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Investigation of the ways to utilize instruments and the possibility of improving pupils’
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Abstract : The purpose of our research is to develop instruments to measure pupils’ “potential

ability for learning mathematics” (PALM), and to study theoretically and empirically the ways to

utilize the instruments for improving mathematics education at elementary and lower secondary

school levels. In this paper, we aimed to make clear both the ways to utilize the instruments

developed to measure pupilss PALM and the importance of studying their PALM, and to

investigate the possibility of improving 8th graders’ PALM.

First, about the ways to utilize the instruments, we proposed a method to analyze pupils’

mathematical learning ability in terms of “the divided attainment (attainment <+ potential ability)

”

and “the subtracted attainment (attainment — potential ability)” . Moreover, we pointed out the



importance of studying pupilss PALM and instruments to measure PALM from a viewpoint of
improving pupils’ mathematical learning ability and considering aims/objectives in mathematics
education.

Second, for the possibility of improving pupils’ potential ability, we had taught 98 pupils in 8th
grade some materials for potential ability, and analyzed data from pre- and post-teaching by using
our instruments to measure pupils PALM. As a result of the analysis, the followings were found
out.

- There was significant improvement (p < .01) in total score of pupils PALM from pre-teaching to
post-teaching. The components of “pattern recognition” and “flexible thinking” were significantly
improved (p < .01), and the component of “manipulation” was significantly improved (p < .05).

- As an effect of teaching some materials for potential ability, 15 out of 23 pupils classified into the
lower PALM group (total score was less than 60%) progressed up into the higher PALM group (total
score was equal or more than 60%).

Keywords : Potential Ability for Learning Mathematics, Mathematical Attainment, Learning

Ability, Intelligence, Instruments to Measure
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