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Development of Science Academic Emotion Scale for
Elementary Students

Kim, Dong—Hyun - Kim, Hyo-Nam*

Korea National University of Education

Abstract: The purpose of this study was to develop a Science Academic Emotion Scale for Elementary Students.
To make ascale, authors extract a core of 14 emotions related to science learning Situations from Kim & Kim (2013)
and literature review. Items on the scale consisted of 14 emotions and science learning situations. The first
preliminary scale had 174 items on it. The number of 174 items was reduced and elaborated on by three science
educators. Authors verified the scale using exploratory factor analysis, confirmatory factor analysis, inter-item
consistency and concurrent vaidity. The second preliminary scale consisted of 141 items. The preliminary scale was
reduced to seven factors and 56 items by applying exploratory factor analysis twice. The seven factors include:
enjoyment-contentment-interest, boredom, shame, discontent, anger, anxiety, and laziness. The 56 items were
elaborated on by five science educators. The scae with 56 items was fixed with seven factors and 35 items to get the
find scale by applying confirmatory factor analyss twice. Except for Chi-square and GFI (Goodness of Fit Index),
other various goodness of fit characteristics of the seven factors and 35 items model showed good estimated figures.
The Cronbach of the scale was 0.85. The Cronbach of seven factors are 0.95 in enjoyment-contentment-interest, 0.81
in boredom, 0.87 in shame, 0.82 in discontent, 0.87 in anger, 0.77 in anxiety, 0.81 in laziness. The correlation
coefficient was 0.59 in enjoyment-contentment-interest, 0.54 in anxiety, 0.42 in shame, and 0.28 in boredom, which
were estimated using the Science Academic Emotion Scale and Nationa Assessment System of Science-Related
Affective Domain (Kim et al., 1998). Based on the results, authors judged that the Science Academic Emotion Scale
for Elementary Students achieved an acceptable vaidity and reliability.

Key words: science academic emotion, scale development, educationa measurement
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Table 1
Elementary students for exploratory factor analysis
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Table 3

Preliminary Science Academic Emotion Scale for Elementary Students (141 Items)
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Table 5
Results of exploratory factor analysis (N=765)
(EF'aCtor : Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
njoyment, actor actor actor actor actor actor .
ftem Number Congeitmen,t, (Boredom) (Shame) (Discontent) (Angry) (Anxiety) (Laziness) Communality
Interest)
22 764 -.012 -.001 .042 .100 —-.025 -.105 .608
6 .758 —.047 —-.024 .040 .060 —.062 -.109 .599
21 .753 —.042 .015 .017 .063 -.016 —.183 .606
5 7149 —-.189 -.060 .041 .067 011 -.013 .607
24 .47 —.136 .000 .071 .046 —.027 —.056 .588
17 .746 —-.008 -.022 .072 .100 -.004 .003 572
10 744 —.132 —-.036 .018 157 .037 .024 .599
1 742 —.022 -.060 -.011 .066 .005 —.233 .613
2 .736 .008 —.045 -.043 -.006 .037 —.138 .567
9 .713 —.007 .051 .058 .207 .000 —.105 .569
8 702 -.012 .014 -.009 .233 011 —-.065 .552
18 .685 .015 —.002 .015 .048 —.001 .074 477
26 .684 —.092 .030 .072 .164 .056 —.103 .523
3 .653 -.027 -.043 .092 -.030 —.045 —.221 489
19 .638 —.103 .037 .097 —.007 —.185 .042 .464
25 .584 -.315 .033 —-.062 .054 .060 .064 .456
95 —.089 .824 .093 199 .014 —.004 132 753
94 —.135 .821 .105 135 .006 .103 .105 744
93 —.081 779 .093 .065 .049 .099 .084 .646
91 —.071 174 .056 174 125 —.002 121 .668
96 —-.139 .731 .066 .190 .007 123 225 .659
92 -.175 721 176 .047 .063 192 .135 .642
90 —-.018 .689 127 137 126 —.034 .021 527
97 —.174 .654 124 .147 -.008 155 .250 .582
88 —.024 .631 157 .204 134 .050 —.088 .493
101 .008 .073 .753 .200 .048 217 —-.017 .662
102 —.027 .022 .740 .260 .021 177 .064 .652
103 .040 .103 737 275 110 .120 —.023 .659
100 .049 162 737 116 .072 .237 .185 .681
106 —.047 170 .698 .237 176 .082 —.046 .614
99 .012 .166 .693 127 .053 225 195 .616
98 —.040 .292 .652 .099 172 .181 .094 .592
105 —.083 .070 .646 .090 —.064 112 .146 475
112 .067 175 .213 745 .156 161 .076 .691
113 077 .209 .198 127 171 173 132 .694
108 .026 .249 224 .693 .282 .047 .080 .681
110 107 .043 .185 .690 129 .087 .069 .552
115 .128 .167 119 .688 .041 .059 .014 .537
116 —.025 .200 .198 664 162 182 .143 .601
107 .126 137 .264 .659 .238 .041 —.001 .597
17 -.010 .333 122 .646 .166 .087 .185 .612
58 .235 .049 .042 171 787 .037 —.006 .710
59 .231 .106 .075 116 763 .031 .028 .667
57 .206 —.039 .079 .096 731 .078 .021 .600
62 .106 .163 .048 .266 .726 .078 —.005 .644
61 137 .085 .051 .222 .685 107 .003 .558
68 .098 .097 119 132 .666 .061 .023 .499
74 —.028 127 .296 177 .049 773 .007 735
71 —.034 .051 175 .053 .089 .729 142 .597
72 —-.010 .064 .233 .061 .128 725 .093 .613
75 —.032 155 279 192 .051 723 .038 .667
76 .002 .138 275 .260 .086 .683 .045 .638
138 —.252 157 119 102 -.010 123 752 .693
141 -.300 .246 140 145 .024 142 724 736
140 —.265 295 .150 178 .025 .085 702 713
139 —-.214 .306 173 .209 .047 .044 .682 .683
% of Variance 15.737 10.760 8.759 8.555 6.812 5.772 4.806
Cumunalitive % 15.737 26.497 35.255 43.811 50.623 56.394 61,200

Eeigen Value 8.812 6.026 4.905 4.791 3.815 3.232 2.691




A(1993), Czerniak, Chiarelott(1985), Mallow
(19819 A5 HigoZ 2F E9HAnxiety) o2
g s}aich

Q1 7 B8t S wro g olFsfof sk A, A
o = A =45 APsfoF sk A, Aol 4A A
yul= A, sfiof & Aol B2 Ayt BHE ke
B FAEA o] AE A dldstld AdS
HE =FEoled o =9 d4E0A & 4 @l
Rl = A4t 5 A2A, F =7, °l

F2](2006)9] Aol AARE %
olm 8els ¥

2 (Lazmess)

3. S5 TISt ST ZAL S0 BRI HE

alo] 7891 56&F2] B thE 12} BlH 2ol
e A At ARFEA S F Nkt g+
A HFRMSEA) 7}

EEAAZEAR|SSRMR)E A)9)
She m R g mEEt olof el 24l
BAoA BE 24 WS AMRSH= AR ZL;(HHq
2+ 2RIzt RJ B3RS 0.7S 7|F0 R ARFR

Sp T} ulebAle Bhol QolRA] AN g ¢
emz(o]ahy, ¢ 2009) Q9I1H3lES 7%
oz AR ‘ﬂ#‘é S| QQ1REkF 0.70]5H9)
Z7¢(Enjoyment) - ¥ (Contentment) - 3]
(Interset)o] #@sh= 38, AFFHBoredom)e
fgsle 652, F1181&(Shame)o] HFsle 42
3, B (Discontent)ol Gt 48, Eio
(Angry)ell sigst= EoHAnxiety)ol sids}

Cu..

=
=3

S35t saEM AA =7 e 1377

pi

= 389, A& (Laziness)ol dgddh= 1232 Al
Astolct, Lejv B4l st 5719 &4 ¥4
QRIF3SHF 0.70]81] £ 3705 AASHH 253
A Elo] 914 QlEAo] E7lsshA et o
2hA] AAT 3709] B3 % 0.682] KolEslEo R A
7«]61- E’b‘]— % 7}11— X*ZHZV]— =0 1‘361—(1,]-‘— /\l?;l =
T7F MAAY AE Hm7t Lo A dobr] E¢tst
th= Wt STkl HolE o 1= E3ts)
712 ARt olgA AdH 789l 35EFOZ 27}
1A 2 1EAS A A= Table 62+ 2,
Hakg o] 7= AdiY(2008), F=2(2009)0] A|
AE v o2 AnEgton 221 2914 g2l
AN Axp Y 2 EA 7F 2394228
df=539, p=.000), 7|Z53A4(GFD) 0.878, 7i=F
3L A A A FHRMSEA) 0,057, FEZAZEEARA]
Z(SRMR) 0.044, Terker—Lewis A= (TLD) A4
0.904, Y] &3HA]4=(CFI) 0.913= Urepytt, 2d ¥
AT kol AR g2 Ao Yyt o] A
S HEO 7o s AFWURoRE o2
B3E A5 A 1T Bav) o HE(Ee
2009; EA3], 2000) thE BPE 242 WSS
A HAskle, B3 7| 2R FEAGFD)7 3
A g2 Aor e oy B7|E FA O] A

O{N

S~

|

M
o
ﬂ-llO HN

—

S8M A =70 MR AT

Jon
J
O.L

o
o
o

ARl Al 1S Sisted 2gA

Table 6
Evaluation of model fitness (N =1071)
Standard Estimates Evaluation
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Fig. 2 Models for component structures of science academic emotions
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Table 7
Reliability of the Science Academic Emotion Scale for Elementary Students for (N=1071)
Factor Number of item Cronbach a
Enjoyment - ontentment - nterest 13 946
Boredom 3 813
Shame 4 .867
Discontent 4 .819
Angry ) 871
Anxiety 3 772
Laziness 3 .809
Total 35 .854
sk s A A AL B0k T ol B AR ATE & 4 otk mety ol2don PN Ed
T AR R4S A, FaEAL S 2AE A B Mop7} 7hssiekal 7] weoll A 23] =
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Table 8
Relationship between Science Academic Emotion and Science Affective Characteristics (N = 225)
Science academic emotion
Enjoyment,
Contentment, Boredom Shame Anxiety
Interest
Cognition .54T7HE -, 215%* —-.050 —-.082
Interest .D92** - 205%* .086 057
Science affective Boredom — 408 978 — 160* —147%
characteristics - : - v —
(Kim et al., 1998) Anxiety -.050 .099 .37 041
Shame .135% .077 4247 .309%*
Attitude 631F* -.230%* .007 .089

##pC 01, *p 05
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Table 9
Science Academic Emotion for Elementary Students
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