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In this study, we developed and examined the validity and reliability of the Test for Indicators of Positive
Experiences about Science (TIPES) that measures students’ positive experiences about science. We have
developed TIPES through literature reviews, development of the preliminary version of TIPES, a pilot
test and revisions of the preliminary version, and the test of the final version. Through literature reviews
and Delpi methods, we developed the preliminary version of TIPES, which consists of five categories
such as science academic emotion, science-related self-concept, science learning motivation,
science-related career aspiration, and science-related attitude. Using the preliminary version, we conducted
a pilot test with 198 students consisting of 4th, 6th, 8th, and 10th graders, and modified the first version
based on the results from the pilot test and expert meetings. We then conducted a main test with the
revised version of TIPES with 1,841 students consisting of 4th, 6th, 8th, and 10th graders. According
to a confirmatory factor analysis, a reliability test and descriptive statistics analyses, TIPES found to
have a good validity as well as reliability. In addition, there are statistically significant differences in

the norm distribution and scores of TIPES by student’s grade, gender, school location, and level of
participation in science-related activities. Discussed in the conclusion are the implications of this research
for science education research and science teaching and learning practices in the school.
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Figure 1. Development process of TIPES
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Table 2. Domains and components related to students’ affective achievement from PISA
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Table 3. Components, sub-components, and composition of questions in TIPES

4 99 A

R

st sk A4

W5} Bhol A
(Science Academic Emotion) 2t el <8

<]

o
HN

ok g%

o5 AAGED)

o5t AA EAL oJu|3k <A
ol AA EAZ 2u|g _ A
R = B (G

skl Aot

2} sigszt Belsto] spgol 7| Aol tfsto] 7RI Sk 2T Aola UG E)

(Science-Related Self-Concept) A oJu|gk ApolEZ=TH3ES]
JR2ED)

3 sk = 5k Sk =4 =2 FrAElH L e} 5O = o %O%E(ZP":%O]—)

et o 7] B3t shsol 54 BAE Solele o A B2 o, FAEe Lol S

i i ivati oju]a} =

(Science Learning Motivation) gl ey
H3X AF2wED)
A2JAA(1E3)

R R e olzA A= Adolgk= HFEE AlREIL FASHA Wee F7IU JRIHACED)

(Science-Related Career Aspiration) 2]Z|e} #AEH EAS oJu|gt

A=Zu(1=3)

AZOA (127

s e
(Science-Related Attitude)

st BiAe] ofgk Bsto] that 571419 o, Bste] Faiu
i

7HE] gt 1A H BEdAe Yol

kste] AP
pstol that QA3 R
pstol that FulE

. BSHAY AE QA =7 GG £Y

Aol ojeizt 7<10] oiet Tuje] AT W B AR BHE
B2 Aol AR} slojel £ Aol Wite] A4S ARA,
S70 cdele] £ 367le] v SIS e Baet sl AN T,
ek Aofd 6423, et ey F7] 1023, Hektd HiE
seak Tkl Am R sEehon PAH AR AR
AL =) 13 294 Asilch. 13} 9t ol - 55
5 es A A AL 19889 255 SHES tde=s
Sk AL HE7E O3] 52 Sl ek B A% HAF =t
S 44 nesich

A o= WA A HAF =t 570 FYellAl F 3570
o] 4t YAE A o= Aeiglon, 44 Jod Ao ¢
519 9 2 5 Table 30 Aejsigit). & ek A3
= 38}t sk A A|(Science Academic Emotion), Z}sH4H 2ol
(Science-Related Self-Concept), 18t 85 5 7|(Science Learning
Motivation), Z}&t#& & 3EX(Science-Related Career Aspiration),
skt e =(Science-Related Attitude)2] 57 JH o= L5
‘st sks QA= et kol Fake okl Bl TRt A
EAS oulstH, 519 aame 44 s AM(EAE S,

)} Fo924 Sl AT A, 8ehe 27FA7F ik et
& Ao Tst skt TRisto] sho] xp7] Ap4lof| tiste]
ZHAAL Q= A2t ARAlgEE: onlshd, Aottt AokEsA
2714 519) Qe PAgEIch afat sk B2 Tt sheld] 54
A shEotel= vk A 52 oA, FXEs oujsh, 519
QARE o], ol FOZ, e, H3k A 471A)7F Qlck
‘pshhd 2 2R = olg A = Addolghs ss AlAtstal
FAISHA RHe= 571U Aot ws B4 ofustn, 2=l
A=, Ao, Azole] 471 519) 2ot olek stk
ol hela) shobte] o, heto] et 71413 g, Hato)

L o

SR 7HAof Hig A AEdAE uish, 59 8=

wsto] 744, kel et 914, Tate] et Fm|o) 374K} w3

340

<

ok HAYE FAAR] A B2 <FEof AAISHT

2. UISHEY AR AL =0l chgh 2 AR Zat

7}, AFE B

TIPES?] A12|%= 4] A= Table 33} 2t} M4 sHIES i
o2 g 79, A AlZEL= Cronbach a A5 9602 1j$- F53H
A= HYloh G AFes AuEd, 35t gk FA= 86,
el AoEe 90, A8t 3y 5= 87, dehtd e R
L 90, Fele gl 912 BE o33l AFeE 2ok shdd
AFe 3 A4 @ BE 5}9] JoA] Cronbach a A7} .79~.97
2 AZ=7t ofe- # A UebdTk

Table 4. Reliability of TIPES

A= =(Cronbach a)

By %
43hd  6shd  8shd  108hd A
Tfal s A A 6 79 8 87 86 .86
e oy 6 85 9 9 92 9
5} 31 =7 10 8 88 88 88 .87
Teld A2 TR 5 88 90 91 90 .90
ek g= 8 91 91 9 91 91
A 35 9% 9% 9% 97 9%

S outg o= y2of T3t pglo] 055} Z ), CFI(Comparative Fit
Index)@} TLI(Tucker-Lewis Index)+= .900]A w)] ufjQ- Zslshs,



Study on the Development of Test for Indicators of Positive Experiences about Science

Table 5. Goodness-of-fit indexes of model
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Figure 2. Result of confirmatory factor analysis
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Table 7. Pearson’s chi-squared test results for norm
distribution of TIPES by grade
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Table 8. ANOVA results for TIPES scores by grade
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Table 10. Independent t-test results for TIPES scores by

gender
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Table 11. Pearson’s chi-squared test results for norm
distribution of TIPES by regional scale
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Table 13. Pearson’s chi-squared test results for norm
distribution of TIPES by participation in
science-related activities
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Table 14. Independent t-test results for TIPES scores by
participation in science-related activities
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Table 12. ANOVA results for TIPES scores by regional scale
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