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Abstract: Historically Black Colleges and Universities (HBCUs) demonstrate success in facilitating pathways 

for STEM graduates into the STEM workforce, and this phenomenon has been widely documented (Gasman & 

Nguyen, 2014; Upton & Tanenbaum, 2014; Clewell et al., 2016). Although thematic analysis of the mission 

statements of HBCUs at the institutional level have been conducted (Albritton, 2012; Bryan & Stewart, 2016), 

similar analysis has not been conducted at the departmental or program level of many discipline- specific STEM 

areas at HBCUs. In the present thematic analysis, departmental and programmatic mission statements in biology 

at 28 HBCUs were evaluated to determine the emergent themes that characterize and potentially contribute to 

student retention and success in biology at HBCUs. Among all Carnegie classes, the 2 most frequent themes 

included: STEM/ Healthcare Workforce Preparation and Skill Development. The 2 least frequent themes were 

Diversity & Inclusion and non- STEM Student Science Education. This emphasis on workforce preparation and 

skill development at the level of the academic unit may provide additional insight into the success of HBCUs in 

facilitating pathways for URM graduates into advanced training programs and promoting retention of URM 

professionals in the STEM workforce. 
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Introduction 

The term Historically Black Colleges and Universities, HBCUs, encompasses a diverse network of institutions 

that promote excellence, equity, and opportunity for scholars of all races across the nation. However, they are 

unified in that they are majority- minority institutions of higher education, established prior to 1964, with a 

principal mission of supporting and serving the educational needs of the African American community (Aud et 

al., 2010). HBCU success in facilitating pathways for STEM graduates into the STEM workforce has been 

widely documented (Gasman & Nguyen, 2014; Upton & Tanenbaum, 2014; Clewell et al., 2016).  Although 

HBCUs make up only a minority of postsecondary institutions in the U.S. and matriculate a minority of black 

students nationally (De Brey et al., 2019), one third of STEM doctoral graduates have been conferred 
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undergraduate degrees by HBCUs (Upton & Tanenbaum, 2014). Likewise, a subset of HBCUs is noted to be the 

top producers of Black STEM PhDs nationwide (National Science Foundation [NSF], 2011; Upton & 

Tanenbaum, 2014). Black STEM PhDs that are members of other minoritized groups, for example women, are 

more likely than not to have received their undergraduate or graduate degree from an HBCU (Upton & 

Tanenbaum, 2014). 

 

When considering the institutional pathways to graduate degree completion, among STEM PhDs 32% of males 

and 43% of females completed either their undergraduate, graduate, or both degrees at an HBCU (Upton & 

Tanenbaum, 2014). These percentages were also found to differ based on STEM discipline, for example, among 

Black PhDs in biological or biomedical sciences approximately 39% of recipients completed either their 

undergraduate, graduate, or both degrees at an HBCU (Upton & Tanenbaum, 2014). Approximately 40% of 

Black STEM PhDs identify as first-generation college students and are more likely to complete their 

undergraduate education at an HBCU in contrast to non- first-generation Black STEM PhDs (Upton & 

Tanenbaum, 2014).  Participants of the HBCU- Undergraduate Program, funded by the National Science 

Foundation, have higher rates of graduate degree completion and greater success in entering STEM careers than 

African American students on the national scale (Clewell et al., 2016). 

 

These outcomes highlight the crucial role of HBCUs in STEM undergraduate education and building successful 

pathways for minorities into advanced degree programs in STEM and STEM career fields. HBCUs provide 

nurturing learning spaces for students traditionally marginalized and underrepresented in STEM. These unique 

institutions can serve as models in best practice for educating and retaining URM students (Rankins, 2019).  

 

A mission statement is a statement of purpose that directs the strategic planning, goal orientation and 

implementation of activities by an organization. It serves to distinguish one organization from another similar 

organization (David & David, 2003). Mission statements have versatile utility and can serve as a tool to 

facilitate communication among internal and external stakeholders, and to facilitate effective strategic planning, 

as well as guide organizational decision- making (Fitzgerald & Cunningham, 2016). Post- secondary institutions 

utilize mission statements to communicate their utility and communicate with stakeholders that may have 

specific expectations for institutions within higher ed (Morphew & Hartley, 2006). Mission statements of post- 

secondary institutions should integrate elements that form the basis for a mission in higher education (Morphew 

& Hartley, 2006).   

 

Thematic analysis of the mission statements of postsecondary institutions have reported a myriad of themes 

relevant to their respective institutional mission, including but not limited to, leadership, citizenship, cultural 

diversity, life- long learning, academic achievement, and technology (Wang, 2007). Thematic analysis based on 

institutional criteria, like four- year versus two- year institutional status, identified statistically significant 

thematic differences between the two classes of institutions (Wang, 2007). Similar analysis of public and private 

institutions across multiple Carnegie classifications identified notable thematic similarities and differences 

among institutions (Morphew & Hartley, 2006). Although mission statements exist at the institutional level, 
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other organizational areas within an academic institution may have their respective mission statements for 

example, at the school, college, or program level. These mission statements are more focused on the needs of 

the academic area stakeholders, but still align closely with the overall mission of the institution. Further research 

is needed to elucidate how institutional mission statements are expressed on the programmatic level (Morphew 

& Hartley, 2006).  

 

Prior thematic analysis of HBCU institutional mission statements revealed an emphasis and commitment to both 

liberal arts and professional education for learners at their respective institutions (Gasman & McMickens, 2010). 

Additional themes that characterized the mission statements of these institutions included a commitment to 

morals, ethics, and community service (Gasman & McMickens, 2010), as well as village pedagogy (Harris III, 

2012) which can be described as intentional awareness and commitment to facilitate community that enhances 

the educational experience of learners. Institutional missions of HBCUs can be further adapted by departmental 

units to generate more specific mission statements that meet the targeted goals of the department and the needs 

of their discipline specific learners (Bryan & Stewart, 2016).  

 

Although thematic analysis of HBCU mission statements at the institutional level have been conducted (Gasman 

& McMickens, 2010; Harris III, 2012; Albritton, 2012; Bryan & Stewart, 2016), similar analysis has not been 

conducted at the departmental or program level of many discipline- specific STEM areas. A more focused 

thematic analysis at a different hierarchical level, notably the academic unit that interacts more directly with 

STEM students, may facilitate the emergence of additional or discipline specific themes that impact STEM 

student success among URM students. 

 

In order to better understand the contribution of HBCUs to STEM student success, the current study uses a 

primarily qualitative approach to investigate the mission statements of HBCUs in a discipline- specific context, 

specifically at the departmental or programmatic level. The current article reports on the findings of a thematic 

analysis evaluating the mission statements of biology and biology- related departments/ programs. What are the 

recurring themes among the mission statements of HBCU biology departments/ programs that contribute to the 

success of HBCUs in URM biology student retention? 

 

Method 

Data Collection 

 

The current study conducted an online survey of Historically Black Colleges and Universities, as identified 

the Integrated Postsecondary Education Data System (IPEDS) was accessed using the College Navigator 

website. IPEDS provides basic data on postsecondary institutions in the U.S. that participate in student financial 

aid programs. The Carnegie classification for each institution was recorded. The Carnegie Classification of 

Institutions of Higher Education is a nationally recognized framework for classifying colleges and universities 

in the United States. The classification system is based on the degree offerings and research emphasis of the 
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respective institution.  

 

Initial search criteria included having a specialized mission of being a Historically Black College or University. 

From these institutions, HBCUs that met the additional criteria of having a clearly indicated mission statement 

for the biology- related department or program area were selected to be included in the qualitative analysis. 

Institutions that lacked clearly defined mission statements for their biology departments or programs were 

excluded from the analysis. This resulted in a final cohort of 28 institutions. Mission statements were identified 

included the school, college, department, or program webpage or the most current and accessible university 

catalog. 

 

Data Analysis 

 

Identified mission statements were subsequently collated based on the respective Carnegie classification of the 

institution. Delve CAQDAS (computer- assisted qualitative data analysis software) was utilized as the analytic 

tool to facilitate coding and then organization of initial codes into researcher- generated themes. Two graders 

independently coded the mission statements. Graders subsequently discussed coding to rectify any differences in 

coding of the data set. An inductive coding method was used to generate initial codes from the analysis of the 

mission statement text. Subsequently, codes were analyzed and sorted into categories. The emergent categories 

were identified as overarching themes.  

 

The frequency of each theme among all HBCUs and the frequency of each theme based on the respective 

Carnegie class of institutions was calculated. The most frequent and least frequent themes were reported for 

each Carnegie class, and a comparison was made across all classes. Unique themes, being defined as themes 

noted in only one Carnegie class or a subset of Carnegie classes were also reported. 

 

Results 

 

An NCES search for HBCUs generated a list of 101 institutions; while, application of the additional criteria 

resulted in selection of 28 institutions that were selected to perform the thematic analysis of biology department/ 

program mission statements. This cohort represents approximately 28% of HBCU institutions, and a subset of 

Carnegie classes found within the original NCES search (see Table 1).  Six of the twelve initial Carnegie 

Classes (50%) are represented within the cohort. These classes include: Doctoral Universities (DU): High 

Research Activity, Master's Colleges & Universities (MCU): Larger Programs, Master's Colleges & 

Universities: Medium Programs, Master's Colleges & Universities: Small Programs, Baccalaureate Colleges: 

Arts & Sciences Focus, and Baccalaureate Colleges: Diverse Fields.           

 

During the qualitative analysis, 92 unique codes were generated. These identified codes were then collated into 

8 categories, and subsequently identified as 8 major themes (see Table 2 & Figure 1). The number of themes 
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represented by each of the 6 Carnegie classes ranged from 4 to 7; no Carnegie class contained all 8 themes. 

Master's Colleges & Universities: Small Programs represented the fewest themes (n=4), while Master's Colleges 

& Universities: Larger Programs, Baccalaureate Colleges- Diverse Fields, Baccalaureate Colleges- Arts and 

Sciences Focus, Doctoral Universities- High Research Activity represented the highest number of generated 

themes (n= 7). Master's Colleges & Universities: Medium Programs represented an intermediate number of 

themes (n=6). 

 

Table 1. Carnegie Classification of all HBCUs versus cohort selected for thematic analysis 

Carnegie Classification 

Count  

(n= 101) 

Count  

(n=28) 

Doctoral Universities: High Research Activity 11 4 

Master's Colleges & Universities: Larger Programs 7 5 

Master's Colleges & Universities: Medium Programs 11 2 

Master's Colleges & Universities: Small Programs 6 2 

Baccalaureate Colleges: Arts & Sciences Focus 16 3 

Baccalaureate Colleges: Diverse Fields 30 12 

Baccalaureate/Associate's Colleges: Mixed 

Baccalaureate/Associate's 3 0 

Associate's Colleges: High Transfer-Mixed Traditional/Non-

traditional 1 0 

Associate's Colleges: High Vocational & Technical-Mixed 

Traditional/Non-traditional 9 0 

Associate's Colleges: High Vocational & Technical-High 

Non-traditional 1 0 

Special Focus Four-Year: Faith-Related Institutions 4 0 

Special Focus Four-Year: Law Schools 2 0 

 

Among all Carnegie classes, the most frequent themes were STEM/ Health Workforce Preparation and Skill 

Development. The least frequent themes were Diversity & Inclusion and non- STEM student science education. 

When separated by Carnegie classification, this pattern was primarily found to be consistent for most classes. 

Diversity & Inclusion represented a unique theme that was only mentioned in Baccalaureate Colleges- Diverse 

Fields.  The emergent themes from most to least frequent included: STEM/ Health Workforce Career 

Preparation, Skill Development, Engagement in Curricula/ Pedagogy, Enrichment Opportunities, Professional/ 

Graduate Studies Preparation, Quality Learning Environment, non- STEM student science education, and 

Diversity & Inclusion.   

                                                                                                                                                                                               

Several instances of co- occurrence of codes were found throughout the analysis. For example, the code 

- - 
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- 

- - 

 

 

Table 2. Frequency of themes identified by respective Carnegie Classfiication 

  Carnegie Classification  

THEME  

MCU:  

Larger 

Programs 

MCU:  

Medium 

Programs 

MCU:  

Small 

Programs 

BC:  

Diverse 

Fields 

BC:  

Arts and 

Sciences 

Focus 

DU: 

High 

Research 

Activity TOTAL  

STEM/ 

Health 

Workforce 

Career 

Preparation  24 8 3 28 6 13 82 

Skill 

Development  9 17 3 13 3 14 59 

Curricula/ 

Pedagogy  6 8 4 14 4 2 38 

Enrichment 

Opportunities  6 3 0 14 2 4 29 

Professional/ 

Graduate 

Studies 

Preparation  4 3 1 13 4 4 29 

Quality 

Learning 

Environment  11 1 0 7 1 4 24 

non- STEM 

Student 

Science 

Education 1 0 0 0 3 1 5 

Diversity & 

Inclusion  0 0 0 5 0 0 5 

 

STEM/ Health Workforce Preparation 

 

Workforce preparation in STEM and health- related disciplines was the most frequent theme among all Carnegie 
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classes. These departmental units emphasize career readiness in 

employment or 

A multipathway approach to participation in the STEM workforce was highlighted by institutions, for example, 

repare[s] students to excel as professionals, scientist[s], teachers or productive 

ning careers in science, medicine, or allied 

ty is 

entry level positio

and private sector endeavors, as well as further study for entry into scientific research and health professions 

 

 

 

 Figure 1. Frequency Histogram of by Respective Carnegie Classfiication 

 

In some instances, institutions mentioned specific STEM or health-

 

by Livingstone College and Grambling State University. Multiple schools explicitly mentioned the STEM 
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to join the Science, T

generate a cohort of quality STEM professionals that develop the required competencies and proficiencies to 

r their 

of Pennsylvania. 

 

Skill Development  

 

The learner skills targeted for development included a range of skills, both cognitive and non- cognitive. Many 

of the skill sets were scientific skills required to be successful in demanding STEM careers. Scientific skills 

-base

University, Tuskegee 

University, Benedict College, and Florida Agricultural and Mechanical University, respectively. Other skill sets 

included non- cognitive abilities with relevance to advanced training programs or careers in STEM disciplines. 

These non- cognitive skills include leadership, collaboration, citizenship, and ethics. For example, Tuskegee 

students for responsible participation and leadership in an ever-changing technologically advanced global 

 

 

disciplines to become life-

is Sava

acquire and critically interpret knowledge of scientific facts and theories of biology, to relate that knowledge to 

other subject areas and to communic

-based [sic] 

understanding of the principles of biological sciences that full

solid academic foundation in the biological and environmental sciences with skills for further educational 

rn State 

University, Alabama A&M University, Tuskegee University. This array of diverse skill sets is translatable to 

multiple fields of STEM, as well as healthcare- related fields. This approach to building both technical and 21st 

century skills may support multi- dimensional development among student learners.  
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Curricula and Pedagogy 

 

Many programs emphasized their curricula or pedagogical practices that effectively facilitate student learning 

and achievement. Southern University A & M College stated that 

described either through description about the curricula or pedagogy or examples of learning activities within 

road background in biology with sufficient 

ffers 

- 

combination of required courses and el

Bennett College , Alcorn State University, Benedict College, Tougaloo College, and Langston University, 

supported through subject competency - 

intended rigor of the curricula.  

 

Enrichment Opportunities 

 

Enrichment Opportunities offered by programs included internships, research experiences and training, as well 

as participation in course- based undergraduate research experiences. University of the Virgin Islands provides 

 

- based undergraduate research 

enrichment opportunities included, community service, teaching/ laboratory assistantships, experiential learning, 

and access to institutional collaborations. Many of these enrichment opportunities are high- impact educational 

practices known to promote student success and persistence within higher education, most notably among 

demographic groups historically underserved in post- secondary education. Enrichment opportunities were 

identified in every Carnegie class, with the exception of Master's Colleges & Universities: Small Programs. 
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Professional/ Graduate Studies Preparation  

 

The biological science departments and programs offer educational curricula designed for preparation not only 

Livingstone College. Reference to training to improve entry or admission into advanced training programs was 

 

Pine Bluff, Tennessee State University, Bennett College, Bowie State University, and Alcorn State University, 

respectively. Some listed specific disciplines, for example, Tougaloo College supported learners who intend to 

uate and 

 

 

Quality Learning Environment 

 

A commitment to a quality learning environment was explicitly stated by some institutions, while implicitly 

stated by 

y Delaware State 

University, Lincoln University, and Florida Memorial University, respectively. Also characteristic of the quality 

learning environment was a scholarly atmosphere inclusive of both faculty and student scholarship. For 

example, Southern Univ

Southern University A & M College and Alabama State University, emphasized the importance of faculty 

emphasized their intention to not only meet the academic but also the non- academic needs of learners by 

purposefully creating a nurturing environment for students. For example, Florida Agricultural and Mechanical 

Un

identified in every Carnegie class, with the exception of Master's Colleges & Universities: Small Programs.  
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Non- STEM Student Science Education 

 

Non- STEM student science education was a minor theme. Although these departments/ programs are 

committed to science education for their own students, they also provide science learning opportunities for non- 

STEM students, or service- courses for other majors. For example, Tougaloo College provides courses for 

ia 

-

 

majors, majors in other sciences, and non- 

rate formal and informal science 

 

 

Diversity and Inclusion 

 

Diversity and Inclusion was identified in only one Carnegie class, Baccalaureate Colleges- Diverse Fields. 

students from various backgrounds to be successful in a complex, technological and div

diversity by more explicitly clarifying their target populations. For example, University of Arkansas at Pine 

 

 

Discussion 

 

The current study utilized a more focused thematic analysis of HBCU mission statements at the hierarchical 

level of the academic unit as opposed to institutional, and in a discipline- specific context in order to identify 

emergent themes that contribute to HBCU success in generating URM STEM professionals.  

 

As reported earlier, only 50% of the original 12 Carnegie classes were represented in the cohort selected to 

perform the thematic analysis. This difference may be attributed to several factors. For example, some 

institutions may not have STEM departments/ programs but may only offer a few STEM or science related 

courses as part of a wider curriculum. For example, some institutions as noted by the Carnegie classification 

have a vocational/ technical emphasis, or another specialized emphasis, like faith or law. In other instances, 
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institutions may have biology departments, but they did not have mission statements or alternatively mission 

statements that were accessible fo  

 

Diversity and Inclusion was only identified in one Carnegie class, Baccalaureate Colleges- Diverse Fields. One 

potential reason for limited reference to diversity throughout the cohort of mission statements may be an implied 

as opposed to an explicit diversity reference due to the unique historical mission of HBCUs. It may already be 

implied what the primary target population of learners are, for example learners from a particular racial 

background, or as mentioned by Taylor and Morphew (2010) HBCUs and religious institutions were more likely 

than non- HBCUs or non- religious institutions to identify their target population in their institutional mission 

statements. Likewise, an institutional mission statement analysis conducted by Harris III (2012), noted a 

diversity reference by 67% of HBCUs. Perhaps, departments/ programs omitted diversity references from 

academic unit mission statements because they were already utilized in an institutional context. Creamer and 

Ghoston (2012

appeared in less than one third of all mission statements from their random sample of institutions. Non- STEM 

student science education was also a minor theme and not a primary focus but a supplemental role of the 

departments/ programs to assist other program areas in meeting their goals.  

 

Morphew, 2010). Within this cohort of programs, elements such as an emphasis on cognitive and non- cognitive 

skill development, development of targeted curricula and pedagogy, access to enrichment opportunities, and 

creation of a quality learning environment were revealed by thematic analysis. Such features may collectively 

influence the training environment and learning culture within these departments and programs to provide a 

framework for effectively preparing minority scholars to successfully pursue careers in STEM or healthcare.  

seek to offer learning opportunities that will increase possibilities for long-

HBCUs make significant pedagogical contributions that contribute to the persistence of underrepresented groups 

as academics and intellectuals within the landscape of U.S higher education (Bettez & Suggs, 2012).  

 

As noted, workforce preparation in STEM and health- related disciplines emerged as the most frequent theme. 

Historically, HBCUs have served a central role in strengthening the academic skill sets of minority learners 

through a dual emphasis on academic enrichment and career preparation (Albritton, 2012). HBCUs provide 

beyond undergraduate degree completion and promote success in advanced training programs (Bettez & Suggs, 

2012). Career readiness and readiness for advanced training programs in discipline- specific areas are important 

factors for increasing representation and participation of diverse candidates in graduate and professional training 

programs and the national STEM workforce (Tsui, 2007; Byars- Winston et al., 2011; Estrada et al., 2018; 

Kendricks et al., 2019; Odedina et al., 2022).  
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Conclusion  

 

This emphasis on workforce readiness and the development of translatable skills among learners, as well as the 

noted features of the training environment may provide additional insight into the success of HBCUs in 

facilitating pathways for STEM graduates into the STEM workforce and promoting retention of STEM 

professionals from underrepresented backgrounds in varying STEM fields. 

 

Recommendations 

 

Future studies may find value in investigating the mission statements of other discipline- specific departments or 

programs in STEM housed at HBCUs. Analysis may identify additional themes relevant to how HBCUs provide 

support structures to promote URM student success and entry into advanced training programs that serve as a 

gateway to STEM careers. This investigation may identify common themes among varying STEM disciplines, 

or alternatively reveal discipline- specific themes that facilitate URM success in a more limited context.  
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