Introduction

SOURCE: Photographer: Duane Berger. Used with permission.

1

2

Teaching the Female Brain

A

t the end of my junior year in high school, I had a conversation with
my counselor about what I was going to take in my senior year. The
year before, the girls’ school that I attended had made an arrangement
with the nearby boys’ school to allow students at each school to attend the
other school if their own school did not offer a course they wanted. I was
excited as it meant that, in my senior year, I would be able to take upperlevel math and science courses not available at my school. When I raised
this possibility with my guidance counselor, she patted my hand and said,
and I remember her words exactly, “My dear, what possible use are you
ever going to have for calculus and physics?” I was upset, but without anyone to contradict her, I accepted her decision and took analytical algebra
and biology at my own school instead.
In retrospect, I do see her point of view. After all, at that point in my
life, I had decided to attend nursing school, and if that is all that I had ever
done, she might have been right. However, given the changes in the profession of nursing since that time, especially with the advent of nurse practitioners, I would have had plenty of use for advanced math and science.
In the years since that time, I became a teacher of math and science
and had to take calculus and physics in college, not an easy task since all
of my classmates had taken the courses first in high school. I taught math
and science in girls’ schools and pressed each of those institutions to
offer upper-level courses even if there were only a few students who
expressed an interest. I was delighted to see my students enjoying these
subjects and was thrilled when some of my students majored in science
and math in college.
When I was in high school, it was accepted that math and science were
not subjects in which most girls were going to do well. Since that time, the
world has changed its perspective and now the idea is that girls should
have the chance to do math and science if they want to. However, from
working with young women, I have noticed that many girls believe they
are probably not going to do well in math or science or, at the very least,
will not be interested in those subjects, and it appears that this belief is pervasive and widespread.
Is there any evidence that math and science are not subjects for girls?
See if you know the answers to the following questions.
Hint: All the individuals are women.

QUIZ
1. Who was the first person to win two Nobel Prizes?
2. Who was the first child of a Nobel Prize winner to also win a Nobel not shared
with the parent?
3. Who was the inventor of the computer language COBOL?
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4. Who developed the first major drug treatment for leukemia?
5. Who invented Kevlar, the material used in bulletproof vests?
6. Who led the team that developed the Mars Pathfinder rover?
7. Who invented the computer games King’s Quest, The Dark Crystal, The Dagger
of Amon-Ra, and Phantasmagoria?
8. Who discovered the physical basis for DNA as well as the structure of the tobacco
mosaic virus?
9. Who developed the technique of radioimmunoassay, one of the most significant
methods of chemical analysis used in medicine?
10. Who invented the disposable cell phone?
Answers are found on page 7.

Lest you think that these women were spending their lives in a
laboratory somewhere not having a real life, six of the ten were married
and they had eight children among them. More importantly, these accomplished women and many more like them did not believe that the areas
of science, technology, engineering, and math (STEM) were subjects for
which they were not suited. Also noteworthy is that a great many prominent women scientists and mathematicians, including some of those mentioned in the quiz, began their careers in the nineteenth or at the beginning
of the twentieth century. After the beginning of the twentieth century, the
number of women active in science and math dropped and has only
recently shown an upturn.
Today many people are not aware that during the latter part of
the nineteenth century the prevailing wisdom was that literature and
classics were subjects best suited for men; women should study science
and math because those subjects were practical and provided discipline
and training (Tolley, 2003). In California in 1895, there were 14% more
boys than girls enrolled in trigonometry and 2% more boys than girls
enrolled in physics. A mere twenty years later in 1915, there were 34%
more boys than girls enrolled in trigonometry and 20% more boys than
girls enrolled in physics (Tyack & Hansot, 1990). While the reasons for
this shift are complicated, two possible explanations for this change
stand out.
The first reason has to do with access. In the nineteenth century,
admission to the elite male universities required knowledge of the classics, and men who wished to attend those institutions were expected to
study Greek, Latin, philosophy, and literature. It was rare for a woman
to go to college, so women were encouraged to study subjects in high
school that provided practical applications, specifically science. The second
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reason is economic. Before 1900, there were few highly remunerative
careers that benefited from scientific or mathematical skills (Tolley, 2003).
Once the knowledge of science began to result in highly paid jobs, men
began to turn their attention to those subjects once considered better
suited for women.
Even though girls were not expected to go to college at the beginning
of the twentieth century, girls and boys in public high schools took basically the same academic courses. The only difference was that some girls
might have taken home economics while some boys might have enrolled
in manual training or vocational courses. The students may have been
taking the same courses, but the assumption was that boys should have
been the superior students. Reports from the era note that educators
were surprised that the girls did as well if not better than the boys
in most classes including mathematics (Tyack & Hansot, 1990). One
suggestion made at the time for this disparity was that the more
capable boys had left to seek employment. That would make the unlikely
assumption that the best male students were not planning to attend a
university. For whatever reason, in most courses, on average the girls’
performance on exams surpassed the boys’.
The fact that boys did not do as well as girls in math was not
considered a major problem because history and languages were seen
as more important for higher-status jobs in offices and management.
Even though they had the math and science training, women had been
excluded from higher-level engineering and business positions where
they might have competed with men (Posadas, 1997). By the 1930s,
because of the increase in technology in business, science and math
were seen to be very important for career advancement, so the percentage
of men taking those courses increased and the percentage of women
decreased.
When the men went off to World War II, women quickly moved into
industrial management and other high-paying areas (Coleman, 2000;
Posadas, 1997). Once the men came back from war, women were relegated
to the lower-paying positions where educational training was not required
but which were now being unionized. During the 1950s, women began to
rise up the ladder in union and industrial jobs, one of many factors causing social pressure resulting in the women’s movement of the 1960s and
1970s (Coleman, 2000). As women became more politically active, it was
quickly apparent that the abysmal state of math and science training for
women was preventing them from obtaining employment in highly paid
technical fields. In fact, between the 1900s when math and science were
considered women’s courses and the 1960s, the idea had developed that
math and science were not subjects in which girls could do well (American
Association of University Women [AAUW], 1992). One facet of the
women’s movement has been on helping girls obtain parity in education,
especially in technical fields.
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The rebound of women in science and math is beginning. In 1978,
11% of bachelor’s degrees in physics were awarded to women; by 2004,
women received 23% of bachelor’s degrees in physics. Doctorate
degrees for women in the same field are showing a similar upturn from
7% in 1978 to 16% in 2004 (Mulvey & Nicholson, 2006). Astronomy was
considered part of natural history and, therefore, during the late nineteenth century, studied by more girls than boys (Tolley, 2003). In 1978,
only 14% of all bachelor’s degrees in astronomy were awarded to
women, but by 2004, women received 38% of those degrees (Mulvey &
Nicholson, 2006).
Great strides for women have been made in the STEM areas. As you
can see from Table 0.1, women are graduating with degrees in these areas
in increasing proportions even though the total number of students in
math, physics, and engineering has dropped. Only the areas of biological
and computer sciences have shown consistent growth in the total numbers
of students graduating with degrees in those areas.
Table 0.1 Percentage of Degrees Presented to Women in Various Academic
Disciplines: Comparing Data From Previous and Recent Years

Bachelor
Degrees

Bachelor
Degrees in
2006

Doctorate
Degrees

Doctorate
Degrees in
2006

Math and statistics

(1950) 22%

45%

(1950) 5.6%

29.5%

Biological and
biomedical sciences

(1952) 26%

62%

(1952) 11%

49%

Computer and
information science

(1971) 13.5%

20.6%

(1971) 2%

22%

Engineering and
engineering
technologies

(1950) 0.3%

17.9%

(1950) 0.2%

20%

Physical sciences
and science
technologies

(1960) 12.5%

42%

(1960) 3%

30%

SOURCE: U.S. Department of Education, National Center for Education Statistics, 2007 (http://nces
.ed.gov/programs/digest/d07/tables_3.asp)

Engineering has worked hard to attract women, and the numbers of
women entering that field do show consistent gains. Recently, women’s
colleges have begun to provide programs to help women enter the various
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engineering fields. You will find a list some of these various projects and
programs in Chapter 8.
Other careers requiring knowledge of science or math are showing an
increase in the numbers of women. A majority of financial specialists (54%)
and those in health-diagnosing fields (70%) are women. On the other
hand, the numbers of women in computer and mathematical occupations
are small (30%), and those in architecture and engineering occupations
even smaller (13.5%) (U.S. Census Bureau, 2000).

THE PROBLEM
The improvement that women have made in their representation in science
and math is well noted, but the progress is slow. The recent position paper
from the AAUW (2008) on STEM education makes it clear that even
though girls are making great strides in these areas, they still have a lot of
ground to make up. An important point made by the AAUW is that if
women joined the technological fields in the same proportion as they are
represented in the labor force as a whole, the job shortages that presently
exist in the STEM areas would disappear.
Additionally, the numbers of women in some areas are beginning
to drop again. In 2001, the percentage of bachelor degrees awarded to
women in mathematics and statistics was 48%, and in 2006, women
obtained 45% of those degrees. In 2001, the percentage of bachelor
degrees awarded to women in computer and information science was
27.2%, and in 2006, that number had dropped to 20.6% (U.S. Department
of Education, National Center for Education Statistics, 2007). The downward trend in these two areas is a concern to those who hope to interest
girls in STEM careers.
The reasons for the slow inclusion of women into technical fields are
complex. For the teacher, however, the only concern should be in making
sure that all students, girls included, receive the best education possible.
What that means is that the exploration of different strategies and
approaches to teaching science and math will widen the range of learning
opportunities benefiting each student in the classroom.

HOW TO HELP
There are substantial cognitive gender differences that can make a major
impact on how girls and boys experience the classroom. Chapter 1 will
cover those differences and will suggest ways for you to help girls learn by
altering the presentation of material to suit the ways they best process
information. Specific strategies for math (Chapter 4) and science (Chapter 5)
will be covered in this book. The recommended approaches will be predicated

