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Abstract:
The belief that early concrete experiences in the construction of three-dimensional models in the study
of solid geometry would result in better understanding and improved final achievement led to this
investigation. An examination of the literature concerning the teaching of solid geometry revealed a
need for improved techniques of teaching to help overcome the difficulties of spatial visualization and
understanding often encountered by pupils studying solid geometry. No research had been done to
determine the value of the concentrated use of models at the beginning of the course; however, the use
of models, which was widely recommended, was in accord with generally accepted theories of learning
reported in the literature.

A 10-day introductory unit on model construction was designed and an investigation conducted in
which eight teachers and 219 pupils cooperated. In teaching their classes, the teachers of the
experimental groups used the introductory unit on the construction of the five regular solids and the
five stellated solids based upon the regular solids. The teachers of the control groups did not use
introductory exercises in model construction. Pupils of the experimental and control groups were tested
at the beginning of the course to measure initial space perception abilities and at the conclusion of the
course to measure final achievement in solid geometry. It was found that there was no statistically
significant difference in final achievement between pupils who studied solid geometry in the traditional
manner and pupils who completed an introductory unit consisting of the drawing of one-piece patterns,
the cutting, and the assembling of tagboard models of the five regular solids plus the stellated
polyhedra based upon these five solids prior to proceeding with the conventional study of the course.

The following conclusions concerning the teaching of solid geometry were made on the basis of the
review of literature and the findings of this study: (1) there is a need for improved teaching techniques
in the field of solid geometry; (2) learning theorists and educators are generally agreed that the use of
models in the study of solid geometry will improve learning in solid geometry; (3) the age of the high
school pupil and the mathematics courses taken prior to enrollment in high school solid geometry do
not affect final achievement in solid geometry; (4) there is little or no correlation between space
perception abilities and final achievement in solid geometry; (5) a reduction in time spent in formal
study of solid geometry does not affect final achievement in solid geometry; (6) the belief that final
achievement in solid geometry, as measured by conventional tests, is improved by the use of models
has no statistical justification; and (7) the use of models in developing spatial concepts does not affect
achievement on topics involving these spatial concepts. 
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