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The ninth-grade physical science class was hard at it one day. They heated thin
strips of wood in a test tube and found that when they were finished, the wood had
shrunk and turned a dark gray. A thick, dark brown smelly substance was stuck to
the walls of the test tube, and a colorless, odorless gas had been produced. There
were lots of giggles when they discovered that the gas was methane and that it did
indeed burn, but there was some discussion in the back of the room as to whether
methane was actually odorless. The dark smelly substance turned out to be tar and
that started a conversation about where tar on the roads came from and whether
it was the same tar as in cigarettes. The gray wood was charcoal, and a debate
ensued about the relative merits of charcoal versus wood for barbecuing. At the
end of the lab period, the classroom stunk, most of the boys had a bit of tar on
them somewhere, and they had used open flames. One boy turned to me as he left
and said, “Mrs. James, this has been more fun than I have ever had in class in my
life.”

This lab is part of a science course that was designed expressly for
boys. Each day the students find a bin with materials and a lab sheet.
The teacher spends no more than five minutes helping the boys set up
the exercise before they begin. The lab sheet helps structure the col-
lection of data and provides some direction about what the boys are
to do. The teacher helps with troubleshooting by asking questions to
help the boys figure out what they are doing. At the end of the lab,
with prompts from the teacher, the class discusses the findings and
figures out what happened and why. For most lab exercises, a written
lab report is required.

This course works because boys in the ninth grade learn best by
being active, by putting their hands on the materials, and by talking
about the material once they have some context to work with; they
like doing something in class, and they can better grasp concepts
when they have a concrete visual reference. When I developed the
course, I didn’t know why this approach worked with my students. I
knew what worked with boys, but I wasn’t always sure why.
Consequently, it was hard for me to convince other teachers to try this
course because I couldn’t explain to them the reasons for the way 
the course was constructed. I can now explain why this course works
for boys.

Would this method work for you? How does your brain work? 
To determine how you best process information, read the 

following statements and select the choice that most nearly
describes you.
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1. When putting something together, you are more likely to
A. Read the directions first
B. Look at the diagrams first

2. When working together with others, you are more likely to
A. Choose to work with people you know you get along

with
B. Choose to work with people who know a lot about the

subject

3. When you have to learn a skill, you are more likely to
A. Read about how to do it
B. Ask someone to show you how to do it

4. How important is the teacher in how well you do in a
course?
A. I work hard regardless of the teacher
B. I am more likely to do well if the teacher and I get along

5. When you are bored in class or in a meeting, you are more
likely to
A. Daydream
B. Doodle

6. When watching TV with other people, you are likely to find
that the sound is
A. Too loud
B. Not loud enough

7. If you had a choice you would rather
A. Write a poem to be given to everyone to read
B. Recite a poem in front of a group

8. If you give directions, you are more likely to describe the
route
A. Using landmarks
B. Using mileage and compass directions

9. You are more likely to select a book to read that is
A. A sensitive treatment of family relationships in turmoil
B. A thriller about daring exploits

10. How easy is it for you to understand how someone feels by
looking at their facial expression and body language?
A. Easy
B. Difficult

If you select more A choices, you are likely to be a reflective 
learner whose auditory/hearing and verbal/reading skills make
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experiential/hands-on learning a problem, but who will shine in a
traditional classroom where reading and writing are important.

If you select more B choices, you are likely to be an active learner
whose kinesthetic/physical and iconic/visual skills make learning in
a traditional classroom more difficult, but who will shine in labora-
tory exercises and other hands-on tasks.

The “B” brain is usually described as the Male Brain because more
men appear to think and reason in this fashion. There are women
who think this way as well, although not nearly as many as men. As
a female with a male brain, I had a hard time in school because my
teachers assumed that I should be able to work like my female class-
mates. What helped me realize how I learned best was working with
my male students, especially when I taught them in coed environ-
ments. It was there that I began to understand how the methods I had
learned in a single-sex environment—both boys’ schools and girls’
schools—could make a difference for my “B” brain students in a coed
environment. From this point on, I’ll refer to the “B” brain as a male
brain even though the methods will work just as well with girls who
learn this way.

What follows is a discussion of the unique ways that most boys
learn, together with some applications for schools and classrooms. This
book addresses the belief that boys and girls do not always learn in
the same way and different approaches to teaching benefit both. As
schools are presently configured, girls appear more successful in school
settings. In 1998, the results from the writing portion of the National
Assessment of Educational Progress indicated that at grades 4, 8, and
12, girls had a 16- to 20-point advantage over boys. In 2002, the same
test showed that the girls’ advantage had grown to 17 to 24 points. On
the reading test in 2002, 38 percent of eighth-grade girls attained profi-
ciency, whereas only 27 percent of eighth-grade boys were proficient.
In the same year, 44 percent of the twelfth-grade girls reached profi-
ciency in reading while the twelfth-grade boys were not much different
from the eighth graders, with a proficiency of 28 percent (National
Assessment of Educational Progress [NAEP], 2006).

Some boys have no trouble in school, but others are failing, drop-
ping out, or not continuing in education past high school. Data from
the National Center for Education Statistics showed that in 2001, 57
percent of those receiving bachelor’s degrees and 59 percent of those
receiving master’s degrees were women (National Center for
Education Statistics [NCES], 2006). Colleges are concerned with the
lack of male applicants (Gose, 1997). It is for the boys who are having
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trouble that this book is written, or rather for their teachers and
families. Boys who are not succeeding in an educational setting are
not necessarily unable to learn, but it is likely that they learn in very
different ways than those for which classrooms are now structured.

One caveat. Not all boys will fit the model used for this work.
More important, cognitive differences within gender—girls com-
pared to girls and boys to boys—are far greater than differences
between the two genders (Halpern, 2000). These differences in how
children process information are largest at birth and shrink over time,
but never really disappear. However, differences in other areas, such
as hearing and smell, are large and remain that way throughout
life. Additionally, differences between genders can be magnified in a
school setting. Stereotyping, peer pressure, social expectations, and
environmental influences from families, peers, and teachers, as well
as the media and entertainment industry, all work together to inten-
sify the importance placed on gender differences. Students enter your
classroom with beliefs about gender-appropriate behavior for them
and for their classmates and for you. Understanding those beliefs and
helping children cope with how those beliefs affect classroom perfor-
mance is preferable to pretending that the beliefs don’t exist.

All of those influences are what makes it hard to determine
exactly which differences are due to biology and which are due to
environment. We will begin with biological factors that are the source
of gender attributes and then show how those factors are influenced
by the world. For example, it is generally thought that boys, ages 20
to 36 months, are more active than girls. Research has shown that
when children are very young, the difference in activity level is
related more to the amount of space allowed each child than to the
child’s gender (Maccoby, 1998). Boys may be noisier and more active
than girls because of expectations and not biology, but most are still
noisier and that can have a deleterious effect on their classroom expe-
rience.

Certain terms are used extensively in this book and what follows
are brief definitions of how those terms are used here.

Cognition refers to all of our mental functions, such as thinking,
remembering, dreaming, and problem solving. If a child’s cognitive
skills are not a good fit for the academic activity at hand, the child
may appear to be learning disabled. For example, if a child does not
learn well from auditory information, the child is going to have trou-
ble in a conversational Spanish class. However, the same child may
have little trouble learning Spanish when the material is presented in
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written form. Some cognitive abilities and weaknesses are typical of
boys, but you will find girls with the same cognitive patterns and the
information presented here will help them as well. Remember, the
information included here is typical for most boys, but not necessar-
ily for all boys.

Stereotype refers to beliefs that we have about the way people
behave as a result of their membership in a group. What facts those
beliefs are based on and where they begin is the subject of much
speculation. Many stereotypical beliefs have no basis in fact; for
example, blondes are not thought to be academically capable in spite
of many examples to the contrary. Other stereotypical beliefs do have
some factual basis—for example, the view that males don’t like to
read. In fact, many men do like to read, but the learning curve for read-
ing is different for girls and boys. In general, girls learn to read earlier
than boys, and the stereotype of males not liking to read begins there,
even though boys will catch up to girls later. 

What is the difference between sex and gender? Sex is a biological
descriptor and refers to areas that apply to individuals because of
their genetic makeup. During puberty, the growth pattern of girls
tends to be slow and steady and the growth pattern of boys tends to
be in rapid bursts (Berk, 1997). Those growth patterns reflect the
different hormonal levels present in girls and boys as a result of their
sex. One result of these sex-determined growth patterns is vocal
change. Girls’ voices drop gradually and usually only the choral
teacher is aware of their changing vocal ranges. Boys’ voices can
change rapidly, and the resultant squeaks and cracks may be embar-
rassing. That is one reason why some middle-school boys stop partici-
pating in class discussion.

Gender is a sociological descriptor and refers to areas that apply to
individuals because of their membership in society. Many boys do not
see school success as a masculine trait. Their belief is that school is for
girls, and many girls would agree. The difference between the way
that boys and girls view school is based on gender stereotypes. Just
because the beliefs are based on stereotypes does not make them any
less real or any less of a problem in the classroom. Acknowledging
these beliefs about what is gender-appropriate behavior will allow the
student and teacher the chance to address the issues. Ignoring these
gender differences will not make them disappear. Part I of the book
will cover material based on sex differences and references will be
made to brain and neurological research. Part II will cover material
based on gender differences and references will be to survey and
opinion research.
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SUBSTANTIATING RESEARCH

In the past 100 years, the process of teaching has changed a great deal.
Our attitudes about appropriate classroom activities have changed and
continue to change. Part of the reason for the changes is that educational
research shows that different teaching methods and approaches 
produce better results. Teachers and families hear the experts say that
new methods will produce superior outcomes, and five years later
hear that the experts now think some other way is better. Does that
mean that educational research is somehow flawed or unreliable? Not
at all. Our ideas about what are good outcomes for education change
over time, leading us to reevaluate what we do in the classroom. In
addition, new methods affect other aspects of the learning environ-
ment, prompting further changes in methods or curricula.

You will not be asked to believe the assertions in this book, and
the suggestions based on those assertions, simply because another
teacher suggested that you might try them. The assertions are based
on research, which comes in three categories:

1. Classic research that was done more than ten years ago, but
that has been replicated and whose findings are generally
agreed upon.

2. Recent research that has been replicated and whose findings
have been found to be useful by teachers of boys.

3. Cutting-edge research that has not been replicated but that has
been carefully designed, and whose findings are being applied
in all-male classrooms right now.

The evidence for sex differences is based on neurobiological
research, which generally involves passive information from brain
sections, electroencephalograms (EEGs), and magnetic resonance
imaging (MRI), and active information from responses to challenges
to the neurological system. This active information comes from reflex
responses to stimuli such as discrimination of colors or sounds,
physiological responses such as differences in pain thresholds or
attention, and biological maturational differences such as pubertal
timing.

The evidence for gender differences is based on more qualitative
research because gender has to do with how behavior is affected by
environment and those differences do not necessarily show up in
brain structures. A great deal of this information comes from survey
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and opinion research and, as such, is open to questioning and differ-
ences in interpretation. If there is no definitive opinion in a particular
area, you will find all of the major opinions included. For example, it
is generally agreed that boys have an advantage in spatial rotation
ability; what is in question is whether or not that is the reason boys
usually do better in math. Some experts in the field are very sure that
the spatial ability makes the difference; others are just as sure that it
does not.

HOW THE BOOK IS STRUCTURED

The first part starts with information on basic brain differences. If
the idea of neurobiology seems a bit overwhelming, do not worry.
I include research that uncovers areas that make a difference in the
learning process and how the educational environment can be
responsive to those differences. I will describe sex differences in neu-
robiology and how those differences affect learning, but you will not
find sex differences that, while substantiated by research, do not seem
to have merit for the educator. Following this will be an examination
of sex and gender differences in sensory, physical, and cognitive
systems and how those affect what happens in the classroom.

The second part explores the relationship between society and
biology on boys in school. We will begin with a discussion of Attention
Deficit Hyperactivity Disorder (ADHD) and learning disabilities.
There is no question that ADHD and other learning concerns are brain
based, but the problems that result are exacerbated by social concerns
and so this information will be found here. This will be followed by a
study of emotional and social factors, together with information on
students who have cultural, linguistic, and socioeconomic differences.
The discussion and suggestions are based on stereotypes, and while
these stereotypes are common for the United States they may not
apply in your particular situation. Please know that I have tried to
cover as many bases as possible, but won’t cover them all.

The final part offers specific strategies for the classroom teacher.
This section begins with some suggestions for classroom management
of boys, particularly focusing on the issue of discipline. This will be fol-
lowed by subject-specific suggestions providing strategies for teachers
across the curriculum. These ideas are presented not as models for you
to emulate, but as possibilities for you to use in enlarging your teach-
ing strategies. Finally, we will address how to integrate the boy learn-
ing style with other learning styles because most boys are in classrooms
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with students who do not learn in this way—either other boys or the
majority of girls. Don’t forget, some girls learn more like boys and
much of what follows will help them as well.

Just because boys and girls are in the same classroom we cannot
assume that they learn in similar ways. In fact, in the rest of the book
you will find out how very different they are. It is important to
approach teaching from a gendered perspective, as not all students
learn the same way and teaching them as if they did will not change
that fact. “The first priority of schools must be education. Social engi-
neering comes second” (Sax, 2005, p. 112).

LEARNING OBJECTIVES

I have to admit that I really like teaching boys. Partially, it is because
I learn the same way that many of them do, but primarily it is because
it is so exciting to see boys come alive in a classroom when the lesson
is structured for them. In my attempt to make sure that I’ve covered
all the bases and that there are appropriate references for each sug-
gestion, I may not have conveyed that enthusiasm. However, I know
that teachers who try a few of the ideas here will also find that teach-
ing boys is really rewarding.

My purpose in writing this book is to show how boys learn,
how those learning patterns affect what happens in the classroom,
and how schools and teachers can modify the classroom experience
to help boys (and therefore all students) learn better. Consequently,
there are three learning objectives:

1. To gain an understanding and awareness of the sociological and
neurobiological foundations of cognitive gender differences as
they relate to education

2. To look critically at curricula and teaching practices with respect
to their responsiveness to cognitive gender differences and to
uncover areas where changes can and should be made

3. To develop educational approaches based on research and class-
room practice to provide an instructional climate responsive to
cognitive gender differences.
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Classroom
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1
Brain Basics

One of my advisees came to visit me during a free period. Sam flung himself down in
a chair and asked me what I thought about the colleges to which he wanted to apply.
He and his parents were disagreeing about his choices; he wanted to apply to smaller
colleges with access to wilderness areas where he could climb and kayak and his
parents wanted him to apply to traditional, East Coast private universities. He and I
had gone over this ground for months and the real problem was that he and his
parents did not view college in the same light. He saw college as a time to expand
his horizons, to have adventures, and eventually to figure out what he wanted to do
with himself. His parents saw college as a place to lay the groundwork for his future
career in business or law. I asked Sam what more I could say on the subject and he
replied, “Oh, probably nothing, but I need to hear you talk. I never can think of what
to say to my parents, and after listening to you, I get all filled up with words and
phrases and I can make a better argument.”

Sam was referring to what is known as the “female advantage” in
verbal skills. This advantage is the ability of women to talk freely and
to say a great deal on any subject. The stereotype is pervasive in our
culture, and you find references to it in every sitcom on TV; men com-
plaining that women talk too much, and women complaining that
men talk too little.

The matching stereotype is the “male advantage” in spatial rota-
tions, the mental skill that enables men to find their way and not get
lost. Women complain that men won’t ask for directions while men
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report that they are not lost, they just need to go a bit further and then
they will find their way. Are there bases for these stereotypes? Are there
actual differences in male and female brains, or is it just so much hype?

ARE BRAINS GENDERED?

If you have never seen a human brain, it really is not all that exciting.
A beating heart in a chest is an amazing sight because it is working all
on its own and you know that if it stops, there will be disastrous con-
sequences. But the brain just sits there looking like gray scrambled
eggs. The volume of the brain is about the size of a medium can-
taloupe, and it sits in the skull surrounded by cerebrospinal fluid. The
fluid acts as a cushion, so if you get a blow to the head the fluid
dampens its effect. However, if the blow is severe, your brain will
slosh in the fluid and bump up against the other side of the skull and
may get bruised. This may well cause a concussion (see Chapter 4 for
further information on concussions).

If you look at a brain, can you tell if it belongs to a man or a
woman? The only superficial difference is size, as female brains are a
bit smaller on average than male brains. There are two viewpoints on
this dichotomy. One is that of course women’s brains are smaller,
because women’s bodies are smaller and the difference in volume
is simply due to the different relative body sizes. The other view is
that no, even if you use relative brain size, men’s brains are bigger
(Halpern, 2000; Kimura, 2000). What this slightly larger brain size
means is the subject of a great deal of discussion. What is causing the
larger size and what difference, if any, does it make to the thinking
capacities of the individual?

Part of the controversy is a difference of opinion as to who has
more brain cells. A study found that males have more cells in the
brain as a whole than do women, and used that larger number to
explain the larger size of male brains (Pakkenberg & Gundersen,
1997). Men’s slightly larger brains have been cited as possibly
explaining the observation that men score, on average, four points
higher than women on the Wechsler Adult Intelligence Scale (Lynn &
Irwing, 2002), a standard test of intelligence. It has also been sug-
gested that the larger number of cells is what allows men to be more
detail oriented, for instance in detecting movement and features in a
landscape (Baron-Cohen, 2003), but this is just a thought.

Even though men have larger brains, some studies have found that
women have as many or more cells, just in a more dense arrangement.

14 Sex and Gender Differences in the Classroom
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In the brain, there are two kinds of cells: neurons, what we
typically think of as brain cells, and neuropil, which has two functions.
Some of the neuropil contains the connections between neurons, and
some contains cells that help provide structure, nutrition, and healing
to the neurons. One study found that women had more neuropil in
their brains than did men, which led to the conclusion that women had
more connections between their neurons (de Courten-Myers, 1999).
The stereotype is that women either can’t make decisions or change
their minds once they make a decision, and it has been suggested that
this increased connectivity may be the source of that stereotype. Again,
just a suggestion.

A different study found that female brains have more brain cells,
at least in one area of the brain devoted to language (Witelson,
Glezer, & Kigar, 1995). It would be tempting to point to this finding
as the source of the “female verbal advantage,” but the research is
correlational not causational. What that means is that while the two
phenomena coincide, there is no indication that one causes the
other. This is similar to the observation that when skirts are short
the stock market is up and when skirts are long, the stock market is
down. No one would suggest that the length of skirts affects the
direction of the stock market, but there may be some other factor
that affects both. The problem with correlational data is that it may
be difficult to determine what causes the relationship. While women
may have more neurons in the area devoted to language, there is no
research that definitively demonstrates that this particular area is
the source of their verbal advantage, any more than we can say that
men’s greater number of cells is the source of their four-point lead
on a test of intelligence. There is a great deal of variation in brain
volume, and no one is proposing that we use hat size as a measure
of intelligence. What this means is that we don’t yet know the answer to
the question of whether or not the differential size of brains makes a differ-
ence in thinking. While this information on the cellular differences
between male and female brains does not yet explain gender differ-
ences in brain function, it is interesting that there are differences
even though the studies do not concur.

ANATOMY OF THE BRAIN

The brain is divided into two roughly equal hemispheres, with the
right hemisphere sending and receiving information from the left side
of the body and the left hemisphere sending and receiving from the
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right side. For the most part, the brain works the same for men and
for women, but there are a few major areas of interest where sex
differences have been found.

The corpus callosum contains the nerve fibers that connect the two
halves of the brain. The reason this area is of interest is that, if one sex
uses one side of the brain more than the other for a task, the connec-
tions between the two sides should show some difference for that sex.
There are a great many studies on sex differences in the shape of the
corpus callosum.

Regarding the splenium, the rounded back portion of the corpus
callosum, one group believes that it is rounder in women and the
other side is just as sure that it is not, attributing any difference to a
natural variation in shape unrelated to sex (Bishop & Wahlsten, 1997;
Oka et al., 1999; Witelson, 1989). The jury is still out on this one, but
there probably is some difference.

The isthmus, which is in the front of the corpus callosum, appears
to be larger among individuals who are not consistently right-
handed. Additionally, among right-handed individuals, the isthmus
is larger in women (Witelson, 1989). The implication is that this differ-
ence might result from the fact that men tend to use only the left side
of the brain for language, while women use part of the right side in
addition to the left (Hines, 2004), but there is no way of being sure. 

There is general agreement that another group of connecting
fibers, the anterior commissure, a very small bundle of connecting fibers
below the corpus callosum, shows significant differences by sex, being
larger in women. This might mean that, with more connections in this
area between the two halves of the brain, women would be better able
to use information from both sides, making more information available
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for decisions. On the other hand, this might make the decision process
lengthier than if there were fewer connections (Kimura, 2000). This is
all conjecture.

The planum temporale is a section found on both sides of the brain
at the top of the temporal lobes. For all of us, the left side is slightly
larger than the right, but for men the difference is greater and for
women the two sides are more balanced (de Courten-Myers, 1999;
Witelson & Kigar, 1988). We know that this area is involved with
speech and it is one structure included in discussions of the source of
the verbal advantage enjoyed by women. If women use both sides of
their brain for language, their brains are more balanced whereas,
since men use primarily the left side of their brain, the language part
is larger on the left for them.

The areas called Wernicke’s area and Broca’s area are found on the
left side of the brain, in the temporal and frontal lobes respectively.
Wernicke’s area is thought to be responsible for the acquisition and
understanding of words, and Broca’s area is thought to be responsi-
ble for grammar and the production of words. At least one study
found that these regions were larger in women than in men (Harasty,
Double, Halliday, Kril, & McRitchie, 1997). There is general agree-
ment that girls acquire words faster than boys (Maccoby, 1998), so it
has long been accepted that these areas involved in language and
speech develop sooner in girls than in boys. Research has shown that
for both 3- and 6-month-old girls, the left hemisphere shows higher
response to stimuli, whereas for their male age-mates, the right hemi-
sphere shows higher response (Shucard & Shucard, 1990), suggesting
a difference in maturity rates. In addition, research using adult sub-
jects involved in a language task found that males used their Broca’s
area almost exclusively, whereas females activated the Broca’s area as
well as the corresponding area on the right hemisphere (Shaywitz
et al., 1995). Additionally, damage to the left side of the brain in men
is likely to cause aphasia (disruption of language skills). However,
women with similar injuries are more likely to recover language skills
to some extent (Kimura, 2000). These findings demonstrate that males
are lateralized for language. What that means is that men appear pri-
marily to use their left hemisphere for language while women also
use the corresponding areas on their right hemisphere. Because
females have the advantage in verbal fluency, the laterality of males
for the production of language has been cited as the reason that males
are not as good at this skill as are females. Yes, men show laterality for
language and yes, men are not as verbally fluent as women, but men
have other verbal strengths, and we are not precisely sure exactly
how laterality affects language development.

17Brain Basics
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The amygdala and hippocampus are structures deep within the
brain that show significant differences by sex. The amygdala connects
sensory information with emotions, and the hippocampus is involved
with making memories. Findings indicate that as children mature,
the amygdala increases in size more for males and the hippocam-
pus more for females (Giedd, Castellanos, Rajapakse, Vaituzis, &
Rapoport, 1997; Yurgelun-Todd, Killgore, & Cintron, 2003). In addi-
tion, the latter study found that increases in the amygdala were asso-
ciated with academic strengths in the areas of vocabulary, basic
arithmetic, reading single words, and total estimated intellectual abil-
ity. Increases in the left hippocampus were associated with academic
strengths in spelling, reading, and verbal intelligence, and increases
in the right hippocampus were associated with academic strength in
mathematical calculations.

The areas comprising the prefrontal cortex are at the very front
of the brain, roughly behind the eyes, and are thought to mediate
between emotions and decision making. This particular part of the
brain continues to develop and mature through adolescence (Davies
& Rose, 1999). Because girls mature sooner than boys—and this is
true of brains as well as bodies—it has been inferred that earlier
development of the prefrontal cortex in girls may be the source of
their better self-control (Baron-Cohen, 2003; Giedd et al., 1999).

SEX DIFFERENCES IN BRAIN FUNCTION

The Senses

Differences in the senses are included in a discussion of the brain
because the information from the senses—hearing, vision, touch,
smell, and taste—goes to the brain. There, the sensory information is
registered and the process of understanding what that information
means takes place. All experiences in the classroom, in fact all experi-
ences anywhere, enter the brain through one or more of the sense
organs. There are sex differences in sensory experience, and this
makes a difference in the way that educational information is best
presented to boys and to girls. Later, in the discussion of each system,
you will be reminded of the basics of the sensory differences.

The ear. For the most part, boys’ and girls’ ears are very similar,
but the innermost part of the ear, the cochlea, shows significant sex
differences. The cochlea is the part of the ear where sound energy is
transformed into neural energy, or in other words where sound
becomes a nerve signal. This structure is a fluid-filled, coiled tube
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with a membrane down the middle. Sound waves cause the fluid to
oscillate, which in turn causes the membrane to move. From there,
signals go to the brain. Very high sounds are detected by specific
areas on the membrane and very low sounds by the velocity of the
fluid as it moves.

The cochlea in boys is longer, and consequently boys have longer
cochlear response times (Don, Ponton, Eggermont, & Masuda, 1993;
McFadden, 1998). The effect of that longer response time is that it
takes fractionally longer for boys to hear a sound than it does girls.

Girls’ ears are more sensitive. They can hear softer sounds better
than can boys (McFadden, 1998). Conversely, boys have much more
tolerance for noise than do girls (Velle, 1987). Girls can hear higher
sounds better than boys and their hearing is sharper (Corso, 1959).
However, boys are better at sound localization. You figure out where
the source of a sound is by noticing the difference in the time it takes
the sound to arrive in one ear from the time it takes to arrive in the
other ear. One suggestion for the reason boys are better at this skill
is that male heads are bigger and so the difference in arrival times is
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greater, giving better information as to the source of the sound
(McFadden, 1998).

Men have more profound and earlier hearing loss than do women.
In addition, their losses are more likely to be in the higher frequencies,
for higher pitched sounds (Nemes, 1999). This finding is complicated
by the possibility that men are more likely to be exposed to louder
sounds at work than are women, and it is well known that constant
exposure to loud sounds leads to hearing loss. It is believed that the
early male hearing loss would happen even if males were not subjected
to louder sounds, but it is difficult to demonstrate that connection.

The eye. The most obvious sex difference in the structure of the eye
is that the retina is thicker in men than in women. Additionally, while
women have better hearing, men have better vision.

The retina is a complex organ composed not only of the rod and
cone cells that react to light but also of ganglion cells that collect infor-
mation from the rods and cones. The smaller or P cells, which are
responsive to the longer light waves of red, pink, and orange, are
more common in women, and the larger or M cells that are respon-
sive to the shorter light waves of blue and green are more common in
men. This causes the difference in retinal thickness (Sax, 2005).

Men have better visual acuity than do women (Velle, 1987). That
means that men see both stationary objects and objects in motion
more clearly than women do.

Color blindness is much more common in men than in women.
Color blindness is a genetic trait found on the X chromosome of the
sex chromosomes. Boys only need to get an affected gene from their
mothers, whereas girls would need to get an affected gene from a
colorblind father as well. The effect of this on boys in an academic
setting will be discussed in the following chapter.

Women appear to have a higher tolerance for light, men prefer-
ring only about a half as much light as women (McGuinness, 1976).
This may explain why boys prefer to watch TV in the dark. Trying to
keep a balance between providing enough light for girls and lower-
ing the light levels for boys is difficult, but if the boys complain of
chronic headaches or frequently shade their eyes with their hand
when they work, you may want to adjust the light levels.

Skin sensitivity. The senses included here are those of pain and
tolerance for heat and cold.

Boys have a higher tolerance for pain than do girls (Fearon,
McGrath, & Achat, 1996; Velle, 1987). Confounding this is the fact that
boys in Western culture are taught not to show pain, but to be
“big boys” and tough it out. Combine a higher pain tolerance with a
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predisposition to ignore pain and boys may be less aware that they
have been injured and/or may not alert someone else to an injury.

If my students are any indicators, boys have a greater tolerance
for cold. Some schools have a rule prohibiting the wearing of shorts
in the winter months, otherwise some boys would wear them to class
in all weather. Research comparing men and women on how long
they could keep their hands in ice water found that men had a greater
tolerance for cold than did women and reported less discomfort
(Jackson, Iezzi, Gunderson, & Nagasaka, 2002).

Taste and smell. These senses are related to each other because
most of what you taste you actually smell. The tongue only detects
sweet, sour, bitter, salty, and savory tastes. What you experience as
taste is a combination of those senses and the odor of the food, which
is detected by your olfactory sensors in the nose.

For both taste and smell, women are more sensitive than are
men (Velle, 1987). I’m not sure what this says about the vast
numbers of male chefs, but it is probably one factor in the diffi-
culty some parents have in getting boys to wear clean clothes. At
all of the boys’ boarding schools where I used to teach, dorms
smell of dirty sneakers and athletic shirts and the boys don’t seem
to be bothered by the smell. True, we get used to sensory informa-
tion through the process called adaptation. An example would
occur when you have the radio going in your car as you travel. You
increase the sound gradually because you become less sensitive to
the sound, but if you stop the car, you will be surprised at how
loud the radio is when you start the car again. Yet even when the
boys have been away from the school for a while and return, they
don’t seem to notice the locker-room odor in the dorms. Girls
attend the schools in the summer, and within a week of girls mov-
ing into a dorm the place smells noticeably better. This is not due
to the application of perfume; girls care about how a place smells.
The same does not seem to apply to how neatly they keep their
rooms, but that is another issue altogether.

Women are more accurate in identifying tastes and smells (Velle,
1987). Every summer, the kitchen staff has to contend with the girls
who complain about the way the food smells and tastes. The boys are
usually baffled by this. It is not that the boys are not picky eaters—
many are. But their objections usually involve foods they are not used
to or foods with a certain texture that they don’t like. Rarely do they
complain that something smells bad although they might be reluctant
to try something that looks unfamiliar (Kubberod, Ueland, Tronstad,
& Risvik, 2002; Nordin, Broman, Garvill, & Nyroos, 2004).
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COGNITIVE SKILLS

Cognition is the term used to describe all mental processes. It takes
place in the brain, but there is controversy as to the source of cogni-
tive differences in males and females. It is difficult to determine
whether these differences are the result of differences in structure or
function of the brain or are a product of society, in which case the rea-
son that boys and girls think differently is because society says they
should think a certain way. This is the nature versus nurture contro-
versy and while there are many cognitive differences that have been
identified, we are still not sure of the genesis of most of them. We
don’t know if they even exist or if differences are found because the
researchers are predisposed to find them. Should that make a differ-
ence to teachers? Probably not. Whether boys and girls think differ-
ently because their brains are wired differently or because of societal
expectations, they enter the classroom thinking differently and
teachers have to cope with the differences. What we don’t want to do
is to exacerbate cognitive stereotypes so that boys are convinced that
they can’t read or girls are convinced they can’t do math. What we
hope to do is to understand where problems may lie and learn how
to help our students overcome or at the very least cope with them.

Accepted Differences

Verbal Skills

As we have already discussed, there is a “female advantage” in
verbal fluency. In response to a challenge to produce as many words
beginning with a certain letter as possible in one minute, girls will do
better, and will generate more synonyms when asked to do so as well
(Halpern, 2000). Toddler girls may have vocabularies two times larger
than those of boys of the same age (Morisset, Barnard, & Booth, 1995),
but that difference does not exist in adults. Girls begin to talk before
boys do and their speech is clearer, sooner. Most of girls’ verbal
advantage seems to be related to this early ability to use words
to communicate (Kimura, 2000). Girls have the edge in spelling,
although if you look at the national spelling bee, the winner is fre-
quently a boy—probably driven by boys’ attraction to competition.
When memory involves words, experiences, or places, women have
better recall than do men (Halpern, 2000; Kimura, 2000). It may be
this early facility with words that feeds the stereotype that girls have
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better verbal skills, but the stereotype exists and boys will tell you
that “reading is for girls” or, as the title of one book puts it, “Reading
Don’t Fix No Chevys” (Smith & Wilhelm, 2002).

Verbal analogies show a male advantage (Halpern, 2000). Do you
remember those questions on the SAT?

Stress is to relaxation as knit is to (pick one) 

A. Crochet
B. Unravel
C. Sew
D. Tangle

No one seems to have much idea as to why men are better at
analogies, but one explanation lies in the information on structural
differences. The belief is that women’s greater neural connectivity
promotes their ruminative cognitive style, leading them to think over
every possibility for each answer, have a hard time making choices,
and change their answers often. Men, with their more direct connec-
tions, look for the answer and move on. The girls I have taught con-
cur with this explanation.

However, it is usually males who are diagnosed with verbal learn-
ing disabilities. Not only are men not as verbally fluent as women, but
far more men than women are dysfluent (stutter). In addition, far more
boys than girls are identified with dyslexia, although there is some
indication that there are many girls who are unidentified (Halpern,
2000; Shaywitz, Shaywitz, Fletcher, & Escobar, 1990). Girls do much
better on tests of writing skills, but the paradox is that those
employed in jobs requiring writing, such as journalists or lawyers, are
predominately male (Halpern, 2000). That is changing, however, as
more and more women enter law and journalism schools.

One verbal skill that seems to show no male or female advantage,
at least for adults, is verbal intelligence: the ability to understand and
use language. In addition, adults show no difference in vocabulary
knowledge (Kimura, 2000). For most areas, it appears as if by adult-
hood men catch up to women, although women will continue to have
the edge in spelling and fluency. The problem is that by the time men
have caught up to women in verbal skills, many have never acquired
the habit of reading and continue to believe that their verbal skills are
not at the same level as those of women.
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Spatial Relations

The area cited as having the strongest male advantage is that of
spatial skills. There are several skills in this area, including mental
rotation, spatial perception, and spatial visualization. Mental rotation
is the ability to see dimensional objects in your mind and to match the
original object with a picture of a rotated view of the same object.
Spatial perception is the ability to locate items in space while ignor-
ing distracting information. Spatial visualization is the ability to ana-
lyze mental manipulations of visual information requiring several
steps to complete (Linn & Petersen, 1985). Males are clearly better
than females at mental rotation, slightly better at spatial perception,
and there seems to be no difference in spatial visualization. Males also
excel at spatiotemporal tasks, where visual displays are moving—
think computer games (Halpern, 2000).

Remember the study that showed that 3- and 6-month old girls had
more responsive left cerebral hemispheres and boys had more respon-
sive right hemispheres (Shucard & Shucard, 1990)? While girls use
parts of both left and right language centers and boys only use their
left, on spatial tasks it was found that women use only the right side
while men also had some left-hemisphere involvement (Gur et al.,
2000). It is thought that spatial skills involve the right hemisphere, so
while the girls are gaining a verbal advantage with their more mature
left hemispheres, the boys are gaining spatial-skill advantages with
their more mature right hemispheres. This may also have some connec-
tion with the fact that far more males are left-handed (Halpern, 2000).
If the right cerebral hemisphere is more mature and the right side of the
brain is in charge of the left side of the body, then it makes sense that
the left side of the body will be preferred.

Because of these spatial skills, it is not surprising that men are
better at targeting or propelling an object at a specified place. One
consideration is that we encourage boys to throw balls or other
objects and they may simply have more practice at the skill. Even tak-
ing that into account, there is doubt that most boys are more likely to
be able to hit a target with some projectile than are most girls. Boys
prefer to look at moving objects, and they are also better at hitting
moving targets (Halpern, 2000). 

One task involving vision has a clear female advantage and that
is perceptual speed. This skill involves matching objects, pictures, or
designs, and has been tested using worksheets whose directions read,
“On each line, circle the two pictures that are the same,” or “cross out
all of the words in this list that start with the letter A” (Kimura, 2000).
Boys can do the problems, girls are just faster. One area in school where
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this skill comes in handy is in proofreading; girls are better at finding
errors than are boys, and the result is that boys are less likely to check
their work—it is harder for them to see the mistakes they make.

Developmental Differences

In general, girls develop earlier than boys and as you have already
seen, this developmental difference extends to the brain as well as to
the body. This developmental advantage begins soon after birth and
continues until late adolescence or even later. If readiness to read, write,
and calculate is the mark of the good student, girls are more ready for
those tasks than are boys of the same age. Girls start to talk before
boys (Roulstone, Loader, Northstone, Beveridge, & Team, 2002), they
develop fine motor skills before boys (Berk, 1997), and they develop
their hippocampi before boys—remember that the hippocampus is
connected with mathematical calculations, basic arithmetic, vocabu-
lary, and reading (Yurgelun-Todd et al., 2003). Upon entrance to school,
the average girl simply is cognitively more ready for school tasks than
the average boy of the same chronological age.

The areas showing the most obvious developmental differences
are physical and sexual development. Girls entering puberty early
may complete that phase of development before late-starting boys
even begin (Berk, 1997). In an eighth-grade classroom, there may be
girls who have attained their adult height and boys who will not
begin their growth spurt for another year or so. These boys tend to be
shorter than girls whose height they will exceed in five years or so.
We will cover the problems inherent in these differences in depth in
Chapter 6.

New Findings

Responses to Stress

You may remember from the last biology class you took about the
stress response called “fight or flight.” This is the body’s response
to a perceived threat, and the response is the same whether it is a
threat to life and limb, such as a car accident, or whether it is a threat
to one’s self-esteem, such as a final exam. The theory is that our ances-
tors who responded in this way were ready for emergencies and sur-
vived to pass this response on to us.
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Somewhat recently, the theory has been proposed that females
do not react to stress with the typical fight-or-flight response. Instead,
they produce behaviors designed to protect themselves, their off-
spring, and their social support group. This response has been named
the tend-and-befriend response (Taylor et al., 2000). Theoretically,
females under stress turn to each other for support and defend each
other from perceived threats, and this social support helps girls man-
age their response to stress.

Under stress, males are more likely to stand and defend them-
selves or to flee the situation. The problem in the classroom is that the
male response may escalate in the heat of the moment, with a small
disagreement becoming a major battle, but usually only involving
that student. Girls under stress may enlist the support of friends, so
that what started as a discussion between teacher and student may
wind up involving several girls defending their friend against the
teacher. For the teacher, the difference is in magnitude of response.
The male response may seem extreme, especially to a female teacher
who may feel threatened by an angry middle- or high-school student
defending his position. The female response may overwhelm a male
teacher who is baffled as to how so many people can become
involved in his discussion with one student. The more that teachers
become familiar with how students are likely to react, the more prob-
able it is that they will be able to deal appropriately with the student
stress response. Methods to help children deal with academic stress
and test anxiety will be covered in Chapter 4.

Brain-Based Learning

In the past decade, there has been a trend in education to develop
teaching strategies based on what we know about brain function. This
makes a great deal of sense since it is the brain that is doing the learn-
ing. If you are not familiar with work in this area you may want to
become somewhat familiar with the main points before you continue.
The reason is that what follows focuses only on sex and gender differ-
ences in the brain as they affect learning for the male brain. The infor-
mation contained here is designed to be integrated into a larger
instructional plan designed around brain-based learning. You will find
some materials listed in Chapter 11.
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