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DEVELOPMENT OF SCIENCE LABORATORY DIRECTIONS ON HERB PROCESSING
AND NUTRIENT TESTING FOR UPPER SECONDARY SCHOOL STUDENTS.
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Pratuangtip Sukumonjan. (2002). Development of Science Laboratory Directions on Herb Processing
and Nutrient Testing for Upper Secondary School Students. Master thesis, M.Ed. (Science
Education). Bangkok : Graduate School, Srinakharinwirot University. Advisor Committee :

Assoc. Prof. Dr. Vinai Virawatthananon, Assist. Prof. Kulaya Lekskul.

The purposes of this study were twofold : 1) to develop laboratory directions in science on
“Herb Processing and Nutrient Testing”, 2) to study the science achievement and science process

skills before and after learning through utilization of the laboratory directions

The study was achieved through three stages; namely, 1) experimentation in science
laboratory. 2) developing school laboratory directions and. 3) conducting instructional

experimentation.

The results of the study were as follows :
1. Scientific experiments followed well their related theories and were conductive to
developing the school science laboratory directions.
2. The five school science laboratory directions developed manifested the quality of “good”
level.
3. Leaming outcomes of students exposed to instruction utilizing the developed laboratory
directions were found positive :
1) Post-test scores on science achievement of the experimental were significantly higher
than the pre-test scores.
2) Post-test scores on science process skills were significantly higher than the pre-test

scores
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2
o

folwidn desaemodpwiuwidouaciincnaufuasdguasnatulasleseanlad meondaniainsly
. ¥ L oa
dnajusarinhanauudsa
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. Ha A & & & ¥ - = ° aas o ara a
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o v as o A’
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4 a o & ' o« A
Wil 1 gnnadioudianes adlunaaanasauazdiinnimesassuwdsanuEainaluudnalse
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oo a A . o > o § st
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[ A . { [ [
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lasflalaniudnlaiase (Triketohy drindenehydrate) lfnesaunslusduuasnsavaanhazily 3%
nagavlaplasszangldvrsslunssanasas 2 gnunaiaudines  @umsazanefiuloiu 0.1 %
fiesoulmig 1 gnuneieu@iaes wildidhduwhlyéae 5 wiidaesldiiu
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26 0.2499 20 11 57 24 4 0.2499
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Taft Pq (n=27) (n=27) p r Jafuden  Todavesarey
X X Arimmsnadian
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6 0.2419 16 9 046  0.36 v 0.2419
7" 0.2484 20 15 065 0.9 v 0.2484
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10* 02356 20 4 045 059 v 0.2356
11* 0.16 23 17 074 022 v 0.16
12 02499 18 7 046 040 v 0.2499
13 0.2016 14 7 039 026 - -
14*  0.2499 24 8 059 059 v 0.2499
15 02436 21 13 063  0.30 v 0.2436
16 0.2211 18 17 065 003 - -
17 0.2356 13 6 035 026 - -
18* 02499 22 6 051 059 v 0.2499
19* 0.24 18 4 041 051 v 0.24
20 0.2211 17 037 052 v 0.2211
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22* 02016 19 18 069  0.04 v 0.2016
23 0.2176 20 21 076  -0.04 - -
24* 02499 22 9 057 048 v 0.2499
25* 0.24 19 11 056  0.30 v 0.24
26"  0.2419 17 046 037 4 0.2419
27" 02484 25 056 074 v 0.2484
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Taft pq (n=27) (n=27) p r fafden  Tedavastesay
X X Frinumsdadan
28* 0.2451 24 8 0.59 0.59 v 0.2451
29* 0.2451 20 14 0.63 0.22 4 0.2451
30* 0.2436 21 8 0.54 0.48 v 0.2436
31* 02464 18 6 045 044 v 0.2464
32 0.2491 22 7 0.54 0.56 v 0.2491
33 0.25 19 8 0.5 0.41 v 0.25
34 0.2499 15 11 0.48 0.14 - -
35* 0.2419 19 5 0.44 0.51 v 0.2419
36* 0.2435 17 9 0.48 0.30 v 0.2435
37 0.2499 19 11 0.56 0.30 - -
38" 0.2436 24 14 0.70 0.37 v 0.2436
39 0.2496 19 8 0.50 0.40 - -
40* 0.2475 17 7 0.44 0.37 v 0.2475
41* 0.2491 22 9 0.57 0.48 v 0.2491
42* 0.2491 20 5 0.46 0.56 v 0.2491
43" 0.2211 15 4 0.35 0.40 v 0.2211
44 0.24 19* 15 0.63 0.14 - -
45* 0.2475 17 9 0.48 0.30 v 0.2475
46 0.2275 23 11 0.62 0.44 v 0.2275
47 0.2379 19 6 0.46 0.48 v 0.2379
48* 0.2379 23 11 0.63 0.44 v 0.2379
49 0.2059 6 6 0.22 0.00 - -
50* 0.24 16 0.43 0.33 4 0.24
51 0.2211 19 18 0.69 0.03 - -
52 0.2016 20 17 0.69 0.11 - -
53 0.2475 20 10 0.56 0.37 - -
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jafi Pq (n=27) (n=27) p r fafiden  mudevestoseu
X X friumIdaidan
54 0.2176 21 18 0.72 0.11 - -
55* 0.2176 24 16 0.74 0.30 v 0.2176
Ypg = 8.488136
aNnunYsUIIusN = 12.8538
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w.5.aun

ATUNUROUNOWTEN  AZULUURBUNRIITLY D D
1 7 15 8
2 7 12 5 25
3 9 13 4 16
4 10 16 6 36
5 7 11 4 16
6 12 5 25
7 10 11 1 1
8 6 11 5 25
9 13 4 16
10 9 16 7 49
11 11 11 0 0
12 9 15 6 36
13 1" 11 0 0
14 8 13 5 25
15 8 13 5 25
16 11 12 1 1
17 7 10 3 9
18 5 10 5 25
18 9 | 13 4 16
20 7 11 4 16
21 8 11 3 9
22 7 13 6 36
23 7 14 7 49
24 7 15 8 64
25 12 18 6 36
26 8 16 7 49
27 6 14 8 64



AT 19 (d8)

210

wIauR AzLUKRBUNWEEY ASUUUFBURAIIEU D D
28 5 15 10 100
29 10 14 4 16
30 10 14 4 16
AERPEY 247 392 145 865
fuadn 8.23 13.06 - -
s° 361 3.99 - -
S.D. 1.90 1.99 - -




AT 20 ATLUWIANNEENTZUIUNTN N INENAEATa N unauLazRadTaY

211

o
U.3.0UN

ATUUUFBUNBWTIN  ATUUURALRAAUIIY D D
1 14 22 8 64
2 10 23 13 169
3 14 22 8 64
4 10 23 13 169
5 12 28 16 256
6 12 28 16 256
7 9 25 16 256
8 13 30 17 289
9 15 26 11 121
10 19 27 64
11 24 27 9
12 10 29 19 361
13 14 27 13 169
14 11 25 14 196
15 17 29 12 144
16 14 24 10 100
17 12 24 12 144
18 14 24 10 100
19 15 26 11 121
20 15 27 12 144
21 13 27 14 196
22 16 27 11 121
23 12 28 16 256
24 14 22 8 64
25 22 32 10 100
26 8 24 16 256
27 16 25 9 81
28 10 31 21 441
29 12 24 12 144
30 22 31 9 81
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