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Sensory Organs,” Using a Computer Assisted Learning Package
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ABSTRACT

The purposes of this research were to 1) develop a computer-assisted
learning package (CAL) for grade 11 students on the topic entitled “ Nervous System
and Sensory Organs,” to the efficiency of 80/80; and 2) compare the students’ learning
achievement and attitude towards science using the developed CAL and traditional
teaching. The sample, obtained by simple random sampling, consisted of 2 groups of
grade 11 students from Thaluangwitthayakom School, Thaluang District, Lop Buri
Province, during the 2016 academic year. The first group was randomly assigned to
CAL, and the second group traditional teaching, respectively. The research instruments
consisted of CAL, lesson plans, a learning achievement test, and a measurement form
on attitude towards science. Data were analyzed in terms of percentage, mean,
standard deviation, and t-test.

Findings showed that:

1. The developed CAL had the efficiency of 81.67/80.22.

2. The comparisons of the students’ learning achievement and attitude were
as follows:

2.1 The students’ learning achievement after using CAL was significantly
higher than that before using it (p<.05).
2.2 The students’ learning achievement after using CAL was significantly

higher than that of the students using traditional teaching (p<.05).



2.3 The students’ attitude towards science after using CAL was
significantly higher that before using it (p<.05).
2.4 The attitude towards science of the students using CAL was

significantly higher than that of the students using traditional teaching (p<.05).
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® ARNYINNUIBADUNILADTY (Desktop)
20
Themes lDesktop | Screen Saver | Appearance | Settigas |

Atheme is a background plus a set of sounds, icons, other elements
to help you personalize your computer with one click.

Theme:
| Windows Classic (Modified) ~| Savehs.. I Delete I

Sample:

1ol x|

Normal Disabled Selected

Window Text

OK Cancs I Aoply |

AaNLRaN Settings  AIAIW

Display Properties 21x|

Themes | Desktop | Screen Saver | Appearance Settings |

Display:
Default Monitor on SiS
651_661FX_741_760_760GX_ME61FX_ME61MX_M741_M760_M760GX
Screenresoluion — | [ Colorqualty —
Less — | o L
L 68 RO s o i ] E
1024 by 768 pixels | B Eaa e |

Troubleshoot... | Advanced |

OK | Cancel | S |
3

®  1J5u@n Screen resolution LT 1024 by 768 pixels  GININ
®  Afn OK
d; a 6 v o 1 (2 A d; A d; e
lunsuaasnatianauiaaasanuliiiuduitdesnisllainaslnainia Restart Loy
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@13149 14 a;ﬂmmswmsmwmwmmma (IOC) VRIUUUNARBUIANIRUNT

NNTTIWINGIAIFAST 1309 TTUVUTZRINUALAIUILTURNNFFIRTUT

UruNANENTN 5 91121 60 T8

ATUUUANNAALAUGLTEITTY

Tai y - y y y IOC  WANIINANIDN
AN 1 AUN 2 AN 3 aAUN 4 AUN 5
1 1 1 1 1 1 1.00 ROAANDY
2 1 1 1 1 1 1.00 ROAAND
3 0 1 1 1 1 0.80 ROAANDY
4 1 1 1 1 1 1.00 ROAAN DY
5 1 1 1 1 1 1.00 ROAAND
6 1 1 1 1 1 1.00 ROAAND
7 1 0 1 1 1 0.80 ROAANDY
8 1 1 1 1 1 1.00 ROAAND
9 1 1 1 1 1 1.00 ROAAND
10 1 1 1 1 1 1.00 EOLBLRN
11 1 1 1 1 1 1.00 EOLBLRN
12 1 1 1 1 1 1.00 ROAARD
13 1 1 1 1 1 1.00 EOLBLRN
14 1 1 1 1 1 1.00 EOLBLRN
15 1 1 1 1 1 1.00 ROAARD
16 1 1 1 0 1 0.80 ROAARD
17 1 1 1 1 1 1.00 EOLBLRN
18 1 1 1 1 1 1.00 ROAAND
19 1 1 1 1 1 1.00 ROAAND
20 1 1 1 1 1 1.00 FOAAND
21 1 1 1 1 1 1.00 FOAAND
22 1 1 1 1 1 1.00 ROAAND
23 1 1 1 1 1 1.00 FOAAND
24 1 1 1 1 1 1.00 FOAAND
25 1 1 1 1 1 1.00 ROAAND
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ATUUUANNAALAUGITEITTY

Tai . . . S . IOC  WANIINANIN
aAUN 1 AUN 2 AUN 3 aAUN 4 AUN 5
26 1 1 1 1 1 1.00 ROAANDI
27 1 1 1 1 1 1.00 FOAAND
28 1 1 1 1 1 1.00 ROAANDY
29 1 1 1 1 1 1.00 ROAANDY
30 1 0 1 1 1 0.80 ROAAND
31 1 1 1 1 1 1.00 ROAAND
32 1 1 1 1 1 1.00 ROAANDY
33 1 1 1 1 1 1.00 ROAAND
34 1 1 1 1 1 1.00 ROAAND
35 1 1 1 1 1 1.00 ROAAN DY
36 1 1 1 1 1 1.00 ROAANDY
37 1 1 0 1 1 0.80 ROAARD
38 1 1 1 1 1 1.00 EOLBLRN
39 1 1 1 1 1 1.00 EOLBLRN
40 1 1 1 1 1 1.00 ROAARD
41 1 1 1 1 1 1.00 ROAARD
42 1 1 1 1 1 1.00 EOLBLRN
43 1 1 1 1 1 1.00 ROAARD
44 1 1 1 1 1 1.00 ROAARD
45 1 1 1 1 1 1.00 FOAAND
46 1 1 1 1 1 1.00 FOAAND
47 1 1 1 1 1 1.00 ROAAND
48 1 1 1 1 1 1.00 FOAAND
49 1 1 1 1 1 1.00 FOAAND
50 1 1 1 1 1 1.00 ROAAND
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ATUUUANNAALAUGITEITTY

Tai . . . S . IOC  WANIINANIN
AN 1 AN 2 AN 3 AN 4 AUN 5
51 1 1 1 1 1 1.00 ROAARDY
52 1 1 1 1 1 1.00 EOLBERN
53 1 1 1 1 1 1.00 ROAANDY
54 1 1 1 1 1 1.00 ROAANDY
55 1 1 1 1 1 1.00 ROAANDY
56 1 1 1 1 1 1.00 ROAANDY
57 1 1 1 1 1 1.00 ROAANDY
58 1 1 1 1 1 1.00 ROAANDY
59 1 1 1 1 1 1.00 ROAANDY
60 1 1 1 1 1 1.00 ROAANDY
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o > £
§13749 15 WRANANVLININY (p) AIBIWIRTLLWA (r) °IJa\‘]LLUU’J@]NE\]&NE}‘Y]ﬁVﬂGﬂ’]?L%EJH

FTINLIFRAT (309 T2ULUTEENUATANEITTURUNE S IRTUTWITUNANENIIN 5

F1UI% 60 18 ﬁvl@'fmﬂmjwmaaa 30 Al

. ANNEININY  ANEIWIII LA . ANNEININEY  ANETWIT LN
" (p) (r) » (p) (r)
1 0.57 0.20 31 0.80 0.27
2 0.40 0.27 32 0.77 0.20
3 0.53 0.53 33 0.80 0.40
4 0.53 0.40 34 0.73 0.27
5 0.57 0.33 35 0.70 0.33
6 0.53 0.40 36 0.70 0.33
7 0.57 0.33 37 0.80 0.27
8 0.37 0.07 38 0.80 0.27
9 0.53 0.13 39 0.77 0.20
10 0.70 0.33 40 0.80 0.13
11 0.60 0.27 41 0.77 0.20
12 0.60 0.27 42 0.73 0.53
13 0.60 0.27 43 0.80 0.27
14 0.60 0.27 44 0.70 0.20
15 0.77 0.20 45 0.80 0.40
16 0.67 0.27 46 0.80 0.40
17 0.63 0.33 47 0.80 0.27
18 0.80 0.00 48 0.77 0.47
19 0.77 0.33 49 0.80 0.40
20 0.73 0.27 50 0.73 0.27
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. ANNEININEY  ANEITWIDT LN . ANNEININY  ANETWIFI LN
" (p) (r) " (p) (r)
21 0.80 0.40 51 0.83 0.33
22 0.73 0.27 52 0.73 0.13
23 0.80 0.40 53 0.83 0.20
24 0.80 0.00 54 0.87 0.27
25 0.77 0.20 55 0.73 0.40
26 0.80 0.00 56 0.70 0.33
27 0.73 0.27 57 0.63 0.33
28 0.73 0.40 58 0.87 0.13
29 0.77 0.33 59 0.70 0.33
30 0.77 0.47 60 0.67 0.27

o o £
@173714 16 LRAIAINUYINGY (p) A18IWILWA (r) °1]E]\‘ILL‘]J‘IJ’J@]Nﬂﬁllf]‘ﬂﬁ‘ﬂ’]\‘m’]il,%ﬂu

3T INLNENRAT (309 TLULUITRIMNUATAILIZTURNNR RIRTUTWITINANENTN 5

T 40 Ta ﬁ"lé’mﬂmjumaaa 30 A

. ANNEININEY AIETWIDT N . ANNEININY  ANETWITILUA
" (p) (r) s (p) (r)
1 0.67 0.27 21 0.57 0.33
2 0.70 0.33 22 0.63 0.33
3 0.40 0.27 23 0.70 0.33
4 0.60 0.27 24 0.70 0.33
5 0.60 0.27 25 0.70 0.33
6 0.60 0.27 26 0.77 0.33
7 0.60 0.27 27 0.77 0.33
8 0.67 0.27 28 0.53 0.40
9 0.73 0.27 29 0.53 0.40
10 0.73 0.27 30 0.73 0.40
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. ANNEININEY  ANEITWIDT LN . ANNEININY  ANETWIFI LN
" (p) (r) " (p) (r)
11 0.73 0.27 31 0.80 0.40
12 0.73 0.27 32 0.80 0.40
13 0.73 0.27 33 0.80 0.40
14 0.80 0.27 34 0.80 0.40
15 0.80 0.27 35 0.80 0.40
16 0.80 0.27 36 0.80 0.40
17 0.80 0.27 37 0.77 0.47
18 0.80 0.27 38 0.77 047
19 0.70 0.33 39 0.53 0.53
20 0.57 0.33 40 0.73 0.53
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i Wikl 1 Wil 2
Aowldon | wuudnia | wauSewn | dewldpw | WUUHNYe | wavSuw
(10 AzUW) | (30 AZWI) | (10 AzLW) | (10 AZWL) | (30 AzLWL) | (10 AZULL)
1 4 21 7 3 20 6
2 3 19 6 5 22 7
3 5 24 8 6 25 8
RRLY 12 64 21 14 67 21
Lﬂgﬂ 4.00 21.33 7.00 4.67 22.33 7.00
sd. 1.00 2.52 1.00 1.53 2.52 1.00
oA 40.00 71.11 70.00 46.67 74.44 70.00
A3 17 (69)
L8 Wiaef 3 NaFNGNS
AowSew | wuuHnRa NRILILH AowIeh NRILIL
(10 AzUwb) | (30 AzUW) | (10 AzLW) | (30 AzLWL) | (30 AZLAW)
1 4 20 7 15 21
2 5 23 8 13 19
3 5 23 8 17 23
37U 14 66 23 45 63
Lﬁlﬁ&l 4.67 22.00 7.67 15.00 21.00
sd. 0.58 1.73 0.58 2.00 2.00
Jouay 46.67 73.33 76.67 50.00 70.00

UIeRNIA N (E,/E,) L¥iNNU 72.22/70.00
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N3 18 MIMUIZRNTMNUNEILUADUNILG a%ﬁ’s ElﬁauLLfU‘l_lﬂ’]TY]@]ﬂQGLLU‘]JT]@;EJLSTI

Wi wipf 1 Wi 2
fowson | wuudnia | wadsen Aowdaw | wuuilnhe | waasow
(10 AZUWR) | (30 AZLW) | (10 ALLW) | (10 AZWAK) | (30 AZLWK) | (10 AZLLL)
1 4 22 7 3 19 7
2 3 21 8 5 23 8
3 5 25 7 6 26 8
4 4 22 8 4 22 7
5 6 27 8 5 25 8
6 5 26 8 4 24 8
7 5 24 8 3 21 7
8 3 21 8 5 25 8
9 4 23 8 5 24 8
PR 39 211 70 40 209 69
Lfaﬁlﬂ 4.33 23.44 7.78 4.44 23.22 7.67
sd. 1.00 2.19 0.44 1.01 2.22 0.50
Soay 43.33 78.15 77.78 44 .44 77.41 76.67




A1379 18 (¢19)

L8 wihed 3 HaFNGNT
Aowsan | wuuinha | wRISHW nowlIsn WRIIUW
(10 AZU) | (30 AzUWK) | (10 AZUWAK) | (30 AZUKL) | (30 AZLL)
1 4 22 7 14 23
2 5 24 8 13 22
3 5 25 7 17 25
4 5 25 8 17 26
5 4 23 8 16 24
6 5 26 7 14 22
7 6 27 9 15 23
8 2 16 7 13 21
9 3 21 8 1M 19
PR 39 209 69 130 205
Laﬁﬂ 4.33 23.22 7.67 14.44 22.78
sd. 1.22 3.31 0.71 2.01 2.11
Soay 43.33 77.41 76.67 48.15 75.93

UszBNTNN (E/Ey) WAL 77.04/75.93
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139 19 MIMUTERNTNWLNITIUADNAILG a%ﬁ’s YRAWLLUUNIINANDINTOTUIY

Wi Wil 1 Wil 2
nowiIon BRIALED NRILTL T nowIsn wuUHnYa NRITL
(10 AzUni) | (30 AzUBW) | (10 AzUUW) | (10 AZUWB) | (30 AZWL) | (10 AZLL)
1 4 24 8 3 23 8
2 3 23 8 5 24 8
3 5 26 8 7 27 9
4 4 24 8 4 24 8
5 7 28 9 5 26 8
6 5 25 8 4 24 8
7 5 26 8 3 23 8
8 3 24 8 5 24 9
9 4 24 8 5 25 8
10 4 24 8 4 24 8
11 5 26 8 4 24 8
12 3 23 8 4 24 8
13 3 24 8 5 26 8
14 4 24 8 4 24 8
15 5 25 8 5 25 8
16 5 24 8 4 24 8
17 7 28 9 3 22 8
18 5 24 8 3 21 8
19 3 23 9 5 27 8
20 5 24 8 5 25 8
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Wi Wil 1 Wil 2
nowiIon BRIALED NRILTL T nowIsn wuUHnYa NRITL
(10 AzUni) | (30 AzUBW) | (10 AzUUW) | (10 AZUWB) | (30 AZWL) | (10 AZLL)

21 3 23 8 4 24 8

22 3 23 8 5 25 8

23 5 25 8 4 25 8

24 5 25 9 5 25 8

25 4 24 8 4 23 8

26 5 25 8 4 24 8

27 4 24 8 5 26 8

28 5 26 9 4 24 8

29 5 24 8 4 24 8

30 5 25 8 5 25 8
PRI 133 737 245 131 731 242
Lﬂgﬂ 4.43 24.57 8.17 4.37 24.37 8.07
sd. 1.07 1.30 0.38 0.85 1.30 0.25
Joua 44 .33 81.89 81.67 43.67 81.22 80.67
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Wi Wi 3 HaFNOND
awlIsn wuuHnva NRITBU NawlIen% WRITUU
(10 AzUWK) | (30 AzUWK) | (10 AZUWUW) | (30 AzUHL) | (30 AZLLL)
1 4 24 8 20 28
2 5 25 8 16 23
3 5 27 9 20 28
4 5 25 8 14 21
5 4 23 8 14 22
6 5 25 8 15 24
7 7 29 9 16 24
8 2 19 7 15 23
9 3 23 8 19 26
10 3 24 8 19 27
11 4 24 8 18 24
12 5 25 8 16 23
13 4 24 8 17 24
14 3 23 8 15 22
15 5 26 9 13 20
16 4 24 8 14 21
17 5 25 8 14 23
18 5 26 9 15 24
19 5 27 9 16 25
20 4 24 8 16 24
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A9 19 (¢i9)
Wi Wi 3 HaFNOND
awlIsn wuuHnva NRITBU NawlIen% WRITUU
(10 AzUWK) | (30 AzUWK) | (10 AZUWUW) | (30 AzUHL) | (30 AZLLL)
21 3 23 8 18 26
22 3 23 8 17 24
23 5 26 8 19 27
24 3 24 8 18 24
25 3 24 8 17 26
26 3 24 8 15 24
27 5 26 9 16 25
28 4 23 8 15 24
29 4 24 8 14 23
30 4 25 8 14 23
PR 124 734 245 485 722
Lfaﬁlﬂ 413 24.47 8.17 16.17 24.07
sd. 1.04 1.76 0.46 1.97 1.96
Soay 41.33 81.55 81.67 53.89 80.22
Use®nInIw = E1/E2

= 81.67/80.22
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