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Abstract

The purpose of this research was 'to develop educational innovations by researching and experimenting the
structure and evolution of stars, creating:a_main concept of learning modules, and measuring the effectiveness of
the learning modules. The creation.of learning exchange activities based on the following 3 main ideas: mechanical
and thermal equilibrium, energy and nuclear reaction and spectrum analysis. The learning modules were divided
into 4 phases relating to the-main-concepts. Learning modules were tested and evaluated the effectiveness. The
sample was a group of (100-persons who were 37 science teachers and 63 students of Faculty of Education, science
major by using/a/10-item.multiple-choice assessment as a research tool. The results found that the learning module
was able to significantly improve the knowledge of the target group. The mean of the pre-test scores was 3.77
(S.D = 1.869) and post-test scores was 9.63 (S.D = 0.720). The effectiveness of learning outcomes after using the
stellar module found that all subjects had the learning outcomes of 100%, of which 74% of the subjects had
excellent-learning-outcomes of 100%. According to the obtained results, it could be said that the stellar learning

modules aboutstellar structure and evolution were able to create real knowledge for the target group effectively.
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ANRABYBIATULL Pre-test Yadnguiieg e 3.77 Azluu
(S.D = 1.869) UazANLAABYBIALULL Post-test fD 9.63 ALl
(5.D = 0.720) FauandliiuisUszansnmluganisdeus
angnyliegsdanu lner1nnuLanaemsatnial (Mean
= -5.860, Std. Deviation = 1.842, Std Error Mean =-0.184,

t =-31.807, df = 99)
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4 ussiAgtesunszuaunsmsnedvesanigny Aeerls aunavaNaLaaLnanINToY
5 sUnsavesn Aesxls? AUAANNARAZALNAAINTBY
6  guugifiunuvesamny usgiutiadelatae A uLarU Az Ny

7 9namasszyin mmila Auamnszuiunsmsifaduaigiiuutgandy  msiesesianmniu

8 aniifuiige windanulugisedule nsmTeanasy

o ferlaAntulurisssrinmafeiiannisresan WaukasU AT maNuY

10 ananinguiinladeamgigee nyAsanasy

A19199 3 WisuiigunanisuszdiuneunsldluganisSeuianignuuasnaeinisidluganisSeusangny

e . 4 ATWUY ATLUY o . 4 ATLUU ATLUU
AIDYINN AIDYINN
Pre-test Post-test Pre-test Post-test

1 3 10 16 4 9

2 7 9 17 4 10

3 6 9 18 3 10

il 2 9 19 4 9

5 3 9 20 4 10

6 4 10 21 2 9

7 2 10 22 5 10

8 3 10 23 2 10

9 5 10 24 4 10

10 6 10 25 7 8

11 2 9 26 4 10

12 1 9 27 5 10

13 3 10 28 5 10

14 3 10 29 7 10

15 3 10 30 6 10
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e . 4 AU ATLUU e . 4 AZLUU ATLUY
AR Pre-test Post-test ArIeu Pre-test Post-test
31 2 10 66 5 9
32 2 10 67 1 10
33 8 10 68 2 10
34 3 10 69 5 8
35 8 10 70 5 10
36 6 8 71 3 10
37 3 9 72 2 10
38 1 10 73 4 10
39 3 10 74 2 10
40 3 10 75 6 10
41 1 10 76 4 9
a2 6 10 77 3 10
43 4 10 78 5 10
a4 2 9 79 1 10
a5 3 10 80 5 10
46 7 10 81 4 9
a7 5 10 82 2 10
48 3 10 83 2 9
49 3 10 84 4 8
50 8 10 85 3 7
51 6 10 86 2 10
52 7 10 87 4 10
53 5 10 88 2 7
54 2 10 89 2 8
55 3 9 90 1 10
56 2 10 91 2 8
57 8 10 92 2 10
58 3 10 93 4 10
59 2 10 94 5 10
60 1 10 95 4 10
61 a4 9 96 4 10
62 3 7 97 1 10
63 3 10 98 2 9
64 6 10 99 5 10
65 48 10 100 4 9
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Pre-test Post-test Pre-test Post-test
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