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Abstract

The purpose of this research was to develop an innovative, practical learning module on the
mass-luminosity and mass-lifetime relationships for main sequence stars in the Hertzprung-Russell (H-R) diagram,
as well as to create a simple experimental tool and assess the effectiveness of the module. The study sample
consisted of 50 B.Ed. Science students and a 10-item multiple-choice assessment were used as the research tool.

The findings revealed that the relationships for mass-luminosity and mass-lifetime for main sequence stars
are expressed'as follows: L = 2.224M>** (R® = 0.840) and t = 4.498M** (R* = 0.725), which align closely with
theoretical predictions in-astronomy. Additionally, the results indicated that the learning module significantly
improved the ‘participants’ knowledge. The average pre-test score was 3.78+0.1 (st.err), while the post-test was
9.88+0.1 (stierr). These results suggest that the practical learning module on the mass-luminosity and mass-lifetime

relationships-for main sequence stars effectively enhanced the target group’s understanding of the concepts.

Keywords :-Innovative practice learning module; Mass-luminosity; Mass-lifetime
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Star name Spectral type Mass Luminosity Lifetime
(Sun = 1) (Sun = 1) (10° years)
Sirius Al 2 25 0.80
Rigel kent G2 1.1 1.5 7.33
Vega A0 2.1 37 0.57
Capella G5 2.7 79 0.34
Procyon F5 1.5 7.7 1.95
Altair AT 1.8 10.6 1.70
Pollux KO 1.9 32 0.59
Fomalhaut A3 2.1 17.7 1.19
Regulus B7 35 150 0.23
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Star name Spectral type Mass Luminosity Lifetime
(Sun = 1) (Sun = 1) (10° years)
Castor Al 2.2 30 0.73
Castor A2 1.7 14 1.21
Elnath B7 4.5 70 0:64
Miaplacidus A2 3 210 0.14
Alnair B7 4 380 0:11
Aloith A0 3 108 0.28
Kaus Aust B9.5 5 375 0.13
Menkalinan A2 2.4 48 0.5
Alhena A0 2.8 160 0.18
8
7 *
v MaseLurrincsity *g Mass-Lifetime
/ Y= 2.2000% fé ¢ e
i // ;‘::;m" 3:: 5 \\ + yadayat
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W4 5L
/_/)/. ' w
1 1. L G Mass(Sun=1)
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