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6(2), 2023 : 117 - 132
Abstract

The purposes of this research were to develop Phimai Dam learning manual to be with efficiency and
effectiveness, to study and compare knowledge, attitude, environmental ethics before and after the learning and
students with gender different. The sample used in the study were 31 the 4th year undergraduate students in
Environmental Education program, Faculty of Environment and Resource Studies, Mahasarakham University, by
voluntary sampling. The research tools were a Phimai Dam leaning manual, knowledge test about Phimai Dam,
attitude test towards Phimai Dam and environmental ethics test. The statistics used for data analysis were
frequency, percentage, mean, standard deviation paired t-test and One - way ANOVA. The results of the research
showed that the manual was efficiency of 81.61/80.75. The effectiveness of the activity manual index was equal to
0.7181. The students had more knowledge and effected to increased student progress after using the leaning
manual at 71.81%. After the leaning the students had an average score of knowledge, attitude and environmental
ethics more than before leaning significantly statistically level of .05. There was no difference between average

score of the knowledge, attitude and environmental ethics of students with different gender.

Keywords: Learning manual, Phimai Dam, knowledge Attitude, Environmental ethics
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