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Development and Application of Tool for Measuring High School Students’
Scientific Experience

Nak-Kyu Kim and Chun-Ryol Ryu*

Department of Earth Science Education, College of Education, Chungbuk National University,
Chungbuk 361-763, Korea

Abstract: The purpose of this study is to develop a measurement tool quantifying the degree of high school students’
scientific experience. Based on previous studies, we divided the factors that compose school scientific experience into
three categories: general activity experience, scientific inquiry experience and laboratory apparatus experience. While,
outside of school scientific experience was divided into general activity experience, interesting activity experience and field
trip experience. Items consisting each factor were selected from scientific experience measurement tools used in previous
researches, most frequent answers showed in open questionnaire about scientific experiences, and exploratory analysis of
textbooks. After the measurement tool developed by pilot-questionnaires and previous researches were preliminary tested
and then was secondarily tested for a group of 413 high school students. The content validity and construct validity of
the measurement tool was evaluated by two school teachers and two experts in science education and by factor analysis,
respectively. The reliability of the tool was estimated with Cronbach Alpha. The results of validity and reliability revealed
that the tool was appropriate for measuring scientific experience.
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Table 1. Items of scientific experience questionnaire
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Table 20])

Category Sub-category Number of item Item
General activity experience 10 1,2,3,4,56,7,8,9, 10
School scientific experience Scientific inquiry experience 10 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
Laboratory apparatus experience 10 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
Outside of school scienif General activity experience 10 31, 32, 33, 34, 35, 36, 37, 38, 39, 40
utside ;’X S:ri;‘l’cesc‘e““ 1© Interesting activity experience 10 41, 42, 43, 44, 45, 46, 47, 48, 49, 50
P Field trip experience 10 51, 52, 53, 54, 55, 56, 57, 58, 59, 60




280 2 - 7zg

Table 2. Means and standard deviations of the categories

Category Sub-category Mean SD

General activity experience 1.922 0.995
School scientific experience Scientific inquiry experience 2.754 1.083
Laboratory apparatus experience 3.180 1.135

. o General activity experience 2.205 1.051
Outside :i s;:rlilgl(;iesmennﬁc Interesting activity experience 2.837 1.232
P Field trip experience 2.445 1.115

SART c0Rdel 7t 4ol A, BEAA, A

F)x=9 Cronbach o2} 72} 9%

W &3 7 23

Aol AZE Table 39 JERAATE

Cronbach’s o& ©|&3)] AH=dh 99

Skt o SV Uk 2
=

7 Adel 0926, A9 717 ¥

A=
o]
som, Sk Wb PRl A 8% Aol

0.892, vl &5 Ao 0.738, EF #Ag HY
0.8410]1c}. Al (2002)= ATl 2lojF2l
oA «0.80-1.00: ol ¢~ =t} 0.60-0.80:

o] =T}, 0.40-0.60: AFo] St 0.20-0.40: o]
S} 0.00-0.20: o] A9 gith= 71328 A
vh ek o]dk 7|5 275k

Aol 2 99 ) BY 2 %

Table 3. Result of means, standard deviations, reliability, item-scale score correlation of items

A e 5

WFAATE 484,

Item

Item-scale score

Mean SD . Cronbach’s a
Sub-category No. Correlation
1 2.429 1.058 0.595
2 2.346 1.040 0.598
3 2.371 1.008 0.707
4 1.831 1.015 0.605
General activity 5 1.383 0.746 0.597 0.825
experience 6 1.809 1.000 0.555 ’
7 1.719 1.002 0.664
8 1.443 0.815 0.601
9 1.889 1.100 0.634
10 2.002 1.161 0.701
11 3.266 1.064 0.724
12 3.196 1.087 0.750
13 2.809 1.061 0.749
14 2.964 1.098 0.794
Scientific inquiry 15 2.843 1.089 0.828 0.9%6
experience 16 2472 1.083 0.765 ’
17 2.407 1.049 0.785
18 2.661 1.145 0.819
19 2,615 1.125 0.822
20 2.305 1.083 0.703
21 3.271 1.149 0.715
22 3.109 1.117 0.620
23 3.748 1.068 0.751
24 3.145 1.214 0.730
Labora_t()ry apparatus 25 3.208 1.176 0.746 0.870
experience 26 2.676 1.258 0.587 ’
27 2177 1.019 0.514
28 3.104 1.199 0.636
29 3.702 1.055 0.767
30 3.656 1.096 0.734
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Table 3. Continued

Item -
Mean SD Trem-scale .score Cronbach’s o
Sub-category No. Correlation
31 2.603 1.206 0.766
32 2.496 1.167 0.764
33 3.010 1.170 0.676
34 2717 1.151 0.714
experience 36 1.731 0.891 0.725 ’
37 1.809 0.963 0.734
38 1.741 0.952 0.679
39 2291 1.092 0.726
40 1.869 1.039 0.670
41 3.540 1.300 0.644
42 2.661 1.332 0.563
43 2.005 1.026 0.565
44 2371 1.164 0.679
Interesting activity 45 2.862 1.387 0.526 0738
experience 46 2.642 1.288 0.638 ’
47 3.639 1.218 0.587
48 4.162 1.160 0.319
49 2.935 1.486 0.512
50 1.557 0.958 0.443
51 2.036 1.168 0.653
52 1.833 0.997 0.688
53 3.685 1.165 0.580
54 3.872 1.128 0.550
Field trip 55 2.080 1.160 0.696 0841
experience 56 1.610 0.884 0.653 ’
57 2.506 1.269 0.600
58 2.852 1.231 0.713
59 1.637 0.924 0.643
60 2.341 1.226 0.686
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Table 4. Result of factor analysis about scientific experience item
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Item Factor
Sub-category No. I I I v v VI
1 0.194 -0.095 -0.052 -0.022 0.400 0.282
2 0.319 -0.110 0.004 -0.015 0.395 0.057
3 0.208 -0.093 -0.019 -0.038 0.547 0.207
4 -0.006 0.058 0.029 0.019 0.549 0.036
General activity 5 -0.043 0.051 0.115 0.037 0.632 -0.129
experience 6 0.018 0.142 0.008 -0.039 0.363 0.083
7 -0.042 0.330 -0.043 -0.173 0.492 -0.148
8 -0.080 0.251 0.080 -0.102 0.561 -0.350
9 0.053 0.122 -0.044 -0.010 0.461 0.128
10 0.166 0.033 0.048 -0.140 0.459 0.006
11 0.419 0.079 -0.169 -0.340 0.158 0.084
12 0.485 -0.035 -0.125 -0.392 0.159 0.006
13 0.564 -0.025 -0.020 -0.189 0.156 -0.047
14 0.661 0.117 -0.073 -0.039 0.026 0.140
Scientific inquiry 15 0.705 0.074 -0.049 -0.035 0.055 0.122
experience 16 0.717 0.070 0.050 0.028 -0.039 0.047
17 0.757 0.001 0.086 0.033 0.022 0.016
18 0.859 0.021 -0.050 -0.025 -0.022 -0.098
19 0.806 0.026 0.058 -0.013 -0.025 -0.025
20 0.599 0.179 0.193 0.049 0.033 -0.082
21 0.149 0.067 0.127 -0.504 -0.004 0.073
22 0.219 -0.104 0.184 -0.435 -0.083 0.040
23 0.099 -0.099 -0.042 -0.715 0.110 0.029
24 0.091 0.093 0.054 -0.553 0.037 0.040
Laboratory apparatus 25 0.000 0.074 0.116 -0.663 0.020 -0.066
experience 26 -0.137 0.217 0.206 -0.420 0.009 -0.067
27 0.098 -0.043 0.361 -0.287 -0.027 -0.133
28 0.271 -0.007 0.120 -0.404 -0.061 0.023
29 0.026 0.050 -0.037 -0.680 0.100 0.117
30 0.011 0.042 -0.083 -0.681 0.089 0.099
Eigen value 16.335 3.713 3.152 2.284 2.049 1.745
Percentage of Variance 27.224 6.188 5.253 3.807 3415 2.909
Cronbach’s o 0.825 0.926 0.870 0.892 0.738 0.841
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Table 4. Continued

Item Factor

Sub-category No. I I I v v VI

31 0.074 0.642 -0.051 -0.200 0.001 0.054

32 0.055 0.660 -0.053 -0.187 0.009 0.006

33 0.084 0.504 -0.119 -0.123 0.035 0.191

34 0.033 0.523 -0.021 -0.101 0.100 0.105

General activity 35 0.133 0.595 0.120 0.068 0.026 -0.040

experience 36 0.209 0.614 0.211 0.098 0.122 -0.287

37 0.151 0.591 0.155 0.077 0.164 -0.164

38 0.177 0.406 0.275 0.020 0.152 -0.157

39 0.075 0.633 -0.062 0.079 0.107 0.132

40 0.037 0.536 0.160 0.075 0.104 0.060

41 0.035 0.153 0.114 -0.138 0.080 0.266

42 -0.061 0.450 -0.011 -0.153 0.118 0.133

43 -0.001 0.203 0.291 -0.142 0.065 0.126

44 0.058 0.348 0.201 -0.092 0.078 0.178

Interesting activity 45 0.037 0.098 0.137 -0.123 0.108 0.150

experience 46 0.138 0.208 0.079 0.045 0.124 0.363

47 0.007 0.046 0.120 0.024 0.062 0.461

48 0.054 0.104 -0.083 -0.131 -0.110 0.065

49 0.034 0.052 0.087 -0.038 -0.017 0.331

50 -0.033 0.253 0.068 -0.042 -0.057 0.257
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