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The evidence has been fairly clear for years: girls tend to be ahead of boys in mathematics until about 8th or 9th grade. Boys tend to get ahead of girls at 10th grade and are ahead for the rest of their lives.

Elizabeth Fennema and others have established this finding, and indicate that geometry in general and development of visuospatial sense in particular are what give women trouble.  Some at Harvard have implied that female hormones or chromosomes are at fault.  The author's populist inclination reacts to such an elitist statement with horror.

This horror has two distinct roots. One is the awareness that (until recently) boys only have had the funding and other needed encouragement to get involved in organized, gross-motor, space-visualizing sports: little league (visualize the strike zone); football (see the line of scrimmage and the destination of a forward pass); and basketball (visualized the cylinder above the hoop).  In these sports we also visualized the location of anticipated points of action: where ball or teammate or opponent would be.  We matched our visualization with a physical response.  My sisters and their girl friends had sewing, reading, and playing the piano.  So did I, but I also had gross-motor sports. 

The other root to my adverse reaction is my memory of Carol Moore. Carol was the best space-visualizing contest geometry student I ever coached, and I coached some dandies.  Carol was a young black woman, in case anyone's elitist theories extend beyond gender to race.  And Carol was undeniably female and feminine.  NO one could look at her from any direction and miss that.  She was gorgeous.  And she had at least one boyfriend.  Carol also had 12 years of team tap dance lessons, beginning at age 2, to give her what I see as the equivalent of organized gross-motor sports experience.  Tap dancing, of course, is much more than heel-toe noises; it is rhythm, hand-arm-leg-head-body movement, and coordinated action with other dancers in the troop.

Other girls also tend to do well in mathematics.  Some of these are the Daddy's Girls, those who follow daddy all over when he's home, helping out in the shop, yard, garden, and car, doing the three-dimensional space-visualizing gross-motor things that' get them out mom’s path.  Examples: using a screwdriver, where the shank must be perpendicular to the screw head, the end slotted into the screw head slot, and the screwdriver rotated while the above is maintained.  A beginner's brain works overtime trying to keep everything right.  Using a wrench requires visualizing perpendicularity; the handle of the wrench must travel in a flat circle, of which the wrench handle is the radius and for which the bolt is an axis through the center, perpendicular to the circle. A hammer-head travels through an arc containing the head of the nail, the face of the hammer-head being co-planar with the head of the nail.  The position must be adjusted in space as the nail goes in.  

Which may seem a long way from Origami, the Oriental art of paper-folding.  But about the time I was host father for Tomoko Yamada, a girl from Hiroshima, for a year, I began to hear middle school teachers around the USA tell me that origami helped students of both genders to visualize spatial relationships, particularly in middle and intermediate grades, and thus helped them in geometry.  Is there hard evidence?  An abstract of a recent study is part of this web site.  But Origami is a national folk art in Japan, and if we want to catch them in mathematics achievement, Origami might be one thing to try.  (Will we catch up in Origami itself?  I fear not.  They're still creating in Japan.  I remember Tomoko making an Origami reflex camera with moving parts, a truly amazing and obviously modern achievement.)

How soon should we try?  My children made cubic balloons out of bulletins in church before they were six.  What should we try?  Boats, planes, cubic balloons, space-shuttles, frogs, cootie catchers, and flapping birds seem manageable and popular.

Other pages on this site show some of the symbolism used in Origami books, including directions for doing the cubic balloon (a.k.a. water bomb).  With anxiety in my heart, I read less-detailed directions and figured out my first cubic balloon.  The directions work.  So do the cubic balloons.  My children enjoy filling them with water and dropping them off of a porch, right-side up, so that a geyser erupts from the top upon impact. Someday they may drop one on the heads of the elitists who say that there are mathematics genders and mathematics genes.

More information, particularly on good books in print on origami for children, may be obtained from other web sites, and from
The Friends of The Origami Center of America

15 West 77 Street

New York City, NY 10024-5192

For emphasis: Elizabeth Fennema only researched the gender problem, not the potential sports cure or the probable origami cure.  The Daddy's Girl part was researched, but the person who related this is still trying to dig up the reference.

The trail of Fennema's studies is long.  One, the most recent in a list near at hand, is a good beginning for the entire list:
Fennema, E. et al. Sex-related differences in mathematics achievement and related factors: A further study. Journal for Research in Mathematicsematics Education, 1978, - 9, 189-203.
