FREY 2 6.60, p=0.0001), 9x8 WML FHEA= e
I BAY 3o Ztzh 1383 er & 26239 AR 453 34 HEE Hyeny
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