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Abstract

This research focuses on investigating and comparing the acceleration of gravity
derived from three distinct experimental setups: a commercial kit, an experiment utilizing the
acoustic stopwatch function, and another using the acceleration with g function available in the
Phyphox smartphone application. These experiments involved dropping objects from heights
within the range of 0.2 to 0.8 m. To determine the acceleration of gravity, two methods were
employed: direct calculation using one—dimensional motion equation and computation based
on the slope of the linear relationship between displacement and time squared. The findings
revealed the acceleration of gravity obtained through three distinct methods: using a com-
mercial experimental kit, the acoustic stopwatch function, and the acceleration with g function,
resulting in values of 9.909, 9.8496, and 9.8984 m/s?, respectively. These values corresponded
to the percentage error of 1.32%, 0.71%, and 1.21%, respectively. When comparing these
results, it became an evidence that the average acceleration of gravity obtained from all three
experimental setups did not exhibit differences statistically. However, the experimental setup
employing the acoustic stopwatch function is better suited for secondary school settings due

to its simplicity and ease of use.
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@139 1 pznafiaglfiefeuiiuuuandsszilialdgananaaifemndind

ﬂqiﬂﬂaaﬂsﬁ{] ﬂ'liﬂiﬁ{]vﬂ (tNe9)
asf 0.2 0.3 0.4 0.5 0.6 0.7 0.8
1 0.199 0.245 0.284 0.318 0.349 0.376 0.402
2 0.200 0.245 0.284 0.318 0.348 0.376 0.402
3 0.200 0.245 0.284 0.318 0.347 0.376 0.402
4 0.200 0.245 0.284 0.318 0.348 0.376 0.402
5 0.200 0.245 0.284 0.318 0.348 0.376 0.402
Aaae 0.200 0.245 0.284 0.318 0.348 0.376 0.402
sD 0.00 0.00 0.00 0.00 0.00 0.00 0.00

@1319 2 danusiliudundwnnldnnmimessiandssulalirananasdandizd

ﬂ’ﬁ‘ﬂﬂaa\‘]g”l msnsz’ﬁ’m (LNGI?)
asf 0.2 0.3 0.4 0.5 0.6 0.7 0.8
1 10.101 9.996 9.919 9.889 9.852 9.903 9.901
2 10.000 9.996 9.919 9.889 9.909 9.903 9.901
3 10.000 9.996 9.919 9.889 9.966 9.903 9.901
4 10.000 9.996 9.919 9.889 9.909 9.903 9.901
5 10.000 9.996 9.919 9.889 9.909 9.903 9.901
Aadn 10.020° 9.996° 9.919° 9.889" 9.909° 9.903" 9.901°
SD 0.045 0.000 0.000 0.000 0.040 0.000 0.000
%Error 2.46 2.21 1.42 1.11 1.32 1.25 1.23

nangwe donwnwamaendnuluuwuen nineis fanuuandwnuatsfitbiaymsia (o < 0.05)

A o . cora A Ao sLuL 1.0
Wathenszoznaadsniagliluns
4 4 o o v v g A
LAREWNNIENAIRIRBILAIRIIINIINAINY s o
FUWUTAUNIINILIANIIUAINT 4 WUAIN ;gf'” . LA
o o A o ) 3 -
FUNUTLEILAUVDITATDNRAINRNNIT y = € 04 1 & y =4.9545x
B : o e . A R? = 1.00
4.9545x lapfian R2 WAy 1.00 WazA1Aw & 02 + &
TUUBINIINAD 4.9545 A1uIoaANLTI LN 00 =TT
0.00 0.05 0.10 0.15 0.20

AHINNANVTUVBINTINUIUNIIANNF- T
anaag? win?

WT auLIsltudr YN UgaIAIMAIAINN 4 e e e .
v AN 4 NIINANVIFNABDTITHININNTNTZIA

FuNuI baarainuialdudavinny 9.909 . e . -
wazthassesvasnalialdgananauds

WATA B UNT2 AL UAIANNAAALAR BUSDEIRS
1.32

Aa 6
W TR

46



M Anmmans inalulad uazisuadauiemaioug 0 15 aduf 1 (2567)

Han1IEnBINIsANdaszasinglaglye-
qnmﬂ%ﬁoﬁﬁ’% acoustic stopwatch
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do ag A A o o co ,
@139 3 szuznmNiaglfiafeunuuuandsszinmaialasWenidi acoustic stopwatch

ﬂ'liﬂﬂaaﬂ“ﬁ?’l ﬂ'liﬂiz"slﬂ (ta9)
asad 0.2 0.3 0.4 0.5 0.6 0.7 0.8
1 0.197 0.247 0.282 0.318 0.349 0.379 0.404
2 0.198 0.246 0.283 0.320 0.349 0.378 0.404
3 0.200 0.245 0.284 0.319 0.348 0.375 0.406
4 0.200 0.244 0.282 0.320 0.347 0.378 0.405
5 0.199 0.245 0.282 0.319 0.349 0.380 0.406
6 0.199 0.245 0.284 0.319 0.346 0.379 0.404
7 0.199 0.245 0.282 0.319 0.350 0.378 0.404
8 0.198 0.246 0.284 0.318 0.346 0.378 0.405
9 0.199 0.243 0.283 0.318 0.347 0.379 0.405
10 0.198 0.247 0.284 0.319 0.347 0.378 0.404
1 0.199 0.246 0.283 0.318 0.348 0.380 0.404
12 0.198 0.249 0.282 0.319 0.348 0.378 0.405
13 0.198 0.247 0.283 0.310 0.346 0.378 0.402
14 0.199 0.245 0.282 0.310 0.348 0.379 0.406
15 0.199 0.244 0.285 0.317 0.347 0.378 0.406
Aaae 0.199 0.246 0.283 0.318 0.348 0.378 0.405
sD 0.00 0.00 0.00 0.00 0.00 0.00 0.00

INMINITINWRDANLINEIAN
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Boonphud (2022) ds'ldiaualwszazdaasan
104709A2789 lasn I 30 Ludiuas \Wa

AAFNAMUARALARD

47



J. Res. Unit Sci. Technol. Environ. Learning Vol. 15 No. 1 (2024)

@139 4 danusilivdndwnmldannnislddszyndWaridu Acoustic stopwatch

ﬂ’li‘l’lﬂaa\i“ﬁ?’l ﬂ’liﬂi&i‘]"ﬂ (tNe9)
asf 0.2 0.3 0.4 0.5 0.6 0.7 0.8
1 10.307 9.835 10.060 9.889 9.852 9.747 9.803
2 10.203 9.915 9.989 9.766 9.852 9.798 9.803
3 10.000 9.996 9.919 9.827 9.909 9.956 9.707
4 10.000 10.078 10.060 9.766 9.966 9.798 9.755
5 10.101 9.996 10.060 9.827 9.852 9.695 9.707
6 10.101 9.996 9.919 9.827 10.024 9.747 9.803
7 10.101 9.996 10.060 9.827 9.796 9.798 9.803
8 10.203 9.915 9.919 9.889 10.024 9.798 9.755
9 10.101 10.161 9.989 9.889 9.966 9.747 9.755
10 10.203 9.835 9.919 9.827 9.966 9.798 9.803
11 10.101 9.915 9.989 9.889 9.909 9.695 9.803
12 10.203 9.677 10.060 9.827 9.909 9.798 9.755
13 10.203 9.835 9.989 10.406 10.024 9.798 9.901
14 10.101 9.996 10.060 10.406 9.909 9.747 9.707
15 10.101 10.078 9.849 9.951 9.966 9.798 9.707
Anadn 10.135° 9.948" 9.989" 9.921° 9.928" 9.781° 9.771°
SD 0.083 0.121 0.070 0.203 0.070 0.061 0.054
%Error 3.63 1.72 2.14 1.44 1.52 0.01 0.09

nangwe donwnmamnaendnuluuwuen ninefls fanuuandwnuatsfitbiaymsia (o < 0.05)
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fo 4.9492 liduwmanussliudisnnany

WU AN TN E0TNNY 9.8984 LaT
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Ao v A a a ' P Y o A o
M1319 5 538&’3&’]1’]1@@1‘“@1&8%1’]LLUU@]ﬂﬂﬁiZLLﬂzﬂ’]ﬂ’J’]&JL?GI%&JQ’N‘N@li’lfﬂﬁﬂiﬂﬂﬂiziwﬁ

I ari T acceleration with g

s nailsiadanii Guii) AMALTIVBIIANVUEANDATE (WNATADININ’)
n3LaAn asfl  @sIR  asen e a3l @sen  @sed a SD %
(wa9) 1 2 3 o 1 2 3 Ay Error

0.2 0.203 0.198 0.205 0.202 9.707 10.203 9.518 9.809 0.35 0.30

0.3 0.246 0.243 0.248 0.246 9.915 10.161 9.755 9.944 0.20 1.67

0.4 0.286 0.289 0.284 0.286 9.780 9.578 9.919 9.759 0.17 0.21

0.5 0.320 0.318 0.317 0.318 9.766 9.889 9.951 9.869 0.09 0.91

0.6 0.349 0.347 0.346 0.347 9.852 9.966 10.024 9.947 0.09 1.71

0.7 0.377 0.372 0.375 0.375 9.850 10.117 9.956 9.974 0.13 1.99

0.8 0.406 0401 0.408 0.405 9.707 9.950 9.612 9.756 0.17 0.24
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