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Effects of applying chemical usage reduction model on knowledge,

awareness, and behavior in chemical consumption reduction
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Abstract
This research aimed to study the effect of using chemical usage reduction model by applying the environment

education process to students at the Rajamangala University of Technology Suvarnabhumi. Comparisons of knowledge,
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awareness, and behavior of chemical substance consumption quantity reduction before and after training were

classified by personal factors. The purposively selected subjects under studied were 42 sophomore students, who

already took analytical chemistry class. The data were collected by knowledge tests with discrimination power of

0.20-0.73, and reliability of 0.90, awareness questionnaires with reliability of 0.91, and behavior questionnaires with

reliability of 0.90. The data were analyzed by content analysis, percentage, means, standard deviation, t-test, and F-test.

The results revealed that by applying chemical usage reduction model using the environment education

process to students at Rajamangala University of Technology Suvarnabhumi, the students’ knowledge were at the

highest level, while awareness and behavior were at the high level. The comparison between before and after

training showed statistically significant difference at the level of 0.01, and personal factor comparison illustrated that

the students with different grade averages had statistically significant differences at the level of 0.01, for knowledge,

behavior and awareness.

Keywords: chemical consumption reduction, chemical usage reduction model, environment
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Table 1 Efficiency of chemical usage reduction model.

items number of students X S.D percentage
efficiency of process (E1) 48.90 0.90 81.51
efficiency of product (E2) 51.02 1.74 85.04
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Table 2 Pre-test and post-test of using chemical usage reduction model.

pre-test post-test
comparison df t p-value
X S.D. S.D.
knowledge 48.90 2.28 51.02 1.74 41 -60.105 0.000
kwareness 2.53 0.18 4.07 0.22 41 -62.750 0.000
behavior 2.48 0.17 3.88 0.28 41 -38.352 0.000

' significant in statistics level 0.01
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Table 3 Comparisons of knowledge, awareness, and behavior in reducing overall chemical consumption

of students (by gender) after using chemical usage reduction model.

male female
comparison df t p-value
f S.D. )_C S.D.
knowledge 51.20 1.99 50.97 1.69 40 0.362 0.427
awareness 4.06 0.17 4.08 0.23 40 -1.88 0.76
behavior 3.87 0.24 3.88 0.29 40 -1.24 0.298

’ significant in statistics level 0.01
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Table 4 Comparisons of knowledge, awareness and behavior in reducing overall chemical consumption

of students by secondary education after using chemical usage reduction model.

science - mathematics

arts-mathematics

comparison — — df t p-value
X S.D. X S.D.

knowledge 51.17 1.75 50.28 1.60 40 1.23 0.965

awareness 4.08 0.23 4.04 0.18 40 -0.30 0.163

behavior 3.87 0.29 3.90 0.21 40 0.44 0.142

’ significant in statistics level 0.01

AN (Table  4) Wy naIn19 gluwuy
nrantiuimnisliansiaiuinAneaa
gnan1sAne I usEAUNsENANHIWANANSAY
HPwg Anumszin wasnganssnlunisantBanns
mal¥anaaREnansyiaunnsdanadenAnETes

nAnmn Tuuansnai

A

a1n (Table 5) wWua1uadn s hdsduwuy

al

AP

nsantsnanisldarsipidnAnendings
RALATANLANFANTURANG ANATzIN LAy

a 2 ¥ =
wgAnssulunisandinaunisldansiall

FAtNITUIUNIAILIARANANHIUBIUNAN L

'
o [ % aaa

uAnANeueenelladAnun19atian 0.01



238

LUNIA. (NYBEAVANTUASAIANAIANT) 3(2) : 229-240 (2561)

Table 5 Comparisons of knowledge, awareness and behavior in reducing overall chemical consumption

of students by cumulative GPA after using chemical usage reduction model.

source variance df SS MS F p-value
knowledge

less than 2.00 between groups 2 72.101 36.051 26.591 0.000
2.01-2.50 within the group 39 52.875 1.356

2.51-3.00

more than 3.00

awareness

less than 2.00 between groups 1.137 0.569 11.257 0.000
2.01-2.50 within the group 39 1.970 0.051

2.51-3.00

more than 3.00

behavior

less than 2.00 between groups 1.008 0.504 21.081 0.000
2.01-2.50 within the group 39 0.933 0.024

2.51-3.00

more than 3.00
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