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56910204: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
KEYWORDS: INQUIRY LEARNING CYCLE (5E)/ CONCEPT-BASED INSTRUCTION/
BIOLOGICAL CONCEPTS/ SCIENCE COMMUNICATION ABILITIES
PATHOMRAT KHUHA: THE EFFECTS OF INQUIRY LEARNING CYCLE (5E)
WITH CONCEPT-BASED INSTRUCTION IN PHOTOSYNTHESIS ON BIOLOGICAL
CONCEPTS AND SCIENCE COMMUNICATION ABILITIES OF THE ELEVENTH GRADE
STUDENTS. ADVISORY COMMITTEES: KITTIMA PANPRUEKSA, Ed.D., CHADE

SIRISAWAT, Ed.D., SOMSIRI SINGLOP, Ed.D. 200 P. 2017.

The purposes of this research were to compare biological concepts and science
communication abilities of students before learning with inquiry learning cycle (5E) with
concept-based instruction on Photosynthesis with post learning with inquiry learning cycle (5E)
with concept-based instruction and to compare biological concepts of students after using inquiry
learning cycle (5E) with concept-based instruction on Photosynthesis with the 70 percent
criterion. The participants were thirty-three eleventh grade students at Piboonbumpen
Demonstration School, Burapha University, in the second semester of the 2016 academic year.
They were selected by using cluster random sampling technique. The research instruments were
lesson plans based on inquiry learning cycle (5E) with concept-based instruction on
Photosynthesis, the biological concepts test, and the science communication abilities test. The
data were analyzed by mean, standard deviation, #-test for dependent samples, and #-test for one
sample.

The findings were as follows:

1. The posttest scores of students’ biological concepts and science communication
abilities after using inquiry learning cycle (5E) with concept-based instruction on Photosynthesis
were statistically significant higher than the pretest scores at the .05 level

2. The posttest scores of students’ biological concepts after using inquiry learning
cycle (5E) with concept-based instruction on Photosynthesis were statistically significant higher

than the 70 percent criterion.
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5.1 Aeanunuie ldsany Whlade 420 045 110
5.2 5 wnuaulvvesdisou 380 0.84 TR0y
5.3 selszrdanarlunsaeu 420 045 N

6. sumsdanazlsziiupa

6.1 a'ldnsounquilomaise 420  0.84 1N
6.2 ldasoeiiotana ldmunzay 400 122 11N
nae 424 073 11N

=D.
W
=
=
o
-
fad)}
)]
=
Ew]
o))
(@3

INATNMNANUIN Y-3 LLWUﬂTi%ﬂﬁ%ﬂiiﬂJﬂﬁﬁﬂu%

ANNMINZAWREY TUTEAUNIN (X =4.24, SD = 0.73)



138

ATNNARUIN V-4 AUDDOANWNNIZAVVOIHUNTIANINTTUMTEOUSTN 4

) siemsilsediv x SD  STAUANMHNIIZAN
1. sumszding
1.1 ANUYNADY 460  0.55 N
Aq Yo ) 1 A
1.2 munlgsany wilade 460  0.55 WNNgA

4
2. augallszasn
2.1 seywganssunamisaialadanu 400 122 1N

2.2 doanudanuiilade 400 017 1N

D a oy
3. AMUAITENITITYU]

3.1 Tannugndes 460 0.5 wIniga
Y v
3.2 Wiz auiuna 460  0.55 MNNga
3.3 mngaunUTEAURE U 460 0.5 Wniga
9 [ =~ F
4. AUNTEVIUMITANSFoUT
4.1 Geageunangsu @z ay 420 045 110
4.2 IINEAUNUNANTDU 440  0.55 1N
Y A = | [ a
4.3 giseudiausmlunangsy 420 045 110
9 A 1 ~ 9
5. AufBLATUNAINTITEU]
A Yo Y] '
5.1 Aeanunuie ldsany Whlade 420 045 110
Y 9
5.2 anuanlavesdiFeu 380 045 110
5.3 selszrdanarlunsaeu 400  0.00 N
9 Y] a
6. MuMIIauazlsziuma
Y
6.1 a'ldnsounquilomaise 380 130 1N
y A A o )
6.2 ldasoeiiotana ldmunzay 360 1.52 110
nae 421 0.66 11N
v Aa = sid' = d'
VNATRNMARUIN V-4 UHUNTTANINTIUATFUIN 4 NUNUAURDTY

ANNMINEAWRE TUTEAUNIN (X =4.21, SD = 0.66)
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ATNNARUIN V-5 AUDDOANUHNIZAVVOIHUNITIANINTTUMSFOUTN 5

) siemsilsediv x SD  STAUANMHNIIZAN
1. sumszding
1.1 A7NgNABY 440 055 1N
d‘ Y v 9 1
1.2 munlgsany wilade 440 0.5 N

4
2. augallszasn
2.1 seywganssunamisaialadanu 3.60 152 1N

2.2 doanudanuiilade 360 1.14 1N

D a oy
3. AMUAITENITITYU]

3.1 Tannugndes 440 055 TR0y
3.2 Wiz auiuna 420  0.84 110
3.3 M aNAUTEAURG o 440 055 U

U

Y [ ~ Y
4. ATUNISVIUNTTIANTITLITYU]

4.1 Geadwunonssu ldmanzay 420 045 ¥N
4.2 mnzaufuaideu 420 045 ¥N
4.3 iseudidruswlufnssy 420 045 ¥n

9 A 1 ~ 9
5. AMUADUASUTAINITITIU]

U

A Yo Y] '
5.1 Aeanunuie ldsany Whlade 440 055 N
5.2 5 wnuaulvvesdisou 400  0.71 TR0y
5.3 selszrdanarlunsaeu 420 045 N

6. sumsdanazlsziiupa

6.1 a'ldnsounquilomaise 380 130 1N
6.2 ldasoeiiotana ldmunzay 340 134 1huna
nae 409  0.76 11N

INATNNIARLIN V-5 LHUNTIANINTTUMSEEUTN 5 WuNTinumde

ANNMINEAWRE TUTEAUNIN (X = 4.09, SD = 0.76)
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o x SD 320U
1 4.12 0.75 AN
2 4.23 0.62 U AN
3 424 0.73 MU AN
4 421 0.66 MU AN
5 4.09 0.76 MU AN
e 4.18 0.70 MU AN

NMTNMARUIN V- 6 KaNMTUTLHUANUNINCTUVDILHUMNTIANINT T

~ Y Y A o v [ ~ YA 1 A v @
NIILTEUY Iﬂﬂﬁjl%ﬂ’fl%”ligmuilu 5AU NN uwumi%ﬂmmaugummaaag“lmmummz:au

1N (x =4.18, SD =0.70)
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ATNMNANUIN V-7 (Gi’t])

Foii ANNTOANADITEHIIVORIIN 10C Wans
fualuiiaimainenmans A1
auii 1 auiiz  Aun3 v 4 A 5
25 +1 +1 +1 +1 +1 1 1918
26 +1 +1 +1 +1 +1 1 1514
27 +1 +1 +1 +1 +1 1 1914
28 +1 +1 +1 +1 +1 1 1%
29 +1 +1 +1 +1 +1 1 1%
30 +1 +1 +1 +1 +1 1 1%
31 +1 +1 +1 +1 +1 1 1914
32 +1 +1 +1 +1 +1 1 141
33 +1 +1 +1 +1 +1 1 191
34 +1 +1 +1 +1 +1 1 1414
35 +1 +1 +1 +1 +1 1 1418
36 +1 +1 +1 +1 +1 1 1918
37 +1 +1 +1 +1 +1 1 1914
38 +1 +1 +1 +1 +1 1 1914
39 +1 +1 +1 +1 +1 1 1914
40 +1 +1 +1 +1 +1 1 1914
41 +1 +1 +1 +1 +1 1 1514
42 +1 +1 +1 +1 +1 1 1514
43 +1 +1 +1 +1 +1 1 1914
44 +1 +1 +1 +1 +1 1 1914
45 +1 +1 +1 +1 +1 1 1914
46 +1 +1 +1 +1 +1 1 151

47 +1 +1 +1 +1 +1 1 1514
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ATNMNANUIN V-7 (@i’t])

Foii ANNTOANADITEHIIVORIIN 10C Wans
fualuiiaimainenmans A1
auii 1 auiiz  Aun3 v 4 A 5
48 +1 +1 +1 +1 +1 1 1914
49 +1 +1 +1 +1 +1 1 1514
50 +1 +1 +1 +1 +1 1 1914
51 +1 +1 +1 +1 +1 1 1%
52 +1 +1 +1 +1 +1 1 1%
53 +1 +1 +1 +1 +1 1 1%
54 +1 +1 +1 +1 +1 1 1914
55 +1 +1 +1 +1 +1 1 1514
56 +1 +1 +1 +1 +1 1 191
57 +1 +1 +1 +1 +1 1 1514
58 +1 +1 +1 +1 +1 1 1418
59 +1 +1 +1 +1 +1 1 1918
60 +1 +1 +1 +1 +1 1 1914

@ o J a 4 1 1 [
NNMINUVUNAFOVIAN TUNAUNIOINGIAETAT WU ﬁﬂ’lﬂ'ﬂuﬁ@ﬂﬂé}@\‘]@g

FYHIN 0.6-1
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ATNNANUIN V-8 f’hlﬂaElﬂ’Nllm’1J1$ﬂ'ﬂJGII@QLLUU“VIﬂﬂ'fJUﬂ’J']iJ’dHJﬁﬂGlHﬂﬁﬁ@ﬁﬁﬂN

Innmans

Vo s1emsdszidiv x SD  ITAUANMHINZ AN
1. 1AMI01U

1.1 AN A NYDIUNAIY 420  0.84 11N

1.2 Yofmonw 420  0.84 N

1.3 nasimItlsediy 4.00 1.00 1IN
2. 1AMI0 U

2.1 AN AUYDIUNAY 440  0.89 11N

2.2 Yofmonu 440  0.89 N

2.3 InuUKMIseiiy 4.00 1.00 1IN
3. Jamsgu

3.1 ANUNINZANVDITORDY 420  0.84 11N

3.2 INAUNMIYsTiiu 400  1.00 N
4. Jamsivou

4.1 ANUMINZANVDITORDY 3.80 045 N

4.2 i msyediv 3.60  0.55 11N
5. AMsou

5.1 ANUHNZ AUYDIVNAY 440  0.89 11N

5.2 Yafau 440  0.89 N

5.3 s lseiiiv 4.20 1.10 1IN
6. IaMsagy

6.1 ANUMINEANVDITOADY 400 071 1IN

6.2 a5y 4.00 1.00 1IN
7. IAMI0U

7.1 ANUHINAUYDIUNAY 440  0.89 11N

7.2 R0 440  0.89 N

7 3l sy 4.20 1.10 11N
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Vo semsdsztin x SD STAUANMHINZ AN
8. IamMsveu

8.1 ANUNIZANVDITVORMDY 420 0.84 w1In

8.2 (NNl 4.00 1.00 1N

4 a 4 J {
%1ﬂ@n§NLL‘U‘U°VIﬂﬁfJ‘Uﬂ'ﬂﬂJﬁUﬂﬁﬂGlUﬂWiﬁ@ﬁ'lﬁﬂN'JﬂﬂWﬁWﬁﬂi A umnay

ANz aNeg IUTEAUNIN

4 a @ o J a
ATNMANUIN V-9 uNMsUszlutuunageyIan TuiAIN 193NN

(Y] v d [ o d
ASUUY ﬁmummaﬂuﬂﬂu anymmmuiuﬂﬂu
o A s ° ¥ s
3 NIU‘WWHT]ET?JH?Q! ﬂ”l@]@']_lg]ﬂ uaﬂwm@;wamumﬂﬂszﬂau
(Complete NdfyvoIAaZIUIAA
Understanding: CU)
o AN 1 o ° v ¥ ' s
2 NIUﬂﬁuﬂhbJﬁiJ‘Uuim ﬂ1ﬁ@ﬂ@lﬂllazﬁlﬁlﬁﬁ!Wagﬂﬁ@ﬂll@lﬂﬂﬂ@ﬂﬂﬂi%ﬂ@ﬂ
1 { o w 1 o 4
(Partial Understanding: ~ UNaIUNdAyvouaazy Tuneil
PU)
o oA A ° Y 1 Y} ' Y
1 NIH%ﬁu%ﬂﬁWﬂlﬂﬁ@u ﬂWI@‘UQﬂ@I@\? LL@IﬂWﬁGlﬁlﬁﬂuliJgﬂﬂﬂ\‘l
(Partial Understanding %150 Lifin13 ¥ ANA
with Specific Alternative
Conception: PS)
9y a o a
0 ﬂ'J”I?JLGU”IGLi]Wﬂ ANDUNR

(Misconception: M)
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4 a @ [ @
ATWNIANUIN A-1 ﬂmuuﬂuﬂﬁumﬁmwﬂmm"l{f]}’ium’iﬁ]ﬂmiﬁﬂuijlmfuﬁmt’fwm
1 Y @ R4 @
A3 (SE) Sawnumsiamsiseumsdounuuiun Tusiad aeainiFon

:/‘ @ =2 A <
FULTOUANBIUN 5 (AZHUUAN 90 ASLLUU)

v AZUUY AZUUY A AZUUY AZUUY
nouaY GRIETT nouiau GRIETT

1 33 69 21% 41 80
2 42 64 22 37 68
3 39 78 23% 27 72
4 34 64 24 26 68
5 33 70 25 34 74
6* 4] 75 26 43 75
7 38 69 27 33 66
8 32 65 28 37 71
9 40 76 29 29 64
10 38 70

11 34 67

12 46 72

13 31 66

14 29 63

15 34 68

16 33 65

17 38 69

18 35 71

19* 28 65

20 39 67

NATNANSUUUIRATNOUFTIULAUNND 35.65 ALUUY HATAIASUUUINATHA

FIUNAUNIND 69.34 AZLUY
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4 a J o [ (%
ATWNIANUIN A-2 ﬂm!uuﬂ'ﬂﬂJ’fﬂiﬂiﬂGluﬂﬁﬁﬂﬁWiﬂNTﬂﬂ?ﬂ?ﬁ@lﬁ‘ﬁa\‘]ll@g]li‘ﬂﬂﬁ“l]ﬂfﬂi
= ] A 9 [ % 9 = 9
ULV UTULEICHINING (5E) 33UNUNMITIANITLTIUNTAD ULV ULIHU

o J v A c?/‘ Y == A <
NIL!“VIF{'H VOIUNFTIUTULTIUANEIUN 5 (ASLUULO 22 AZLUN)

v AZUUY AZUUY A AZUUY AZUUY
AU GRIETT NoOUSY GRIETT

1 7 19 21%* 3 22
2 3 18 22 8 20
3 9 20 23 5 18
4 6 19 24 7 18
5 8 21 25 6 19
6* 13 20 26 7 18
7 4 16 27* 7 22
8 7 21 28 6 21
9 9 21 29 6 18
10 3 18

11* 6 21

12 10 21

13 6 19

14 6 19

15 8 19

16 6 18

17 10 20

18 6 20

19 7 18

20 8 20

NATNAASUUUIRATNDUFTIULAUNIND 6.89 AUUY LATAALUUUINAIHALI U

UAWINAD 19.44 AZLUUY
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o 1 9 9 4 a o :J‘ @

HANIAIUINKIA £test VOIUUNATOU AN TURFINITIMEVORINIFoUFUNFoNANY
{ =]

19 5 Taeld T sunsudniogy

Paired Samples Statistics

Mean N Std. Deviation |Std. Error Mean
Pair 1 posttest 35.65 29 4.69 .87
pretest 69.34 29 4.47 .83
Paired Samples Correlations
N Correlation Sig.
Pair 1  posttest & pretest 29 .54 .002
Paired Samples Test
Paired Differences
Mean Std. Deviation |Std. Error Mean
Pair 1 posttest - pretest 33.69 4.40 .81

Paired Samples Test

Paired Differences

95% Confidence Interval of the
Difference

Lower

Upper t

df |Sig. (2-tailed)

Pair 1 posttest - pretest

35.36

32.01

41.29

28 .000
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9
o 1 9 9 4 a o 9 @
ADNIIATIUIUNINT #-test "’U@Q!LUU%?’]?[@UUQNIu%ﬁuﬂmi%:nﬂﬂWﬂJﬂQUﬂlgﬂu“ﬁuNﬁﬂNﬁﬂH'l

A o IA o Ay ] Y
1J°Vl 5 AUNUNNNUUA AB 30802 70 (69.34 AZLUU INASUUUIAY 90 ASLLUY) I@Eﬂ“b’

Tulsunsuduiagy

One-Sample Statistics
N Mean Std. Deviation |Std. Error Mean
score 29 69.34 4.47 .83
One-Sample Test
Test Value = 63
95% Confidence Interval

of the Difference

Mean
t df Sig. (2-tailed) | Difference Lower Upper
score 7.63 28 .000 6.34 4.64 8.04




o J 4 a 4
ADNIIATIUIUNINT #-test "’UfNLL‘U‘Uﬂﬂﬁ@‘Uﬂ’JHJ?ﬂlﬂiﬂ1“ﬂ15§@ﬂ13ﬂ1\131’1ﬂ?ﬁ?ﬁﬁiﬂl@\i

9
~ v o/

inGeududisondnuiilii 5 Taol¥lUsunsuduiagy

Paired Samples Statistics

Mean N Std. Deviation |Std. Error Mean
Pair 1 posttest 6.89 29 2.22 41
pretest 19.44 29 1.45 27
Paired Samples Correlations
N Correlation Sig.
Pair 1  posttest & pretest 29 .33 .076

Paired Samples Test

Paired Differences

Mean

Std. Deviation

Std. Error Mean

Pair 1 posttest - pretest

12.55

221

41

Paired Samples Test
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Paired Differences

95% Confidence Interval of the
Difference

Lower

Upper t

df |Sig. (2-tailed)

Pair 1 posttest - pretest 13.39

11.70

30.54

28 .000
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