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THE DEVELOPMENT OF A LEARNING ACTIVITY PACKAGE TITLED MICROORGANISMS
IN WASTEWATER TREATMENT FOR GRADE 10 STUDENTS
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Akapob Sroyfar. (2015). The development of a learning activity package titled
microorganisms in wastewater treatment for grade 10 students of Matthayom
Watsing School. M.Ed. (Secondary Education). Bangkok: Srinakharinwirot

University. Thesis Advisor: Asst. Prof. Dr. Porntip Siripatharachai.

The purposes of this study were : 1) to develop learning activity package
tittedmicroorganisms in wastewater treatment to meet the required efficiency and; 2) to
examine learning achievement on wastewater problem awareness. Thirty grade 10 students
of Matthayom Watsing School who enrolled in an Independent Study Course for the first
semester of academie year 2015,were purposively selected as the sample. The research
tools included the learning activity package titled microorganisms in wastewater treatment,
the learning achievement test, and the test on wastewater problem awareness. The statistics
used in the study were Efficiency and Effectiveness Index (E,/E,), and t-test for dependent
sample.

The results show that:

1. The efficiency of learning activity package titled microorganisms in wastewater
treatment is 80.30/83.00.

2. Students’ learning achievement posttest scores are significantly higher than
pretest scores at .05 level

3. Students’ wastewater problem awareness posttest scores are significantly higher

than pretest scores at .05 level
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A1319 4 NANNTAATIZY ANAINNENNGE (p) ANBNUIAANLLN (1) LATANAINNLTRT8

LULNAFELTANAANNNENINT9EEU FesqauvTdiNanistintdniinide a1uau 40 de

InelfnsaAziuuunaaausieda (Item Analysis) AtiA 27%

90

faf P r dai P r
1 0.75 0.30 21 0.65 0.40
2 0.70 0.40 22 0.65 0.40
3 0.80 0.50 23 0.80 0.40
4 0.60 0.40 24 0.70 0.30
5 0.55 0.30 25 0.55 0.30
6 0.75 0.30 26 0.70 0.40
7 0.75 0.30 27 0.80 0.30
8 0.75 0.30 28 0.75 0.30
9 0.45 0.50 29 0.80 0.40
10 0.70 0.50 30 0.80 0.40
11 0.85 0.30 31 0.80 0.40
12 0.70 0.50 32 0.85 0.30
13 0.85 0.30 33 0.40 0.40
14 0.85 0.30 34 0.45 0.70
15 0.85 0.40 35 0.85 0.30
16 0.35 0.30 36 0.85 0.30
17 0.45 0.50 37 0.60 0.40
18 0.80 0.40 38 0.65 0.50
19 0.85 0.30 39 0.85 0.30
20 0.65 0.50 40 0.80 0.40




ANAINENNNNE (p) BEFLNTN (0.53-0.85) ANBTUIRAILUN (1) BETzUdNN (0.30-0.70)
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LULNAgeLTANAdNnNENINI9EEY FesqauvTdiNanistintinidy HA1ANmedui 0.834

A1979 5 ANBTUNARULNTEde () 1esuuudnmumnssuinsailynui@e

UB r Uf r

1 0.61 11 0.24
2 0.47 12 0.42
3 0.48 13 0.36
4 0.47 14 0.73
5 0.64 15 0.61
6 0.35 16 0.36
7 0.60 17 0.29
8 0.30 18 0.33
9 0.36 19 0.36
10 0.59 20 0.73

1 dl QI/ o o 1 o/ dl
ANANNLTANULRILLUIAAINATENLUNLNINLN 0.864
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20 +1 +1 +1 0 0 3 0.60 1415
21 +1 +1 +1 +1 0 4 0.80 1415
22 +1 +1 +1 +1 +1 5 1.00 %
23 +1 +1 +1 +1 +1 5 1.00 1415
24 +1 +1 +1 0 +1 4 0.80 1415
25 +1 +1 +1 +1 +1 5 1.00 1415
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