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40| - Shicet MeIMSO| ST AlZEh 59| oot gR(oof TACH ZHEHE Maf X g8 XO[o B AT

duk FhA AT
=) 4277) =H84) 4(69)
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(Abstract)

Spatial Ability, Its Relationship to Mathematics Achievement,
and Strategic Choices for Spatial Tasks Among Engineering Freshmen,
and Gender Differences

Yon Mi Kim
Hong Ik University, School of Engineering

In this research, based on the fact that spatial ability is important for the achievement in the STEM fields,
and technological innovation, Purdue Spatial Visualization Test-Rotation has been used to investigate engineering
freshmen's spatial ability and gender differences. Students who have taken advanced mathematics courses in high
school(those who have taken type B math test in Korean SAT test) and students with general math courses(those
who have taken type A in Korean SAT-Math test) are included in this study to find out the relationship
between mathematics achievement and spatial ability. Finding out the strategies taken by students was another
aim of this study. This strategic differences between high achievers and lower achievers, male and female students
were analyzed from students’ self report. Spatial ability test score was highest in the SAT-Math type B male
students, decreased in the order of type A male students, type B female students, and lastly type A female
students. There was no substantial difference between second and third groups. In each group, male students'
average score was 8~10% higher than female students, which affirms 2015's results. The correlation between
spatial ability and mathematics achievement was negligible in each group, but male students' math score and
spatial ability score were higher than that of female students. This can be interpreted that there is some
correlation between these two. Strategic choices can vary in the continuous spectrum with analytic method and
holistic method at both ends. From students’ self report, using Mann-Witney test, it turned out that there
exists strategic differences between male and female students. Male students have a tendency to use holistic
strategy more often than female students. I also found that the strategy choice did not vary greatly among all
score groups. For the perfect score groups, both female and male students used holistic strategy most frequently.
For low achieving groups, there is an evidence that these students overuse one method compared to average or
high achieving groups, which turned out to be less effective. Based on these, I suggest that low achieving
students need to have more chances to adopt efficient strategies and to practice challenging problems to improve

their spatial abilities.

Key words : spatial visualization, STEM, holistic(gestalt) vs analytic strategies, gender difference
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