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Abstract— As undergraduate computing departments develop 

interventions to create more equitable and inclusive environments 

for students from diverse identities, there exists a need for 

instruments to measure the impact of these efforts on improving 

student cultural competence with respect to creating more 

equitable and inclusive environments. This work presents an 

instrument to measure the cultural competence of computing 

students. Initial results indicate that the instrument demonstrates 

both construct validity and internal consistency. While the 

instrument is not an intervention, it can supplement them to 

understand the impact of activities on improving student cultural 

competence.  
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I. INTRODUCTION 

Disciplines such as social work, education, counseling, and 
healthcare provide training to develop and instruments to 
measure student cultural competence, primarily because 
graduates are expected to effectively render services to 
clients/patients from all identities, especially vulnerable 
populations [1]–[11]. An inability to effectively provide these 
services can result in uncomfortable to life-threatening 
situations for clients/patients.  

While there are a range of instruments to measure individual 
cultural competence [12], several limitations render the them 
impractical for adoption in computing [12] (e.g., too narrow a  
focus, centering respondent’s knowledge about “others” as the 
primary indicator of competencies, and the lack of item 
generalization for application to computing (or any discipline 
other than the one it was originally developed for). 

This work focuses on developing an instrument to measure 
student cultural competence. The instrument would codify the 
impact of these interventions on student knowledge, beliefs, 
practices, and consciousness [13]–[16]. The goal of this study 
was to design and validate an instrument to measure student 
cultural competence in university computing programs. Project 
description 

The target population for the study was students completing 
university computing (e.g., computer science, computer 

engineering, and information systems) courses at U.S. colleges 
and universities. The study was not restricted to students 
majoring in computing, as the interdisciplinary nature of the 
field results in non-computing majors often completing at least 
one computing course to meet graduation requirements.  

The instrument was developed and tested across multiple 
semesters. First, a review of the literature on existing 
instruments was completed, which focused on widely used 
instruments in disciplines such as healthcare, education, and 
counseling psychology. Next, the instrument was developed 
and mapped to five constructs that were inspired by [17]: 

• Valuing diversity- understanding, appreciating, and 
respecting its worth. 

• Cultural self-assessment- accurately and exhaustively 
assessing current beliefs against current practices. 

• Consciousness of the dynamics of difference- 
recognizing that interactions with people of different 
identities may not be received as intended, due to 
historical situations. 

• Institutionalized cultural knowledge- consistently 
seeking avenues for continued learning, engagement, 
and practice to develop proficiency. 

• Adaptations to diversity- adapting approaches to better 
meet the needs of people from all backgrounds. 

Close- and open-ended responses were then collected in 
multiple phases. Within each phase, results of the data analysis 
were used to identify the final constructs and items for revision 
or removal.  

II. RESULTS AND FUTURE WORK 

The results indicate an instrument for measuring the cultural 
competence of computing students can successfully be 
developed that incorporates the range of ways identity is 
defined. This instrument was analyzed for internal consistency 
and construct validity. While the original instrument was 
inspired by the five constructs originally defined in [17], the 
results provided strong evidence supporting a four-factor 
model.  



It is important to note that this instrument is not an 
intervention. However, it can be useful for measuring the 
impact of interventions in university computing departments 
(especially longitudinal studies to understand the impact of 
courses, modules, teaching assistant training, and other 
activities). Future work includes continued review of the 
instrument for revisions and extensions to computing faculty 
and staff, K-12 educators, industry professionals, and other 
STEM disciplines.  

REFERENCES 

[1] J. Campinha-Bacote, “Cultural Competemility: A 

Paradigm Shift in the Cultural Competence versus Cultural 

Humility Debate – Part I,” OJIN: The Online Journal of 

Issues in Nursing, vol. 24, no. 1, Dec. 2018, doi: 

10.3912/OJIN.Vol24No01PPT20. 

[2] T. DeAngelis, “In search of cultural competence,” Monitor 

on Psychology, vol. 46, no. 3, 2015, Accessed: Jul. 06, 

2021. [Online]. Available: 

https://www.apa.org/monitor/2015/03/cultural-

competence 

[3] T. Dunn, T. Smith, and J. Montoya, “Multicultural 

Competency Instrumentation: A Review and Analysis of 

Reliability Generalization,” Journal of Counseling & 

Development, vol. 84, Oct. 2006, doi: 10.1002/j.1556-

6678.2006.tb00431.x. 

[4] J. Gallegos, C. Tindall, and S. Gallegos, “The Need for 

Advancement in the Conceptualization of Cultural 

Competence,” Advances in Social Work, vol. 9, Sep. 2008, 

doi: 10.18060/214. 

[5] M. Gandy, “Assessing LGBTQ Youth Cultural 

Competency In Direct-Care Behavioral Health Workers: 

Development and Validation of a Measure.,” Oct. 16, 

2015. 

[6] L. Geerlings, C. Thompson, V. Kraaij, and G. Keijsers, 

“Culturally Competent Practice: A Mixed Methods Study 

Among Students, Academics and Alumni of Clinical 

Psychology Master’s Programs in the Netherlands,” 

Europe’s Journal of Psychology, vol. 14, Mar. 2018, doi: 

10.5964/ejop.v14i1.1461. 

[7] G. Gushue and M. Whitson, “The Relationship Among 

Support, Ethnic Identity, Career Decision Self-Efficacy, 

and Outcome Expectations in African American High 

School Students: Applying Social Cognitive Career 

Theory,” Journal of Career Development, vol. 33, p. pp, 

Dec. 2006, doi: 10.1177/0894845306293416. 

[8] S. Schim, A. Doorenbos, J. Miller, and R. Benkert, 

“Development of a Cultural Competence Assessment 

Instrument,” Journal of nursing measurement, vol. 11, pp. 

29–40, Mar. 2003, doi: 10.1891/106137403780954949. 

[9] G. R. Sodowsky, “8. The Multicultural Counseling 

Inventory: Validity And Applications In Multicultural 

Training,” p. 43. 

[10] Y. Suarez-Balcazar et al., “Development and Validation of 

the Cultural Competence Assessment Instrument: A 

Factorial Analysis,” Journal of Rehabilitation, vol. 77, pp. 

4–13, Jan. 2011. 

[11] S. Sue, N. Zane, G. Hall, and L. Berger, “The Case for 

Cultural Competency in Psychotherapeutic Interventions,” 

Annual review of psychology, vol. 60, pp. 525–48, Sep. 

2008, doi: 10.1146/annurev.psych.60.110707.163651. 

[12] Z. Kumaş-Tan, B. Beagan, C. Loppie, A. Macleod, and B. 

Frank, “Measures of Cultural Competence: Examining 

Hidden Assumptions,” Academic medicine : journal of the 

Association of American Medical Colleges, vol. 82, pp. 

548–57, Jul. 2007, doi: 

10.1097/ACM.0b013e3180555a2d. 

[13] A. N. Washington, “When Twice as Good Isn’t Enough: 

The Case for Cultural Competence in Computing,” in 

Proceedings of the 51st ACM Technical Symposium on 

Computer Science Education, New York, NY, USA, Feb. 

2020, pp. 213–219. doi: 10.1145/3328778.3366792. 

[14] A. N. Washington, “Designed to Disrupt: A Novel Course 

for Improving the Cultural Competence of Undergraduate 

Computing Students,” presented at the 2022 American 

Society of Engineering Education Annual Conference & 

Exposition. [Online]. Available: (manuscript pending) 

[15] Washington, A.N., Daily, S., and Sadler, C., “Identity-

Inclusive Computing: Learning from the Past; Preparing 

for the Future,” presented at the 53rd ACM Technical 

Symposium on Computer Science Education, 2022. 

[16] Sadler, C., Washington, A. N., and Daily, S., “Work in 

Progress: A Novel Professional Development Program for 

Addressing Systemic Barriers to Computing 

Participation,” presented at the 2022 American Society of 

Engineering Education Annual Conference & Exposition. 

[17] T. L. Cross, B. J. Bazron, K. W. Dennis, and M. R. Isaacs, 

“Towards a Culturally Competent System of Care: A 

Monograph on Effective Services for Minority Children 

Who Are Severely Emotionally Disturbed | Office of 

Justice Programs.” 

 


