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Abstract 
 

The purpose of this study was to see whether there was a relationship between gender and 

achievement on computer enrolment.  This study was completed at a high school in West 

Vancouver, British Columbia using all the students (100 –females; 100 males) on the honour roll.  

A multiple correlation design was used to test the hypothesis that the majority of high achieving 

students (those with G.P.A.’s in the 3.0 – 4.0 range) took computer science as an elective course.  

Using the phi coefficient of correlation, the results indicated that there was a negligible 

relationship (.0081 – 0%) between gender and enrolment.  The observed probability was 1.68.  

Results <.05 are considered borderline statistically significant, but the probability of error is still 

high (5%).  The chi-square value was larger than .05.  The probability of error P value was .195 

(20%).  About 1.4% of the variance in the variable “choice” was accounted by the variable 

“gender”.  There was no significant relationship between the two categorical variables.  Females 

and males enrolled in computer science not because of gender.  Using the point biserial 

coefficient of correlation for achievement and enrolment, the results indicated a weak correlation 

of –0.218.  It was concluded that gender and achievement did not play a role on who enrolled in 

computer science. 
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Introduction 
 

There has always been a low representation of women in the field of computer science.  

Despite the pivotal role that computers play in our economy and culture, and despite explosive 

growth in the job market, only 15-20% of undergraduate computer science majors at leading U.S. 

departments are female (Margolis, Allen, and Fisher, 2002).  The low representation of women in 

computer science at the undergraduate level is inherited from the secondary school level, where 

girls do not participate in computer science courses and related activities as much as boys 

(Sanders, 1995).   

 

While girls and women may be using the Internet for communication and the web for 

information retrieval, it is predominantly men (the majority in the U.S. being white and Asian-

American) who are programming the computers, designing and fixing the systems, and inventing 

the technology that will affect all aspects of our lives (National Science Board, 1998).  Only 15-

20% of undergraduate computer science majors at leading U.S. universities and only 17% of the 

high school computer science Advanced Placement test takers are female (Kozen & Zweben, 

1998).  This gender imbalance is clearly seen on the Internet, video games, and other online 

communities.  The under-representation of women among the creators of information technology 

has serious consequences, not only for those women whose potential goes unrealized, but also 

for a society increasingly shaped by that technology (Margolis, Allen, and Fisher, 2002).   

 

Statement of the Problem 

 

The purpose of this study was to investigate effect of gender and grade point average 

(G.P.A.) on computer science enrolment. 

 

Review of Related Literature 
 

It has always been difficult to attract females into computer science.  In British Columbia, 

computer science is an elective from grades 9 to 12.  It competes with other applied skills elective 

courses such as technology and design, art, foods, sewing, drama and music (British Columbia 

School Act, 2002).  In higher grades, students must decide if their interest in computer science is 

strong enough and if it is part of their post secondary plan, for them to pursue it any further.  

There is a gap between male and female enrolment in high school computer science courses that 

increases as students progress from introductory to more advanced computer science courses 

(Schofield, 1995).  In the Advanced Placement program, females have only been about 12% of 

AP computer science exam takers over the past five years (Margolis, Allen, and Fisher, 1997a).  

It is the same in the public school system as this study suggests.  
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“A 1994 Virginia study compared female enrolment in a variety of technology 

courses.  Similar to the 1980 Montana study, one high school subject, 

Communication Technology, had nearly 50% enrolment.  But in most other high 

school subjects the gender differences are alarming.  There were 33 course titles 

listed.  Analyses of the 32 remaining subjects (removing Communications 

Technology) indicate a similar pattern than the Montana 1980 study.  Of the 32 

remaining course titles listed 27 had less than 15% female enrolment and 17 

courses had less than 10% female enrolment” (Gloeckner, 1997). 

 

Females and males view computers differently.  Males are drawn to the computer.  Their 

love begins with games and moves on to programming.  It is their ultimate toy designed to fulfill 

their need to be entertained.  Their fascination often leads to self-exploration and eventually 

mastery.  Male students' accounts of their earliest computer memories are filled with wanting to 

know how the computer works, tinkering, and self-initiated exploration (Margolis, Allen, and 

Fisher, 2002).  Females, on the other hand, use computers for a purpose.  When the first-year 

females talk about their personal history with computers, their narratives are not filled with long 

and detailed accounts of all the different activities they have done at the computer. They do not 

describe years of unguided exploration (Margolis, Allen, and Fisher, 2002).  Adding to all of this is 

the stereotypical image people have of computer scientists; we see them as introverts whose role 

is computer coding.  There is no romantic notion in this type of career.  Having to be extremely 

intelligent and be good at math is also a turn off.  This begins the underlying factors that deter 

women from entering this field at an early age, but are they short-changing themselves of a viable 

career?  

 

Research consistently suggests that females demonstrate more verbal ability while men 

have stronger quantitative skills (Guss and Adams, 1998).  This is an overgeneralization that 

many females come to believe.  Most do not feel adequate about their skills in math and do not 

pursue computer science.  In countries where upper level math is a requirement, there is less of a 

gender divide in enrolment in computer science (Margolis, Allen, and Fisher, 1997b).  

Researchers Astin and Sax of UCLA studied seventh graders and found that male and female 

students performed comparably in math and science courses, but the females consistently 

underestimated their abilities (Margolis, Allen, and Fisher, 1997b).  Because of their lack of 

confidence the females begin to take fewer courses, a trend that accelerates as they move to the 

more advanced levels (Guss and Adams, 1998).  Margolis et al (1999) interviewed international 

and American undergraduate female students and found that most had shaky self-esteem and 

low self-confidence when it came to comparing themselves with their male counterparts.  Even a 
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female who made it to the Dean’s list still felt inadequate because she had to work harder to 

understand the concepts (Margolis, Allen, and Fisher, 1997b).  This perception is what many 

academically successful female have to contend with thus making the gender gap in this field 

much more difficult to contend with. 

 

Computer science is of a male-dominated hacker subculture whose members eat, sleep, 

dream about computers.  Females view technology in a social realm.  They want to use the 

technology to help others and to use it apart from just programming alone.  In light of this, many 

brilliant female students are hesitant to join this "computer science world" in which they sense 

that the links to other interests in their lives will disappear (Margolis, Allen, and Fisher, 1999).  

Those who do are seen as pioneers who “enjoy challenging the roles expected of females” 

(Durndell et al,1990).  In order to counter the stereotypes of who can do computer science and 

bring a balance view into this field, schools need to attract high achieving females and keep them 

in the program. 

 

Statement of Hypothesis 
 

The field of computer science is a male dominated area.  Many women are intimidated to 

pursue further studies in this area for this reason alone.  The females that are attracted to 

computer science do so because of their interest in math and science.  More often, they are 

academically successful and are confident of their math abilities, and enjoy activities associated 

with math skills such as solving puzzles, problem solving, and logical thinking skills (Margolis, 

Allen, and Fisher, 1999).  Therefore, it is hypothesized that there will be strong correlation 

between females who are high achievers academically and a high enrolment of these females in 

computer science classes.   
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Method 
 

Participants 

 

The participants for this study were high achieving 9th, 10th, 11th 12th grade males and 

females at Rockridge Secondary in West Vancouver.  West Vancouver is a community just 

outside of Vancouver with a population of 40,882.  It ranks as one of the wealthiest areas in 

Canada.  Rockridge Secondary was built in 1995 during the technology boom.  The layout of the 

school was developed to accommodate the expansion of technology.  The school had a 

population of 700 and was very homogeneous with Caucasian (90%) making up the majority of 

the student body.  The remainder of the population (10%) were students of Asian descent, mostly 

international students.  Females accounted for 40% of the school population.  West Vancouver 

School District has a strong recruit of international students mostly to make up for the deficit in 

the school district’s budget.  Most of these students find themselves in computer science because 

it is an elective without pre-requisites and also because there is no minimum English language 

requirements.   

 

All females and males with high Grade Point Average (G.P.A.) were selected from the 

honour roll.  In total, there were 100 females and 100 males.  For the purpose of this study, high 

G.P.A. refers to those whose achievement is in the 3.0 - 4.0 range.  At Rockridge Secondary, the 

honour roll is made up of those who achieved “perfect” (4.0 G.P.A.), those who achieved “honour 

with distinction” (3.5 G.P.A. to 3.9 G.P.A.), and those who achieved “honours” (3.0 G.P.A. to 3.4 

G.P.A.).   

 

Instrument 
 

The basis of this research was based on these variables:  gender, G.P.A., and enrolment in 

computer science.  The first term (January) honour roll was used to select the participants and the 

computer science class rosters (May) as instruments to gather data.  The computer generated honour 

roll was reliable and valid as it only contained students who had G.P.A.’s in the 3.0 to 4.0 range taken 

from the calculation of the seven courses they took.  Any students who did not fulfill this requirement 

or received an “N” (needs improvement) for work habit were not included in the honour roll.  The 

computer science class rosters (May) were reliable and valid as it contained only students who 

registered for this course in September.  Rockridge Secondary had a guideline in place that did not 
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allow for withdrawal from courses as it caused timetabling and staffing problems.  This guideline was 

reinforced to the students and parents by the school counsellors during course selection.  Mortality 

was not an issue in the design. 

 
Design 
 

A multiple correlation design was used to test the hypothesis of the effect of gender and 

G.P.A. on computer science enrolment.  A total of 100 females and 100 males were selected 

from the honour roll.  The convenience sampling of subjects was done for cost measures and 

convenience.  Since grade 8 computing was already part of the applied skills curriculum in British 

Columbia, we focused only on students in grades 9, 10, 11, and 12.  A large sample was chosen 

to limit errors in validity and reliability as well as to increase statistical significance.  A check of the 

computer class rosters in May gave us the necessary data to determine if there was a correlation 

between the variables.  

  
Group Assignment N Treatment Outcome 

1 - Females 
Convenience 

Sampling 
100 

High G.P.A. – on 

the honour roll 

Yes / No – enrolled in 

Computer Science 

2 - Males 
Convenience 

Sampling 
100 

High G.P.A. – on 

the honour roll 

Yes / No – enrolled in 

Computer Science 

Table 1. – Design of this Study 
 
Procedure 
 

This descriptive, non-experimental correlation study measured the effect of gender and 

G.P.A. on computer science enrolment.  The length of this research was projected to be six 

months in length.  After the sample school was selected in October 2001, a meeting was initiated 

with the West Vancouver School District Superintendent and the Rockridge Secondary principal 

to seek their cooperation and permission to carry out the research.  They were assured of the 

confidentiality in the research.  In January 2002, all students with high G.P.A.’s were selected 

from the honour roll and used as participants.  In total, there were 100 females and 100 males.  

When the course selection process for the following year was finalized in May, we looked at how 

many of these high achieving students enrolled in computer science using computer generated 

class rosters.  The statistical analysis used to write a report highlighting the effect of gender and 

G.P.A. on computer science enrolment was completed in June. 
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Results 
 

A variety of statistical tools were used to determine the relationship between the 

variables.  The tools used include the mean, variance, standard deviation, phi coefficient of 

correlation, chi square ratio, and point biserial coefficient of correlation. 

 
The phi coefficient of correlation was chosen to analyze the two binary (dichotomous – two 

choices) variables of gender and choice.  It was used to determine the common variation in the two 

variables.  The chi square ratio was used to determine statistical significance and reliability 

between them.   

 

The point biserial coefficient of correlation was chosen to analyze the binary variable of choice and 

the interval variable of G.P.A.  This type of regression analysis was used to determine the 

coefficient of correlation between the predictor and criterion variable. 
 

Part 1 - Enrolment by Gender 

For enrolment by gender, 55 out of 100 females chose computer science as an elective.  

In the case of the males, it was 64 out of 100 subjects (Figure 1).   

 

 

Figure 1 – Enrolment by Gender 
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Of the 100 females on the honour role, 82% of them chose computer science as an 

elective.  As for the 100 males on the honour role, 56% of the males made the same choice 

(Figure 2 and Figure 3). 

 

Percentage of Female Enrolment

Yes
82%

 No
18%

 
Figure 2 – Percentage of Female Enrolment in Computer Science 

Percentage of Male Enrolment

Yes
56%

 No
44%

 
Figure 3 – Percentage of Male Enrolment in Computer Science 
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Part 2 - Enrolment by G.P.A. 

The highest number of females (15%) who chose computer science as an elective were 

those with a 4.0 G.P.A. (Figure 4).  The highest number of males (17%) who chose computer 

science as an elective were those with a 3.5 G.P.A. (Figure 5).  The mean of the G.P.A. for 

females was 3.57 whereas the mean for the G.P.A. for males was 3.54.  The mean for both 

genders was 3.55. 
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Figure 4 – Female Enrolment by G.P.A.  

Male Enrolment by G.P.A.
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Figure 5 – Male Enrolment by G.P.A. 
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Part 3 - Enrolment by Gender Correlation 

 For the variables gender and choice, we used a scatter plot (Figure 6) and a two by two 

contingency table to determine the direction the relationship (Figure 7).   From the scatter plot, 

the relationship between gender and choice was negligible. 

 

Strength – Phi Coefficient of Correlation 

Gender and Choice Scatter Plot
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Figure 6 – Scatter Plot  

 Females (0) Males (1) Row Total 

No (1) 45 36 89 

Yes (0) 55 64 119 
X 

 100 100 200 

Y 

Table 2 – 2 by 2 Contingency Table 

 

The phi coefficient of correlation equalled -.09 (Figure 8).  This coefficient was used to 

demonstrate its properties and to gain insight into some additional meanings of the Pearson 

product moment coefficient of correlation.  

  

The coefficient of determination was .0081 (r2).  The magnitude of the coefficient of determination 

indicated the proportion of variance in one variable, explained from knowledge of the second 

variable.  .0081 indicated a weak correlation.  About 0% of the variance in Y was accounted by 

the variable X.   

 

The coefficient of alienation (coefficient of non-determination) equalled .9919 (1 – r2).   



 10 

 

 
Figure 8 – Phi Coefficient of Correlation and Chi-Square Ratio 

 

Statistical Significance – Chi-Square Ratio 

The observed probability was 1.68 (Figure 8).  Results <.05 are considered borderline 

statistically significant, but the probability of error is still high (5%).  The Chi-Square value was 

larger than .05.  The probability of error P value was .195 (20%) (Figure 8).  About 1.4% of the 

variance in the variable “choice” was accounted by the variable “gender”.  There was no 

significant relationship between the two categorical variables.  Females and males enrolled in 

computer science not because of gender.  Gender and choice was not related. 

 

Part 4 – Enrolment by G.P.A. Correlation 

Point biserial coefficient is a coefficient of correlation between a binary (dichotomous) 

variable and an interval (continuous) variable.  The predictor variable was choice (X) and the 

criterion variable was the scores on the G.P.A. (Y).  The point biserial correlation is conceptually 

important, as it helps to understand the main principles of the tests of statistical significance, 

especially how the coefficient of correlation can be used to measure a difference between two 

means.  Values of the point biserial are numerically equivalent to those that could have been 

obtained by the Pearson r product moment correlation. 
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Descriptive Statistics of the Variables X and Y 

Predictor Variable X 

The mean, true variance, and true standard deviation was computed for both these groups.  The 

mean of the female scores (0) was 3.60 and the mean of the male scores (1) was 3.47(Table 2). 

 

 
X – Choice Y – G.P.A. 

Y0 – female 

scores 

Y1 – male 

scores 

Yl – group 

mean 

YΛ – error 

variable 

M – mean 0.4050 3.5495 3.6034 3.4704 3.5474 0.0021 

true 

variance – 

σ2 

0.0897 0.2422 0.1017 0.0619 0.0041 0.0855 

true SD – σ 0.2996 0.4921 0.32 0.2487 0.0640 0.2923 

Table 3 – Descriptive Statistics of Variable X and Y 

 

The regression on the categories was computed using the predicted variable (group means) Yl 

and the error variable YΛ.  This was computed as Y- Yl = YΛ .  The error variable was 0.0021 

(Table 2).   

 

The true standard deviation variance of the predictor variable was 0.0897(Table 2). 

The true standard deviation variance of the criterion variable was 0.2422 (Table 2). 

The slope of the regression line was an obtained score of –0.133.  This was computed as b = (Y1– 

Y0) / 1-0. 

The correlation between enrolment by G.P.A. was –0.218 (Figure 9).  This was computed as r = 

b(σx/σy). 
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Figure 9 – Point Biserial Coefficient of Correlation (rpb) 

 

Criterion Variable Y 

The mean of the predicted scores (Yl) equalled the mean of the criterion scores (Y).  The mean of 

the error scores (YΛ) was zero.  The variance of the criterion scores was 0.0897. 

 

The variance of the predicted variable (Yl) was 0.0041.  This was computed as the weighted 

square difference of the two group means.   

 

The variance of the error variable (YΛ) was 0.0855.  This was computed as the sum of the 

variances of the two groups. 

 

About 1% of the variance in the criterion variable (G.P.A.) was accounted for by the choice 

(enrolment in computer science) factor and about 35% of the variance in the criterion variable 

was likely due to other unidentifiable sources (errors).  This was computed using this formulae σ2/ 

σ2 = Yl / Y + YΛ / Y. 
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Discussion 
 

The result of the study did not support the original hypothesis that gender and 

achievement were related to enrolment in computer science.  Using a multiple correlation design, 

the results indicated that there was a negligible relationship (.0081 – 0%) between gender and 

enrolment.  About 1.4% of the variance in the variable “choice” was accounted by the variable 

“gender”.  There was no significant relationship between the two categorical variables.  Females 

and males enrolled in computer science not because of gender.  The results of the point biserial 

coefficient of correlation for achievement and enrolment indicated a weak correlation of –0.218.  It 

was concluded that gender and achievement did not play a role on who enrolled in computer 

science. 

 Overall, the results indicated that 82% of the females on the honour roll chose computer 

science whereas only 56% of the males chose this same elective.  A 1995 study by Durdell et al. 

gives reason for this increase in female enrolment due to “the gap of attitude towards computers 

growing narrower as females grow older.”  The majority of the females (15%) who chose 

computer science had 4.0 G.P.A.’s.  As their grades indicated, they were also especially strong in 

math and science.  The stereotypical notion of computers being masculine and having to relate to 

math was seen in this set of data.  About 17% of males with a 3.5 G.P.A., chose computer 

science as their elective.  A 3.5 G.P.A. is not exceptional, yet this is the largest group that chose 

computers.  On the other hand, only 5% of the females with 3.0 G.P.A enrolled.  Computer 

science is a male dominated subject.  Females are quick to remark to the harassment they face 

and the feelings of inadequacies they encounter from the opposite sex in computer science 

(Gardner et al., 1986).   

 Gender and achievement appear to have no influence on enrolment in computer science.  

The results cannot be generalized to all schools, because this study took place in a school with 

little diversity.  The population of Rockridge Secondary is very homogeneous with Caucasians 

making up the majority.  In a more multicultural school, the results would have been different.  

Females in North America see computers as important, but don’t use the opportunity to study 

computers (Gardner et al., 1986).  In countries such as Singapore, India, and Sweden, where 

computing increases job options and higher-level math and science are requirements, there is a 

higher enrolment of females in computer science (Durndell et al, 1990).  Computer science needs 

to attract new people, especially females and low achieving student, because as an elective 

course, there are other options.  Moreover, we need to encourage students to study computing 

because of the earning potential and the job options (either as a vocation or in higher learning) it 

offers. 
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