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Abstract

There has been a lot of attention in recent years on increasing diversity in the computer

science field. Schools play a large role in increasing access to fields like computer

science by making supplies and knowledge available to all students. Indiana has

recently implemented new standards in public schools requiring computer science to be

included in the K-8 curriculum and at least one computer science course to be offered in

high schools. With the increase in required participation in computer science by all

students, my assumption was that diversity would increase in higher level education.

Standardized testing that includes computer science data is not available at the K-8

level, but data from AP exams and enrollment in Ball State University’s Computer

Science Department were used to examine diversity levels. Analysis of the data

revealed that the standards were implemented recently enough that the data would not

reflect any significant impact from them. Results from this study suggest that the data

from the upcoming years will provide more information about whether the new

standards for computer science curriculum in Indiana have increased the diversity

percentages in Indiana schools.
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Process Analysis Statement

The idea for this thesis came from an immersive learning course that I took in the fall

semester of my senior year. The class was called CS4MS+ or Computer Science for

Muncie (and Surrounding) Schools. Our mission statement that we agreed upon as a

class was “Through interactions with students, their educators, and the community, our

mission in CS4MS+ is to educate all K-12 students in the exploration of computer

science and computational thinking.” This mission called to me personally because I

had never learned anything about computer science before the required course for my

major in college. I remember hearing a lot of the “computer nerd” boys at my high

school and middle school taking the one available class for computer science or

learning on their own about programming. However, I never thought that this could be

something I could do as well without any prior knowledge. I saw the mission statement

for this course as showing the students that anyone can learn about computer science

at any skill level. The beginning of the planning for this course was spent learning about

the biases that exist in this field and how to recognize these biases in ourselves as well.

I spent a lot of my time researching the role of women in the emergence of computer

science and how the percentage of women in computer science now is much smaller

than that of men. After learning about the lack of diversity in computer science and

researching this for a semester, I wanted to know if these efforts being made to increase

diversity through outreach like our course and the academic standards of K-12 schools

was making a difference in the diversity of this field. I have heard so much during my
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time in high school and college about the effort to motivate more women and

underrepresented minorities to pursue a career in STEM and after spending a semester

in a course dedicated to trying to make this difference in the Muncie community, I made

the hypothesis that the diversity in computer science must be increasing with all of this

attention being given to the cause.

My first course of action was to decide which group I would be looking at to analyze any

changes in percentages for different minority groups in computer science. I mainly

wanted to focus on the role that education plays in these changes and so concluded to

use different geographical levels of students. This would give me some context on

efforts being made at the local, state, and national level and whether these efforts had

more of an effect on different levels than others. My original goal for the data was to be

able to look at different classes being offered at the high school or college level and see

how these affected the percentages. These data were not readily available to me, but I

was able to obtain the minority percentages for the Ball State Computer Science

Department. I was also able to find data about the AP Computer Science exams at both

the state and national level. The data include the number of students of different

ethnicities and genders that achieved each score from one to five on the AP exam. The

data started in 2014 for the Computer Science A exam and in 2018 for the Computer

Science Principles exam when it was created. While the different ethnic and gender

groups were broken up into the scores on the AP tests, I decided that I was more

interested in the overall participation by each minority group rather than the

performance. The participation would show whether there are more people with diverse
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backgrounds being inspired to try out computer science despite previous knowledge

and skill level. The actual scores on the AP exam would only reflect study habits and

test-taking ability rather than actual knowledge and are therefore irrelevant when

looking for an increase in diversity. I decided that the most effective way to analyze

whether efforts to increase diversity in computer science resulted in an actual increase

in diversity was to take the data I found on participation in computer science programs

and AP Computer Science exams and analyze the years in which the students in that

data would be affected by the new Indiana standards for K-8 or high school.

I transferred all of the data to excel spreadsheets and separated the data from different

ethnic groups to male, female, and totals. I also created a table that showed the

participation for each minority group in terms of the percentage of the total number of

people in the AP test pool or in the Ball State University Computer Science Department.

This shows a more accurate representation of the diversity for each year and in a way

that is easier to understand than raw numbers. The percentages show the minute

differences between years as the participation for each area increases for every group.

The total number of students taking the exams or deciding to major in computer science

could increase and cause the count of each ethnic group to increase without increasing

diversity throughout the field.

An insight that came to me in the midst of working on this thesis was that I might not be

getting the results that would support my hypothesis. I had assumed that with all of the

focus being put on diversity in STEM, the data would show a steady increase with all of



4

the efforts being introduced to increase the diversity in the field. However, throughout

the process of researching and collecting data, I realized that it was possible for me not

to find the results that I wanted. I also realized that there would be more data available

in the coming years after more standards take effect that will better reflect any changes

that occur.

The road blocks that I kept hitting while collecting and organizing the data challenged

me and my motivation with this topic. This topic is so important to me because as a

woman in STEM I have seen firsthand the lack of diversity in the classrooms. Most of

the classrooms that I am in for math or computer science are mostly full of white males.

The only people that I heard talking about computer science before college were white

males. There were a lot of stereotypes and biases that I just went along with because

they were what I had been taught. I had a set idea of what someone who was interested

in computer science looked like and acted like. I had hoped that the research and data

from this thesis would show that diversity was increasing in the field and that these

images of what someone in computer science should look like had changed.

Throughout the process of writing the thesis, I learned a lot about which questions to

ask and answer. There were several points where I was not sure which direction to keep

going, but knowing the questions that I wanted to answer helped to guide the path that

the research and analysis took. Beyond the amount of specific information and statistics

I gained from this project, I learned how to be successful in each step of a paper of this

depth.
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Introduction

Diversity in computer science is introduced as an important issue to many students in

schools. There have been many attempts to encourage girls and other minorities to

think about a career in computer science or other STEM fields to diversify the field. The

educational system is the only place where some students would have the opportunity

to explore computer science if they do not have that option at home. Therefore, schools

are an important factor in increasing diversity within the computer science field. In

recent years, changes have added computer science to the Indiana academic

standards for K-8 and high school students.

The purpose of this thesis is to see whether these additions to the standards have had

any impact on the diversity of the students participating in several pools of students.

The state of Indiana and Ball State University in Indiana would both reflect any impact

from these changes.
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Related Work

Google issued a report in 2016 that outlined several of the structural and social barriers

that make it more difficult for underrepresented groups in computer science to receive

the same opportunities to learn. The structural aspect shows that Black students are

less likely than White students to have classes dedicated to computer science at school

and Black and Hispanic students are less likely to have access to a computer at home

(Google & Gallup, 2016). Women and ethnic and racial minorities also face social

barriers about who should and should not be learning about computer science. Google

reported that female students are less likely than male students to know about

Computer Science learning opportunities, males students are more likely to be told that

they would be good at computer science, and less people report seeing someone “like

them” being represented in computer science than just seeing someone in computer

science being represented (Google & Gallup, 2016). When looking at the number of

females compared to males that were reported as being “very interested” in computer

science, females are a lot less confident that they would be able to learn about

computer science which correlates to the number that were “very interested” in the first

place (Google & Gallup, 2016). These discrepancies were not seen as much when

looking at ethnic and racial minorities, but these groups are still underrepresented when

looking at the numbers in the computer science field. This shows that confidence levels

are not as important when dealing with the structural and social barriers facing these

ethnic and racial minorities.
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Gender Diversity

An additional study was conducted at a large research university comparing the number

of males and females enrolled in the university to the number of males and females in

the computer science courses. Their research showed that while the gap between

genders was narrowing over time, the percentage of women in the computer science

courses decreased as the course level increased from the entry level to the higher level

courses (Babes-Vroman & Nguyen, 2016). This study also made the discovery that the

gender gap was the smallest in a course that was in a non-major course, computer

applications for business, and that the female students taking the course were not

inspired to continue with the major after seeing what it was like (Babes-Vroman &

Nguyen, 2016). This exhibits the structural and social barriers referenced from the

Google report that have decreased the interest of female students before they reach the

college level.

The study “Computer Science Educators Stack Exchange: Perceptions of Equity and

Gender Diversity in Computer Science” presented questions about gender equality to

the online discussion forum Stack Exchange to review the reception from computer

science educators on these topics. The study showed that a lot of educators placed a

great importance in providing examples of female scientists and creating an

environment that welcomed all students from diverse backgrounds (Moudgalya, Rich,

Yadav, & Koehler, 2019). However, there was a portion of the educators studied that

exhibited stereotypes such as attributing success or interest in the computer science

field to a certain gender or physical appearance (Moudgalya, Rich, Yadav, & Koehler,
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2019). The conclusion of this study was that a lot of educators have questions about

areas that could use more attention by educators for students in order to increase

participation in computer science.

History of Women in CS

In the beginning of the computer science field, the role of programmer was seen as

equal in status to secretaries and other menial desk work. Therefore, programming was

seen as a “woman’s job”. Most of the first programmers were women until the growth in

the field and the importance of computers was noticed and the balance began to shift.

This shift in the balance did not begin until the year 1984 (Thompson, 2019). The

percentage of women in coding began to decrease until 2010 where it was half of what

it was in 1984 (Thompson, 2019).
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Methodology

Data Collection

The data collected for analysis were gathered on several different levels. The state and

local levels were selected to show different reference points that would help show if

academic standards changes had an impact on the larger scale or the smaller scale at

all. In addition to each level of data, information would be needed on the total number of

students at each level and then the participation for each minority group in computer

science at that level. These specific measures of data (AP exams and Computer

Science Department enrollment) were chosen because they are the only available

standard measure to gauge interest in computer science. None of the standardized

testing for K-8 students includes a section specifically designated to computer science

and in which participation is optional in order to measure interest.

For the state level, lacking any other standard measure, the most effective way to

measure interest in computer science was found from AP Computer Science exams

taken by highschoolers. Many states have different standards about required computer

science classes or computer science skills taught in other classes. Computer science

participation cannot be measured for K-8 students because there are no exams offered

for computer science for this age group that are available to all students. Standardized

tests do not include a section that is specifically dedicated to computer science

knowledge in a way that would make any analysis of the results accurate in assessing

how much learning about computer science made a difference. The state level data
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were available on the College Board website for the AP Computer Science A and AP

Computer Science Principles exams. The data about the AP exams include students in

both public and private schools and can be seen in Appendix A1, Appendix B1, and

Appendix C1. This information was broken down into the ethnic groups of White,

American Indian/Alaska Native, Asian, Black, Hispanic/Latino, Native Hawaiian/Other

Pacific Islander, Two or more races, Other, and No response. The data were also

divided into male and female data sets with the ethnic groups still separated. The data

for Indiana from the years 2014 to 2019 were used for the information on participation in

computer science at the state level. In order to find the numbers on the total number of

students in each minority group in Indiana high schools, data were used from the

Indiana Department of Education website. The information gathered included the

number of graduates for the student demographic groups of American Indian, Asian,

Black, Hispanic, Multiracial, Native Hawaiian or Other Pacific Islander, and White and

can be seen in Appendix D1 and Appendix E1. The data were also separated into male

and female students as well. The number of graduates was provided for the years 2014

to 2020.

The final level of data that was deemed relevant for this analysis was found for Ball

State University. The Ball State Computer Science Department provided a summarized

data set for the number of students in the department that fell into the categories of

Black or African American, White, Nonresident Alien, Asian, Hawaiian or Pacific

Islander, Two or more races, Hispanic, and Unknown. The data were also divided into

male, female, and not reported. The number of students in the department was provided
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for the years 2017 to 2021, and all of the data can be seen in Appendix F1. The Ball

State website, my.bsu.edu, University Data and Common Data Set provided the

information on the total number of students enrolled at Ball State University. These data

were divided into the student demographics of Nonresident Aliens, Hispanic/Latino,

Black or African American (non-Hispanic), White (non-Hispanic), American Indian or

Alaska Native (non-Hispanic), Asian (non-Hispanic), Native Hawaiian or Other Pacific

Islander (non-Hispanic), Two or more races (non-Hispanic), and Race and/or Ethnicity

Unknown. The data on Ball State enrollment can be seen in Appendix G1.

The groupings of ethnicities were divided roughly the same through each group of data.

Each different data set included White, Black, Asian, Hawaiian or Other Pacific Islander,

American Indian, Hispanic, and Multiracial (Two or more races). However, some include

the “Other” and “No response” categories. The data for the Ball State Computer Science

department also includes the category of ”Nonresident Alien”. Most of the comparisons

made simply look at the percentage of white students and assume a decrease in that

percentage would equate to an increase in diversity because of the inverse relationship

between white students and every other race.

The Indiana standards introduced in 2016-2017 added computer science to the

curriculum and stated that these standards were part of the Indiana science standards

and could be tested in the ILEARN science assessments in grades 4 and 6. The Indiana

standards that were adopted in 2021 state that every public high school in Indiana is
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required to offer a minimum of one computer science course as an elective for one

semester at least once each school year.

Data Analysis and Limitations

Only having the total count of students for each division at each level prohibited the

observer from fully analyzing the data. The percentage of each demographic to the total

count of students shows the changes for each year more accurately. The percentage of

the different minorities also provides an easier basis to compare the numbers between

the national, state, and local levels and between the computer science counts and the

total population numbers. Separate tables and graphs were also created in order to

better show the differences between the consecutive years for each ethnic or racial

group. The percentage of one year was subtracted from the previous year to show how

much the percentage had changed. This graph was most useful in showing whether

there was an increase or a decrease in the percentage from one year to the next. The

positive or negative quantity is an easier way to assess the growth or decrease between

the years being examined.

There were several limitations when collecting the data mentioned previously. All of the

data were summarized before collection which limited the use of pivot tables or other

analyzation tools. There were no readily available data as far as retention in the major

at Ball State. Retention numbers could tell a larger story about whether the classes or

program have any impact on which students remain computer science majors

throughout their school years. Another factor that limited the amount of data gathered or
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analyzed was the lack of information that was available to the public about participation

in specific computer science classes at Ball State. Information about the beginning

courses when compared to the more advanced courses would provide a different look

on retention and help pinpoint where the problems may lie. Also, there were only two

years of data for the AP Computer Science Principles exam because it was created in

2018 and the last year of data collection was 2019. The trends found in this study could

change based on what the following years exhibit. The state level for AP exam data

includes the participation from both public and private schools. However, comparisons

are made between this data and the data on Indiana public high school enrollment

without data from Indiana private high schools.
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Results

The following graphs were created based on data collected about the participation of

different ethnicities and genders in the AP Computer Science A and AP Computer

Science Principles exams, enrollment in Indiana public high schools, computer science

majors at Ball State University, and enrollment at Ball State University. Each figure is

followed by a short analysis.

Figure A

Figure A shows the results from the data collection for the AP scores in Indiana for male

students from the years 2014 to 2019. This shows the results for the AP computer
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Science A exam from 2014 to 2019. The results for the AP Computer Science Principles

exam are shown for the two years that it existed in the time period of data collection. For

the two years in which both exams existed, the Computer Science A exam is

represented by the year followed by the letter A, and the Computer Science Principles

exam is represented by the year followed by the letter P. The data being presented

shows the percentage of each ethnic group in relation to the total number of males that

took each exam. The data used to make this chart can be seen in Appendix A1 and

Appendix A2. As seen in Figure A and Appendix A2, the percentage of white males that

took the AP Computer Science A exam has not had a consistent change through the

years but in the first year of data collection had a higher percentage than in the final

year of data collection. White males made up 77.57% of the total number of males who

took the AP Computer Science A exam in 2014, but that number decreased to 64.37%

by 2019. All of the other groups except for “Other” increased for the Computer Science

A exam from 2014 to 2019. The percentage of Asian students increased from 11.21% to

15.44%, the percentage of Black students increased from 2.97% to 3.21%, the

percentage of Hispanic/Latino students increased from 4.81% to 9.48%, the percentage

of Native Hawaiian/Other Pacific Islander Students increased from 0.00% to 0.15%, and

the percentage of students in the category “Two or more races” increased from 0.00%

to 3.82%.
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Figure B

Figure B depicts information about the trends amongst the percentages for the Male AP

participation in the AP Computer Science A and the AP Computer Science Principles

exams that can be found in Appendix A3. Purely positive numbers show that that group

only increases from year to year. Positive and negative numbers show that the group

increases and decreases throughout the years. The only group that has only positive

differences from 2014 to 2019 for the Computer Science A exam is the Native

Hawaiian/Other Pacific Islander group. For the Computer Science Principles exam that

began in 2018, only the groups of Black students, Native Hawaiian/Other Pacific

Islander students, and white students increased from the percentages in the first year of

the exam.
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Figure C

Figure C depicts the data collected about the participation of female students in Indiana

that took the AP Computer Science A and AP Computer Science Principles exams from

the years 2014 to 2019 and can be found in Appendix B1 and Appendix B2. As opposed

to the percentages of white male students, the percentage of white female students

taking the AP Computer Science A exam increased from the first year of data collection

to the last year of data collection. In 2014, 48.57% of the female students participating

in the exam were white, and in 2019 that number had increased to 57.06%. The

percentage of Asian, Black, and Hispanic/Latino students for the AP CS A exam

decreased from 2014 to 2019. The percentage of Asian students decreased from

25.71% in 2014 to 24.71% in 2019, the percentage of Black students decreased from
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8.57% in 2014 to 5.29% in 2019, and the percentage of Hispanic/Latino students

decreased from 10.00% in 2014 to 6.47% in 2019.

Figure D

Figure D shows the differences in each demographic percentage from the previous year

from data in Appendix B3. From this figure, the information can be seen that none of the

demographic groups had consistent growth or a consistent decrease in percentages.

The percentage from year to year increases and decreases without a trend. For the AP

Computer Science Principles exam, only the ethnicity groups of Asian and White female

students increased in percentage from when the exam was created in 2018 to the last

year of data collection.
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Figure E

Figure E shows the participation percentages of all Indiana students in the AP

Computer Science A and AP Computer Science Principles exams from the data found

in Appendix C1 and Appendix C2. The previous figures were either male or female

students, but Figure E is not separated by gender at all. The only two groups that exhibit

an increase in percentage from the first year of data collection for the AP CS A exam to

the final year of data collection are Hispanic/Latino of 5.52% in 2014 to 7.41% in 2019

and the group “Two or more races” of 0.00% in 2014 to 4.13% in 2019. All other

demographics have a lower percentage participation in the AP CS A exam in 2019 than

in 2014.
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Figure F

Figure F depicts the change in percentage of participation in the AP Computer Science

A and AP Computer Science Principles exams year to year from 2014 to 2019 from

data that can be found in Appendix C3. For the Computer Science A exam, none of the

demographic groupings had a consistent increase or decrease throughout all of the

years. Hispanic/Latino students and students of two or more races both had the most

consistent differences in percentage with only one year of decreasing percentages:

2018 for both groups. These two groups had small growth each year, but they also only

had a small decrease for the one year in which they had a smaller percentage.
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Figure G

Figure G depicts the percentage of each minority group that attended public high school

in Indiana. The data used to make this figure can be seen in Appendix D1 and Appendix

D2. The percentage of white students in Indiana public schools shrank from 76.07% in

2014 to 69.51% in 2020. The percentages of Asian, Black, Hispanic, Multiracial, and

Native Hawaiian or Other Pacific Islands students all grew from 2014 to 2020. American

Indian students were the only other group besides white students that decreased in their

percentage of the Indiana total.
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Figure H

Figure H represents the differences in percentage of Indiana high school students from

the previous year. In contrast to all of the similar figures shown earlier, there are several

ethnic groups that experienced a consistent growth or consistent decrease in the

percentages from year to year. The Hispanic and Multiracial percentage of total Indiana

high school students grew every single year that data were collected. The percentage of

white students in Indiana high schools decreased every year from 2014 to 2020.
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Figure I

Figure I uses the data from Appendix D4, Appendix D5, and Appendix D6 to show

whether the percentage of female and male students in Indiana high schools has

increased or decreased from the year before. In 2015 and 2016, the number of female

students increased, but every following year resulted in a decreased percentage of

female students. The female and male groups have an inverse relationship because no

other categories exist to put the students into. Therefore, when the female percentage is

decreasing, the male percentage must be increasing. The students had the largest

increase or decrease in percentage in the year 2018.
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Figure J

Figure J shows the percentage of Indiana high school students that graduated in each

year from the data found in Appendix E1 and Appendix E2. The percentage of white

students that graduated decreased from 77.69% in 2014 to 70.95% in 2020. The group

of Hispanic students exhibited the largest growth in percentage of 7.04% in 2014 to

11.11% in 2020. All other demographic groups showed an increase in percentage

except for American Indian students.
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Figure K

Figure K represents the difference in percentages of Indiana high school graduates from

the previous year from 2014 to 2020. The data used to create the figure is shown in

Appendix E3. The group of white students experienced a significant decrease each

year. The large growth in percentage from the group of Hispanic students can also be

seen in Figure K. The group of Asian and Multiracial students also grew every year of

data collection. In 2018, the Hispanic students had their least amount of growth, and in

the same year the white students had their least amount of decrease in percentage.
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Figure L

Figure L shows the difference in percentages for the different gender groups of Indiana

high school graduates from the previous year. The data used to create this figure can be

found in Appendix E4, Appendix E5, and Appendix E6. The percentage of female

students was increasing in 2015 and 2016 but has been decreasing in every

consecutive year. Because of the inverse relationship between the male and female

group, the two have the highest peaks for increase or decrease in the same years of

2015 and 2018.
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Figure M

Figure M depicts the percentage of students in each ethnic grouping that are listed as

Computer Science majors at Ball State University from the data found in Appendix F1

and Appendix F2. The percentage of white students from 2017 to 2021 decreases by a

small percentage: 74.25% in 2017 to 72.64% in 2021. The percentage of Nonresident

Alien students and Unknown students also decreased in the five years of data

collection. The remaining groups of students, Hawaiian or Pacific Islander, Black or

African American, Two or more Races, Hispanic, and Asian, all increased from the first

year of data collection to the last year of data collection.
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Figure N

Figure N shows the differences in percentage from year to year for percentage of

students from each demographic of students majoring in computer science at Ball State

University. Each group experiences both increases and decreases in the years of data

collection, and therefore, there are no ethnic groups that have a consistent growth or

decrease in percentage from 2017 to 2021. In 2019, Nonresident alien students and

White students experience their peak at their largest increase in percentages, and in the
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same year, Hispanic students and the Unknown students experience their largest

decrease in percentage.

Figure O

Figure O shows the percentage of male, female, and not reported students that are

computer science majors at Ball State University from Appendix F4. The percentage of

male students remains the vast majority throughout the five years of data collection and

does not decrease throughout this time. The percentage of female students is lower in

the last year of data collection than in the first year of data collection. The female

percentage decreases in the first three years and then starts to increase again, but the

percentage does not increase to the beginning level.
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Figure P

Figure P shows the percentage of each student demographic of all Ball State University

students at the undergraduate level starting in the 2010-2011 school year and ending at

the 2019-2020 school year from the data found in Appendix G1 and Appendix G2. The

percentage of white undergraduate students decreased from 83.19% in the 2010-2011

school year to 77.66% in the 2019-2020 school year. The groups of Hispanic/Latino

students, Asian students, Native Hawaiian or Other Pacific Islander students, Black or

African American students, and students of two or more races all increased from when

the data was first collected.
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Figure Q

Figure Q shows the difference in percentage from the previous year for the percentage

of all Ball State Undergraduates in each demographic from the data in Appendix G3.

After the first two school years of data collection, the white undergraduate student

percentage exhibited comparatively large decreases for several years and kept

decreasing until the end of the data collection. None of the other ethnic groups had a

consistent increase or decrease for every year except for the Hispanic undergraduate

student percentage which increased in every year of data collection.
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Discussion

The Indiana K-8 computer science grade band standards were adopted in 2016 and first

began being implemented in schools in the 2016-2017 school year. This is the earliest

that these requirements would be put into place for the students from Kindergarten to

Eighth Grade. Although, anecdotally it appears that few schools took immediate action

to implement new standards. The time between the date of implementation and the last

school year of data collection (2020-2021) is five school years. This means that the

oldest age that could have been affected by the change in standards is the group of

eighth graders in 2016-2017. There is a possibility of these students taking AP tests

from their Sophomore to Senior year or the school years of 2018-2019, 2019-2020, and

2020-2021. The group of seventh graders in 2016-2017 that could have been impacted

by standard changes would be taking AP exams in the school years of 2019-2020 and

2020-2021. The final group that could reflect changes in AP test participation within the

years of data collection is the group of sixth graders in the school year 2016-2017 who

might take the AP test in 2020-2021. Students that would have more time with these

standards in place would be expected to show more of a difference from these changes.

The high school standards that state that each public high school in Indiana must offer

at least one computer science course as an elective are not required to be implemented

until after June 30, 2021, shortly after the writing of this thesis. The data collection

conducted only includes the years up to the 2020-2021 school year. AP tests are taken

at the end of each school year and therefore the results from the data found in 2017
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would reflect the 2016-2017 school year. One assumption made when interpreting the

data is that the percentage change of white students will be in inverse relationship to the

sum of all percentage changes of other ethnic groups, since they will all total zero. That

is, as one drops, the other will rise.

The first year in which the eighth graders impacted by the change in standards could

take the AP tests is 2019. The demographic percentages in 2019 reflect that the

majority (70.43%) of the students that took the AP Computer Science A exam were

white. However, this percentage decreased by 3.14% since the first year of data in

2014. This decrease does not fully reflect the data because the percentage decreased

by as much as 8.22% (in 2016) and began increasing again by 2019. When looking at

the demographic breakdown for the male students that took the AP Computer Science

A exam, the percentage of white students is 64.37% in 2019. This percentage had a

much larger decrease of 13.2% from the original percentage in 2014. Of all of the

female students that took the AP Computer Science A exam in 2019, 57.06% were

white. This number increased by 8.49% since the beginning of data collection in 2014.

There are a few ways to interpret the female data. Appendix B1 shows the count of

female students taking the two computer science exams, and from this data the number

of female students that took the AP Computer Science A exam in 2019 was 170 which

grew from 70 in 2014. The number of female students that took the AP Computer

Science Principles exam in 2019 grew from 247 in 2018 to 335 in 2019. There is an

increase in the total number of female students that took the exam, but there is an

increase in the percentage of white students who are female taking the exam as well.
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The overall percentage of white students taking the AP Computer Science exams was

lower in the first year of students exposed to the new standards. The number of female

students also increased in the first year of students exposed to the change in standards

being able to take the AP tests. While the oldest group of students in K-8 can be seen in

one year of data collection, one year of exposure to more computer science standards

would not guarantee any significant change in the data.

Another important factor to take into consideration is the natural growth or decrease that

would occur due to the change in ethnicity percentages on the state level in Indiana

high schools. The total number of high school students in public schools in Indiana can

be seen in Appendix D1 and grew from 78,522 students in 2014 to 84,276 students in

2020, which means percentages would give a way to compare the different years and

the AP participation to high school enrollment. The percentage of white students

decreased by 5.29% from 2014 to 2019. This is a larger decrease than is shown in the

data from the AP exams, and the percentage of white students taking the exams is

lower than the percentage of white students enrolled in public high school in Indiana.

Because the percentage of white students decreases in the time of data collection as

well as in the AP participation and high school enrollment, the computer science

standards put in place in 2016 and 2020 are not likely the explanation for the changes in

the data.

The students affected by the change in standards would enter college in the school year

of 2021-2022. Some schools could have implemented the changes before they were
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officially required, and so the data from 2021 for the Ball State Computer Science

Department could see slight influences from early action. The total number of students

in the Computer Science Department fluctuated between the years 2017 and 2021 and

can be seen in Appendix F1. The percentage of white students decreased by 1.61%

from 2017 to 2021. However, this decrease can also be seen in the number of white

students attending Ball State University. These data can be found in Appendix G1 and

show that the percentage of white students enrolled at Ball State decreases by 2.26%

from the 2016-2017 to 2019-2020 school years. Therefore, the percentage of white

students in the Computer Science Department did not decrease as much as the

percentage of white students enrolled at Ball State as undergraduate students. This

makes the impact of any changes in computer science standards seem inconsequential

or nonexistent. Data found in the upcoming years after the standards have had more

time to impact will show definitively whether these changes have made any difference in

the diversity of the Ball State Computer Science Department. One factor that might be

visible in the data found in Appendix F1 is the significant decrease in the Computer

Science numbers from the years 2019 to 2020 and 2021. The event that could be

affecting these data is the pandemic and the number of students that could be opting

out of going to college away from home.

The students that experienced only one year of the newly implemented standard

changes in Indiana in 2016-2017 (the eighth graders) have not entered college yet. The

data for the Ball State Computer Science department only includes the possibility that

some schools could have implemented changes immediately instead of waiting for the
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deadline. The younger students that will attend the entirety of K-8 with the new

computer science standards will better reflect whether these standards have an impact

on the diversity in computer science both at the collegiate and high school level.
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Conclusion

The intention of this thesis was to look at diversity in computer science at an

educational level and examine whether the new standards for computer science in

Indiana correlated with an increase in diversity. There were several limitations when

looking for data that led to some inconclusive results. The new standards in Indiana

were implemented recently, and the students affected were not old enough to be

reflected in the data collected. More telling results could be found in five or more years

after the students experiencing these changes in standards reach the ages available for

data collection. In the upcoming years, the students learning more about computer

science and taking more computer science courses will be taking the AP Computer

Science exams and deciding to major in Computer Science in college. The increase in

accessibility for all students to support their interest in computer science before the

collegiate level could lead to an increase in diversity as more students are introduced to

computer science from an earlier age. The increase in diversity at Ball State’s Computer

Science Department can already be seen as the school also increases in diversity

through the years. The increase of diversity in the AP Computer Science exams is also

evident in the increase of diversity in Indiana high schools. These changes could be

happening for a variety of reasons, but there is no definite proof at this time that the new

Indiana Computer Science standards have affected this increase in diversity. There is

room for further investigation into this subject as more data become available.
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Appendix A1

Indiana Male AP Scores Count

Appendix A2

Indiana Male AP Scores Percentage of Indiana Total Male Scores

Appendix A3

Indiana Male AP Scores Difference of Percentage between Years
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Appendix B1

Indiana Female AP Scores Count

Appendix B2

Indiana Female AP Scores Percentage of Indiana Total Female Scores

Appendix B3

Indiana Female AP Scores Difference of Percentage between Years



43

Appendix C1

Indiana All AP Scores Count

Appendix C2

Indiana All AP Scores Percentage of Indiana Total Scores

Appendix C3

Indiana All AP Scores Difference of Percentage between Years
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Appendix D1

Indiana High School Count

Appendix D2

Indiana High School Count Percentage of Total

Appendix D3

Indiana High School Count Percentage Differences Between Years
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Appendix D4

Indiana High School Count by Gender

Appendix D5

Indiana High School Count by Gender Percentages of Total

Appendix D6

Indiana High School Count Percentage Differences between Years

Appendix E1

Indiana High School Graduate Count
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Appendix E2

Indiana High School Graduate Count Percentage of Total

Appendix E3

Indiana High School Graduate Count Percentage Differences Between Years

Appendix E4

Indiana High School Graduate Count by Gender

Appendix E5

Indiana High School Graduate Count by Gender Percentages of Total
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Appendix E6

Indiana High School Graduate Count Percentage Differences between Years

Appendix F1

Ball State Computer Science Department Count by Ethnicity

Appendix F2

Ball State Computer Science Department Ethnicity Percentage of Total
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Appendix F3

Ball State Computer Science Department Percentage Difference between Years

Appendix F4

Ball State Computer Science Department Count by Gender

Appendix F5

Ball State Computer Science Department Gender Percentage of Total
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Appendix F6

Ball State Computer Science Department Gender Percentage Differences between

Years

Appendix G1

All Ball State University Degree-seeking Undergraduates Count

Appendix G2

All Ball State University Degree-Seeking Undergraduates Percentage of Total
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Appendix G3

All Ball Statue University Degree-Seeking Undergraduates Differences in Percentage

from Previous Year


