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Thesis Title Development of E-book for Physics in The Topic of Mechanical Wave

for Students in Mattayomsuksa 5

Researcher Miss Wanassanan Eiadtem Academic year: 2014
Degree Master of Education Program in Science Education
Advisors 1. Dr.Anumust Deachana

2. Dr.Sathon Senasawat

Abstract

This present study aimed 1) develop a Physics E-book Chapter on Mechanical Waves for
Mattayomsuksa 5 students; 2) evaluate the chapter’s efficiency against the 75/75 standard; and 3) compare
the learners’ test scores before and after learning using the E-book chapter. Thirty-six students,
selected by using cluster random sampling, were included as research subjects. They were studying
in Mattayomsuksa 5 at Narasickalai School, Narathiwat Province during the 1st Semester of academic
year 2015. Research instruments consisted of a Physics E-book Chapter on Mechanical Waves
specifically developed for the present study, a lesson plan, and an achievement test. The statistics
employed for data analysis included mean (i ), standard deviation (S.D.), and percentages. The hypothesis
testing was performed using a series of t-tests. It was found that the efficiency of the E-book
chapter was perceived satisfactorily, 78.85/77.13, which exceeded the expected criterion (75/75).
The students’ learning achievement test mean score after using the E-book chapter was found to
be significantly higher (i =23.14, S.D. = 4.28) than before learning (i =10.14, S.D. = 4.03),

at a statistically significant level of .01.
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6 +1 0 +1 2 0.67 A0ANGD4
7 +1 0 +1 ) 0.67 HoANADY
8 +1 +1 +1 3 1.00 A0ANGDY
9 +1 +1 +1 3 1.00 70ANRDY
10 +1 +1 +1 3 1.00 A0ANRD4
11 +1 +1 +1 3 1.00 70ANRDY
12 +1 +1 71 3 1.00 A0ANGDY
13 +1 0 +0 1 033 USulye
14 +1 +1 +1 3 1.00 A0ANGD4
15 +1 0 +0 1 0.33 Fuilga
16 +1 +1 +1 3 1.00 70ANRDY
17 0 0 +0 0 0.00 Faia

18 +1 +1 +1 3 1.00 70ANRDY
19 +1 +1 +1 3 1.00 A0ANGD4
20 +1 +1 +1 3 1.00 70ANRDY
21 +1 +1 +1 3 1.00 A0ANGD4
22 +1 +1 +1 3 1.00 70ANRDY
23 +1 +1 +1 3 1.00 A0ANGD4
24 +1 +1 +1 3 1.00 70ANRDY
25 +1 +1 +1 3 1.00 A0ANGD4
26 +1 +1 +1 3 1.00 A0ANRDY
27 +1 +1 +1 3 1.00 A0ANRDY
28 +1 +1 +1 3 1.00 A0ANGD4
29 +1 +1 +1 3 1.00 A0ANRDY

30 +1 +1 0 2 0.67 GGG
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Voo wamsfiIsanvesdiiamny -
' ' ' ' RN 10C WNaNIINVITN
Yo U1 aui2 aui3

31 +1 +1 +1 3 1.00 A0ANGDY
2 +1 +1 +1 3 1.00 A9ANADY
33 +1 +1 +1 3 1.00 A0ANRDY
34 +1 +1 +1 3 1.00 A0ANRDY
35 +1 +1 +1 3 1.00 A9ANADY
36 +1 +1 0 2 0.67 A0ANGDY
37 +1 0 +1 2 0.67 HoANADY
38 +1 0 +1 2 0.67 A0ANGD4
39 +1 +1 +1 3 1.00 70ANRDY
40 41 +1 +1 3 1.00 A0ANGDY
41 +1 +1 +1 3 1.00 A0ANRDY
42 +1 +1 +1 3 1.00 A0ANGDY
43 0 +1 +1 2 0.67 HoANADY
44 +1 +1 41 3 1.00 A0ANGD4
45 +1 +1 +1 3 1.00 Sulye
46 +1 +1 +1 3 1.00 70ANRDY
47 +1 +1 +1 3 1.00 A0ANGD4
48 +1 +1 +1 3 1.00 70ANRDY
49 +1 +1 +1 3 1.00 A0ANGD4
50 +1 +1 +1 3 1.00 70ANRDY
51 +1 +1 +1 3 1.00 A0ANGD4
52 +1 +1 +1 3 1.00 A0ANRDY
53 +1 +1 +1 3 1.00 A0ANGD4
54 +1 +1 +1 3 1.00 70ANRDY
55 +1 +1 0 2 0.67 A0ANGD4
56 +1 +1 +1 3 1.00 70ANRDY
57 +1 +1 +1 3 1.00 A0ANGD4
58 +0 +1 +1 2 0.67 A0ANGD4
59 +1 +1 +1 3 1.00 A0ANRDY
60 +0 0 0 0 0.00 T
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g
1319 31 LEANNANIANNYINIY (p) LASATDIUINNUN (1) VBIUVUNATDUIANATNGND

NNMIEFOU TIUIU 60 6IQJIE]

Y 4 swuiinidevfineugn . . - Tadeaou
UIN T T i p Mr NAaNMINDITU v 2
ﬂqﬂgﬂ (N=25) nqum (N=25) UIN

1 25 25 1.00* 0.00* 15018 finoen

2 3 0 0.06* 0.12% 1906 fnven

3 2 3 0.10%  -0.04* 1944180 finoon

4 3 7 0.20 -0.16* 145418 finoen

5 20 14 0.68 0.24 1518 1donly 1
6 18 16 0.68 0.08* 19134180 finoon

7 14 2 0.32 0.48 158 uAfAoen

8 16 9 0.50 0.28 1596 1donly 2
9 15 4 0.38 0.44 15148 idenld 3
10 18 6 0.48 0.48 1916 1aenly 4
11 14 4 0.36 0.40 19160 1aen 1y 5
12 16 10 0.52 0.24 1514 wonld

13 10 13 0.46 -0.12% 14ad' 180 Aaoen

14 20 10 0.60 0.40 1514 1fonld 6
15 14 4 0.36 0.40 148 uAfAven

16 13 7 0.40 0.24 1516 1denld 7
17 8 8 0.32 0.00* 14018 fiaoen

18 7 3 0.20 0.16* iEAEY finoon

19 14 6 0.40 0.32 1418 1aenly 8
20 10 10 0.40 0.00* EACHE finoon

21 17 10 0.54 0.28 1518 1denld 9
2 14 15 0.58 -0.04% 1944180 finoon

23 18 12 0.60 0.24 1418 uAfADen

24 18 7 0.50 0.44 1514 denld 10
25 21 16 0.74 0.20 1518 1denly 11
26 9 8 0.34 0.04 1518 uARABeN

27 15 8 0.46 0.28 1518 1denly 12
28 20 14 0.68 0.24 1414 denld 13
29 3 4 0.14*  -0.04* EAPHS fineen

30 2 6 0.16* -0.16* 141318 finoon
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Y 4 Snuinideuiineugn , . - Tadeaou
UaIN T Tl il p Mr WNaNIINVITN o 4
QNG (N=25) AU (N=25) voh
31 15 6 0.42 0.36 118 1denly 14
32 11 14 0.50 o12¢ 1T deeen
33 18 7 0.50 0.44 118 denly 15
34 15 8 0.46 0.28 1518 idenld 16
35 25 25 1.00% 0.00* 1508 Aaoen
36 21 4 0.50 0.68 1918 1aenly 17
37 25 8 0.66 0.68 1918 1aenly 18
38 6 6 0.24 0.00* 19914 Aaeen
39 20 10 0.60 0.40 1514 denld 19
40 16 13 0.58 0.12% 148 Aaoen
41 17 12 0.58 0.20 1418 1aenly 20
4 20 1 0.62 0.36 1516 1donly 21
43 12 3 0.30 0.36 1418 idenld
44 17 1 0.56 0.24 1818 1aenly 2
45 6 8 0.28 .08 1¥1i1a  feeen
46 17 4 0.42 0.52 1518 1donld 23
47 11 4 0.30 0.28 1418 1donly 24
48 14 5 0.38 0.36 1418 1aenly 25
49 5 12 0.34 <028 1¥li1e | deeen
50 21 14 0.70 0.28 1418 denld 26
51 3 2 0.10% 0.04* 1408 Aaoen
52 2 4 0.12% -008%  1¥lild  Aaoen
53 14 8 0.44 0.24 1518 1aenly 27
54 15 5 0.40 040 1418 denld 28
55 4 0 0.08* 0.16* 198 Aaoen
56 11 3 0.28 0.32 1918 1denly 29
57 18 18 0.72 0.00* 1508 Aaoen
58 6 7 0.26 004« ¥ deeen
59 18 2 0.40 0.64 1918 denld 30
60 17 17 0.68 0.00* 1508 Aaoen
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@ ' { o 1 { a I
M3 32 dadiuveaunaeugn (p) uazdadIuvIAUNADUNA (@ tHus1edoveq

4
LL‘]J‘]J‘V]@]ET@‘]J’)@]Nﬁﬁlli]“l/l‘ﬁ‘lﬂNﬂﬁﬁﬂu U 30 515]}6

‘{ljﬂﬁ P q Pq Gi’f?)ﬁ P q Pq
1 0.68 0.32 0.22 16 0.46 0.54 0.25
2 0.50 0.50 0.25 17 0.50 0.50 0.25
3 0.38 0.62 0.24 18 0.66 0.34 0.22
4 0.48 0.52 0.25 19 0.60 0.40 0.24
5 0.36 0.64 0.23 20 0.58 0.42 0.24
6 0.60 0.40 0.24 21 0.62 0.38 0.24
7 0.40 0.60 0.24 22 0.56 0.44 0.25
8 0.40 0.60 0.24 23 0.42 0.58 0.24
9 0.54 0.46 0.25 24 0.30 0.70 0.21
10 0.50 0.50 0.25 25 0.38 0.62 0.24
11 0.74 0.26 0.19 26 0.70 0.30 0.21
12 0.46 0.54 0.25 27 0.44 0.56 0.25
13 0.68 0.32 0.22 28 0.40 0.60 0.24
14 0.42 0.58 0.24 29 0.28 0.72 0.20
15 0.50 0.50 0.25 30 0.40 0.60 0.24

> pq 7.07
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] 1 v '
ﬂzu,uurﬁ@mﬂ31m°§euummuuumﬁamﬂwafmqm

A1319 33

auf AZUUU(X) X’ auf AZUUU(X) X’
1 28 784 26 17 289
2 28 784 27 17 289
3 28 784 28 16 256
4 27 729 29 15 225
5 27 729 30 15 225
6 27 729 31 15 225
7 26 676 37 15 225
8 26 676 33 14 196
9 25 625 34 13 169
10 25 625 85 13 169
11 25 625 36 12 144
12 24 576 37 12 144
13 23 529 38 11 121
14 23 529 39 11 121
15 22 484 40 11 121
16 22 484 41 10 100
17 21 441 42 10 100
15 21 441 43 10 100
19 21 441 44 9 81
20 20 400 45 9 81
21 20 400 46 8 64
22 19 361 47 8 64
23 19 361 48 8 64
24 18 324 49 7 49
25 17 289 50 5 25

D X =873

Z X2 =17,473
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WTﬂI'IﬂTIJJLG‘]ﬂf’éJﬂJu‘U@QL!‘U‘Uﬂﬂﬁ@U%'lﬂQ’@li

__.n {I_qu}

] R
2 2
SZ _ NZX _(ZX)
t N2
A ' A ¢
LD I, LUNU ATNITUITONU
n LUNUY %"mm%’@“lmmumﬁau

[ 1

uny  dadauvesaunaougnlundazdo

q Uy dadauvesaniineunaluuaazie ¥3e q= 1p
9
S2 unu . manuulsisiuvesnsununaniiy
[J Y A g’/
N any - $1UIUIYa HIDAZUUUNINYA

9
Qﬁﬁ]Tﬂﬁ']ﬂWﬂ’NllLlﬂiﬂﬁ’luﬂlﬂﬁﬂglluuﬂﬁﬂﬂﬂﬁ]"Iﬂgﬂi

2 N¥x?-(ux)?
St = >
N

S = 50(17,473)—(873%)
' 50(50)

S? =44.61

unuan lugasmanuideiu

30 7.07
I, = 1-
30-1 44.61

r, =1.0344[1-0.1585]

r, =1.0344[0.8415]

r, =0.87

9
v o

9 : ' '
muummmL%uummuuumﬂamwaﬁuqmma VUANNINY 0.87
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Y o A

4 1 U
M31934  AzuuunmMs IFuunageuianadugninouiFou nazuasoulasldmide

Y
a ¢ A A ) v v A AR A

adg a  Jda =
rannsoUndIMNAnNd (509 AdUNA mmuumiau%umﬂuﬁﬂyﬂw 5

SinReunud 'ﬂzu:maau ﬂ;zu:maau Wan1a (D) wamamasaed (D)
foui3au (30) waaiseu (30)
1 8 23 15 225
2 10 25 15 225
3 8 19 1 121
4 13 28 15 225
5 6 20 14 196
6 5 16 11 121
7 3 16 13 169
8 16 29 13 169
9 9 25 16 256
10 14 29 15 225
11 15 29 14 196
12 11 26 15 225
13 14 28 14 196
14 15 29 14 196
15 10 24 14 196
16 15 28 13 169
17 14 25 1 121
18 7 20 13 169
19 4 18 14 196
20 6 19 13 169
21 # 20 13 169
22 6 18 12 144
23 7 25 18 324
24 6 18 12 144
25 7 25 18 324
26 12 21 9 81
27 12 26 14 196
28 17 25 8 64
29 17 27 10 100

30 8 18 10 100
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MI1934  (919)
o 2 AZUHUTDY AZUHUUTDL , v ,
UNISUAUN v o waea (D) waean1asaas (D)
NOUISBY (30) HauIau (30)

31 4 17 13 169

32 13 21 8 64

33 11 19 8 64

34 10 22 12 144

35 10 26 16 256

36 15 29 14 196

33U 365 833 468 6304

X 10.14 23.14 - -

S.D. 4.03 4.28 - -

° Y
vinasai)analael9gas etest

>.D

t_

- YD -y

Df = n-1

n—1

£
MUUAMAINFATAIY

D U
n U
> D U
2
YD Uy
unua lugas
468

ANVLANANTEHINASUUUIADET)

TIUIURUDIAZUULY

' ~ v g 1
NﬁiDllﬂ’JnJLmﬂﬁnQ*MﬂﬂﬁLIEEJUWIEJ‘]Jﬂ‘L!L‘]J‘L! DR RIBTRIGREAG RN

AzUUUN 1dNMINATRUNDUG I ULAZ AT oL

o w 1 v 3
WaiﬂﬂﬂﬂﬂWﬁﬁaﬂqm@ﬁﬂQTMLmﬂ@WQﬂWﬂﬂWiLlﬁﬂULﬁﬂUﬂuLﬂu

F10AAA 32HINAZIUUN IA1INMInadouns U suIazHAIE oU

t=

\/36(6,304) — (468)>
36-1



468
t p—l

\/ 36(6,304) — (468)°
36-1

468

\/226,944 —219,024
35

468
V226.28

t=31.11
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a J 1 1 o o <
M35 UEAINITUATIZHHIAIANNYINNY (p)  HAZDIUIIINLUN (1) Wusretovss

o [ £ a ara s A 4
LL‘]J‘]J‘V]@ﬁ@‘]J’)ﬂNaﬁﬂi]“l/l‘ﬁ‘lmﬂﬂﬁﬁﬂu M and L%@Q ﬂﬁuﬂa

Y 1 o o k4 1 o [
Y9 ANNNNNY (p) 91HRNWUN(r) VD ANNNNY (p)  DIHIDUUN (1)

1 0.68 0.24 16 0.46 0.28
2 0.50 0.28 17 0.50 0.68
3 0.38 0.44 18 0.66 0.68
4 0.48 0.48 19 0.60 0.40
5 0.36 0.40 20 0.58 0.20
6 0.60 0.40 21 0.62 0.36
7 0.40 0.24 22 0.56 0.24
8 0.40 0.32 23 0.42 0.52
9 0.54 0.28 24 0.30 0.28
10 0.50 0.44 RS 0.38 0.36
11 0.74 0.20 26 0.70 0.28
12 0.46 0.28 7 0.44 0.24
13 0.68 0.24 28 0.40 0.40
14 0.42 0.36 29 0.28 0.32
15 0.50 0.44 30 0.40 0.64

AANYINNBUAURDBNINY 0.50
AU UNUAURDNINU. 0.36

' 4 4 Y o £ "o
ﬂ’]ﬂ'l’]lll%'ﬂiluEU@QLL‘U‘UV]ﬂﬁ@ﬂ?ﬂmﬁﬁuﬂ‘ﬂ‘ﬁﬂ’mﬂWﬁﬁﬂuWnﬂl] 0.87
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Abstract

The objective-of this research’ is presented, a development of e-bookfor physics instruction of
mechanical wawe sfMattayomsuksa 5 students. The methodology is consists. of'd steps, analbysis, desian,
development and guality finding of e-book The e-book of mechanical weve was developed which is
consisting contents of B.leaming units,~enerey—tranzferof medianicall wave, water suface waves,
superposition of wave, reflection sefraction, interference, standipe wawe-and resonance, and diffrection
respectively. The e-book wasevaluated-by-3-educator-experts which 19 showed that the appropriation of
development of e-book forphysics instructionwas-estellent at wery good level (X- 471, 5D - 045)
Because of, the completing of esbook_in] desighing which-is multimedia and content. In conclusion, the
developed e-book for topic of mechafiealwave can be psed physics instruction as well.
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