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ABSTRACT

The purposes of this research were to develop a project-based learning management
plan on Solutions to enhance students’ integrated science process skills and study the integrated
science process skills of the eighth grade students via the project-based learning activities. The
research was divided into 2 phases. Phase 1, project-based learning management plan
development. The key informants were 5 experts. The research instruments was the 15-hour
project-based learning activity plan. Phase 2, the study of eighth grade students’ integrated
science process skills. The target group was 42 students from the class 2/1 at Borabue
Witthayakhan School, Borabue District, Maha Sarakham Province under Office of Educational
Service Area Secondary School, Region 26 in semester 1 of 2019 academic year. The research
instruments consisted of 1) a four multiple-choices science process skills test according to AAAS
including formulating hypotheses, defining operationally, identifying, and controlling variables,
experimenting, interpreting data, and making inferences with free content in science, totally 50
items. The IOC of the test were in the range of 0.60-1.00 with discrimination power (r) of 0.33-
0.82 and reliability (KR-20) of 0.88. And 2) The Integrated Science Process Skill Evaluation
Form of the project report with 3 rubrics scales. The IOC of the evaluation form were in the range
of 0.80-1.00 with the Rater Agreement Index (RAI) of 0.83. The research revealed that 1) the
qualities of project-based learning management plan for the eighth grade students was indicated at
high to very high appropriateness level (X = 4.40 -4.80, SD = 0.45-0.55) in all aspects.
2) Students who studied via project-based learning activities on Solution showed scores of

integrated scientific process skills regarding the defining operationally of work at the highest



score 74.60% 60 (X = 4.48, S.D. = 0.94) and formulating hypothesis at the lowest score 70.60%
(X=14.24,S.D. = 0.82). The students’ integrated scientific process skills from the scoring criteria
of the project report showed the average score of defining operationally at the highest score
92.86% (X = 2.79, S.D. = 0.42) and the formulating hypothesis at the lowest score 80.16%
(X = 2.40, S.D. = 0.50) which congruent with the results from the multiple choices’ science

process skills test.

Keywords: Project-Based Learning; Integrated Scientific Process Skills; Solution

Major Advisor
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34 1 -1 1 1 1 3 0.60 AOANADY
35 1 1 1 1 1 5 1.00 A0ANADY
36 1 1 1 1 1 5 1.00 A0ANADY
37 1 1 1 1 | 5 1.00 A0ANADY
38 1 -1 1 1 1 3 0.60 A0ANADY
39 1 0 1 1 1 4 0.80 AOANADY
40 1 1 1 1 1 5 1.00 A0ANADY
41 1 1 1 1 1 5 1.00 A0ANADY
42 1 1 1 1 1 5 1.00 A0ANADY
43 1 1 1 1 1 5 1.00 A0ANADY
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M3 A.1 (A9)

mmﬁmﬁummﬁﬁ}mmm AN uila
Foil , , . . ' T0ANdY  prmINg
auinl  Aun2 Aun3  aufi4 Auns DR 10C
44 1 1 1 1 1 5 1.00 A0ANADY
45 1 1 1 1 1 5 1.00 A0AAADY
46 1 1 1 1 1 5 1.00 A0ANADY
47 1 1 1 1 1 5 1.00 AOANADY
48 1 1 1 1 1 5 1.00 AOANADY
49 1 1 1 1 1 5 1.00 AOANADY
50 1 1 1 1 1 5 1.00 AOANADY
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AR uvesdiFemy AN utla
Toil , , ' ' ' @0ANd0s  pmIng
auill  Aun2 Aun3  auii4 Auls YR 100
1 1 1 1 1 1 5 1.00 A0ANADY
2 1 1 1 1 1 5 1.00 AOANADY
3 1 1 1 1 1 5 1.00 AOANADY
4 1 1 1 0 1 4 0.80 AOANADY
5 1 1 0 1 1 4 0.80 A0ARADY
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A1 TUUNVOILY Y TANNHENTTUIUMTNININGIMAATVUYTAUINITVOIURToU

o.’ll % =2 ~yA o 9/
FUNTONANEILN 2 919U 50 v

Foil gdmun uilawa uilawanaunindoaou
()
1 0.52 144 1418
2 0.49 1414 1418
3 0.36 1414 1518
4 0.25 i Yinlzaidedaia
5 0.01 i ﬂ%uﬂa;wsaﬁﬂﬁ”q
6 0.34 1414 45
7 0.04 i Ysnlzaiedaia
8 0.21 fia ﬂ%uﬂa;wsaﬁﬂﬁ”q
9 0.45 1418 45
10 0.54 1414 45
11 0.47 1414 45
12 0.48 1414 45
13 0.71 1418 1418
14 0.75 1418 1418
15 -0.12 i Juljeniedait
16 0.72 1418 1418
17 -0.01 i Juljeniedaita
18 -0.17 fia Juljeniedain
19 -0.11 i ﬂﬁuﬂgamaﬁ@ﬁq
20 0.59 1414 1418
21 0.62 1414 418
22 -0.11 fia ﬂiuﬂ‘;ﬂﬁiﬂﬁﬂ'ﬁﬂ
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3 (90)

a
AMINN A

q

LLﬂﬁNﬁﬂﬂ!ﬂWW"’ﬁJﬂﬁ@U

uana

o

91UV ULUN

=
3%

(r)
0.32

23

1
w A way
Jsu5anTeaang

]

0.45

24

Lt d
A<

-0.11

25

|
v A uJQy
1Jsus5avTeaang

1

0.82

26

v d
A<

-0.11

27

0.39

28

1
v A uJQy
1J5u59vTeaaNg

]

0.53

29

v d
A<

-0.04

30

1
313

]

0.48

31

N<

29A

511

v d
A<

-0.03

32

0.58

33

]

0.33

34

0.28

35

>
<

-0.11

36

0.48

37

0.50

38

8

0.59

39

-0.08

40

0.39

41

8

0.36

42

0.10

43

N<

913090

1511

v d
A<

0.23

44

0.52

45

1
w A ruay
1Jsu5arTeaang

]

0.43

46

L d
A<

-0.19

47

(19)
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M3190 A.3 (AD)

Foil ST uilama uilaragaunmiodon
(r)
48 -0.36 la Jsulzaniedait
49 0.52 1414 1414
50 0.40 1414 1414
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AT IUN () BYITNIN-0.3660 -0.8295 TUMIAARBNLULNNBZNTZUIUNT

a 7% y ) Y A A Yy A A o Yo oo
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TUYTUINGT YOI oY

U0 p; q; P g
1 0.79 0.21 0.17
2 0.79 0.21 0.17
3 0.39 0.61 0.24
4 0.76 0.24 0.18
5 0.71 0.29 0.21
6 0.76 0.24 0.18
7 0.11 0.89 0.09
8 0.39 0.61 0.24
9 0.58 0.42 0.24
10 0.55 0.45 0.25
11 0.45 0.55 0.25
12 0.61 0.39 0.24
13 0.61 0.39 0.24
14 0.53 0.47 0.25
15 0.08 0.92 0.07
16 0.53 0.47 0.25
17 0.63 0.37 0.23
18 0.97 0.03 0.03
19 0.97 0.03 0.03

20 0.71 0.29 0.21

21 0.37 0.63 0.23

22 0.97 0.03 0.03

23 0.29 0.71 0.21

24 0.66 0.34 0.23

(#18)
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9

1o p; q; P; g
25 0.97 0.03 0.03
26 0.50 0.50 0.25
27 0.97 0.03 0.03
28 0.53 0.47 0.25
29 0.68 0.32 0.22
30 0.68 0.32 0.22
31 0.61 0.39 0.24
32 0.74 0.26 0.19
33 0.66 0.34 0.23
34 0.55 0.45 0.25
35 0.45 0.55 0.25
36 0.97 0.03 0.03
37 0.24 0.76 0.18
38 0.58 0.42 0.24
39 0.42 0.58 0.24
40 0.87 0.13 0.11
41 0.63 0.37 0.23
42 0.32 0.68 0.22
43 0.61 0.39 0.24
44 0.71 0.29 0.21
45 0.45 0.55 0.25
46 0.32 0.68 0.22
47 0.16 0.84 0.13
48 0.21 0.79 0.17

(#19)
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M3190 .4 (AD)

9

U0 p; q; b; G
49 0.47 0.53 0.25
50 0.68 0.32 0.22

] A v a 4 9y J a 7
ATNNMBDNUUDILUUUIANDHENICUIUNIINININYIAITAT Iﬂﬂi%?‘ﬁﬂl@ﬁﬂlﬂ@i'ﬁaﬁ1ﬁﬂ

&1 (Kuder-Richardson Methods : KR-20)

k ) P,
KR-20=|— 1-——
k-1 s?

1 4 ) v
Lﬁﬁ] KR-20 Ny auﬂizammmx%auumamuumﬁaumﬂq3J

o 9
k UNY UIUVOTDU
(% ! o 1 9
D, HNY A IUIUIUAUADULUAASVDYN
2 1 Y a Y A . A T v
q, UNY aﬂmumammuwﬂiu%‘n 139 INNY 1 - p,
SZ uny AnuulslsiueasIuTIL t

unua lugas

50 9.50
KR-20=|— 1-—
50-1 76.08

=[1.02] [1-0.13]
=[1.02][0.87]

=0.88

' §y & v o a 7% Y
ﬁ?ﬂ ﬂ'lﬂj'lﬂl%@uumﬂ\ulﬂﬂjﬂﬂﬂH$ﬂﬁgﬂjuﬂ'ﬁﬂ']\ijﬂﬂ'lﬁ']ﬁﬂielluﬂim']ﬂ'li NN 0.88
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Judith A. Burry-stock ttagAtde (Burry-Stick and Others. 1996)

110 RAI UMY
R, unu

R, unu

I uny

K unu

unua lugas

RAI=1-

K
P IR, Rol

K(I-1)

I (= < 9 o 9 A
Audrianuruneanuue iy

I { a { a {
duazuuunldnnduseduaun 1 Tunganssud k
(k=1,2, 3,...,K)

< { a { a {
dunzuuunldnndusadiuaun 2 lungdnssun K
S o & 4 v . .
dudrmauazuuunaruandu 114 (Scoring rubrics)

I o a v 2 Y
Lﬂuﬁﬂu’)qu]ﬂﬂiﬂJU\i%ﬂﬂﬁﬂJﬂ

k
3 Yk=1 IR1k-Rzkl

RAI =1
K(I-1)
3
T 6(4-1)
3
=1- —
18
=0.83

= ) ' 9 Aa K A [ =< 1 a
ﬁ?‘ﬂ ﬂ%umma@ﬂﬂamszmngﬂszmumum 10U 0.83 FIUEAIUMVUYTZINU
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a
A1 19N 2.1
4

LUUULYYIATNEEATEUIUMTNNING IR TUYTaIM TNl [R5 UmITIAMsious UL

Taseaudlugiu
4 ﬂzuuuuuui’ﬂﬁ’ﬂmﬂﬁxmumimﬁwmmam%ﬁ?uyjmmw
AuN )
(AZLUWAN 30 AZHUU)
1 21
2 21
3 19
4 18
5 20
6 18
7 20
8 20
9 19
10 18
1 19
12 20
13 19
14 21
15 19
16 22
17 20
18 20
19 18
20 22
21 20
22 19
23 24

(#19)
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d’ 1
M1919N 2.1 (919)

4 ﬂzuuuuuuihﬁhyzﬂizﬂﬁuﬂ1TWN3ﬂ8Wﬁﬁﬁ§%ﬂyim1ﬂﬁ
AUN <
(AZUUULEN 30 ASLUN)
24 19
25 19
26 25
27 22
28 21
29 21
30 21
31 24
32 20
33 18
34 20
35 21
36 21
37 21
38 18
39 22
40 18
41 22
42 18
AUREY 21.02
da1uﬁaanrun1ﬁig1u 1.72

$ouay 67.48
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