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ABSTRACT
The purposes of this research involving ninth graders were: 1) to develop courseware to learn
multiplication with a required efficiency of 80/80 2) to determine the effectiveness index of the developed
courseware, 3) to compare effectiveness of using the courseware vs a traditional teacher 4) to compare
analytical thinking between using the courseware and a traditional teacher and 5) to study the attitude towards
learning with courseware vs a traditional teacher. The sample consisted of 19 ninth grade students at Ban
Nong Nok Koo School, Tambon Thalad, Amphoe Chumpuang, Changwat Nakornratchasima in the first
semester of the academic year 2012 learning using courseware, obtained using the cluster random sampling
technique. A control group of 19 ninth grade students at Ban Hui Bong Wittaya School, Tambon Thalad,
Amphoe Chumpuang, Changwat Nakornratchasima learning by using a traditional teacher. The instruments
used in this study were: 1) courseware to learn multiplication comprised of five learning units for 18 hours 2)
plans for learning multiplication with five plans for 18 hours 3) a 30-item, four-choice achievement test on
multiplication for grade nine students with discriminating powers (B) ranging .33-.72 and a reliability of .97 4)
a 20-item four-choice test of analytical thinking with difficulties (p) ranging .58-.79, discriminating powers (r)
ranging .46-.86 and a reliability (KR 20) of .95 and 5) a 15-item rating-scale of attitude towards mathematics
learning with discriminating powers (rxy) ranging 0.49-0.089 and a reliability () of .93. The statistics used in
the study were percentage, mean, standard deviation, and t-test (Independent Samples)
The research results are :

1. The developed courseware for learning multiplication for ninth graders had an efficiency of
83.95/81.58.

2. Courseware students had learning progress at 65 percent.

3. The students using courseware for learning multiplication showed a higher learning achievement
mean score than those using a traditional teacher at the .01 level of significance.

4. The students who learned multiplication using the courseware showed a higher analytical thinking
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mean score after learning at the .01 level of significance.

5. The students using courseware displayed analytical thinking as a whole at a high level.

Keywords : Courseware ; Learning Teachers ; Learning Achievement ; Analytical Thinking
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