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THESIS ABSTRACT

The purpose of this research was to identify factors contributing to female
students selecting physics as their major in college. The data is based on a survey
given to female students in the Physics program at a public, comprehensive,
coeducational high school in southern California during the 2007-08 school year.
El Camino High School is located in the City of Oceanside and has a very diverse
student population. Results from my research suggest that educators and school
administrators are key components influencing school factors. Although 302
girls enrolled in the Physics classes, only 228 female students actually
participated in the survey. Of these, 22 girls intended to major in Physics. By
ethnicity there were: 14 Hispanics, 4 Blacks, 2 White, and 2 others. All twentytwo students enjoyed Physics. The number of students who enjoyed learning
Physics correlated to school influences such as class, teacher, and the curriculum.
Eighteen of the students had at least one science field trip or more in their
academic career. Other contributing factors inspiring the 22 girls to choose
Physics as a college major included equal treatment in science classes, science
related field trips, activities, and family relationships.

Keywords: college majors, education, girls' inequity, high school, Hispanic
females, Physics
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Girls ' Inequity in Science and Education
Chapter One
Definition of Problem

Introduction

The difference in participation rates of females versus males is apparent in
physics classes at the secondary level, especially at the eleventh and twelfth
grades. One-third of the participants are likely to be female, compared to twothirds male in a Physics class (Jones, Porter, & Young, 1996). These trends
suggest factors affecting female students and choices they make in relation to
science subjects.
In general, female students lack confidence, and are less interested in the
physical science areas than males (AAUW, 1991). These feelings may have
begun upon school entry. Many females enter schools with science experiences
that are either connected with the household, or are biologically orientated, such
as the care and health of animals and plants (Bell, 1988).
The difficulties that occur between the transition from high school to
post-secondary education and science careers include: Financial concerns. gender
inequitv. and program demands inhibiting women's prospects of completing a
science degree (Armour 2000).
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Purpose ofStudy

The purpose of this study is to identify factors affecting female high
school students in choosing Physics as their college major field of study. What
factors influence and shape high school female students' decisions to choose
science as a major part of their education, career, and life role? The research
showed that girls' inequity in science exists. There are specific causes for the
disparities between female and male achievements in science. This study will
attempt to identify positive contributing factors that could help educators and
administrators to better serve the female high school students enrolled in the
Physics program.

Definition ofTerms

Terms about gender, equity, science education, and factors that influence
decisions, choice, and paths of study are used throughout this paper. To guide the
reader, the following definitions of these terms as used in this paper are offered:

Gender:

A person's sexual identity.

Inequity:

A lack of justice or an unjust act, an injustice or
disservice.
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Factors:

Elements or constituents that could influence students'
decisions.

Preview Literature

The National Science Foundation has for many years promoted research
on intervention programs to increase the number of girls enrolled in science and
engineering. The science field has been stereotyped as being analytical,
complicated and difficult to understand. Physics was perceived as cold, uncaring
and impersonal- concerned with motors and machines (Kahle, Parker, Rennie, &
Riley, 1993).
Science is typically a male-dominated field. According to Jones and
Wheatly (1988) the proportion of females studying science becomes lower as
students proceed up the educational ladder. While chemistry classes contained
equal numbers of female and male students, disproportion in participation rates
between females and males were most obvious in Physics classes, usually taken in
eleventh and twelfth grades. One third of the participants in Physics were female
and two-thirds were male (Jones, Porter, &Young, 1996).
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Preview Methodology

My study surveyed female Physics students at El Camino High School,
Oceanside, California (Appendix C). Selected, convenience sampling was used in
this research. Surveys were administered to 228 high school female Physics
students. The data was organized in a table format by ethnicity (Appendix D).
Pie graphs were generated to determine the positive factors contributing to female
high school students to choose Physics as their college major field of study
(Appendices A and B). Given the survey results I focused my study on the 22
females students who had indicated that they plan to major in Physics. Key
components or factors influencing their science education at the secondary level
included:
Student personal preference
•

Consideration of demographic, students' ethnicity.

•

Students' interest in science--Physics.

Teaching approach- school factor
•

District wide funding for field trips specific to Physics.

•

Addressing the female students' feelings
on how they were treated in classes-equally as their male peers or otherwise.
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•

Their awareness of Physics application in daily life,
which motivates them to excel in Physics.

Family influences
•

Encouragement from family outings
involving the girls visiting community
events relating to Physics (i.e. Miramar
Air Show).

•

Family supports and out-of-school Physics programs.

Significance ofStudy

Results from this study supported recommendations from the literature
review that financial concerns, gender inequity, and program demands would
influence female students' learning science at the secondary level. My study is
different than other studies due to the design of the questionnaire. Every question
correlates to a possible contributing factor influencing the students to pursue
Physics. Collected data came directly from the female Physics students. Based
on analyses of the student survey results, a list of key positive factors contributing
to female high school Physics students was constructed. The data analyses and
results are described in Chapter Four. From my analyses of these factors I offer
recommendations to educators and administrators to initiate school and systemic
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changes in the education system to encourage more young female students to
major in Physics. The recommendations are given in Chapter Five.
My study adds to a body of knowledge to help educators prepare more
girls for the field of science and technology. Their creative minds and
sensitivities to the world around them will be a positive addition in creating
innovative ways of solving planetary issues and making imaginative discoveries.

Limitations of Study

Due to the low numbers of female student enrollment in Physics programs
at private and charter school campuses, only one public high school participated
in the study-El Camino High School (ECHS). I would like to include all
students' points of view including public school girls, charter-school girls, and
private school girls in an expansion of this study.
I chose to survey only the girls who had enrolled in the Physics programs.
The data and results reflect a limited point of view from 228 female students who
attended El Camino High School, during 2007-08 school year. The questionnaire
focused on the following questions:
•

Did the girls elect to take physics?
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•

What were some key contributing factors
that make their science classes positive
experiences?

•

Are they planning to major in Physics in
college?

Summary

Literature reviews suggest girls' inequity in science and education
exists. The goal is to seek girls' equity in science and to encourage educators to
better prepare girls for the field of science and technology. Results from this
study identified educators, school administrators, and family influences as the key
components in influencing female students' science preferences.
School administrators should hire Physics teachers with a positive view of
girls' involvement in science. Educators need to make science more applicable to
female students, acknowledging that they are equally important and valued.
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Chapter Two
Literature Review

Introduction

Society tends to connect individuals' gender to certain roles according to
males or females. When differential expectations for boys and girls exist,
inequity is alive and thriving. Children at an early age play and learn together
with very little distinction of their gender role. Gender identity emerges as
children reach grades school, when they acknowledge the biological differences
between girls and boys. Girls are taught to dress and behave a certain way. They
are shaped into what society perceives as perfect females. "Being a young Lady",
means you must conform and abide to a code of female behaviors. Gender bias
has taken root and been perpetuated through school curricular materials. In 1975,
Leonore Weitzman and Diane Rizzo of the University of California performed an
in-depth study of how gender stereotyping and bias were perpetuated in textbooks
used in the state-adopted list for grades 1 through 6 in the areas of math, science,
reading, spelling, and social studies. They tallied the characters presented by
gender, ethnicity, age, activities, as they were depicted and found that boys were
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portrayed almost without exception in energetic roles; while girls were shown
most frequently to be "watching and waiting"(Weitzman & Rizzo, 1975).

Overview of the Context ofLiterature

Taber (1991) identified that males between 13 and14 years of age
demonstrated more interest than females of the same age in volcanoes, rockets
and space travel, machines, robots, boats, planes, and motorcars, guns, bombs,
missiles, and electricity. Females showed greater interest in animals, the human
body, disease and other health-related issues, as well as the weather. Upon entry
into the secondary schools, females and males had different interests in taking
science with males preferring physics topics, and females preferring biological
topics. This study showed the percentage of female depicted in textbooks declined
steadily by grade level. As students progressed there were far fewer adult female
role models than male role models. In science textbooks, boys controlled the
action and demonstrated various scientific principles while girls observed (Reeve,
1993).
According to Niemi (2005), the physical description of the 'perfect female
students' would be tall and blonde with model-like beauty. The perfect girl did
not do her homework at home at all, but got it done nonetheless, suggesting that
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girls willingly participated in hiding their student identities and accomplishments.
The girls' gender identities were naturalized as student identities. However, their
student identities were hidden under gender identities. These constructions
created a social Catch 22: a girl was naturalized into a student, but as a student,
she was supposed to be a girl in order to be a good student (Niemi, 2005).

Connection to Literature

Teachers and schools have attempted to bring equitable treatment to all
students, treating them as 'students' despite differences in social class, ethnicity,
and gender. Many females entered schools with limited scientific experiences
compared to male counterparts and these differences were often aggravated by
differential teacher behavior (Kahle, 1988). Studies of classroom interactions
have shown that historically, females have been treated differently than their male
peers in areas of science (Hildebrand, 1989) due to the difference in teacher's
expectations. Where the girls have had equal academic success, it can be
attributed to a combination of good work ethics, exposure to new possibilities,
participation in extracurricular activities, and above all, good grades (AAUW,
1999).
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Literature Review Areas

In light of these experiences, Gierl (1994) suggested that females were

more likely to be successful in Physics in a single-sex school than they were in a
coeducational setting. However, these differences have been linked with a range
of socioeconomic factors, such as school resources, parental income, and the
larger financial assistance available to these schools (Young & Fraser, 1994).
The Australian Council for Educational Research (ACER 1994) attempted to
identify factors influencing the subject preferences made by female students in
science. Factors or "influences" likely to affect subjects selected by females in
science were readily identified in research literature and were grouped into five
separate categories: personal, social, school, nature of the subject and career
choice.
Analysis of the literature suggested that low achievement of females in
science subjects could be affected by: motivation, attitude, interest, confidence,
classroom environments, types of schools (single sex or coeducational), and social
stereotypes (Young & Fraser, 1994). In contrast, males had greater familiarity
with mechanical activities such as cars, bikes, batteries and electricity (Sjober &
Imsen, 1988). These differences may have been due to the socialization process
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whereby, from an early age, females and males may have been provided with
different experiences as part of their development (Bell, 1988).
Confidence became problematic for female students at the onset of
puberty (Bartholomew & Schnorr, 1994). A report by the American Association
ofUniversity Women (AAUW, 1991) identified a strong correlation between the
self-esteem of female students and their attitudes towards mathematics and
science subjects. By fourteen, there were distinct differences between males and
females in relation to their attitude and achievement in science and mathematics.
Furthermore, this stage of self-doubt did not appear to be related to academic
ability. Gifted female students were found to experience similar apprehensions,
with many of them deliberately hiding their accomplishments and abilities (Kline
& Short, 1991 ).

Even on a global level, the recognition of female scientists is not nearly
equal to the recognition given to male scientists. Nobel Prizes are awarded to
scientists who produced the most distinguished humanitarian literary work and
have contributed most toward world peace (Nobel Prize 2007). According to
Nobel Prize information, Table I (Appendix E) indicates significant differences
exist in the number of U.S. male Nobel Prize recipients versus the number of U.S.
female recipients.
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The number of female Nobel Prize U.S. recipients has been even smaller
worldwide. In Physics, there has been only one U.S. female recipient out of two
women who have been awarded worldwide, Maria Goeppert Mayer (US)-1963.
Gender is not a factor when it comes to her abilities to do well in science. What
drove her to succeed in Physics? How was she able to juggle the different roles as
a wife, mother, and as a scientist, yet still be able to influence the world with her
scientific contributions? What can we learn from her life, and how can we devise
a plan to educate our young female students to pursue science and follow in her
footsteps?

Summary

Gender stereotyping, discrimination, and bias show up consistently in our
classrooms, hurting boys and girls in different but equally devastating ways.
Historically, within our society, males have been encouraged to be independent,
self-reliant, boisterous, and active, while females were encouraged to be
unassertive, quiet and docile (leon & Ristou, 1990). Subjects normally viewed as
being traditionally male, such as Physics and mathematics, may have been
overlooked in favor of more stereotypic female subjects so that females could
establish their femininity (Kahle, 1987). These stereotypic images may be
damaging to both males and females because, when based on sex, they can restrict

13

Girls' Inequity in Science and Education
people to roles and prevent them from individual expression. By modeling a
trusting inter-gender relationships and creating an accepting atmosphere that helps

all students lea.rn, educators and administrators have the potential to strip away
the stereotypes that discourage girls who want to pursue Physics.
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Chapter Three
Methodology

Introduction

In this study I explored the current status of girls' inequity in education
and science. The following questions guided my study: How many girls are
planning to major in Physics? Do they perceive equal treatments exist in their
classrooms? What might be the contributing factors influencing them to pursue
science? Is it the school? Is it the family support? Or is it combination of both
school and family?
A questionnaire was developed to collect data that could be analyzed
statistically from a large sample population. The questionnaire was given to
female students who were enrolled in Physics courses during the 2007-8 school
year, at El Camino High School. The items for the questionnaire were developed
from the themes which surfaced from the literature review in Chapter Two.

Design

The survey was administered to 228 high school female Physics students
in College Prep Physics, Accelerated Physics, and Advanced Placement Physics
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at El Camino High School. Selected, convenience sampling was used in this
research. The number of students participating in the survey is the independent
variables.
Students were asked to report their ethnicity in question 1- "What is your
ethnicity?" The data collected from the survey was separated by self-reported
ethnicity. Therefore the data are a dependent variable, since they are linked to the
students' ethnicities. The quantitative results (Appendix D) directed the study to
focus on the dominating group, Hispanic females enrolled in Physics programs at
El Camino High School.
Students responded to multiple-choice questions 2 and 5 by expressing
degrees of feelings about the following: reflecting their enjoyment for studying
Physics (very much, somewhat, not at all), and their awareness for Physics
applications in daily operations (always, sometimes, seldom, never). The fill-in
third question asked students to state the number of school science related field
trips that they had taken. These three are school-related factors influencing the
girls in Physics class.
Questions 4, and 6 through 9 were checked "yes" or "no". Question 4
indicated the female students' perceptions of equal treatment compared to male
classmates. Questions 6 through 9 results were summed up together according to
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the total amount of ')res" answers marked by students. These four questions are
indicators of family influences:
•

Family science related outings (#6)

•

Genetics inheritance (#7)

•

Parents having science background/professions (#8)

•

Extracurricular Physics community programs (#9)

Setting

El Camino High School is located at 400 Rancho Del Oro, Oceanside,
California 92057. The school is a comprehensive public high school in the
Oceanside Unified School District. El Camino High School was recognized as a
California Distinguished School in 2003. The student enrollment was 2,976 for
the 2007-08 school year. El Camino High School offered Physics classes for
students starting from sophomore-level status as an elective to fulfill the physical
science requirements for high school graduation. The percent of 1Oth grade female
students enrolled in Physics classes was 0.8% greater than the percent of male
students.
Table 2 (Appendix E) shows the percentages of male and female students
enrolled in Physics course by students' grade level were close to being equal for
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all grade levels. The gender of the science teachers at El Camino High School
and their teaching assignments by subjects are listed in Table 3 (Appendix E).
There was an awareness to hire a female teacher to provide a balance in the
Physics department.

Instrument

The questionnaire consisted of ten questions written specifically to survey
female students. The questions were linked to the contributing factors from the
literature as follows:

Questions

1. What is your ethnicity?

Themes From Literature

•

This question was designed to
see if ethnic background
influenced students' interest in
Physics.
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2. How much do you enjoy the study

•

of physics?

Question number two expresses
the student's personal interest
for Physics.

•

This reflects the individual's
affinity for Physics.

3. How many school-science-related

•

Question number three stressed

field trips have you made since

the importance of school field

elementary to now?

trips.

•

Were there connections
between outside of classroom
visits and students' inspiration
for Physics?
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4. Do you feel that you are getting the

•

same treatment as male classmates?

Question number four
emphasized the student's
perception of equal treatment as
their male classmates.

•

If they feel discriminated in any

way that may discourages them
from pursuing to major in
Physics.

5. To what degree do you apply
physics concepts in your daily life?

•

This indicated the girl's
awareness of physics
applications in their day-to-day
operations.
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6. Do you have family outings that

•

Question nwnber six reflects

involve physics (i.e. Miramar air

family activities with relevancy

show)?

to the girl's interest in Physics.

•

If the family showed support in

participating science events,
could this add to the acceptance
of science as a social norm for
everyone?

•

It is easier for the girls to
choose science as a profession
of choice.

7. Do any of your siblings share the
same interests in science?

•

Question nwnber seven
indicates sibling influences.
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•

Could the interest in science be
inherited from their parents?

•

Is it in the genes and not gender
link?

8. Do your parents have a science

•

background or science profession?

Question number eight connects
the parental ties to science.

•

Were related adults with direct
ties to science made it more
friendly and assessable to the
girls?

9. Do you participate in any physics
programs outside of school time?

•

illustrates participation in
Physics programs as an extracurricular activity.
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•

This may enhance student's
interest in a way that Physics
could be practical and fun.

10. Do you plan to major in Physics in
college?

•

Question number ten finalizes
the students' plan to major in
Physics.

This confirmed their survey responses as to what were the effective factors
in influencing the students to choose Physics as their career path-- Student Survey
(Appendix C).

Procedure

Week one- I visited five different school sites to request
permission to do a survey for research and study.
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1) I applied and cleared the IRB process at California
State University of San Marcos.
Week two - Sent out IRB approved information letter to female

students enrolled in a Physics course.
1) I assessed the number of female students enrolled in
Physics.
2)

Requested Physics teachers' permissions to conduct
the surveys at a convenient day and time.

Week three - I surveyed students at schools with large enough

female student populations enrolled in a Physics
course (30+ female physics students), El Camino
High School.
1) I conducted surveys in a normal classroom setting, allowing
female student participants 5 to 10 minutes to answer the
questions.
2) I collected surveys and analyzed results by tallying the
students' responses to the questionnaires, according to their
ethnicity they have indicated in question number one.
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Week Four- I then organized data in table format and piegraphed.

Summary

Based on analyses of the student survey results, the list of key positive
factors contributing to female high school students choosing to major in Physics
was constructed. The analyses and results are described in Chapter Four.
Highlighting how female students are being addressed in science classrooms
(Physics) can help resolve the perception society has on gender and science.
Educators need to make science more appealing to female students,
acknowledging that they are equally important and valued.
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Chapter Four
Data Analysis

Introduction

The purpose of this study was to identify factors affecting female high
school students' decisions to choose Physics as their college major field of study.
The study used survey data from female Physics student at El Camino High
School in southern California The school has a diverse student population,
predominantly Hispanics.
There were 63 7 students enrolled in the Physics program: AP Physics,
Advanced Physics, and College Prep Physics. Although 302 girls enrolled in the
Physics classes at El Camino High School, only 228 female students actually
participated in the survey.

Data Presentations

Following are results from the survey used to determine positive
contributing factors (also found in Appendices Band D). Table 4 below reports
data for the survey question number one--"What is your ethnicity?" There were
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three main subgroups: Hispanic, White, Black, and few others from various
ethnic backgrounds.

Table 4-Total Number ofGirls Surveyed at El Camino High Schools by Ethnicity

His.Qanic

White

Black

Other

Sum

120

48

28

32

228

I

I

The largest group by ethnicity represented was the Hispanic females-120
students. The White females consisted of 48 students. The smallest group
represented is the Black females-28 students. Other ethnic subgroups included
32 students from various backgrounds combined: Asians, German, Pacific
Islanders, Native Americans, and Filipino.
Question number two data was tallied by ethnicities -"How much do you
enjoy the study of Physics?" Table 5 illustrated the results for question number
two indicated that regardless of their ethnicity, most of the students were
somewhat neutral in terms of their affinity toward Physics.
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Table 5- Female Students Enjoyment ofPhysics by Ethnicity

Degree

His:ganic

White

Black

Other

Sum

Much

25

8

7

8

48

Some

75

24

17

19

135

Not at all

20

16

4

5

45

The sum of one hundred thirty five girls indicated they "somewhat"
enjoyed learning physics and an additional forty-eight like the subject "very
much". Only 45 of the girls, (20%) enrolled in Physics classes disliked Physics.
This reflected the teachers' approaches in addressing the majority of girls' needs.
The Physics classes at El Camino High School did not offer field trips
during the year of the study. The survey data referenced the feeder middle
schools and elementary schools. The field trips provided the opportunities for
students to experience science applications in their community.
Table 6 is a summary of field trips students have taken from grade
schools and middle schools. In general, there were more students having 1-5+
field trips than those in the zero field trip categories. The Hispanic female
enrollment was 2.5 times the numbers of White female students, yet the amount

Girls' Inequity in Science and Education

29

of field trips taken was reverse. The percent of Hispanic girls going to science
related field trips represented only one-third compared to that of the White female
students. These were school-science-related-field trips and reflected the
demographic of the schools.

Table 6-The Frequency ofScience-Related Field Trips Taken by Ethnicity

No. ofField Tri.Qs

His,12anic

White

Black

Other

Sum

0

55

17

9

9

90

1

18

4

2

5

29

2

19

3

6

7

35

3

13

9

4

5

31

4

4

3

1

3

11

5+

11

12

6

3

32

Twenty five per cent of White female students had 5+ field trips
comparing to 21% of the Black female students, and 9% of both the Hispanic and
Others respectively in their category totals.
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Question number four was "Do you feel that you are getting the same
treatment as male classmates?" Results are shown in Table 7, which revealed
female students' current perception of their feelings on equal treatment based on
gender in Physics class.

Table 7- Female Students' Feelings on Equal Treatment as Their Male Peers

ResQonse

HisQaniC

White

Black

Other

Sum

Yes

110

41

24

26

201

No

10

7

4

6

27

Across the board, in all the ethnic categories there were female students
feeling unequally treated. A total of 12% of the girls perceived unequal
treatment. This is valid concern. As educators we should be obligated to take
proper actions to resolve the issue.
Question number 5 was "To what degree do you apply physics concepts in
your daily life?" Results are shown in Table 8. These experiences ranged from
hearing the sound of the alarm the clock to the flipping of a light switch. Table 8
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illustrates the degree of recognition of Physics applications in daily life as
indicated by female students.

Table 8- Female Students' Awareness ofPhysics Applications by Ethnicity

Frequency

His~anic

White

Black

Other

Sum

'

I

Always

3

1

0

2

6

Sometimes

49

24

20

23

116

Seldom

53

20

8

7

88

Never

15

3

0

0

18

As indicated in Table 8 eighteen girls did not make the connection and
marked that they "never" applied Physics in their daily lives outside of school.
Two hundred four girls thought they "seldom-sometimes" applied Physics in their
daily operations. Only six students felt they "always" applied Physics in their
daily lives.
Students' lack of awareness in Physics applications in their daily lives is a
concern. A majority of students used cell phones, iPods, TV s, Radios,
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Computers, Cars and much more. Students were totally dependent on products
deriving from the understanding of Physics.
Questions 6 through 9 were ''yes" or "no" responses. Therefore, the
results were totaled as the number of ''yes" to family influences. Table 9
displays data representing the student answers for questions 6 through 9 by
ethnicities. These were family factors that may influence the female students to
pursue Physics as a major in college:

Table 9- Totals of Questions 6-9 Responses "Yes" to Family Influences

No. OfYes

His:ganic

White

Black

Other

Sum

0

73

18

12

13

116

1

23

14

8

15

60

2

12

9

5

3

29

3

8

5

2

1

16

4

4

2

1

0

7

--

- - - -

•

Question #6-Do you have family outings that involve Physics?

•

Question #7-Do your siblings share the same interests in science?

-
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•

Question #8-Do your parents have a science background or science
profession?

•

Question #9- Do you participate in any physics programs outside of
school?
The results showed 50% of the girls enrolled in Physics (116 female

students) had zero influence from the home. This meant their total exposure to
Physics was fully dependent on classroom instructions and school fieldtrips only.
This information is vital to educators and administrators, as it influences the
allocation of funds for school field trips, etc.... If we want more girls majoring in
Physics, we must address how we teach them from K-12.

Data Analysis

In reviewing and tallying the responses of all 228 questionnaires
(Appendix C), I was able to identify the correlations between the research data
and literature reviews. I proposed a list of contributing factors influencing female
students to choose Physics as their major in college. Pie graphs were generated,
showing combined results (see Appendix A). The pie-graphs acted as visual
representations of data in percentage. I compared the data based on different
ethnicities. The results of each influence could clearly be seen. The research
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study findings, research implications, and recommendations based on the
collected data will be reviewed in Chapter Five.
For some students, school may be the only source of support and exposure
to Physics. The sum of 3 or 4 "yes" answers, 23 students, was closely correlated
to the 22 students who marked "yes" to majoring in Physics in question number
ten of the questionnaire (Appendix C). These 22 girls intended to major in
Physics. Question 10-"Do you plan to major in Physics in college?"

Table 10

shows the students' responses grouped by ethnicities.

Table 10-Number of Female Students Planning to Major in Physics by Ethnicity

His,ganic

White

Black

Other

Sum

14

2

4

2

22

Focusing on the 22 female students who responded "yes" to survey
question #10 further supported school field trips and family influences as major
factors contributing to their choosing to major in Physics. As shown by the
correlation ofthis question with the number of"yes" responses to questions six
through nine, the largest group is the Hispanic female students, fourteen out of
twenty two. By ethnicity there were: 14 Hispanic females, 4 Blacks, 2 White,
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and 2 Others. All22 students enjoyed Physics: 16 "very much", and 6
"somewhat". The number of students who enjoyed learning Physics was reflected
in the responses to school influences: class, teacher, and the curriculum. Eighteen
of the students had one science field trip or more in their academic career. Only
four Hispanic students indicated zero field trips.
All 22 students indicated Physics applications in their daily lives, with
four stating "always". Six students answered all" no" to questions 6 through 9.
However, only two out of the six have indicated zero field trips. What worked
for these six were: the fact they enjoyed studying Physics; they felt equal
treatment by their teachers; and they were aware of the importance of Physics
applications in their daily lives through school related field trips. These six
students' influences came from their instructors' teaching practices. The other
sixteen students had at least one "yes" for questions 6 through 9. All sixteen have
school and family influences working for them.

Interpretation

Interpretation of the data analyses showed the key contributing factors
influencing girls to choose Physics as their major in college are school related
classroom instructions, science related field trips, awareness ofPhysics
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application in daily operations, and family influences. The results of this study
suggest that school and families were the two main contributing factors in girls
majoring in Physics.

Summary

Science is considered an important subject area taught in schools. Both
male and female students can benefit from taking science and physics. Educators
may have failed some girls by not stressing the "practical applications" from the
girls' perspective in the Physics curriculum. If students missed the importance of
Physics in its daily applications, then it would not be relevant for them to learn
the subject, or even have interests toward majoring in Physics in college.
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Chapter Five
Recommendations

Introduction

The purpose of this study is to identify factors influencing female high
school students in choosing Physics as their college major. Relevant literature
confirmed inequity for girls in education and science is still apparent. Given the
results of this study at El Camino High School, a more effective approach might
be to teach Physics centered on applications more closely aligned with female
perspectives.
Implications for educators and administrations will be discussed further in
terms of taking immediate actions. Although there are limitations to the study
findings, we know where girls' inequity stands in education and science. There is
progress in the physical numbers of female students in Physics class. However,
girls have a long way to reach equity in understanding and embracing the subject.
Unless we initiate a change in how we teach girls in science from K -12 this
inequity will persist for generations to come.
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Summary ofFindings

This study found that while the number of girls enrolling in Physics at El
Camino High School had increased in recent years to nearly 50%, the number of
girls who go on to major in Physics in college has remained low. This study used
data from female students in the Physics program at a public, comprehensive,
coeducational high school in southern California 2007-08.

Results from this

study suggest educators, school administrators, and family influences are key
components influencing female students' science preferences.

Interpretations ofFindings

Since this study focused specifically on contributing factors prompting
female students to choose Physics as their major in college, the following
discussion centers around the 22 students who marked ''yes" to question 10-" Do
you plan to major in Physics?" They are dependent variables based on the fact
that they choose to major in Physics as shown in Fig 2. The majority ofEl
Camino High School student population in Physics classes is the Hispanic female
students. They represent 53o/o or 120 Hispanic female students enrolled in
Physics Programs.
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Figure 2- Percent Distribution According to Ethnicity of the 22 Students
Planning to Major in Physics

Major in Physics
Other
15%

Black
15%
spanic
60%
D0to

The tally from question number ten indicates 14 Hispanic female students chose
to major in Physics. This is about 11% of the total Hispanic female students
enrolled in Physics classes. However, 14 translates to 60% of the 22 female
students who plan to major in Physics were Hispanics. The high percentage of
Hispanic female students is likely a result of location demographics of El Camino
High School. Again, these are dependent variables linking the students to their
ethnic background.
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Findings in Context

All of the twenty-two female students indicated that they enjoy Physics.
Twenty of the twenty-two students felt they received equal treatment in their
classroom instructions. The data indicate that by being treated equally, female
students feel respected, accepted, and are able to enjoy Physics more. This could
also be a reflection of instructional practices by teachers at El Camino High
School.
Science field trips allow students to have an out-of-the class experience,
and witness Physics applications in society and the community. There was no
field trip for Physics students at El Camino High during school year 2007-08.
Reported science school field trips are those from their feeder middle and
elementary schools. According to the number of field trips taken, only four
Hispanic female students responded having zero field trips. All fourteen Hispanic
female students were aware of Physics applications in their daily operations: Four
students marked "always", nine students marked "sometimes", and one marked
"seldom" to question number five in the survey. The connection female students
make from science-related school field trips enhances their awareness of science
applications in daily life, and certainly influences their career choices and
appreciation for Physics.
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Family is a major contributing factor influencing female students to pursue
Physics after high school and possibly as their career choice. Questions 6 through
9 of the survey address family activities involving science, sibling influence and
possible genetic link, parents in science profession, and participation in
community extracurricular science programs.
Their responses were
•

2 Hispanic female students marked "yes" to family science related
activities.

•

6 Hispanic female students marked "yes" to siblings sharing the
same interest for Physics.

•

5 Hispanic female students marked ''yes" to a parent or parents
having science profession.

•

2 Hispanic female students marked ''yes" to participation in
community extracurricular science programs.

Each of the fourteen Hispanic female students choosing to major in Physic
marked ''yes" to at least one or more of questions 6 through 9. The data indicate
family influence is a contributing factor for these female students to excel in
science.

41

Girls' Inequity in Science and Education
Implications ofStudy

The numbers of girls taking Physics class at this high school has been
increasing steadily. One possible reason for this increase might be the presence
of a female Physics teacher. She sends a message to girls that Physics could be
for them. She could also influence male Physics teachers to better understand girls
and their perspectives toward science. Next year, the ratio for Physics teachers at
El Camino High will be 2 males to 2 females. Based on this data, the school
might expect an increase in girls taking Physics next school year.

Limitations

Since my research and data collection included only one school, the
findings are specific to the school's geographic location. Contributing factors are
dependent variables linked to students' ethnicity and would possibly change if
surveys were given to female students attending schools with different
demographic configurations.
Only girls in Physics program were surveyed in the study. The data and
results reflected a limited point of view. If these girls were surveyed with
additional questions addressing what did not work for them in the Physics

42

Girls' Inequity in Science and Education
program, their insight could better serve educators as to what had not been
effective.
Literature suggested female low achievement in science subjects was
affected by: Motivation, attitude, interest, confidence, classroom environments,
types of schools (single sex or coeducational), and social stereotypes (Young &
Fraser, 1994). While I surveyed only one coeducational public school, the results
may be very different at a single sex campus or all-girl Physics class setting.

Future Study

Additional research is needed to include male students perspectives and
teacher interviews. Additional analyses are needed to identify additional
contributing factors influencing girls to choose Physics as their major in college.
The data collecting process will need to be more complex. The surveys should be
given to different groups of students, and include state and national longitudinal
studies as well as those directed specifically to areas of varying demographics.
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Conclusions

Based on the results of this study, girls' inequity in science and education
still exists. However, the gap is narrowing. Teachers and administrators can make
changes in education to resolve the issue. The learning cycle starts with educating
girls about the importance of studying science.
School administrators can take action toward true equality for girls in
education by hiring qualified teachers with the focus to change existing Physics
curriculum to better serve young girls. If educators ensure the school influences
are equally addressed, teaching science from the girls' perspective as well as the
boys', eventually the differential between the genders will disappear and equity
will be in place. Family influences will follow for the next generation of
students.
More girls choosing to become science professionals may influence their
family members in ways that would ease their fear of Physics. Female science
professionals play active roles as mentors for youth, both girls and boys, in their
local community. These women can promote girls' participation in science and
education. Society will further benefit from women's contribution in science.
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Appendix A: Student Survey Pie Graphs
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Appendix B: Survey Results for Pie Graphs
1. What is your ethnicity?
Hispanic
120

Total

White
48

Black

28

Other
32

2. How much do you enjoy the study of physics?
Enjoyment
Much
Some
Not at all

Sum
48
135
45

3. How many school-science-related fieldtrips have you made since elementary to
now?
No. of field trips

Sum

0

90

1
2
3
4
5+

29
35
31
11
32

4. Do you feel that you are getting the same treatment as male classmates?
Equal Treatment
Yes
No

Sum
201
27

5. To what degree do you apply physics concepts in your daily life?
Physics Application
Always
Sometimes
Seldom
Never

Sum
6
116
88
18
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6.
7.
8.
9.

Do you have family outings that involve physics (i.e. Miramar air show)?
Do any of your siblings share the same interests in science?
Do your parents have a science background or science profession?
Do you participate in any physics programs outside of school time?
No. ofYes
0
1
2

3
4

Sum
116
60
29
16

7

10. Do you plan to major in Physics in college?

Major in Physics

Sum
22
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Appendix C: Survey Questions
1. What is your ethnicity? - - - -- - - - - - - -- - 2. How much do you enjoy the study of physics?
very much

somewhat____

not at all

3. How many school-science-related fieldtrips have you made since elementary
to now? - - 4. Do you feel that you are getting the same treatment as male classmates?

- -- Yes

No

5. To what degree do you apply physics concepts in your daily life?
Always_ _ Sometimes

Seldom

Never _ _ __

6. Do you have family outings that involve physics (i.e. Miramar air show)?

- - -Yes

No

7. Do any of your siblings share the same interests in science?
Not applicable _ _ __

No

Yes

8. Do your parents have a science background or science profession?
Yes

No

9. Do you participate in any physics programs outside of school time
(i.e. museums, physics team, or robotic club)? _ _Yes _ _No
10. Do you plan to major in Physics in college? _ _Yes _ _No
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Appendix D: Student Survey Results
1. What is your ethnicity?

Total

Hispanic
120

White
48

Other
32

Black
28

2. How much do you enjoy the study of physics?
Enjoyment
Much
Some
Not at all

Hispanic
25
75
20

Black
7
17
4

White

8
24
16

Other
8
19
5

3. How many school-science-related fieldtrips have you made since elementary to
now?
No. of fieldtri~s
0
1
2
3
4
5+

His~anic

55
18
19
13
4
11

White
17
4
3
9
3
12

Black
9
2
6

4
1
6

Other
9
5
7
5
3
3

4. Do you feel that you are getting the same treatment as male classmates?
Egual Treatment
Yes
No

Hispanic
110
10

White
41
7

Black
24
4

Other
26
6

5. To what degree do you apply physics concepts in your daily life?
Physics Am~lication
Always
Sometimes
Seldom
Never

His~anic

3
49
53
15

White
1
24
20
3

Black
0
20
8
0

Other
2
23
7
0
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6.
7.
8.
9.

Do you have family outings that involve physics (i.e. Miramar air show)?
Do any of your siblings share the same interests in science?
Do your parents have a science background or science profession?
Do you participate in any physics programs outside of school time?
No. ofYes
0
1
2
3
4

His.Qanic
73
23
12
8
4

White
18
14
9
5
2

Black
12
8
5
2
1

Other
13
15
3

Black
4

Other
2

1

0

10. Do you plan to major in Physics in college?

Major in Physics

His.Qanic
14

White
2
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Appendix E:
Table 1-US. Nobel Prize Recipients Per Science Category (1901-2006)

Category

Male

Female

Chemistry

93

3

Physics

66

1

Physiology & Medicine

88

2

Table 2- Percent ofStudents Enrolled in Physics for the 2007-08 School Year

Students
Grade

Female

Male

12tll

49.5%

50.5%

11tll

48.8%

51.2%

lOW

50.4%

49.6%

I
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Table 3- Science Teachers Based on Their Gender and the Subjects Taught

Teachers

Subject

Male Female

Chemistry

1

1

Biology

3

3

Agricultural

1

0

Physics

3

1
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