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Development and Application of an After-school Program for an
Astronomy Observation Club in a Highschool: Standardized Coefficient
Decision Program in Consideration of the Observation Site’s Environment

Seung-Hwan Kim, Hyonyong Lee, Hyun-Dong Lee, and Jae-Hwa Jeong*
Department of Earth Science Education, Kyoungpook national University, Deagu 702-701, Korea

Abstract: The main purposes of this study are to: (1) to develop astronomy observation program based on a standardized
coefficient decision program; and (2) to apply the developed program to after-school or club activities. As a first step, we
analyzed activities related to astronomy in the authorized textbooks that are currently adopted in high schools. based on
the analysis, we developed an astronomy observation program according to the standardized coefficient decision program,
and the program was applied to students’ astronomical observations as part of the club activities. Specifically, this
program used a 102 mm refracting telescope and digital camera. we took into account the observation site’s environment
of the urban areas in which many school were located and then developed a the computer program for observation
activities. The results of this study are as follows. First, the cutrent astronomical education in schools was based off of
the textbooks. Specifically, it was mostly about analyzing the materials and making simulated experiments. Second, most
schools participated in this study were located in urban areas where students had more difficulty in observation than in
rural areas. Third, an exemplary method was investigated in order to make an astronomical observation efficiently in
urban areas with the existing devices. In addition, the standardized coefficient decision program was developed to
standardize the magnitude of stars according to the observed value. Finally, based on the students’ observations, we found
that there was no difference between the magnitude of a star in urban sites and in rural sites. The current astronomical
education in schools lacks an activity of practical experiments, and many schools have not good observational sites
because they are located in urban areas. However, use of this program makes it possible to collect significant data after a
series of standardized corrections. In conclusion, this program not only helps schools to create an active astronomy
observation activity in fields, but also promotes students to be more interested in astronomical observation through a series
of field-based activities.

Keywords: observation environment, atmospheric extinction coefficient, standardized, standardized coefficient
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Table 1. Observation environment: Dongbu-tech high school, Daegu
Date  Radiation E|W Temperature Humidity The wind Wind velocity ~ Amount of
Environment (Iux) s[w €0) %) e w (m/s) clouds
441 2.54
d h
20° 20 300 125 26.8 499 southwestern 4 0
4.41 2.54
h
21 392 125 263 512 southwestern 4 0
441 2.54
h
22 39 125 25.2 533 southwestern 35 1
23" 4l 234 24.7 56.1 thwest 3 0
392 125 ' ' soutwestern

¥amount of clouds: the portion of the sky cover which is attributed to clouds. the unit of measurement is the tenths (meaning

one~tenth) of the sky dome as seen by the observer

Table 2. Atmospheric pollution: Dongbu-tech high school, Daegu

Date Dust Ozone Nitrogen dioxide Carbon monoxide Sulfurous acid
Environment (ng/m’) (ppm) (ppm) (ppm) (ppm)
20° 20" 54 0.032 0.014 0.4 0.006
21 30 0.042 0012 0.4 0.007
by3 38 0.046 0.017 03 0.008
23" 39 0.06 0.014 0.4 0.009
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Table 3. Observation environment: Daegu educational training institute

Date  Radiation E|wW

Temperature

Humidity Wind velocity Amount of

Environment (lux) SN ‘C) (%) The wind (m/s) clouds
26 20 022 0.13 232 52 rthwestes 45 0
037 021 . northwester .
21" 022 0.13 213 57 rtherk 1.1 0
037 021 : northerly :
0" 022 013 22 9 rthert 04 0
037 021 : porthetly '
23" 022 013 20.1 53 rtheaste 0.4 0
037 021 : nortieaster ;
Table 4. Atmospheric pollution: Daegu educational training institute
Date Dust Ozone Nitrogen dioxide Carbon monoxide Sulfurous acid
Environment (ng/m’) (ppm) (ppm) (ppm) (ppm)
26" 20" 21 0.002 0.012 02 0.001
21" 34 0.001 0.011 03 0.001
20" 27 0.003 0.013 03 0.001
23" 33 0.006 0.012 02 0.001
TZE0l A0 typeQ 2 AAF7} (7} He Holmg BESPT 2Y Z203 Ny
B, V 559 zjol7} A glo #2A FF9 24 EFATE T3] A E99EF F AFE F
& Eolo W% ZFet. B8 AF AFS 3= 8 AL 7S o)A 1 FA o)
A% FRYo2E NG 2 dEid BEARY  ERSlE dejeled SiEe) AY Telde Be

Arcturus(ar), AUAA2IS]  Spica(e), EFE|RIEY
Altair(ar), Tarazed(y), ¥=A}2]2] Deneb(c), Sadr(B),
A Antares(e) T EFAHE A3
(Table 5).

&4 72 4 NA D70 DSLR(Digital
Single Lens Reflecx, TIXE Ut vkl 7e)2l S
olgslicy. BFsl ¥ DSLRAMES] A% CCD
(Charge Coupled Device, A3} A% 22 23.7mm
x15.6mm YACCDE FFAEE 12Bit}Ud=E M@
st HojFrl wiEd] HEFHQ AAFSE it
m2ke} vlaiste] 1 Apgo] "ojr|] ko, =
g o9 Hojupt

Table 5. Standard star in UBV magnitude system

Azlo] Aeth o] @goiE e geld te
ol A=E BLE S BYSe] 2az BT
o] 208 97EF FUolnE THY YT
F2 WEE 2L 5402 St 294 Viewl

Basic 6.0 £ZE OIS o8t EFF Ax A
< 4970 24 =293} i

N EtEs W =279 &#E

op 7o) e wAE g7gF ¢ Al ==
aPE A AH FYsch ade O
A5y AARE ol 13hd s sEe
UPgeg 3t o] SAEL 2006 YoM 5¢

Star Right ascension (h) Declination (°) Apparent magnitude Color Index (B-V)
Arcturus 14.26 19.15 -0.07 124
Spica 1341 -11.20 0.96 -0.24
Altair 19.85 8.88 0.75 022
Tarazed 19.76 10.61 271 151
Deneb 20.68 4530 1.25 125
Sadr 20.36 40.26 221 0.67
Antares 16.50 -26.43 1.03 1.86
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Table 6. Textbook (earthscience II) analysis contents

Textbook Contents

Investigation activity

Observation
contents

Experimental design and
Data analysis

Model studying Observation

Data anlysis

Spectrum observation of star
Night sky observation

A H-R diagram and star classification
Brightness and period of Cepheid variable
Development of open cluster

O

O Constellation

observation

Magnitude and distance of star

Absolute Magnitude and petiod of Cepheid variable

Spectrum observation using spectroscope
B Spectrum classification of star

H-R diagram and star classification

Movement of Barnard’s star

Space movement of star

Relation of brightness and magnitude
Sun image into convex lens
Color comparison of Fire
Spectrum classification
C Drawing H-R diagram
spiral center

Distant measurement using period-brightness relation of

Cepheid variable
Image of the Great Bear

O|000C0O 0OO0O|000

OO0
O

Annual parallax and distant of star
Magnitude and distant of star
Distant of star

Star movement

Temperature and color of lamp
Spectrum classification of star
H-R diagram of star

Source of energy-Sun

Observation of artificial satellite
o Celestial photograph
Ministty of  proper motion of star
Educat{on Brightness measurement of sun
(Earth science S b ion of

experiment) pectrum observation of star

Drawing H-R diagram

Celestial photograph-Perseus

Celestial
photograph
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Fig. 2. M44 Open cluster.

Fig. 3. Property exposure Line Profile(1/250s): Rural area.
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Table 7. Atmosphere transmission: Dongbu-tech high school, Daegu

LST Hour angle (T) Zenith distant (Z) Atmosphere transmission
Observation image#1 14.76 -3.85 142 1.4176
Observation image#2 15.36 -3.25 1.28 1.2763
Observation image#3 16.51 -2.10 1.10 1.1040
Observation image#4 17.37 -1.24 1.04 1.0353
Observation image#5 18.24 -0.37 1.00 1.0042

Table 8. Atmosphere transmission: Daegu educational training institute

LST Hour angle (T) Zenith distant (Z) Atmosphere transmission
Observation image#1 14.77 -3.84 142 1.4151
Observation image#2 15.66 -2.95 122 1.2204
Observation image#3 16.51 -2.10 1.10 1.1042
Observation image#4 17.38 -1.23 1.03 1.0348
Observation image#5 18.24 -0.37 1.00 1.0042
Observation image#6 19.04 043 1.01 1.0052
Table 9. Correction magnitude and Atmospheric extinction coefficient: Dongbu-tech high school, Daegu

Atmosphere

trans miSSiOl’l V_Device B_Device V_correcﬁon B_correction KV KB
Observation image#1 1.4176 -0.601 0.743 -0.634684 0.4485395
Observation image#2 1.2763 -1.183 -0.814 -1.042002 -0.311917
Observation image#3 1.1040 -1326 -1.114 -1.538486 -1.238846 2.882372686  5.381343936
Observation image#4 1.0353 -1.633 -1.531 -1.736544 -1.608617
Observation image#5 1.0042 -2.035 -1.771 -1.826284 -1.77616
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Table 10, Correction magnitude and Atmospheric extinction coefficient: Daegu educational training institute

AUnOSphf?re V_Dcvice B_Dcvicc V_cnrrection B__corrcctiun KV KB
transmission

Observation image#1 1.4151 -3.29 -3.356 -3.339028 -3.383372

Observation image#2 1.2204 -3.464 -3.809 -3.42378 -3.766583

Observation image#3 1.1042 -3.511 -3.982 -3.474365 -3.995307

Observation image#4 1.0348 -3.765 -4.245 -3.50454 -4.131744 0435242906 1.967979696

Observation image#3 1.0042 -3412 -4.136 -3.517864 -4.191992

Observation image#6 1.0052 -3.335 -4.131 -3.517424 -4.190002

Table 11, Property exposure and Device magnitude: Standard star

Device magnitude Device magnitude
Standard star Property Urban £ Rural e
exposure Y B A% B
Arcturus 1/320 Arcturus -6.32 -2.63 Altair -2.61 -2.57
Spica 1/160 Altair -2,10 -1.99 Antares -2.50 0.12
Altair 1/200
i - - 2. 211
Tarazed 1100 Spica 1.71 1.62 Deneb 2.45
Deneb 1/160 Deneb -1.51 -141 Sadr -1.95 -137
Sadr 11160 Sadr 0.24 01 T d 1.17 0.87
Antares 1/200 a 0. 0 araze 1 :

Table 12. Correction magnitude: Urban and Rural

Urban Vo B o Rural Vo Bo
1. Arcturus -9.549 -6.667 1. Altair -3.123 -4.875
2. Altair -6.405 27374 2. Antares -3.600 -4.850
3. Spica -8.052 -9.543 3. Deneb -2.943 -4.351
4, Deneb -5.433 -6.317 4, Sadr -2.431 -3.523
5. Sadr -3.961 -4.667 5. Tarazed -1.673 -1.401

Table 13. Standardized coefficient: Urban and Rural

Urban Rural

V__standardized gradient V_ dardized intercept B_ dardized gradient B_ ized intercept V_svandardiz/ed gradient V_ ized intercept B_ dardized gradient B_ ized intercept

0.347934 334419 0.414537 4.28194 1.045687 44697777 0.727596 5224941

Table 14. Standardized magnitude: Urban and Rural

Urban Vs Bs Rural Vs Bs

1. Arcturus -0.07 1.17 1. Altair 0.75 0.97

2. Altair 0.75 0.97 2. Autares 1.03 2.89

3. Spica 0.96 0.72 3. Deneb 1.25 1.34

4. Deneb 1.25 1.34 4. Sadr 221 2.88

5. Sadr 221 2.88 5. Tarazed 271 4.22
O gol ol 2 A3t Zhol 42}7} 71HeH, =A19 Zo] Ego] A2 o] Aol Yelle dAske EF
ZollA rER Ao Agolle BEEAIA A % 71k & B F 3k &, 2N 3587 E A &
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Fig. 5. Apparent magnitude (V, B) and Standardized magnitude (V_s, B_s): Urban.
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Fig. 6. Apparent magnitude (V, B) and Standardized magnitude (V_s, B_s): Rural.
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