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ABSTRACT

DIVERSITY IN PHYSICS: DEFINITIONS AND STATISTICS

Andrew Ryan Phipps

Department of Physics

Bachelor of Science

This summer, the process of acquiring data from a federal database (IPEDS)

was streamlined to make it easier for future interns and employees at APS to

analyze and discuss where the physics community stands in terms of diversity

in academia. Updating the APS Education and Diversity statistics follows a

strict set of instructions that presents data from a consistent source and filters

out any inconsistencies. These instructions are based on the APS’ definition

of Physics and the IPEDS database. It takes a considerable amount of time to

sort through this data before APS proceeds with their analysis. This presen-

tation will dive into the definition of Physics used by APS and the importance

of what the data represents, as well as the effect it has on the physics/science

community as a whole.
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Chapter 1

Introduction

1.1 The Beginnings of Physics Education Research

Physics Education Research (PER) is the study of how students learn physics and the

study of how to improve the quality of physics education courses. In the early 1960’s

Robert Karplus, a particle physicist, found that students weren’t receiving a proper

foundation in physics education and decided to shift his field of study to science edu-

cation. By 1977 Karplus was elected as the president of the American Association of

Physics Teachers (AAPT). Alongside Karplus, Arnold Arons attempted to further the

development of physics education. These pioneers of PER attempted to better under-

stand how physics can be taught, and how students themselves interact with course

material. During this time, Arons hired Lillian McDermott at the University of Wash-

ington in 1973. There, she attempted to understand student difficulties with some of

the core concepts of physics. Since that time, Lillian became the backbone of PER

and analyzed a variety of subjects including: mechanics, electricity and magnetism,

light and optics, properties of matter, fluid mechanics, thermal physics, waves and

sound, topics in modern physics, and more. Each subject introduces a variety of diffi-

1



1.2 APS’ Goal in Conducting PER 2

culties among students and teachers. These problems, be they about problem-solving

behavior, instructional strategies, lecture demonstrations, mathematical application,

or student reasoning, all affect the quantity and quality of physics graduates.

Today, there are many organizations and associations that take part in PER. This

distinct transition of PER, going from an art to a science, has benefited many physics

students and will continue to do so for years to come. One example of this was

the development of the Force Concept Inventory (FCI) in 1991. This standardized

test was created with the purpose of addressing student misconceptions, and to help

teachers better understand what to focus their teaching on. This test is still used

today, and continues to aid teachers in physics education. This thesis will look only

at a small aspect of PER and will identify how data used in this research can be

obtained and used for the benefit of the physics community as a whole.

1.2 APS’ Goal in Conducting PER

The American Physical Society (APS), created in 1899, has many different branches

devoted to the progress and dissemination of physics. Among them is the APS Pro-

grams branch whose duty, among other things, is to collect and organize graduate

data from across the United States. This data is then analyzed and used to propose

and then create various programs for institutional usage with the aim of improving

various outcomes, including the graduation rates of minorities and other underrep-

resented groups. One such program is the Bridge Program, funded by the National

Science Foundation (NSF), which aims to increase the percentage of various ethnic

groups attending graduate school in a PhD program. The data collected by APS

played a vital role in acquiring a 10 million U.S. dollar grant from the National Sci-

ence Foundation (NSF) that funds the Bridge Program. By creating these kinds
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of programs, APS strives to increase the interest in physics throughout the nation

and assist underrepresented demographics in gaining access to a quality education in

physics.

APS also aims to use PER to address current social issues, such as increasing the

number of women and minorities in physics. This thesis will present specific data and

conclusions about women and minorities in physics and then discuss how this data

can be used to bring attention to those social issues. The data is also used to better

distinguish where improvements can be made in individual institutions and colleges,

as well as nationally. The collected data and corresponding analyses are then made

public for further use in other programs and conferences around the U.S.

1.3 Defining Physics

When the term ‘physics’ is used, the general population thinks of science, of laws,

and maybe experimentation. But there is a lot of overlap between physics and other

STEM fields. So, how does one define what physics is? Maybe after having answered

that question, we can then proceed to ask, what constitutes a “physicist?” This is

important, not just because physicists want to have a distinguishable trait or identity,

but also because no data can be analyzed on physics without first identifying what

it is and who practices it. Looking in the dictionary or on the web for an answer to

these questions proves difficult, as the results tend to be rather vague.

Because of this, APS and the American Institute of Physics (AIP) decided to

define what physics is in order to begin statistical research into physics graduates

across the nation. As it turns out, there is a lot of politics involved when it comes

to defining physics. Will you count a double major of chemistry and physics as a

physicist only, or will you accept double counting and have that individual as both a
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chemist and a physicist? Do you consider physics education as part of physics, and if

not, how much education must one receive to become a physicist? On the other end

of the spectrum, is there a set of requirements one must meet before they can claim

to be a physicist?

Both APS and AIP have debated these questions and reached different conclusions.

When collecting data on physics graduates, APS and AIP use different methods

based on those definitions. AIP reaches out to each individual physics department

of each institution throughout the United States and asks for the department to

convey the number of graduates that year under their program. Meanwhile, APS

uses the government database, known as the Integrated Post-secondary Education

Data System (IPEDS), to collect the mandatory reported graduation numbers from

each institution. Both organizations argue over the advantages and disadvantages of

their data collection techniques. This thesis will go into depth about the APS data

acquisition technique, since APS was the host of the study.



Chapter 2

Introduction to IPEDS

2.1 What is IPEDS?

The Integrated Post-secondary Education Data System (IPEDS) survey has been

mandatory for all institutions accross the United States since 1993. This survey and

data set was created to help the National Center for Education Statistics (NCES)

fulfill its report on the statistics of the current condition of the post-secondary ed-

ucation in the United States. One of the main roles of IPEDS, according to their

website, is to “collect institution-level data in such areas as enrollment, admissions,

program completions, graduation rates and other outcome measures, retention rates,

student financial aid, tuition and fees, faculty, staff, library data, and finances”.

When accessing the IPEDS website, specifically the “Use the Data” and “Com-

pare Institutions” tabs, one can find the previously mentioned “areas” split into what

IPEDS calls “variables”. These can be simply understood to be categories of informa-

tion. Sadly, these variables change depending on which year the data was collected.

This is primarily due to political and social changes that occur. For this thesis, it is

important to know how the definition of a minority/ethnic group changes with time.

5



2.2 Data Acquisition 6

This will be talked about in more depth later.

Aside from the variables that can filter these data, there are also identifiers called

UnitIDs. These UnitIDs are identification numbers attached to each institution’s data

and are used to find specific institutions and institutional groupings. For example, if

the current list of Historically Black College or Universities (HBCUs) is needed, it is

possible to filter out that list via the UnitIDs. As IPEDS also takes data from US

territories, it is also possible to filter the list of institutions to those residing in the

US only.

2.2 Data Acquisition

This section will be devoted to understanding how to use IPEDS to collect institu-

tional graduate data based off of APS’s specific definition of physics. APS’ definition

of physics is defined as a list of Classification of Instructional Programs (CIP) codes

that were created by the Department of Education in order to organize federal surveys

and data. These codes are presented as a list of numbers, each referencing a certain

educational subject and subsection. For example, physical sciences is represented by

the number 40, while the subsection of physics is .08. Altogether the full CIP code

for physics is 40.08. Further subsections can be found giving more detail to which

branch of physics the department may specialize in. This categorization method can

be used to filter all federal survey data into the specific subject needed.

The CIP code 40.08 is only part of APS’ definition of physics. APS also excludes

some codes that represent niche or vague parts of physics, while also including physics

education and some engineering CIP codes in their list. The full list of CIP codes

used in APS’s definition of physics (as of 2018) is in table 2.1:
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13.1329 Physics Teacher Education

14.1201 Engineering Physics/Applied Physics

40.0202 Astrophysics

40.0299 Astronomy and Astrophysics, Other

40.0801 Physics, General

40.0802 Atomic/Molecular Physics

40.0804 Elementary Particle Physics

40.0805 Plasma and High-Temperature Physics

40.0806 Nuclear Physics

40.0807 Optics/Optical Sciences

40.0808 Condensed Matter and Materials Physics

40.0810 Theoretical and Mathematical Physics

40.0899 Physics, Other

Table 2.1 List of CIP codes in APS’ definition of Physics

Definitions of what each code represents can be found on the NCES website under

IPEDS and CIP codes. This list was created after much discussion and debate about

what to include and what not to include. It is important to remember that this list

of codes is used by APS to filter out what they deem to be a physics graduate. That

is to say, if an institutional department falls under any of the above classifications,

their student graduate data will be pulled for analysis.

With physics having been defined, it is now possible to sort the thousands of

institutions scattered across the nation. But this list of CIP codes can only filter

out recent years of physics graduates as changes have been made in 1985, 1990,

2000, 2010 and now 2020. These changes usually split CIP codes or add more to

the list. This indicates that the definition of physics has been changing, and this
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change of definition through time makes it difficult to track and accurately represent

the changes in physics graduation rates. Because of this, only recently has APS

decided to use this particular definition. Years of data before this was obtained using

the WebCASPAR data system which will not be covered in this thesis. Because of

this change, combining data from the 1990’s with more current data may present

inconsistencies. That being said, this is the best that can be done given the change

of these basic definition over time.

2.3 Variables

After filtering with the CIP codes and the year from which data is requested, a list

of institutions is finally provided. These institutions fit the given criteria, and now

the data itself needs to be selected. The data can be split into what IPEDS calls

“variables” as mentioned earlier. These variables can take the form of “number of

Hispanic female graduates” or “number of male Native American graduates” per

institution that year. The list of the variables used by APS will not be listed here

as they are numerous and change depending on the year. The reasons for why these

variables change is due to the ever changing view that society has on itself. Variables

have especially changed in recent years, becoming more numerous as different groups

claim their distinct identities and as the U.S. statistically recognizes the difference

between such groups.

APS takes these variables and selects those they wish to perform an analysis on.

Reasons for choosing certain variables over others are more political in nature, but in

the end it boils down three things: creating awareness, providing insight on a specific

problem, and obtaining funding or grants. Using the IPEDS system to select and

filter this data is long and complex and can be found in the appendix of this thesis.
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With the data for the chosen year correctly identified, filtered, and downloaded,

the next step in the process is to do it all again, and then again, and then again.

The reason for this is that IPEDS can only filter using so many variables at a time

(36 to be exact). Because of this restriction on the quantity available per download,

the data have to be split. APS splits this data in bachelors, masters and doctorate

data. So for each year, three separate downloads are required just for physics. This

doesn’t include the many other subjects in STEM that can be downloaded for more

comparative analysis to physics. This means that to collect all the physics data from

2010 to 2018 on IPEDS requires 24 downloads, each requiring a verification check

with other sources (AIP) to ensure validity and accuracy. APS collects data on seven

other subjects besides physics, and also includes an ‘All bachelors/masters/doctorate’

subject for a more complete comparison.

2.4 Compiling the Data

The data itself is more difficult to analyze when spread across so many files. Because

of this difficulty, a single Spreadsheet containing all of the relevant data is needed.

This file can then be easily referenced, filtered, or analyzed. This ‘UberSpreadsheet’

would also need to be updated yearly to add on each year’s corresponding data.

Previously, this process of adding on each years data would be done manually,

taking weeks if not months of work. In this present work, we have written a python

code to streamline and automate the process. This reduces the previous months of

work to mere hours, allowing for more time for analysis and in depth discussion.

The difficulty in writing the code is the institution list provided on each download.

Every year and subject will have a unique set of UnitIDs associated with which

institutions met the criteria. Some institutions split into two or more over the years,
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disappear over time, or come into existence. Each UnitID also has years of data

corresponding with it that needs to be sorted and placed in specific locations for ease

of access. Simultaneously, this data needs to be sorted and new data columns created

based off of given information. This data includes a list of current Historically Black

Colleges and Universities (HBCU’s), Black-Serving Institutions (BSI’s), and Hispanic-

Serving Institutions (HSI’s). The code also needs to classify whether the institution is

a bachelors, masters, or doctorate granting school which is determined by the number

of graduates in the last five years.

Many problems occurred during the creation of this code ranging from minor

script errors to problems with the reported IPEDS data itself. Any errors found

in the IPEDS raw data have been reported while all errors in the script have been

minimized. The code for this compilation can be found in the appendix, but the

entirety of the organized spreadsheet is not included in this thesis.

After completing the spreadsheet, a final run through is needed to remove data

that would otherwise be misleading. Every year, there is a certain number of insti-

tutions that must be excluded from APS physics statistics, since they do not offer

APS’s definition of a physics degree (mainly the physics teacher education degree).

Some institutions offer this degree without offering enough physics courses for APS

to consider them valid in its statistics. The minimum requirement for an institution

to be included in APS’ statistics is that they offer a physics minor.



Chapter 3

Analysis

3.1 What to do With the Data

Having the data compiled is only the beginning. The main goal, as mentioned earlier,

is to use that data for something meaningful. This thesis will look at 3 examples of

analysis using the data extracted from IPEDS. These examples are physics degrees

earned by underrepresented minorities (URM), bachelors degrees earned by women,

and Brigham Young University-Idaho (BYU-I) compared to the rest of the United

States.

To start, the APS Bridge program mentioned at the start of the thesis needs to

be reintroduced. The Bridge program was proposed by APS as a means of increasing

retention of underrepresented minorities between physics bachelors and doctorate

degrees. This issue was first identified when looking at graduation rates over the

years. (Figure 3.1)

In 2017, according to APS’ definition of a physics graduate, the percent difference

between URM bachelors and doctorate degrees equated to roughly 35 students. This

gap (along with the graph attached) was presented to the National Science Foundation

11
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Figure 3.1 URM Physics Degrees Earned up to 2018

(NSF) in order to receive a grant. NSF then approved a 10 million U.S. dollar grant

to be given to APS to create the Bridge program not only for physics, but for all

STEM degrees.

This use of IPEDS data clearly shows how graduate data can be collected and

analyzed for the benefit of future students. This graph changes slightly according to

different definitions of physics, asking the question, “with different statistics, would

APS still have received the grant for the Bridge program?” Just as fellow physi-

cists re[plicate and verify experiments, other organizations use their own statistics to

identify areas that could use improvement.

The purpose in creating figure 3.2 was, and is, to bring awareness to current

social issues. This graphical representation helps to display the disparity between

female percentages of certain STEM fields over others. APS creates conferences such
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Figure 3.2 Women’s All Major Bachelors Degrees up to 2018

as the Conferences for Undergraduate Women in Physics (CUWiP) to help this un-

derrepresented demographic in the physics field not only feel heard, but also to feel

represented.

Graphs such as figure 3.2 can also show trends in the data over time. For example,

notice that computer science data doesn’t start until around 1990. This shows the

rise in popularity for the subject, and also the technological progress of the United

States over time. Also notice the slight dip almost all STEM fields encounter around

the early 2000’s. This can be evidence of an economic crisis or some other historical

event.

Not only can this kind of graph be used to draw attention to potential problems,

but it can also be used to credit different STEM fields. Observing the graph again, it
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is clear that the upper four STEM subjects have greatly succeeded in increasing the

gender diversity in their fields. This can be cause for recognition and helps to identify

sources society can look at as an example of where we want the future to be, and to

identify things these fields may be doing well that can be built upon by others.

3.2 Application of Data to BYU-I

The final use of the data that will be discussed here is the more detailed look at

BYU-I compared to the Nation. With the collected data it is relatively simple to

compare one institution to the rest of the U.S. In fact, APS often uses the data for

comparisons like these. APS then reaches out to institutions that are behind the

curve and invite them to improve using their own programs. APS also invites those

institutions that excel to share the potential reasons behind their success.

This use of these data can help to identify where improvement is needed and

potentially point towards where a solution can be found. Figure 3.3 displays BYU-I’s

graduate count compared to the national average.

BYUI to the United States.png

Figure 3.3 Comparison of BYU-I to the average U.S. number of Graduates

A few filters have been placed on the data shown in Figure 3.3. It only looks at

Institutions that have graduated at least one physics bachelors in the last 5 years

(what is identified as a bachelors granting institution). Only Bachelors offering insti-

tutions are included so as to only compare to similar institutions (i.e. - Institutions

offering Masters and PhDs are excluded). The final filter is that it only looks at data

from 2005 to 2018.
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Not only does this graphical representation of the quantity of BYU-I graduates

show how BYU-I has been consistently above average, we can see the tremendous

growth in the department throughout the years. Figure 3.4 is a basic graphical rep-

resentation describing BYU-I’s graduate count as a percentile throughout the years,

giving a clear picture of where BYU-I stands amongst its peers.

Figure 3.4 BYU-I Graduate Count as a Percentile

These data could be used to make a case for increased support of the BYU-I

physics department. Not only is BYU-I recognized by APS to have a qualifying

physics program, but it also, on average, graduates more students than 85 percent of

other physics bachelors offering institutions. This general comparison can be greatly

beneficial to many institutions and is one of the many uses for PER.



Chapter 4

Conclusion

Through the efforts of Robert Karplus, Arnold Arons, Liliann McDermott, and others,

PER has grown to be a scientific field of its own. Their vital support continues to

shape what PER is and how APS strives to use its data to improve the physics

community as a whole. The IPEDS federal database provides a reliable source of

information which APS draws upon to identify areas where physics education can be

improved.

After streamlining the process for data acquisition using IPEDS, more time can

now be spent analyzing yearly graduation data and creating programs to further the

education of various underrepresented minorities.

For further research, a more in depth analysis on the definition of physics can be

performed, as well as a statistical comparison between various organizations’ defini-

tions. This would allow us to identify what impact each definition has on the graduate

data. Further research can also be done using this data to make comparisons of indi-

vidual institutions to the nation, providing valuable feedback on where the individual

institution can improve their own programs.

16
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IPEDS Data Retrieval 
 

The purpose of this document is to provide the information needed to use the Integrated Postsecondary 
Education Data System (IPEDS) for data retrieval1, specifically in data pertaining to completions of degrees by 
various races, ethnicities, and genders. 
 
What does APS use IPEDS for? 
 
The American Physical Society (APS) uses IPEDS in order to obtain a better understanding of educational 
institutions and their physics programs through use of their federal database. After retrieving the selected data 
from each year, the sums per demographic from all qualified institutions in the nation are then used to make 
graphs displayed on APS webpages2. Statistics for each individual institution are then used in ‘Compare Your 
Institution’ (CYI) data3.  
 
Since IPEDS cannot process more than 36 variables4 per download, each year’s data are retrieved in three 
separate files - one for each type of degree (bachelor’s, doctorate, master’s).  
 
How to get the right institution list: 
 
Depending on the year, new institution lists are needed. In the case of completion data (which is all APS 
downloads for current graphs and CYI statistics), use the list created by IPEDS using the Fall year for which 
the Spring degree completion data are desired. In other words, if 2015-degree data is needed, the 2014 list of 
institutions must be used. To obtain this list: 
 

1. Access IPEDS website5. 
2. Click on ‘Compare Institutions’.  

- If asked whether provisional or final data is to be used - pick provisional6 and click ‘Continue’. 
3. From ‘Select Institutions’, click on ‘By Groups’, followed by ‘EZ Group’.  
4. Pick the year before the one for which statistics are being retrieved.  
5. Click ‘All Institutions’.  
6. Click ‘Search’. 

- Over 7000 institutions should be found (includes institutions that don’t offer physics degrees) 
7. If another institution list was previously downloaded, choose to ‘Disregard the previous set and keep 

this one’ to avoid double-counting institutions. 
 
Changing variable files: 
 
Before beginning the downloading process, obtain all variable files. All previous mvl files (along with old data 
files) can be found here7 under each degree, major, and year.The APS Programs department focuses on the 
following subjects: 
 

• All degrees 
• Astronomy 
• Biology 
• Chemistry 

• Computer Science 
• Earth Sciences 
• Engineering 

 

• Mathematics/Statistics 
• Physics 
• STEM

 
To see APS’ definition of what qualifies under each major see Appendix one for a list of CIP codes8. 

 
1 https://nces.ed.gov/ipeds/  
2 https://www.aps.org/programs/education/statistics/index.cfm 
3 https://www.aps.org/programs/education/statistics/compare.cfm 
4 The IPEDS database refers to each distinction between data sets (gender, degree, ethnicity, enrollment, test scores, etc.) as 

‘variables’ and this document will refer to them as such from this point forward. 
5 https://nces.ed.gov/ipeds/use-the-data 
6 Pick provisional data since this is what comes out every summer and doesn’t vary greatly from final data 
7 https://drive.google.com/drive/folders/1k3iRf3-V-W-V3M9oBwSzNJuazp5BJkr-  
8 https://nces.ed.gov/ipeds/cipcode/ “The Classification of Instructional Programs (CIP) provides a taxonomic scheme that supports the accurate  

  tracking and reporting of fields of study and program completions activity. ... Users can also generate custom reports by selecting specific CIP  



To update the APS Physics Education Statistics, all specified mvl files for each year are needed for each year.  
 
To retrieve statistics for different years, changing the variable(mvl) files is needed. First, open one of the 
previous variable(mvl) files with a text editor9 (XCode is recommended).  
 

1. Find and replace every 'YYYY' (e.g. 2015) with the year desired. 
2. Rename the file. 

 
All variables used are providing provisional data because they are what NSF's WebCASPAR formerly used 
(and what is currently available each summer). If final data are needed, ‘find and replace’ every ‘_A’ into 
‘_A_RV’ in the variable(mvl) files. The oldest data that can be downloaded using this method are from 2011. 
 
Using variables and downloading data: 
 
After selecting the list of Institutions and obtaining the correct variable(mvl) files: 
 

1. Click on the ‘Select Variables’ tab  

- To upload variable(mvl) files, sign in: 

                   Email address: education@aps.org 

                   Password: apspassword 

2. Choose the desired variable(mvl) file and click ‘Submit’. 

3. Click ‘Select all’ for all derived variables. 

4. Click ‘Continue’.  

5. Don’t change the next page. It should look similar to the image above: 

These options will result in an output that includes a table with all 30 variables. These files will be in 

comma separated (.csv) format, which must be changed/saved to .xlsx.  

6. Click continue and wait for the output.  

7. Collect data for all years and degrees wanted10. 

- When changing the year for which statistics are being retrieved, remember to change the 

institution list accordingly 

8. After collecting all data, check if there are any new institutions to include/exclude. 

 

How to include new institutions: 
 
Nowadays, IPEDS has started using UnitID’s instead of FICE codes, which means that if a new institution is 
established, they will not have a FICE code (which were used to classify institutions previously). These 
institutions need to be included in APS statistics if they are offering physics degrees.  
 
Go the IPEDS website and download a new physics data file for whichever year data is needed. This time, one 
more variable must be added; the FICE code for each institution. Do this by clicking ‘Browse/Search Variables’, 
and then pick ‘Institutional Characteristics → Directory Information → Identification (FICE) code to define 
institutions of Higher Education (applicable through 1997)’. Pick the year to be 1997. 
 
Once the new file is downloaded, open it and use the ‘Filter’ function to only include the institutions that do not 
have FICE codes (these cells are left blank). This will leave a large number of institutions, but most of them 
have zeros in their grand total for physics degrees completed. Use the ‘Filter’ function again to remove all 
institutions with zeros in that column. The institutions that need to be added will remain. If the institutions found 
are not on the list below, report them to a superior (who will inform IT), so that the new institutions can be 

 
  codes to see how they map to the latest version of the CIP.” 
9 Another way to do this is use TextEdit to open a copy/duplicate of the mvl file, then copying all data to word. From there, use the replace feature to  

  change all previous years to the desired year and then replace the copied mvl file with this new code and rename it. 
10 If looking to update Physics Education Statistics, be sure to download all Bachelors, Masters, and PhD data for later use. 



added to the ‘Compare Your Institutions’(CYI) list. The following information and format is needed for an 
institution to be added: 
 

UnitID Institution City State Highest Degree Postal Code Control Type 

482149 Augusta University Augusta Georgia Bachelor 30912 Public 

 
So far, the following institutions have been added to APS statistics; add to this list as needed; 
   
Augusta University  
Bob Jones University  
California State University-Channel Islands  
Embry-Riddle Aeronautical University-Prescott  
University of California-Merced  
University of North Georgia 
Ave Maria University 
Kennesaw State University 
 
How to exclude institutions from statistics (relevant for Physics Graphs and CYI):  
 
Every year, there is a certain number of institutions that must be excluded from APS physics statistics, since 
they do not offer APS’s definition of a physics degree, mainly the ‘Physics Teacher Education’ (PTE) degree. 
Some institutions offer this degree, without offering enough physics courses for APS to consider them valid in 
its statistics. The minimum requirement for an institution to be included in APS’ statistics, is that they offer a 
physics minor. The following procedure gives instructions on how to isolate the institutions that need to be 
excluded.  
 
To begin, make a separate institution list for all the institutions that offer the PTE degree:  
 

1. Access the IPEDS website.  
2. Click on ‘Compare Institutions’. If asked whether provisional or final data is to be used, pick ‘Use final11 

release data’ and click ‘Continue’. 
3. After being directed to ‘1. Select Institutions’, select ‘By Variables’, and then ‘Browse/Search Variables’. 
4. Under Completions, select ‘Awards/degrees conferred by program (2010 CIP classification), award 

level, race/ethnicity, and gender - includes new race/ethnicity and award level categories. 
5. Select ‘Race/ethnicity (new) - 2010-11 to current year’ (not for the years before 2010). 
6. Pick the year for which statistics are being compiled. 
7. For ‘First or Second Major’, pick both. 
8. For ‘CIP Code - 2010 Classification’, pick:  

13.1329 PHYSICS TEACHER EDUCATION 
9. For ‘Award Level code’, select ‘Bachelor’s degree’ and ‘Master’s degree’ (there are no PhD degrees) 
10. Select ‘Grand Total’. 
11. Click ‘Continue’.  
12. Uncheck all boxes, except the first one (‘Grand Total - First Major - Physics Teacher Education - 

Bachelor’s degree’). 
13. Click ‘Continue’.  
14. Click on the variable title and set the search value to ‘greater than 0’. 
15. Submit.  
16. Select ‘By Variables’ and then ‘Choose from My Variables’.  
17. Uncheck the first box and check the second one.  

- This makes sure that the precondition for the institution list is not for an institution to have PTE 
degrees granted in the bachelor’s AND master's category. This ensures that the precondition is 

 
11 Use final release data because it will be used in CYI and institutions shouldn’t be excluded based on data that isn’t final according to the federal  

   database (causes complaints). 



that PTE degrees are granted for Bachelor's, AND/OR Master's. This way, all institutions that 
need to be excluded can be found. 

18. Click ‘Continue’.  
19. Repeat step 14-15.  
20. After ‘Submit’ is clicked, the system will present three options - choose ‘Combine the two sets and 

eliminate duplicates’.  
21. Repeat steps 17-20 for the third and fourth box12.  

- With this list, the intention is to isolate all institutions that are offering ‘Physics Teacher 
Education’ degrees but not offering any other Physics degrees. 

22. Go on to ‘2. Select Variables’.  
23. Select ‘Browse/Search Variables’.  
24. Select ‘Completions’.  
25. Select ‘Awards/degrees conferred by program (2010 CIP classification), award level, race/ethnicity, and 

gender - includes new race/ethnicity and award level categories. 
26. Select ‘Race/ethnicity (new) - 2010-11 to current year’. 
27. Once again, pick the year for which statistics are being compiled.  
28. For ‘First or Second Major’, pick both. 
29. For ‘CIP Code - 2010 Classification’, pick:  

13.1329 PHYSICS TEACHER EDUCATION 
14.12     ENGINEERING PHYSICS 
40.08     PHYSICS 

30. For ‘Award Level code’, select ‘Bachelor’s degree’ and ‘Master’s degree’. 
31. Select ‘Grand Total’. 
32. Click Continue 
33. Some variables may be double-counted in the final list - make sure that each CIP Code has the 

variable for both degrees, and both majors checked. Uncheck everything else.  
34. Click ‘Continue’.  
35. Do not change anything on the next page13.  
36. Click ‘Continue’.  

 
IPEDS will now download a list of all institutions in the list, along with their respective numbers on completed 
degrees for each CIP code. Isolate which institutions are offering the PTE degree, without offering other 
physics degrees. To do this, use Excel’s ‘Filter’ feature and begin by filtering off the zeros for the PTE degrees 
- that way, only institutions that need inspecting14 remain. Make a list of all these institutions (this list will most 
likely consist of 10-15 institutions). Proceed by looking up these institutions individually to see if they still offer a 
physics minor. If they do not, they should be excluded from the statistics (both for CYI and the totals in our 
graphs). The excluded institutions that are found, but not on the list below, need to be reported to a superior 
who will contact IT15.  
 
For now, the following institutions have been excluded from APS statistics, add to this list as needed:  
 

• Chadron State College 

• Martin Luther College 

• Trine University 

• Western Governors University 

• Lesley University 
 
 
 
 
 
 

 
12 To make sure an understanding of this procedure has been reached, try reproducing this list of institutions for 2013-14 (Consists of 46 institutions.) 
13 To learn more about this page, info can be found in the IPEDS Data Retrieval Procedure 
14 It is possible to use the filter to see which schools offer PTE degrees, but have zeros for one of the other CIP codes. 
15 Most likely Geng Lu in the IT department.  



Creating derived variables(+files) from scratch: 
 
If changing the variable files does not work, new variable(mvl) files must be created16. Once that new file has 
been created, download the derived variable set and use it to get the next years variable(mvl) files. This 
procedure will describe how to get it done for one of the degrees (this has to be done for bachelor’s, master’s 
and doctorate research/scholarship).  
 

1. Go to the IPEDS website, and then to ‘Compare Your Institution’ 
2. Choose a random institution - the choice will not impact the creation of the derived variables. 
3. Go to ‘2. Select Variables’. 
4. Click on ‘Create Derived Variables’.  
5. Select ‘Summation’ (calculation type for all derived variables is summation).  
6. On the next page, select ‘Completions’. 
7. Select ‘Awards/degrees conferred by program (2010 CIP classification), award level, race/ethnicity, and 

gender - includes new race/ethnicity and award level categories’. 
8. Select ‘Race/ethnicity (new) - 2010-11 to current year’. 
9. Pick the year wanted. 
10. For ‘First or Second Major’, pick both. 
11. For ‘CIP Code - 2010 Classification’, pick all the CIP codes of the subject for which the variable file is 

being made. (See Appendix One) 
12. For ‘Award Level code’, pick the degree for which variable file is needed.  
13. Pick ‘Grand Total’ the first time and click ‘Continue’.  
14. Make sure that all boxes are checked and name the derived variable: “Grand Total - Bachelor - 1st + 

2nd ((Year))” (For EVERY derived variable, use the following format: “(Variable name) - (Degree) - (1st 
+ 2nd) ((Year))). Click ‘Continue’.  

15. Repeat steps 4-14 for ALL variables in ‘Awards/degrees conferred by program (2010 CIP 
classification), award level, race/ethnicity, and gender - includes new race/ethnicity and award level 
categories. Make sure to pick the same degree and year17.  

16. When this has been done for all variables, go to ‘Main Menu’, and select ‘Create, Save or Upload 
Variables’. 

17. Make sure that there are 30 variables in the list (all derived). 
18. Click ‘Continue’ to download the list of variables for one degree.  
19. Repeat 2-18 for the other two degrees to get the full set of variable files for a subject.  
20. Lastly, do a ‘find and replace’, to change ‘_A_RV’ into ‘_A’ for all variables that were created, to ensure 

that they will provide provisional data18. 
 
 
Updating the list of MSIs and HBCUs: 
 
Every year, APS needs a list of all HBCUs (Historically Black Colleges & Universities), BSIs (Black-Serving 
Institutions) and HSIs (Hispanic-Serving Institutions) that provide physics degrees, which physics faculty can 
use for recruiting. Below are instructions on how to isolate these institutions through of IPEDS as well as 
instructions on how to update the corresponding graphs.  

 
The definition for HBCUs is set, and the list of HBCUs does not change every year (it always consists of 101 
institutions). However, the number of HBCUs that offer physics degrees does change, and so this list is to be 
updated annually as well.  

 
The definition of BSIs and HSIs is similar. APS defines all institutions that have 25% of all fall enrolled students 
as ‘Black or African American’ race/ethnicity are BSIs. The definition of HSIs follows the same guidelines, with 
the ‘Black or African American’ race/ethnicity being replaced by ‘Hispanic or Latino’.  
 

 
16 This is something that should be avoided at all costs due to the amount of time it requires. 

 
17 If done efficiently, each derived variable should take less than five minutes to make. 
18 Unless final data is wanted 



For HBCUs: 

 
1. Access the IPEDS website  
2. Click on ‘Compare Institutions’. If asked whether provisional or final data is to be used - pick whichever 

(Since derived variables are being used, this choice will not matter) and click ‘Continue’. 
3. In ‘1. Select Institutions’ click on ‘By Groups’, followed by ‘EZ Group’. 
4. Pick the year before the one for which statistics are being retrieved.  
5. Pick ‘Historically Black College or University’.  
6. Click ‘Search’.  

7. Under variables select (Frequently used/Derived variables -> Institutions -> Historically Black College or 
University) and select the year for which you are collecting data (2017-2018 is 2018 data)  

8. Make sure that the final document has the institution Unit ID and name in the first two columns (see 
past HBCU files). These will be compared to the Institutions in the Uber-Spreadsheet and thus don’t 
need to be filtered in any way. The list should contain 101 institutions. 

9. Rename the file according to the naming convention in the IPEDS_Data folder and move the file to the 
correct location in the IPEDS_Data folder 

 
For BSIs and HSIs: 

 
1. Perform steps 1-4 for HBCUs. 
2. Pick ‘All institutions’.  
3. Click ‘Search’.  
4. Under ‘Select Variables’ click ‘Frequently used/Derived variables’ 
5. Click ‘Fall enrollment/retention rates’ and then ‘Percent of total enrollment by race/ethnicity’ 
6. Select the year for which statistics are necessary. 
7. Select ‘Percent of total enrollment that are Black, non-Hispanic’ 
8. Select ‘Percent of total enrollment that are Hispanic’ and then continue until the file is downloaded. 
9. Rename the file according to the naming convention in the IPEDS_Data folder and move the file to the 

correct location in the IPEDS_Data folder 
 
CYI Data Processing: 
 
Before attempting this, make sure that the chosen year’s data for physics, all degrees, and STEM have been 
retrieved. A CYI spreadsheet from a previous year is useful as a reference (See image below for a partial). 
 

 
 
Most variables needed for the CYI page are already contained in the files retrieved from IPEDS19. The 
following variables can be taken directly from the retrieved data (Only change the rubric of the columns and put 
it in ‘CYI format’): 
 
Phys = Grand total for each degree 

• FemPhys = Grand total women for each degree 

• BlkPhys = Black or African American total for each degree 

• HisPhys = Hispanic or Latino total for each degree 
 
There are three variables for which a formula must be written: 

• USPhys = Grand Total - Nonresident total 

• NAPhys = American Indian or Alaska Native total + Native Hawaiian or other Pacific Islander total 

• URMPhys = NAPhys + BlkPhys + HisPhys 
 

 
19 The key is to sort the data in a way that makes it understandable to the code used for the webpage. 



The non-physics variables: 

• STEM = Grand total STEM for each degree 

• All = Grand total of all degrees for each degree 
 
Make sure to use the UnitID (previous years used FICE codes, but a transition has now been made to UnitID) 
for each institution in one column, followed by three other columns, with the statistics for the specific variable 
distributed by degree. Leave an empty column between each variable. Do not mix up institution lists20. When 
done, send the data through to a supervisor who will then inform IT, so that it can then be put on the website. 
As a general check, filter by some of the Historically Black Colleges or Universities (HBCUs), to see if they are 
the ones providing most degrees21. 
 
Graph Data Processing: 
 
Every year, the graphs on the APS website need to be updated with new statistics. This section provides 
instructions and suggestions on how to update those graphs. Note that some graphs require US Census Data, 
which is not addressed in this document.  
 
Before attempting this section, make sure to have retrieved the chosen year’s data for:  

• All degrees 

• Astronomy 

• Biology 

• Chemistry 

• Computer Science 

• Earth Sciences 

• Engineering 

• Mathematics and Statistics 

• Physics 

• STEM 
 
These are some of the common mistakes that are made in the process of retrieving data and making graphs:  

• The wrong institution list is used. Make sure that when receiving completion statistics for a certain year 
that the institution list for the year BEFORE is used. In the case of IPEDS institution lists, ‘2015’ means 
‘2015-16’. In other words when retrieving statistics for 2016, then make sure to pick 2015 for the 
institution list. 

• The institutions that are to be excluded from APS statistics are INCLUDED in the totals. Make sure to 
check the list below, to see which institutions are to be removed from the list before checking totals.  

• The grand total of subject degrees is used instead of the US total (which is retrieved by subtracting the 
Nonresident Alien total from the Grand total)22.  

 
The general visual changes regard updating the data labels, making sure that the new year is displayed on the 
graph, and that the legend order is correct. The order of the legend entries should be determined by the height 
of their respective lines in the last data point on the graph (the highest placed line in the last data point should 
be mentioned first in the legend). Additional feedback on visuals will be given by supervisors.  

Bachelor’s Degrees in Physics and STEM23 

The data needed for this graph are the grand total of bachelor’s degrees granted in Physics and STEM. 

1. Insert a new row for the new year. 
2. Fill out the data.  
3. Select the new row to be included in the graph data. 
4. Update visuals accordingly. In this graph, it may be necessary to change the max values of the vertical 

axes, which throws the gridlines off. In general, this graph displays 8 gridlines (excluding the one that 
starts at zero). In order for the gridlines on the primary and secondary axes to stay aligned, the interval 
between each gridline is defined by this equation (for both axes): Interval = (MaxValueforAxis) / 8. For 

 
20This is not as important when compiling totals, but VERY important to ensure that each institution is assigned the right number of degrees. 
21 Morehouse, Howard and Alabama are usually at the top 
22 The main rule here is: any graph that regards race, needs to have the nonresident aliens removed from the totals. 
23 https://www.aps.org/programs/education/statistics/bachelors.cfm 



instance, right now the max value for the STEM axis is 400,000. Then, the interval must be equal to 
400,000/8 = 50,000.  

Bachelor’s Degrees in Physics and STEM Earned by Women24 

The data needed for this graph are the grand total of bachelor’s degrees granted in Physics and STEM, as well 
as their respective distribution to men and women.  

1. Insert a new row for the new year. 
2. Fill out the data. 
3. Extend the two formulas to the new row.  
4. Select the new row to be included in the graph data.  
5. Update visuals accordingly.  

Bachelor’s Degrees Earned by Women, by Major25 

The data needed for this graph are the grand total of bachelor’s degrees granted in Biology, Chemistry, Earth 
Sciences, Engineering, Mathematics and Physics, as well as their respective distribution to men and women.  

1. Insert a new row for the new year (both for the raw data and the graph formulas below).  
2. Fill out the raw data.  
3. Extend the graph formulas to the new row.  
4. Select the new row of graph formulas to be included in the graph data. 
5. Update visuals accordingly.  

Doctoral Degrees Earned by Women, by Major26 

The data needed for this graph are the grand total of doctoral degrees granted in Biology, Chemistry, Earth 
Sciences, Engineering, Mathematics and Physics, as well as their respective distribution to men and women.  

1. Insert a new row for the new year (both for the raw data and the graph formulas below).  
2. Fill out the raw data.  
3. Extend the graph formulas to the new row.  
4. Select the new row of graph formulas to be included in the graph data. 
5. Update visuals accordingly.  

Degrees Earned by Underrepresented Minorities in Physics27 

The data needed for this graph are the US total of bachelor’s, master’s and doctoral degrees granted in 
Physics, and their respective distribution to underrepresented minorities, which is defined by APS to be the 
following races/ethnicities: 

• American Indian or Alaska Native 
• Black or African American  

• Hispanic or Latino  
• Native Hawaiian or other Pacific Islander

 
1. Insert a new row for the new year (two places). 
2. Fill out the raw data.  
3. Extend the graph formulas to the new row in the second, smaller table.  
4. Select the new row of graph formulas to be included in the graph data.  
5. Update visuals accordingly.  

 

 
24 https://www.aps.org/programs/education/statistics/womenstem.cfm 
25 https://www.aps.org/programs/education/statistics/womenmajors.cfm  
26 https://www.aps.org/programs/education/statistics/fraction-phd.cfm  
27 https://www.aps.org/programs/education/statistics/minorityphysics.cfm  



 

Bachelor’s Degrees Earned by African Americans, by Major 28 

The data needed for this graph are the US total of bachelor’s degrees granted in Biology, Chemistry, Earth 
Sciences, Engineering, Mathematics and Physics, and their respective distribution to the Black or African 
American race/ethnicity.  

1. Insert a new row for the new year (both for the raw data and the graph formulas below).  
2. Fill out the raw data. 
3. Extend the graph formulas to the new row. 
4. Select the new row of graph formulas to be included in the graph data.  
5. Update visuals accordingly. 

Bachelor’s Degrees Earned by Hispanic Americans, by Major29  

The data needed for this graph are the US total of bachelor’s degrees granted in Biology, Chemistry, Earth 
Sciences, Engineering, Mathematics and Physics, and their respective distribution to the Hispanic or Latino 
race/ethnicity.  

1. Insert a new row for the new year (both for the raw data and the graph formulas below).  
2. Fill out the raw data. 
3. Extend the graph formulas to the new row.  
4. Select the new row of graph formulas to be included in the graph data. 
5. Update visuals accordingly.  

Physics Degrees Earned by Temporary Residents30 

The data needed for this graph are the grand total of bachelor’s, master’s and doctoral degrees granted in 
Physics, as well as their respective distribution to nonresident aliens (temporary residents).  

1. Insert a new row for the new year (two places).  
2. Fill out raw data for nonresident aliens in the top table, and the grand totals in the lower table.  
3. Extend the formulas in the lower table to the new row.  
4. Select the new row of the lower table to be included in the graph data.  
5. Update visuals accordingly.   

Degrees Awarded to Underrepresented Minorities, by Field31 

The data needed for this graph are the US total of bachelor’s master’s and doctoral degrees granted in 
Physics, as well as their respective distribution to all races/ethnicities (American Indian or Alaska Native, Black 
or African American, Hispanic or Latino, White, Native Hawaiian or Other Pacific Islander) and nonresident 
aliens. 

1. This is an averaged graph. Remove the data for the earliest year and move the rest of the data to the 
left. If the format isn’t to be changed, make sure to keep the same number of columns, and that they 
correspond to the right year (for instance, make sure that the two single columns for 2016 and 2017 are 
not mixed or mistakenly placed in the column for 2015 second majors). In other words, make sure the 
data is in the right place, and that no cells are moved. 

2. Fill out the data for the latest year in the column that is left empty after step 1.  
3. Do the same for all degrees (Bachelor’s, Master’s, Doctorate).  
4. If the same cells are filled, new data does not need to be selected for the graph (it should be 

automated). Nevertheless, make a last check to ensure that everything is in order.  

 
28 https://www.aps.org/programs/education/statistics/aamajors.cfm  
29 https://www.aps.org/programs/education/statistics/hispanicmajors.cfm  
30 https://www.aps.org/programs/education/statistics/temp-residents.cfm  
31 https://www.aps.org/programs/education/statistics/minoritydegrees.cfm  



5. Update visuals accordingly. 

Underrepresented Minorities in Physics32 

The data needed for this graph are the US total of bachelor’s master’s, doctoral and all degrees granted in 
Physics, as well as their respective distribution to all races/ethnicities (American Indian or Alaska Native, Black 
or African American, Hispanic or Latino, White, Native Hawaiian or Other Pacific Islander) and nonresident 
aliens. 

1. This is an averaged graph. Remove the data for the earliest year and move the rest of the data to the 
left. If the format isn’t to be changed, just make sure to keep the same number of columns, and that 
they correspond to the right year (for instance, make sure that the two single columns for 2016 and 
2017 are not mixed or mistakenly placed in the column for 2015 second majors). In other words, make 
sure the data is in the right place, and that no cells are moved. 

2. Fill out the data for the latest year in the column that is left empty after step 1. 
3. Do the same for all degrees (Bachelor’s, Master’s, Doctorate, All). 
4. If the same cells are filled, new data does not need to be selected for the graph (it should be 

automated). Nevertheless, make a last check to ensure that everything is in order.  
5. Update visuals accordingly. 

Physics Degrees Earned by Women33 

The data needed for this graph are the grand total of bachelor’s and doctoral degrees granted in Physics, as 
well as their respective distribution to men and women.  

1. Insert a new row for the new year (two places).  
2. Fill out the raw data for men and women in the top table. 
3. Extend the formulas in the lower table to the new row. 
4. Select the new row of graph formulas to be included in the graph data.  
5. Update visuals accordingly. 

Physics Bachelor’s Degrees Awarded at Minority-Serving Institutions34 

Every year, APS wants a list of all HBCUs (Historically Black Colleges & Universities), BSIs (Black-Serving 
Institutions) and HSIs (Hispanic-Serving Institutions) that provide physics degrees, which physics faculty can 
use for recruiting. 
 
The definition for HBCUs is set, and the list of HBCUs does not change every year (it always consists of 101 
institutions). However, number of HBCUs that offer physics degrees does change, and so this list is to be 
updated annually as well.  
 
The definition of BSIs and HSIs is similar. APS defines all institutions that have 25% of all enrolled students be 
of ‘Black or African American’ race/ethnicity as BSIs. The definition of HSIs follows the same guidelines, with 
the ‘Black or African American’ race/ethnicity being replaced by ‘Hispanic or Latino’. The instructions for 
isolating the MSIs is provided below. The format of the list is currently as seen in this document. Replace the 
institutions in the old list with the ones retrieved from the two procedures below and change the year of the list. 
 

For HBCUs: 
1. Access the IPEDS website  
2. Click on ‘Compare Institutions’. If asked whether provisional or final data is to be used - pick 

whichever (this choice will not matter) and click ‘Continue’. 
3. From ‘1. Select Institutions’, click on ‘By Groups’, followed by ‘EZ Group’. 
4. Pick the year before the one for which statistics are being retrieved.  
5. Pick ‘Historically Black College or University’.  

 
32 https://www.aps.org/programs/education/statistics/urm.cfm  
33 https://www.aps.org/programs/education/statistics/womenphysics.cfm  
34 https://www.aps.org/programs/education/statistics/degreesatmsis.cfm  



6. Click ‘Search’.  
7. Retrieve the grand totals for physics bachelor’s degrees for this list of institutions 
8. Filter away all institutions that had zeros for physics degrees in the statistics. All HBCUs that offered 

at least a physics bachelor’s degree for the year of choice will be left. 
 

For BSIs and HSIs: 
1. Perform steps 1-5 for HBCUs. 
2. Pick ‘All Institutions’.  
3. Click ‘Search’.  
4. Upload the variable for physics bachelors, for the year of choice. 
5. Retrieve the undergraduate grand total for Fall Enrollment for, as well as the respective distribution 

to the ‘Black or African American’ and ‘Hispanic or Latino’ races/ethnicities 
6. Include the variable ‘Awards levels offered’ → Bachelor’s degrees. 
7. In the final variable list, select all derived variables for ‘Grand total’, ‘Hispanic or Latino’ and ‘Black 

or African American’, the Fall Enrollment variable marked in step 5, and the ‘Award levels offered’ 
variable marked in step 6.  

8. Retrieve the final table. 
9. Filter away all ‘0’ and ‘-2’ strings from the ‘Bachelor’s Degree (IC (year))’ column. The value labels 

for these numbers are ‘Does not offer bachelor’s Degrees’ and ‘Not Applicable’ respectively. This 
excludes institutions APS does not want to include.  

10. Create a column, where the enrollment of the ‘Black or African American’ and ‘Hispanic or Latino’ 
races/ethnicities are divided by the grand total. 

11. Filter each of these columns separately, by checking which institutions that give a quotient larger 
than 0.25 35. Doing this for the ‘Black or African American’ category will isolate the BSIs for the year 
of choice and doing the same for the ‘Hispanic or Latino’ category will isolate the HSIs. 

Physics Degrees by Race/Ethnicity36 

The data needed for this graph are the US total of bachelor’s and doctoral degrees granted in Physics, as well 
as their respective distribution to all races/ethnicities (American Indian/Alaska Native, Asian, Black or African 
American, Hispanic or Latino, Native Hawaiian or Other Pacific Islander, White).  

1. This is an averaged graph. Remove the data for the earliest year and move the rest of the data to the 
left. If the format isn’t to be changed, just make sure that to keep the same number of columns, and that 
they correspond to the right year (for instance, make sure that the two single columns for 2016 and 
2017 are not mixed or mistakenly placed in the column for 2015 second majors). In other words, make 
sure the data is in the right place, and that no cells are moved. 

2. Fill out the data for the latest year in the column that is left empty after step 1.  
3. Do the same for both degrees (Bachelor’s, Doctorate).  
4. If the same cells are filled, new data does not need to be selected for the graph (it should be 

automated). Nevertheless, make a last check to ensure that everything is in order.  
5. Update visuals accordingly. 

Physics Doctoral Degrees by Citizenship37 

The data needed for this graph are the grand total of doctoral degrees granted in Physics, as well as their 
respective distribution to US residents and Nonresident aliens.  

1. Insert a new row for the new year.  
2. Fill out the raw data.  
3. Extend the graph formulas to the new row.  
4. Select the new row of graph formulas to be included in the graph data. 
5. Update visuals accordingly. 

 
35 Which would indicate that more than 25% of all students are of a certain race/ethnicity 
36 https://www.aps.org/programs/education/statistics/degreesbyrace.cfm  
37 https://www.aps.org/programs/education/statistics/citizenship.cfm  



Physics Degrees Earned by Underrepresented Minorities38 

The data needed for this graph are the US total of bachelor’s, master’s and doctoral degrees granted in 
Physics, as well as their respective distribution to underrepresented minorities, which is defined by APS to be 
the following races/ethnicities: 

• American Indian or Alaska Native 
• Black or African American 
• Hispanic or Latino 
• Native Hawaiian or other Pacific Islander 

 
1. Insert a new row for the new year (two places).  
2. Fill out the raw data for the underrepresented minorities in the top table and the US totals in the lower 

table. 
3. Extend the formulas in the lower table to the new row. 
4. Select the new row of graph formulas to be included in the graph data.  
5. Update visuals accordingly. 

  

 
38 https://www.aps.org/programs/education/statistics/phdpopulation.cfm  



Appendix One 
STEM definitions: 
 
Communications Technologies 
10.01 Communications Technology/Technician 
10.02 Audiovisual Communications Technology/Technician 
10.99 Communication Technologies/Technicians and Support Services 
 
Computer Science 
11.01-11.99 
 
Engineering 
14 (all should be included) 
 
Engineering Technologies 
15 (all should be included) 
 
Biological and Biomedical Sciences 
26 (all should be included) 
 
Mathematics and Statistics  
27 (all should be included) 
 
Military Technology and Applied Sciences 
29 (all should be included) 
 

Interdisciplinary Studies 
30.10 Biopsychology  
30.19 Nutrition Sciences 
30.32 Marine Sciences 
 
Physical Science  
40 (all should be included) 
 
Science Technologies/Technicians 
41 (all should be included) 
 
Health Professions and Related Programs 
51.2004 Medicinal and Pharmaceutical Chemistry  
 
Business, Management, Marketing... 
52.1302 Business Statistics 
52.1304 Actuarial Science

Major subject Definitions: 
 
All Degrees 
99 Grand Total 
 
Astronomy 
40.02 Astronomy 
 
Biology 
26 Biological and Biomedical Sciences 
30.10 Biopsychology 
30.19 Nutrition Sciences 
30.32 Marine Sciences 
 
Chemistry 
40.05 Chemistry 
51.2004 Medicinal and Pharmaceutical   
              Chemistry 
 
Earth Sciences 
40.0601 Geology/Earth Science, General 
40.0602 Geochemistry 
40.0603 Geophysics and Seismology 
40.0604 Paleontology 
40.0605 Hydrology & Water Resources Science 
40.0606 Geochemistry and Petrology 
40.0699 Geological and Earth 
              Sciences/Geosciences, Other 
 
 

Computer Science 
11 Computer Science 
 
Engineering 
14 Engineering  
     EXCEPT ~ 14.37 Operation Research 
 
Mathematics and Statistics 
27 Mathematics and Statistics 
52.1302 Business Statistics 
52.1304 Actuarial Science 
 
Physics 
13.1329 Physics Teacher Education 
14.1201 Engineering Physics/Applied Physics 
40.0202 Astrophysics 
40.0299 Astronomy and Astrophysics, Other 
40.0801 Physics, General 
40.0802 Atomic/Molecular Physics 
40.0804 Elementary Particle Physics 
40.0805 Plasma and High-Temperature Physics 
40.0806 Nuclear Physics 
40.0807 Optics/Optical Sciences 
40.0808 Condensed Matter and Materials Physics 
40.0810 Theoretical and Mathematical Physics 
40.0899 Physics, Other 
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