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General Research Problem

How can social equity in the U.S. be improved?

Pervasive social group inequities in the United States can be documented in numerous ways.

For example, black drivers are about 40 percent more likely to be subject to a traffic stop and

about twice as likely to be searched, though searches of black drivers are 10 to 20 percent less

likely to yield evidence (Pierson et al., 2020). The criminal justice system disproportionately

incarcerates black adults, who are about 50 percent more likely than white adults to face lifetime

incarceration for equal crimes (Tsai et al., 2022). Members of marginalized genders and

sexualities report obstacles accessing healthcare. About 20 percent of LGBTQ people report

refusal of care; about 30 percent report harassment in a medical setting (Grant et al., 2010). Such

inequities warrant remedial efforts.

AWeb Application for Instructors to Create Maximally Diverse Student Groups Utilizing

Integer Linear Programming and Modern Web Frameworks

How can a web application enable instructors to create maximally diverse student groups?

Within higher education, it has been repeatedly shown that increased student exposure to

diversity and group-based learning betters student outcomes, namely increasing student social,

academic, cognitive, and psychological growth, including fostering student identity development,

intellectual engagement, leadership skills, psychological well-being, critical thinking skills,

cooperation ability, self-esteem, and classroom results (Gurin et al., 2002; Bowman, 2013;

Hilborn, 1994; Laal & Ghodsi, 2012). All common methods of group selection significantly limit

diversity, with random assignment and self-selection almost always resulting in low diversity and

instructor assignment requiring significant instructor time and effort to yield diverse groups

(Bacon et al., 2001). Despite this, the most popular and effective instructor tool for automatic

diverse group creation, CATME’s Team-Maker, is difficult for instructors to access due to its high

cost and implements an inefficient and non-optimal hill-climbing algorithm for group selection

(CATME, 2022; Ricco et al., 2010).

The technical research project proposes a new web application enabling instructors to
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effectively create maximally diverse student groups. Professor Briana Morrison from the

Computer Science Department is advising this independent project. I’m partially collaborating

with fellow UVA students Wenxi Huang and Ethan Steere regarding the topic, but I am perusing

this project individually. The application utilizes modern web frameworks, namely Django and

Bootstrap, enabling significantly cheaper development, hosting, and maintenance costs when

compared to existing tools. Integer linear programming is also implemented for group selection,

enabling quicker and more diverse group selection compared to existing tools. If the proposed

new web application were effectively implemented at scale, instructor access to effective and

efficient tools for the automatic creation of diverse student groups would expand greatly,

enabling instructors to significantly and easily better student outcomes overall by implementing

group-based learning with maximally diverse groups.

Advocates and Media Giants: Representation in the U.S. Film and Television Industry

In the U.S. since 2010 how have diversity advocates within the film and television industry

increased representation?

Marginalized groups have struggled with representation and inclusion in the U.S. film and

television industry since its beginnings in Hollywood. While in the past marginalized groups

were almost completely excluded, e.g. in the 1910s-1950s African-Americans were forced to

independently conduct production and distribution outside of the traditional industry, inequality

is deeply rooted and remains prevalent (Erigha, 2018). While representation of marginalized

groups in the film and television industry has improved greatly in recent years, marginalized

groups are still greatly underrepresented on screen and off. In film, however, onscreen

underrepresentation is substantial only among some historically marginalized groups. Latinos,

for example, who constitute about 19 percent of the general U.S. population, account for only

about 7 percent of film leads. In television, onscreen representation is poorer. Though racial

minorities constitute about 43 percent of the general population, they account for only 27 percent

of broadcast scripted leads. In both film and television, offscreen representation of marginalized

groups is deficient. Though about half the general population is female, only about 22 percent of
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film directors are women. Members of racial minority groups account for just 33 percent of

digital scripted writers (Hunt & Ramón, 2022).

Researchers increasingly investigate industry representation and diversity. Molina-Guzmán

(2016) contends that preponderant attention to onscreen representation has diverted attention

from deficient offscreen representation and the institutional power that perpetuates it. She notes

that pay-by-subscriber streaming services have promoted onscreen representation, particularly

among Latinas / Latinos, but with no comparable offscreen effect. Karniouchina et al. (2022)

conclude that institutional biases favor nonminority film directors in project assignment,

budgeting, and distribution, even though minority directors generally achieve similar revenues on

lower budgets. Kuppuswamy and Younkin (2020) argue that deficient onscreen film

representation cannot be attributed to viewer preference, because films with minority casts have

been no less profitable. Inclusive storytelling is essential to overcoming legacies of

marginalization, especially among children. Block et al. (2022) read stereotypical and

counter-stereotypical vignettes to children. They found that the stories influenced the children’s

gender stereotypes.

Participants include studios, producers, distributors, and the trade associations that represent

them; organized professional actors, social equity advocacies, and some viewers. Netflix, which

produces and distributes streaming movies and television, commissions inclusion studies,

established a $100 million creative equity fund, and collaborates with organizations that promote

representation in the industry. A Netflix co-CEO claims: “The Netflix Fund for Creative Equity

will invest in the next generation of underrepresented storytellers” (Sarandos, 2021). The Writers

Guild of America Committee of Black Writers stands for equity in employment and for the

interests of its members, publicizes deficient black writer representation and aids black writers

within the industry. The committee asserts that its members are “willing to do [their] part to

continue to bring diverse, dynamic, and authentic storytelling to the rest of the world” (Amor et

al., 2020). The Motion Picture Association (MPA), made up of the major U.S. film studios and

Netflix, partners with organizations improving representation in the industry and hosts events
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highlighting the importance of representation. According to MPA public relations (2022), the

association is “working hard with our member studios to collectively address diversity, gender

parity, authentic cultural representation, and pipeline recruitment opportunities from

underrepresented communities in our industry.” GLAAD, a nonprofit LGBTQ media advocacy

standing for equitable values and for the interests of the LGBTQ, publicizes U.S. LGBTQ film

and television representation reports (Deerwater, 2021; Deerwater, 2022), and “works with

Hollywood to shape transgender stories and help cast [transgender] actors” (GLAAD, 2022).

Increasingly active and influential participants include unorganized and semi-organized viewers.

Primarily through social media, they demand better representation and urge others to support

inclusive film and television projects. Following the release of the trailer for The Little Mermaid,

starring black actress Halle Bailey, many black viewers posted on social media to show their

children’s favorable responses. Many urged others to support the film by seeing it in theaters. In

a tweet about her daughter, Candace (2022) reported that the trailer “brought her so much joy.”

An accompanying video proved her claim. Clarke (2022) posted: “The Black community needs

to show up for this movie exactly the way we did for Black Panther.”

References

Amor, M., Guess, H., & Sams, B. (2020, June 12). Dear Hollywood [open letter]. The WGAW
Committee of Black Writers. wga.org/uploadedfiles/the-guild/inclusion-and-
equity/dear_hollywood_june_12_2020.pdf

Arcidiacono, P., Kinsler, J., & Ransom, T. (2022). Asian American discrimination in Harvard
admissions. European Economic Review, 144, 104079. ScienceDirect.

Bacon, D. R., Stewart, K. A., & Anderson, E. S. (2001). Methods of Assigning Players to Teams:
A Review and Novel Approach. Simulation & Gaming, 32(1), 6-17.
doi:10.1177/104687810103200102

Block, K., Gonzalez, A. M., Choi, C. J. X., Wong, Z. C., Schmader, T., & Baron, A. S. (2022).
Exposure to stereotype-relevant stories shapes children’s implicit gender stereotypes. PLOS
One, 17(8), 1-18. EBSCOHost Databases.

4



Bowman, N. A. (2013). How Much Diversity is Enough? The Curvilinear Relationship Between
College Diversity Interactions and First-Year Student Outcomes. Research in Higher
Education, 54(8), 874–894. doi:10.1007/s11162-013-9300-0

Candace [@Candace82661097]. (2022, Sep. 10). The trailer for #TheLittleMermaid brought her
so much joy #blackgirljoy #HalleBailey #HalleBailey @Disney great job. [Video attached].
[Tweet]. Twitter. twitter.com/Candace82661097/status/1568772467652530176

CATME (2022). Comprehensive Assessment of Team Member Effectiveness. How much does
CATME cost? info.catme.org/instructor-faq/how-much-does-catme-cost

Clarke, C. (2022, Sep. 9). The Black community needs to show up for this movie exactly the way
we did for Black Panther. Halle Bailey is about to hit this role out of the PARK. [Tweet].
Twitter. https://twitter.com/tenilleclarke1/status/1568388173008457730

Deerwater, R. (2021, July 15). GLAAD’S Ninth Annual Studio Responsibility Index finds a
growth in racial diversity and screen time for LGBTQ characters, but zero transgender
characters in 2020 wide release films. GLAAD.
glaad.org/blog/glaads-ninth-annual-studio-responsibility-index-finds-
growth-racial-diversity-and-screen-time

Deerwater, R. (2022, Feb. 17). GLAAD’S 2021-2022 Where We Are on TV Report: LGBTQ
Representation Reaches New Record Highs. GLAAD.
glaad.org/blog/glaads-2021-2022-where-we-are-tv-report-lgbtq-
representation-reaches-new-record-highs

Erigha, M. (2018). On the margins: black directors and the persistence of racial inequality in
twenty-first century Hollywood. Ethnic and Racial Studies, 41(7), 1217–1234. Web of
Knowledge/Web of Science.

GLAAD (2022). GLAAD works with Hollywood to shape transgender stories and help cast trans
actors. glaad.org/blog/glaad-works-hollywood-shape-transgender-stories-
and-help-cast-trans-actors

Grant, J. M. M. L., Mottet, L., Tanis, J., Herman, J. L., Harrison, J., & Keisling, M. (2010).
National transgender discrimination survey report on health and health care.

Gurin, P., Dey, E., Hurtado, S., & Gurin, G. (2002). Diversity and Higher Education: Theory and
Impact on Educational Outcomes. Harvard Educational Review, 72(3), 330-367. Web of
Knowledge/Web of Science.

Hilborn, R. B. (1994). Team Learning for Engineering Students. IEEE Transactions on
Education, 37(2), 207-211. IEEE Xplore.

5



Hunt, D., & Ramón, A. (2022). Hollywood Diversity Report 2022. UCLA College Social
Sciences. socialsciences.ucla.edu/hollywood-diversity-report-2022

Karniouchina, E. V., Carson, S. J., Theokary, C., Rice, L., & Reilly, S. (2022). Women and
Minority Film Directors in Hollywood: Performance Implications of Product Development
and Distribution Biases. Journal of Marketing Research. doi:10.1177/00222437221100217

Kuppuswamy, V., & Younkin, P. (2020). Testing the Theory of Consumer Discrimination as an
Explanation for the Lack of Minority Hiring in Hollywood Films. Management Science,
66(3), 1227–1247. Web of Knowledge/Web of Science.

Laal, M., & Ghodsi, S. M. (2012). Benefits of Collaborative Learning. Procedia Social and
Behavioral Sciences, 31, 486-490. doi:10.1016/j.sbspro.2011.12.091

MPA (2022). Motion Picture Association. Advancing Diversity, Equity & Inclusion.
motionpictures.org/what-we-do/advancing-diversity-equity-inclusion

Molina-Guzmán, I. (2016). #OscarsSoWhite: how Stuart Hall explains why nothing changes in
Hollywood and everything is changing. Critical Studies in Media Communication, 33(5),
438–454. Web of Knowledge/Web of Science.

Pierson, E., Simoiu, C., Overgoor, J., Corbett-Davies, S., Jenson, D., Shoemaker, A.,
Ramachandran, V., Barghouty, P., Phillips, C., Shroff, R., & Goel, S. (2020). A large-scale
analysis of racial disparities in police stops across the United States. Nature Human
Behaviour, 4(7), 736-745. EBSCOHost Databases.

Ricco, G. D., Ohland, M. W., Loughry, M. L., & Layton, R. A. (2010). Design and Validation of
a Web-Based System for Assigning Members to Teams Using Instructor-Specified Criteria.
Advances in Engineering Education, 2(1).

Sarandos, T. (2021). Building a Legacy of Inclusion: Results From Our First Film and Series
Diversity Study. Netflix.
about.netflix.com/en/news/building-a-legacy-of-inclusion

Tsai, J., Edwards, E., Cao, X., & Finlay, A. K. (2022). Disentangling associations between
military service, race, and incarceration in the U.S. population. Psychological Services, 19(3),
431-442. EBSCOHost Databases.

6


