ﬂ'ﬁ‘L‘]_E‘EI‘]_ILﬁﬂﬂﬁﬂHZﬂizuquﬂ’]iVﬂ\ﬁV]ﬂqﬁ’?@ﬁl{LL@Zﬂ’J’]N@’]NW?ﬂIﬂﬂ’]?ﬁ\T
o | :j/ o = % dld a a = =
ADNLRSTIN T T Ul BN AN RaUsY 3R INeAanslnaluaz I

v 1
ANTHNFIA DN AR BN U N HENTZUIUNIN N AN AT

wdnadaun - mealssiasy

?mﬂqﬁwuﬁﬁﬂudawﬁw@Nmﬁ‘ﬁﬂmMﬁuwﬁﬂQM§ﬂ?‘ﬂ;mﬁm;mmmumﬁm%m
AN TINTANHIING NGRS NIATTNTRRINAN
ANMLATANERNT AWIAINIINUNINENAY
UnnsAnun 2544
ISBN 974-17-0639-1

AUANTIBIANIAIN TN AN



A COMPARISON OF SCIENCE PROCESS SKILLS AND QUESTIONING ABILITY OF THE
LOWER SECONDARY SCHOOL STUDENTS BETWEEN GROUPS LEARNING SCIENCE WITH
AND WITHOUT PRACTICING QUESTIONS ENHANCING SCIENCE PROCESS SKILLS

Miss Naiyana Trongprasert

A Thesis. Submitted-in—Partial Fulfillment-of . the Requirements
for the Degree of Master of Education in Science Education
Department of Secondary Education
Faculty of Education
Chulalongkorn University
Academic Year 2001
ISBN 974-17-0639-1



fndaanetinus AN U N NI UIUNNTNNAINEN AN AR TUAZ AN AN TD 11NN9T5
o o a ?/ o =K % alld a a = 1
ANDNNARIIN T Ut U asNAN I NAUAU NEFLURT AN ANE RS IR LAy TR
ANTHNFIAID NN AN BN LN N HENTZUIUNIN NN AN BT

Tne wealeun  Alaviasy

AU NN9ANEANENARRT

o‘d‘ Yo & a o ' 6
ANA7ENLTNEN ETN8ANansNANgs As. WHAUS  LATTALA

¥ 1

AMzAZANARS ainasnsninunanenal audR A dnusaiuiiiludeunilnes

NNIANEHIANNUANG ATy U INUNT T

................................................... AULAATUZATANART
(389A0AR31A03E] A9, Tt Auaniend)
AZNITUNTADLAINYITWLS

....................................................... 1192811NTTNNNT

(309ANERT1ANTE AT, AUNFIRTY  E@RNTIT)

....................................................... a799¢NUFNE

(HH9eAamaNANIEl Ae. ANWUS  LaEA 1)

....................................................... N7ITNNIT



e GESHEHAGPRR MM LNE LY NN IZLAUNINIANEN AN RS LAZ AN
aunsnlunsiesmuresinGeutudssnAnsneudy RGBT ANemanslneiiuay
LTSN AR D R WA NN LU TN AN GRS, (A COMPARISON OF
SCIENCE PROCESS SKILLS AND QUESTIONING ABILITY OF THE LOWER
SECONDARY SCHOOL STUDENTS BETWEEN GROUPS LEARNING SCIENCE
WITH AND WITHOUT PRACTICING QUESTIONS ENHANCING SCIENCE PROCESS
SKILLS) . 7itf3nm : u.na. Raioss wazAL, 172w, ISBN  974-17-0639-1

v
o

N19998A3Y

o

1 v
mnUszaAiiednsa 1) NHENIZUAUNINIENEIAIERT LATAINATNITD LUNI9AIAIDN

(2 p

o

X
UN
o T o = v o = A e o a I =

PANUNFUUTUTBLNANHIAAUAY  NAINITHNAYAID NN NI LIANHENTEUAUNITNNINYVANE RS 2) Lﬂ?‘ﬂ‘i_lmf;lll

v v 1
ANHENITLIUNINNANEIANART LATAINAINITN UNNIFIAININ TN T UTUNFaNAN I AOUAY  SenInangund

s = :I/ 3 Aﬂl 1% o a I8 1 o 1 A o A ?/ o =2 = al
wazTANTENAIAID NN REWINHEN 3219UNNINANEIANERT NENANaENe Ae UnFauiulsandAnutyn 2
TaaBauansnainansniuingade daesisen uidu 2 NN A9 NENNAGEY 41U 33 AU LATNENAILAN

° = = =8 :// o tﬁl o % = o = s =X :‘/ o
AU 33 AU FaulaaiinisnfaAarnuiar @y nEenszuaunim1anaAans wazBaulaaldin1sinasannna

A o o

WaRRUNNHENIZUAUNNINNANEIANERT LATeRaf I dlun1394e As 1) LULAARNEENILLIUNN NN ANERST

|
o

ARAIANNILWINEL 0.90 1A 2) WIUIAAINANNITD INITAIAI D NN AN LN N HENFLLIUNNININANENANE AT

o % aa

HA1ANTENIWINAL 0.70 AiasziitieyameanafTesay. ANedy daudeuuunInIgIu uasaiANAgeaLANT (ttest)

k')
nansIdeaglIFAsl
o A a a e Ao o a ' a a P
1. dnFaunGaulnednisinasainumeianniabenszuumsmaannmans  WidtangiAans
IFnzuuwinEenIzuauNIaMINIne AanfgandunneinnIuARe gendnfensy 70
o = A =~ = o o A o o a s A a -
2. thEsunzaulsadnistindeAinimeiannezaszuIuMIMInaman;  WisanaAans
THAzuuuANaINI0 TUNIFIAININGININNTTANIYUARD §9ndnFasas 70

o o Ao = < > o Ao o a ¢ Ao
3. uﬂLTﬂu'ﬂL?ﬂuiﬂﬂwﬂq?ﬁjﬂW\TﬁflﬂqNLWﬂW@Ju1WﬂH$ﬂ§$U3uﬂ1§ﬂ1\13W81ﬁ1ﬁﬂi HANNPBENTEUIUNIT

o o A

v 1
maanedgns  ludsanadignsgandinBeunGeuing liin st ssAt o mi e WA AYE AT ZUIUMINY

o o a

nomans  adraldeddoynisadfinszsu 0.05
2

o o

o = PR = = A o o a < =
4. uﬂLﬁ‘ﬂuwLTHUTW?JNﬂ’]TﬁJﬂmQﬂ’]ﬂ’]NlW@WﬁuuTﬂﬂygﬂiglrJuﬂ']ﬁVl'N')‘ﬂﬂ-lﬁ']ﬁﬂi Nm’mzﬂwﬁiﬂuﬂ’]i
v

° e A A = = 2o A o o a s | Ao o o
QQﬂqﬂqNQ\jﬂqﬁluﬂL?EJLW]L?Huiﬁﬂiﬂmﬂqﬁ'ﬁjﬂ5]\‘1V’]’]ﬂ']NlW@W@luw%ﬂHZﬂﬁgu’]uﬂqTﬂ'qufnﬁ']ﬁ@]i AN ULIRAN ty

NNADANILHU 0.05

NANTN WBENANEN AVUNATAURB . ..o
a = a I'd A d‘ e‘all
Aakialyig! NIANINEIANART @Wﬂﬂ@“ﬁ@@q@qﬁ‘ﬂﬂlﬁ‘ﬂﬂq ..................................

UnnsfAnmwn 2544 ANtNaTaa1aN9E LTI -



##4283732727  :MAJOR SCIENCE EDUCATION
KEY WORD: PRACTICING QUESTIONS ENHANCING SCIENCE PROCESS SKILLS /SCIENCE PROCESS
SKILLS / QUESTIONING  ABILITY
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The purposes of this research were to 1) study science process skills and questioning ability of
the lower secondary school students after practicing questions enhancing science process skills in
science class . 2) compare science process skills and questioning ability of the lower secondary
school students between groups learning science with and without practicing questions enhancing science
process skills. The sample were two groups of mathayom suksa two students of Chulalongkorn University
Demonstration School. They were devided into two groups: an experimental group with 33 students; learned
by practicing questions enhancing science process skills and a control group with 33 student; learned
without practicing questions enhancing science process skills. The research instruments were 1) a test of
science process skills, the reliability of the test was 0.90 2) a test of questioning ability, the reliability of
the test of questioning ability was 0.70.. The collected data were analyzed by means of percentage,
arithmetic means, standard deviation and t-test.

The research findings were summarized as follows:

1. The average score of science process skills of the students learned by practicing questions
enhancing science process skills was higher than 70 percent which was the criterion score.

2. The average score of questioning ability of the students learned by practicing questions
enhancing science process skills was higher than 70 percent which was the criterion score.

3. The science process skills of students learned by practicing questions enhancing science
process skills was higher than those learned without practicing questions enhancing science process
skills at the 0.05 level of significance.

4. -The questioning ability of students learned by practicing questions enhancing science process
skills was higher than those learned without practicing questions enhancing science process skills at the

0.05 level of significance.
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A5197 10 AIANENNGTE (P) LAZAIAUNIARLLLN (r) Wusnaderealuudnineznssuaunisg

N1ANENAIRAT TUATINLANERT 399 AIUIT A1UIL 80 18

dad ANANNENGTE (P) ANBUNARIUUN ()
1 0.55 0.31
2 0.45 0.62
3 0.41 0.23
4 0.47 0.34
5 0.75 0.25
6 0.63 0.45
7 0.75 0.70
8 0.62 0.49
9 .23 0.69
10 0.41 0.33
11 0.68 0.40
12 0.43 0.44
13 0.35 0.20
14 0.65 0.21
15 0.40 0.28
16 0.62 0.36
17 0.46 0.66
18 0.75 0.60
19 0.72 0.69
20 0.61 0.79
21 0.58 0.55
22 0.46 0.38
23 0.68 0.25
24 0.67 0.70
25 0.78 0.80
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A9 NN 10 (F4)

e ANAINENNEE (P) ANBUIARLUN (1)
26 0.73 0.37
27 0.61 0.43
28 0.44 0.39
29 0.55 0.52
30 0.39 0.41
31 0.61 0.35
32 0.33 0.24
33 0.33 0.45
34 0.53 0.66
35 0.76 0.64
36 0.76 0.56
37 0.30 0.32
38 0.39 0.20
39 0.58 0.26
40 0.62 0.75
41 0.42 0.38
42 0.47 0.53
43 0.31 0.33
44 0.74 0.59
45 0.79 0.80
46 0.54 0.71
47 0.50 0.21
48 0.62 0.43
49 0.61 0.68
50 0.78 0.80
51 0.51 0.57

52 0.54 0.64
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=)

A9 NN 10 (F4)

e ANAINENNEE (P) ANBUIARLUN (1)
53 0.58 0.47
54 0.34 0.71
55 0.54 0.74
56 0.56 0.59
57 0.54 0.68
58 0.59 047
59 0.48 0.80
60 0.48 0.80
61 0.67 0.43
62 0.53 0.52
63 °33 0.34
64 0.69 0.45
65 0.41 0.43
66 0.58 0.67
67 0.45 0.25
68 0.48 0.37
69 0.46 0.37
70 0.35 0.30
71 0.37 0.45
72 0.54 0.47
73 0.41 0.47
74 0.25 0.31
75 0.42 0.62
76 0.49 0.55
77 0.43 0.55
78 0.33 0.70
79 0.50 0.62

80 0.64 0.51
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A1519N 11 ANANENNEIE (P) BWAZANBIWIAALLN (1) U edaaa9ntLIAANEIN170 bN3

FIAN DN AN BN U N HENIZUIUNININAINLNANE AT TUATIANENAIRAT [71UU 20

dei ANAINENNEE (P) ANBIUIRRLLN (1)
1 0.75 0.31
2 0.64 0.41
3 0.59 0.45
4 0.56 0.43
5 0.70 0.33
6 0.55 0.42
7 0.77 0.25
8 55 0.44
9 0.67 0.36
10 0.76 0.24
11 0.57 0.43
12 0.59 0.40
13 0.55 0.41
14 0.78 0.23
15 0.59 0.42
16 0.73 0.37
17 0.61 0.44
18 0.65 0.43
19 0.58 0.35
20 0.68 0.39
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