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Abstract 

 

This conceptual paper examines the underrepresentation of Black male educators 
in middle and high schools in the United States. The examination starts by tracing 
the historical, societal and cultural aspects to the problem. This then moves on to 
the steps which are being taken to remedy the situation. Finally, a strategy is 
proposed to recruit and retain Black male educators who would eventually form 
teacher learning communities. Key to this strategy is going to be the use of Critical 
Mathematics in the classroom. To determine how teachers would respond to 
teaching Critical Mathematics alongside traditional mathematics, a project was 
designed which interleaved the two mathematical strands. Teachers were then 
asked to complete a survey to critique the appropriateness of the project and 
strategy. The results of the survey suggest that those teachers surveyed generally 
felt that there was a lot of merit in employing the interleaved strategy to teach 
Critical Mathematics. 
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Chapter 1: Introduction 

Teacher shortage in Science, Technology, Engineering & Mathematics (STEM) 

subjects, and in particular mathematics, is not a new phenomenon. This has been 

an issue in most of the western world from the dawn of the Industrial Revolution, 

circa 1760-1820, when many professionals with expertise in STEM subjects, 

gravitated towards the private sector as opposed to the teaching profession. The 

problem may not be as pervasive as it seems and may be better thought of as an 

issue of location (Dee & Goldhaber, 2017). Aside from the fact that certain 

specializations like mathematics are always difficult to properly fill, the more 

significant reason for the shortage has to do with where some of the schools are 

located. Dee and Goldhaber (2017) found that schools serving disadvantaged 

students have a more chronic problem with STEM teacher shortages than schools 

that do not. One way to fill the teacher shortage would be to try to appeal to sectors 

of the community that are presently underrepresented in the teaching profession to 

consider careers in education.  

The focus of this conceptual paper is to look at one group in particular and to 

determine whether an increase in their numbers in the teaching profession could 

possibly provide better educational experiences for schools with diverse student 

populations, by staffing them with teachers that match the populations they serve. 

This will be done through the following research questions stated below. 

 



2 
 

Research questions 

1. Why are Black men underrepresented as mathematics educators? 

2. What are some of the recruitment methods and retention strategies being 

used to increase the number of Black male educators in Middle and High-

schools in the United States? 

3. How can engendering a “sense of community” through teaching Critical 

Mathematics, help retention, recruitment and representation of Black male 

math educators in the United States? 

4. What are educators' reactions to teaching traditional math concepts 

interleaved with Critical Mathematics? 

I will initially provide a literature review of why there is a shortage, the 

consequences of having an insufficient number of Black male educators in the 

system, and finally, what has been done to remedy the problem. 
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Chapter 2: Literature Review 

This literature review will highlight some of the factors responsible for the 

underrepresentation of Black male educators in public schools and what has been 

done to address the problem. A chronological overview of how the 

underrepresentation started and the events which perpetuated the situation will be 

followed by the dynamics of the school culture and other societal constructs which 

have exacerbated the problem. An examination will then be made of some of the 

recent recruitment methods and retention strategies being employed in several 

states in the US. The final aspect of the literature review looks at features of 

collaborative and supportive communities which have been observed in other 

disciplines.         

Reasons for underrepresentation 

Historical Perspective 

According to the 2019 Biennial Minnesota Supply and Demand Report, 1.4 % of 

the public school teacher workforce in Minnesota is Black. Nationally, only about 

2% are Black males (Bryan & Williams, 2017). The student population is vastly 

different, where nationally about 17% is Black (Kena et al, 2015). To better 

understand the reason for the significant difference in Black teacher-student 

proportions, it is important to look at the historical perspective. 

The first public school in the US was opened in 1635 and was called The Boston 

Latin School. It was an all boys’ school but not open to Black boys until 1954. The 
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first public school for Black children was opened in 1787 and was called the 

African Free school in New York. In the South, education was viewed as a privilege 

and not a right that should be granted to Blacks, whether free or enslaved. While 

strides were being made in some parts of the US, with regards to education for all, 

in 1831 there was an anti-literacy law in North Carolina that made it illegal to teach 

any Black person to read or write whether they were free or not. 

Black children started gaining more access to a formal education in the United 

States, when Sabbath Schools were started in the 1800s. There were about 150 

schools with 6100 teachers and about 107,000 students. Between 1861 and 1870 

the American Missionary Association (AMA) founded seven Black colleges and 

13 normal teaching schools. These formed the backbone of Black higher education 

(Franklin and Anderson, 1978). These Black colleges gave Black people access to 

jobs and opportunities they would not have been exposed to prior because of lack 

of a degree. Also of significance was the fact that segregation was the norm at that 

time in American society. Black and White children were taught in different schools 

by same race teachers. The Black teacher-student proportion was near 100 percent, 

with only a very few White female teachers working in the Black schools. 

In the 1940s, most of the African Americans who had earned degrees, knew that 

the professional jobs that they had the greatest chance of employment in were 

teaching, church ministry, the legal and the medical fields. By the 1970’s most of 

the African American professionals had chosen the career of teacher education 

(Ingersoll et al. 2017). Because there were separate schools for Black and White 
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children, and Black teachers taught in Black schools, it meant that their jobs were 

more secure than in many other professional roles. 

On May 17th 1954, Brown versus Board changed the general landscape of schooling 

in the US. The ruling was aimed at ending racial segregation in public schools and 

also required the dismantling of the dual systems of higher education. Though well-

intentioned, the ruling meant that the traditional African-American schools which 

had served the Black communities, were forced to merge with European-American 

schools because European-American parents refused to allow their children to be 

educated by African-American teachers. The mergers and attitudes resulted in a 

very large proportion of the African-American teachers leaving the classroom 

(Dougherty, 1998). Teaching, which had been a stable and secure profession for 

African-American professionals when there were many Black only schools, was no 

longer viable for many teachers who were made redundant by the mergers. 

 School Culture 

The statistics show that Black male students have the highest dropout rates, the 

lowest graduation rates and the highest suspension and expulsion rates in 

comparison to other ethnicities (Lee et al., 2011). They are also underrepresented 

in gifted education (Ford et al, 2013). These boys have fewer opportunities to do 

the courses required to make them successful at college. The net effect is that there 

is a smaller pool of Black males who have the requisite educational background 

that would allow them to get into the teaching profession. 
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Those Black males who do have the requisite knowledge are not usually motivated 

to pursue teaching. Goings and Bianco (2016) interviewed 22 Black high school 

males who had been encouraged to become teachers because of their observation 

that Black males were underrepresented as educators. However, those same boys 

had initially not considered teaching as a career choice because of their negative 

schooling experiences centered on racial and gendered microaggressions – quick 

commonplace exchanges that send demeaning messages to someone of a different 

racial or gender group. Microaggressions are often subtle and are not on the same 

level as racism or bigotry but convey a message of being devalued or under-

respected (Sue, 2010). In a classroom setting this may be manifested as expecting 

Black boys to have aspirations of becoming footballers as opposed to forensic 

scientists or even mathematics teachers; that they speak Ebonics, or that they would 

have had behavioral issues in school.  

Teacher-student differences may also account for the higher number of behavior 

sanctions received by minority students. The effect is that these students are at 

greater risk of not completing their education (Iselin, 2010). As mentioned 

previously, not completing their education, places minority students in a severe 

disadvantage with regards to possessing the requisite qualifications to pursue 

professions such as teaching. 

 Community Culture 

Goings and Bianco (2016) have asserted that there are usually two major drivers in 

Black communities: the need to help and influence others versus the desire to gain 
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respect and improve financially. The first of those, the need to help and influence 

others, prompts individuals to consider the teaching profession as an avenue to 

effect positive change in the community (Goings & Bianco, 2016). Even though on 

the personal level, altruistic ambitions are applauded, in the wider community 

teaching is not a profession that is glorified and the low salaries in comparison to 

other professions, make it a less attractive prospect. The net result is that individuals 

who may have the requisite academic qualifications and aptitude to become 

teachers, are generally not encouraged by the community to pursue that career. This 

is made worse by the fact that Black teachers in the profession tend not to encourage 

students to consider teaching as a wise career choice. Usually this centers on 

complaints by teachers about teacher reforms and other challenges teachers face in 

executing their duties to their students. 

Recruitment methods and Retention strategies 

Ongoing initiatives to tackle the problem 

To counter the historical, school and community messages which may dissuade 

minority students from pursuing teaching careers, several states have tried various 

strategies to encourage them into teaching. A few examples are presented below. 

In Washington, the Future Teacher Academy, which started in 2007, worked in 

partnerships to introduce minority students to teaching careers. This is part of a 

“grow your own program” which identifies and sponsors high achieving minority 

students from College to enter the teaching profession. The approach involves 
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exposing minority high school students to teaching as a possible profession while 

first supporting them in graduating from high school. They are encouraged to enter 

community colleges or four-year universities in pursuit of teaching careers. The 

program provides students opportunities to learn and grow as individuals. This sort 

of collaboration between university and public school has been viewed as one of 

the best ways to recruit Black males into the teaching profession. Supporting the 

teaching academy and collaboration model through a university-public school 

partnership is superior to other types of recruitment efforts (Burbank et al., 2005; 

Schmitz et al, 2012). 

Boston Public Schools has placed most of its initiatives on recruiting people of 

color for its teaching fellowship program, where more than half of those enrolled 

are now people of color compared to 37 percent of Boston teachers overall. The 

city also runs a program similar to the one in Washington. Students in high school 

who have the potential to become good teachers, are identified, paired with 

mentors, given college preparation courses and provided with guaranteed teaching 

jobs after graduation from college (Cochran-Smith, 2004). 

In Delaware, students from schools which produce the majority of the present 

teaching workforce are monitored with a view to increase recruitment from these 

schools. An additional emphasis is placed on trying to recruit teachers of color to 

increase the teacher diversity in the schools (Ingersoll et al, 2017). 

In Tennessee, the state provides funding for school districts to partner with 

alternative teaching certification programs, like The New Teacher Project, with the 
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goal of certifying as teachers people who live in the immediate area surrounding 

the school – namely, those with a vested interested in remaining in the community, 

thereby lessening the chance they'd leave the teaching profession (Camera, 2018). 

A few other states have adopted alternative certification programs to make it easier 

for Black teachers to join the profession. Unfortunately, the alternative certification 

programs and some of the other initiatives haven’t been as successful in sustaining 

high numbers of teachers of color entering or remaining in the education system. 

Bristol (2014) highlights that because the characteristics of the curriculum and 

classroom are not modified in such a way to build on the strengths of Black 

educators, these educators eventually become disenchanted with the education 

system. “They often feel powerless in a system that they were hoping to change.” 

(Bristol, 2014 p. 17)  The following quote came from a US News article from 2018, 

"We need to ask ourselves, 'What do we need to do to support them so we can give 

them the type of environment and supports that make them feel valued?'" says 

Lillian Lowery, vice president for pre-K-12 policy, research and practice at The 

Education Trust. "I don't know if we are intentional as we should be about retaining 

them. Usually when we recruit them we plant a victory flag, but the hard work starts 

when we get them in the door." (Camera, 2018). Cochran-Smith (2004) makes a 

similar argument and suggests that the more pressing issue for staffing schools in 

general, is not about recruitment but rather retention and that by using work done 

by Ingersoll (2001), steps can be taken to mitigate the movement of Black male 

educators out of the profession. 
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Looking more closely at the Black teacher population, Bristol (2018) speaks about 

some of the issues faced by Black male teachers in schools where there are fewer 

than five Black teachers. He situated his analysis alongside work done by Kanter 

(1977) in the theory which posited that underrepresentation results in the 

diminishing of achievements by minorities in majority-dominated workspaces. The 

diminished achievements are manifested in 3 characteristics exhibited by those 

workers in the minority.  

• Performance Pressure: A feeling of always being scrutinized and the need 

to perform to adequately represent one’s minority group. 

• Boundary Heightening: Exaggeration of majority commonality leading to 

the minority feelings of isolation. 

• Role Entrapment: Typecasting by dominants. For example, Black teachers 

viewed as behavior managers as opposed to teachers 

Bristol (2018) further went on to show how teachers who were part of a group with 

similar ethnic background, were better able to deal with those diminished 

achievements. He asserted that this was because of a sense of camaraderie that 

existed and their ability to engage in “job crafting” which would not be the case for 

an individual minority teacher. 

In my personal experience as a mathematics and science educator in majority white 

teacher institutions, I can attest to those three characteristics of performance 

pressure, boundary heightening and role entrapment. In my first teaching role in the 
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United Kingdom, I was the only Black male math educator in a staff of 57 teachers. 

This was at a high school where over 93.4% of the students were White (Ofsted, 

2005). There were frequent observations of my classes and there seemed to be an 

unwritten expectation that I had to meet higher standards. With regards to 

assignment to classes, I was usually given the group with the more challenging 

students because I supposedly could relate to them better. Stereotypical views also 

persisted: I should be good at sports; I should be able to sing and entertain; my 

vocabulary should be limited etc. Being the only Black male in that school made it 

difficult for me to have conversations about my concerns because I felt that I would 

be viewed as a complainer. Consequently, when the opportunity arose to teach at 

another more teacher diverse school, I did not hesitate to apply for the position. I 

had only managed to stay in that first school for one academic year. In my new 

teaching job, this time in London, where there were five other Black teachers, I felt 

much more at ease and ended up staying at that school for seven years. My 

willingness to remain at the school was because, even though the majority of the 

teachers and students were non-Black, the presence of the five other Black teachers 

meant that I had others who I could look to for guidance and support. The issues of 

performance pressure, boundary heightening and role entrapment were not placed 

on my shoulders but rather were things that as a group of six, we could negotiate 

on. Performance pressure was a non-issue because during conversations and 

presentations at department meetings, it was evident that there was no distinction 

between the quality and quantity of work we were producing compared to our other 

colleagues. There was also no expectation that I as an individual had to excel 
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beyond the level of other teachers. The targets set for all were consistent. Most 

importantly, because there were other Black teachers, the duty of disciplinarian or 

baby-sitter for the badly behaved Black-students was not a label that was affixed to 

my position. Instead, there was a recognition that because of my good rapport with 

students in general but specifically students of color, I would be a good choice as a 

pastoral leader in the school. After my third year as a teacher of mathematics and 

science, I was appointed as a Leader of Learning with a responsibility to help 

students of all ethnicities deal with learning challenges. I remained in that role for 

four years and was able to use my influence in that position to improve relations 

between students and all teachers, especially Black students and non-Black 

teachers. This meant there was less “role entrapment” for my other Black 

colleagues because behavior issues were passed on to the pastoral team as opposed 

to them, which resulted in them being able to focus more on delivering academic 

material. 

The previous arguments suggest that to combat the Black male teacher shortage, 

maybe the focus should be on the teachers who are already in the system. The goal 

would be to find ways to better support them so that they would be more  likely to 

stay in the profession. From a personal standpoint, after my first semester of 

teaching in London, I felt like I would not have been able to work through the entire 

year. Fortunately for me, there was another teacher who joined together with me, 

who had migrated from Jamaica. Even though we were not in the same department, 

our cultural connection allowed us to relate to common problems or issues in the 
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same way. I felt safe in sharing my concerns with her and did not have to contend 

with performance pressure, boundary heightening or role entrapment like I 

experienced when conversing with other colleagues. There was no performance 

pressure or boundary heightening because we viewed ourselves as very competent 

in our respective departments. There was never a feeling of competition. There was 

also no role entrapment because we understood that our backgrounds teaching in 

the Caribbean, allowed us to play many different roles when relating to our 

students. We were subject teachers, disciplinarians, coaches, mentors and in some 

cases, acted as surrogate parents. We both provided good support and 

encouragement for each other.  

During my second year at the school, the mathematics head of department was 

replaced by an Egyptian mathematician. I now had two Black colleagues who I 

ended up spending most of my time with. With regards to mathematics, because 

my new head of department had taught in the UK for a much longer time than I 

had, he was able to guide my development as a teacher in the British system. Had 

it not been for the presence and influence of those two individuals, it is very likely 

that I would not have remained in teaching in the UK for the seven years that I did.  

As a new teacher I benefited from the experience of a more senior member of staff 

who was keen to see me stay and grow in the profession. Extrapolating my 

experience to other teachers, I think that having a community where the members 

are invested in nurturing the next generation of educators, is an effective means of 
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retaining teachers. In my case, my community was based on a cultural connection 

and a mathematical background. 

Sense of Community 

Definition and Theory of Sense of Community. 

There are two main uses for the word community, one based on geographical 

location and the other based on relational connection. For the purpose of this paper, 

the emphasis will be on the latter. In defining community, there is 

acknowledgement of four main facets: membership, influence, integration and 

fulfillment of needs and shared emotional connection (McMillan & Chavis. 1986). 

McMillan (1996) has since revised the sense of community theory, but though the 

wording may have changed the principles remain the same. The descriptions for the 

four facets of community now used are: Spirit, Trust, Trade and Art. 

• Spirit replaced membership in the original version (McMillan, 1986). Spirit 

conveys the greater emphasis on camaraderie and friendship that unites 

members. Also built into the structure is Emotional Safety. This is the 

feeling that one can be authentic in speaking one’s truth with an empathetic 

and supportive audience. The atmosphere is created when members have 

the courage to speak openly, and the other members are able to accept those 

truths and reciprocate. Boundaries are also important for creating that safe 

space and allowing members to feel protected from non-members. 
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• Trust develops through a community’s use of its power (McMillan 1996). 

The community must be able to have an influence over its members and 

vice versa. The flow of that power through the community is responsible 

for building trust. This requires establishment of rules and laws governing 

how things are to be done. 

• Trade in a community is represented by the idea that members acquire 

mutual benefit from each other and as a result of being part of the 

community. 

• Art was formerly identified as “Shared Emotional Connection in Time and 

Space” (McMillan, 1986). Again, the emphasis is on frequency of contact 

among members as well as the quality of that contact. An interpretation of 

this is to consider the relationships that develop in a supportive family 

compared to that formed in a normal work environment. Membership in a 

community, should artfully combine the best elements of the two 

relationships since most of an average adult’s time is spent with family or 

work (U.S. Bureau of Labor Statistics, June 2019). 

Creating that sense of community among Black male educators would require 

careful attention to each of the components mentioned: Spirit, Trust, Trade and Art. 

Each of these will be examined more closely in relation to Black male educators. 
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Spirit 

One unifying theme for many Black male math educators is their lived experience. 

This affords them the unique ability to teach Critical Mathematics. Tutak et al 

(2010, p65) state: “the goal of the Critical Mathematics education is to empower 

students with knowledge, skills and dispositions needed to create democratic 

communities embracing social justice in and outside of school.” Critical 

mathematics may be defined as:  “reading and writing the world with mathematics” 

(Gutstein, 2006). Following Paulo Freire (1972), “reading” refers to critical 

interpretations of the world and “writing” to some kind of political engagement. 

This phrase can also characterize mathematics education for social justice. In order 

for this goal to be achieved, mathematics educators must be well equipped to teach 

this type of mathematics to students. Studies have shown that though well-

intentioned, experienced teachers may be able to address social justice issues as 

they relate to equity, they may actually be less proficient with Critical Mathematics 

(Rubel, 2017). A definitive reason was not given for the deficient proficiency but a 

plausible reason might be an inability to relate to some of the issues faced by 

students of diverse ethnic groups. Relatability increases with experience and so 

Black male educators are potentially more able to relate to the Critical Mathematics 

issues, compared to their white counterparts. 

The relatability to Critical Mathematics more strongly by one group compared to 

others, leads to an aspect of spirit called boundaries, where there are people who 

“belong” and people who do not (McMillan, 1996). These boundaries provide 
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members with the emotional safety necessary for needs and feelings to be exposed 

and for intimacy to develop. The emotional safety referred to previously, provides 

a safe space for Black males to complain without seeming weak. This relates to 

performance pressure (Kanter, 1977). This is not specific to Black males teaching 

mathematics and occurs in situations where the individual may perceive that he/she 

always has to present an image of being in complete control. There seem to be few 

opportunities to vent and say that help is needed to work through a problem or 

situation. 

Trust 

Each member of the community needs to have a feeling that their views matter. 

There must also be a degree of influence on the members from a shared set of rules 

or guidelines. This may take the form of a constitution that members abide by. 

Within the Critical Mathematics community there may not be a constitution but 

maybe an agreed curriculum that should be followed. That curriculum may be 

chosen by consensus after each member has a say on its appropriateness.  

In a well-functioning community, there is an amicable balance between the 

influence of the individual on the group and vice versa, as was illustrated by how a 

shared curriculum may be decided on. 

Trade 

This aspect is important for both new and long term members of the community, 

however it is of more significance to the new members. New members would need 
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the assurance that being part of the community would allow them to have resources 

and expertise which would make their initial teaching duties less challenging. More 

experienced members may gain new knowledge that they had not been privy to or 

in some cases, novel interpretations of old ideas. The strength of the community is 

enhanced when the different individuals are fitted together in such a way that people 

meet others’ needs while they meet their own (McMillan & Chavis, 1986). 

Art 

The shared emotional connection among members of the community, is most 

important for new members. A feeling of isolation in a new role is very challenging 

and so having other members who can act as mentors or even co-learners, makes 

the situation a lot easier. Having individuals who see and interpret things from a 

similar perspective provides encouragement in an environment where one might be 

outnumbered by “others”.  

These are some of the features that are important to the principle of developing art 

within a community: Contact hypothesis; Quality of interaction; Shared valent 

event and Investment (McMillan & Chavis, 1986). Each feature is explained below. 

Contact hypothesis: The more members interact with each other, the more likely 

they are to become close. Initially meetings should be weekly and possibly decrease 

in frequency when members have gelled.  

Quality of interaction: The more positive the experiences and exchanges between 

members, the greater is the bond and relationships that will develop. 
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Shared valent event hypothesis: The more important the shared event to those 

involved, the greater the community bond. Critical mathematics and the need to 

incorporate into traditional mathematics can be viewed as the shared event. 

Investment: This determines the degree of involvement that members dedicate to 

fulfilling the objectives of the community.  

A community where the Spirit, Trust, Trade and Art are intentionally constructed 

and catered to, is one that has the potential to thrive and increase in membership. 

As the community grows, its influence and ability to create a meaningful and long 

lasting impact, invariably increases. 

Why does diversity matter? 

Racial diversity benefits every workforce (Kerby and Burns, 2012) and teaching is 

no exception. Teachers of color are generally better attuned to the social and 

cultural lives of minority students and so are better placed to provide more 

culturally meaningful education. Having minority teachers at schools can also 

provide a more welcoming atmosphere for students of color. Teachers of color tend 

to have more positive perceptions of students of color, both academically and 

behaviorally, than other teachers do (McNulty and Brown, 2009). Wright (2015) 

found that African American teachers are less likely than White teachers to perceive 

African American students’ behavior as disruptive. Likewise, Gershenson (2015) 

also observed that when a Black student has both a nonblack teacher and a Black 

teacher, the Black teacher tends to have a much higher estimation of the student’s 
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academic abilities than the nonblack teacher. In both of these studies, the reverse 

did not hold true: Perceptions of White students’ behavior and academic ability 

were similar regardless of their teacher’s race. 

Teacher-student differences may also account for the higher number of behavior 

sanctions received by minority students. These sanctions include: detentions, 

suspensions and exclusions. The effect is that these students are at greater risk of 

not completing their education (Iselin, 2010) and even when they do, the instruction 

time missed due to the behavior sanctions creates a knowledge deficit reflected in 

lower than average grades. Inability to complete their education or receiving low 

grades, would invariably put these students at a disadvantage when it comes to 

seeking employment or moving on to higher levels of education. This is in stark 

contrast to a study in North Carolina which revealed that for students of color, being 

taught by a Black teacher in third to fifth grade, increased their chances of 

completing high school and going into college by as much as 20% (Gershenson et 

al, 2017). 

Why do race congruent teachers matter? 

Diversity in the teaching workforce is good, but as has been suggested previously, 

the greatest student impact occurs when there is a racial or ethnic match. There are 

at least three commonly cited theoretical rationales for why such a racial/ethnic 

match between teacher and student have positive educational benefits for minority 

students in particular. The first is that minority students, particularly those living 

and attending schools in disadvantaged settings, benefit from seeing adult role 
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models in a position of authority (Villegas & Clewell, 1998; King, 1993; Villegas 

& Lucas, 2004). In particular, some scholars have suggested that having an adult 

role model could alleviate the “burden of acting White” among underrepresented 

minority students by influencing the cultural value placed on academic success 

(Fordham & Ogbu, 1986; Fryer & Torelli, 2010; Ogbu, 2004). 

Second, some researchers argue that minority teachers are more likely to have high 

expectations for minority students (Beady & Hansell, 1981; Ferguson, 2003). These 

can have important impacts on student outcomes because minority students, 

especially Black students, appear to be more sensitive to teacher expectations than 

middle-class White students (Irvine, 1988; Kash & Borich, 1978; McKown & 

Weinstein, 2002) and also because of the “self-fulfilling prophecy” phenomenon in 

which negative stereotypes appear to perpetuate poor performance of minority 

students (Brophy, 1983; Ferguson, 2003; Rosenthal & Jacobson, 1968; Steele & 

Aronson, 1995). 

• Finally, there may be important cultural differences between teachers of 

different backgrounds in terms of instructional strategies and interpretation 

of students’ behavior. These, in turn, are thought to have long-term 

consequences for student achievement. For instance, a vast amount of 

literature finds that Black students are more likely to be disciplined (e.g., be 

suspended from school) than other students, even after accounting for the 

nature of students’ misconduct (Children’s Defense Fund, 1975; McCarthy 

& Hoge, 1987; McFadden et al., 1992; Skiba et al., 2002). Consequently, 
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there is concern that the disparities in disciplinary actions could be based in 

part on teacher interpretation of student behavior, which may be informed 

by negative stereotypes (McCarthy & Hoge, 1987; Gregory et al., 2010). 

Other than the theoretical rationale, there is also empirical evidence to support the 

benefit of race-congruent teachers on the learning outcomes of students. A few of 

those studies will be outlined below. In the first such study, Dee (2004) analyzed 

data from Tennessee’s Project STAR, in which students were randomly assigned 

to teachers, and found that students taught by race-congruent teachers scored 0.11 

standard deviations higher in mathematics than similar students of the same grade 

and school who were assigned to a teacher of a different race. She found that these 

effects were largest for Black students (i.e., when Black students were assigned to 

a Black teacher). Support for this also came from Clotfelter et al. (2007) who used 

longitudinal data from North Carolina and found that students scored 0.03 standard 

deviations higher in mathematics in years when they were assigned to a teacher of 

the same race relative to years when they were assigned to a teacher of a different 

race. Goldhaber and Hansen (2010) used the same data set and found even larger 

effects for Black students; specifically, Black students with a Black teacher scored 

0.04 standard deviations higher in mathematics than Black students with a White 

teacher, all else being equal. More recently, Egalite and Winters (2015) investigated 

how estimates of achievement change as students are assigned to different 

races/ethnicities from Grades 3 to 10 in Florida. They observed a 0.02 standard 

deviation greater gain in mathematics test scores for Black students matched to 
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Black teachers, relative to Black students with a White teacher, when other 

variables are kept the same. Also notable was the finding that lower-performing 

Black and White students appear to particularly benefit from being assigned to a 

race-congruent teacher. 

 The teachers’ view of the students under their care is an important consideration 

in the education system. Fish (2017) carried out an Experimental Study examining 

whether there is a difference in teachers’ perceptions of students’ disabilities and 

giftedness, based on the ethnicity of the student. The findings suggest that White 

boys are more likely to be identified as being exceptional when they exhibit 

academic challenges, while boys of color are more likely to be suspected of 

educational deficiencies when they exhibit behavioral challenges. Irizarry (2015) 

examined whether racial differences in teachers’ evaluation of 1st Grade students’ 

overall literacy skills vary for high, average and low performing students. The 

results from the multivariate study suggested that “the bulk of White, Asian and 

White Latino students receive either average or above average literacy ratings, 

while for non-White Latino and Black students, ratings are rated more heavily 

toward the lower end of the distribution.” Irizarry also asserts that focusing more 

on the early educational experiences of high achieving minority students and 

identifying factors relevant to their academic and social growth will bring greater 

attention to this understudied population. These studies strongly support the need 

to have better race-congruent student-teacher matching in schools and offer more 

support for creating a community of Black male educators, who can support each 
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other in the profession. The identity for that community could be the ability to teach 

Critical Mathematics. In the section that follows, I will describe how the need for 

Critical Mathematics has emerged and how Black male educators are well poised 

to be key deliverers of this aspect of mathematics. 

Emergence of Critical Mathematics 

Research done on the teaching of Critical Mathematics (CM) usually involves adult 

learners (Freire, 1970; Frankenstein, 1983; Chrisomalis, 2006; Brantlinger, 2011). 

Examination of those articles show that the themes or topics are not beyond the 

level of comprehension of Middle or High school students. Some of those topics 

include: wages and racism (Frankenstein, 1983); gentrification (Chrisomalis, 

2006), mortgages (Brantlinger, 2011), elections, immigration, deportation, the 

spread of HIV-AIDS, criminalization of young people of color and sexism 

(Gutstein, 2012). For each of these, and similar topics, mathematical investigations 

can help to expose certain features of oppression, exploitation and injustice in 

society, which adults as well as children, can be subjected to. 

CM increases student engagement 

Brantlinger (2013) in his study on teaching CM asserts, “CM advocates recommend 

that sociopolitical concepts and concerns be integrated into mathematics instruction 

for the purposes of: enhancing student motivation and engagement, raising 

consciousness about personal oppression and societal injustices, and improving the 

meaningfulness and utility of mathematics as subject matter.” 
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Gutstein (2003) articulates five tenets for CM, namely, that students should 

develop: (1) critical consciousness—an understanding of the sociopolitical forces 

and institutions that shape their lives; (2) critical agency—a sense that they can 

make a positive difference in the world and fight for social justice; (3) positive 

social and cultural identities—"by validating their language and culture and helping 

them uncover and understand their history"; (4) changed dispositions towards 

mathematics—coming to see themselves as capable of doing sophisticated 

mathematics and this as relevant to their lived situations; and (5) mathematical 

power (Gutstein, 2003, pp. 40-44). 

Related to Critical Mathematics is the concept of culturally relevant mathematics. 

This is a term first coined by Gloria Ladson-Billings (1995) where she gave 

accounts of the teaching style of exceptional teachers of African American students. 

From her work and that of subsequent researchers, culturally relevant teaching was 

observed to promote academic success by centering the learning on students’ 

cultural and community identities. Three key elements bring the best outcomes: 

teachers who are relationship oriented, political and caring; dynamic and real world 

context curriculum and supportive ,collaborative classrooms, schools and 

community (Matthews, 2003).  

 

Insufficient teaching of CM 
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Despite all the positives that may be associated with teaching CM, presently it is 

not part of many of the K-12 mathematics curricula in Minnesota. There are several 

reasons for this. From a practitioner’s perspective we can use the work done by 

Brantlinger (2015), who tried teaching CM to students in the Chicago Public School 

system to pinpoint some of these. 

• Significant prep-time 

 Brantlinger reported that he “spent more than 120 hours developing 

Relevant Critical Mathematics (RCM) materials prior to teaching...it 

took an average of at least 15 hours to produce a period-long RCM 

activity.” (p1062). The length of the class time in this case was a 

two hour evening class. In a modern US Middle and High School 

setting, it would be very difficult to have that amount of preparation 

time available to teach all required mathematics classes. This is 

quite different to the preparation time available in countries like 

China, where teachers have a substantial amount of time allotted to 

collaborative lesson planning. Sato (2015) reports: “in China, half 

of a teacher’s day is dedicated to professional activities other than 

teaching students. This gives teachers time to work together, to 

observe each other’s lessons, to co-plan lessons, to grade student 

papers, and to meet with students as well. There’s a lot of student-

teacher interaction that happens outside of the teaching time.” p(3) 

For developing a CM curriculum, a lot more time would need to be 
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given to teachers to allow them to collaborate and produce the 

required activities for lesson delivery. 

• Difficult to co-construct 

 Ideally, co-construction of lessons should be used when developing 

CM lessons because the teacher would need to interview students to 

understand the communities cultural knowledge and more 

specifically idea their societal concerns (Brantlinger, 2013). 

Unfortunately, this can prove difficult to implement because of the 

unavailability of the student body prior to the actual period when the 

classes will be taught. Previous researchers had not co-constructed 

lessons with their students (Gutstein, 2003; Skovsmose, 1994), 

however, there is a general consensus based on work done by Freire 

(1971), that co-construction would make the learning more relatable 

and relevant to the students. 

• Difficult to implement in very diverse groups 

 Students enter classrooms with their own cultural and racial 

identities. When these diverse cultures and races are presented with 

the same material, sometimes the relevance or applicability of one 

set of issues is a mismatch for subgroups within that population. 

Brantlinger (2013) found that he encountered difficulties of 

engagement and resistance because of how diverse the student group 
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was. These students are “from diverse communities, with diverse 

needs and a diverse set of things that oppress them.” (p 1068). The 

resistance and disengagement showed up in students being hesitant 

to engage with the work set, making comments such as “why was 

this stuff being taught in a Math class” and trivializing issues they 

felt did not pertain to or affect them. He also acknowledged that 

differences in students' future plans and academic goals also posed 

a challenge. Some students felt that CM was not geared towards 

getting them prepared for college mathematics. One student said:“ I 

don’t think you should teach these [RCM activities] because we’re 

wasting time studying things that doesn’t [sic] belong in this class.” 

(p.1074) 

• Students passive and active resistance to CM 

 This was mentioned in the preceding paragraph in relation to the 

difficulty encountered in implementing CM to diverse groups of 

students. Brantlinger (2013) offered a few possible explanations for 

students’ resistance to CM: “their learned passivity from years of 

traditional schooling, their unfamiliarity with critical pedagogy, and 

the lack of administrative support for critical education.” (p1067) 

• Teacher positionality as a barrier to teaching marginalized 

students. 
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 While researching for practitioner research studies on CM, I was 

surprised by the absence of any such cited studies being done by 

Black males. The literature is replete with studies done by authors 

such as Brantlinger, Chrisomalis and Ingersoll. These individuals all 

admitted that being White and male posed significant challenges to 

their ability to develop a deep level of trust among their students 

(Brantlinger, 2013). Brantlinger (2013) stated his positionality as 

follows:  

 “My approach was to become fully aware of my biases - rather than 

rid myself of them- and for that matter, how I had benefited from the 

unearned privileges of being White, middle class and male….race 

certainly shaped the study results, although generally in subtle ways 

that were difficult (for me) to document. For example, race certainly 

shaped how my students read and reacted to me and likewise 

influenced how I interpreted their statements and actions.” (p1060) 

 Despite best intentions, the way that White teachers relate to CM 

will likely be viewed as the opinion of an “other” by marginalized 

students because of the possible difference in culture and racial 

identity (Nelson, 2018). 
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Using interleaving to have CM alongside traditional math material. 

One of the reasons students resisted or became disengaged with CM activities was 

because they did not see the relevance of that type of mathematics and felt that it 

was not adequately preparing them for college mathematics (Brantlinger, 2013). To 

counter that argument, there may be a way to allow the two different aspects of 

mathematics to run concurrently. The incorporation of critical and culturally 

relevant mathematics, alongside the normal content required to do well in a 

traditional mathematics course could be accomplished using a technique called 

interleaving. Interleaving is the process of instruction where several skills are 

taught in an intermittent manner as opposed to in a blocked manner. The initial 

studies done on interleaving focused on motor skill development in sports like 

tennis. To illustrate the difference between interleaving and blocked teaching for 

tennis instruction, interleaving would involve forehand (f), backhand (b) then serve 

(s) and cycle through these. So in one typical interleaved session a learner would 

go through (fbs bfs sbf…fbs).  In the traditional blocked method of instruction, the 

learner would focus on one skill for an extended period before moving on to 

another. Using the same tennis example this would be (fff bbb sss…sss). For sports 

like tennis, the advantage of learning through interleaving is that it allows the 

learner to learn in a similar way to how the game is played, because during a game 

all skills are needed in widely varying configurations. Following on from the 

success observed in motor skill development, studies have been conducted for 

cognitive skill development to compare Interleaving and Block instruction. In one 
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such interleaving study by Taylor & Rohrer (2010), college students learned how 

to find the volume of four obscure solids by completing eight practice problems for 

each of the four solids, and the practice problems were either blocked by type or 

interleaved.  

The actual task given to students in the Taylor & Rohrer (2010) study is described 

below: 

“Participants were taught to solve four kinds of mathematics problems, each of 

which concerned one of the following four parts of a prism: face, corner, edge or 

angle (which is defined as the interior angle of a face)…  

In each problem, participants were given the number of base sides (b), the number 

of sides of the prism base, and were required to find the total number of faces, 

corners, edges, or angles by using one of the formulas shown in Figure 1. The value 

of b ranged between 3 and 30, and no particular b value was paired with the same 

prism part more than once during the entire study, which is to say that no problem 

appeared more than once. Participants were taught a two-step solution…” (p. 839) 

“The problems, examples, and filler tasks during the partial-problem phase were 

ordered as follows:  

Interleaved : ABCD cadb dcba bdac dcba cadb abcd ffffffffffffffffffffffffffff Blocked 

: Aafafafafafafafa Bbfbfbfbfbfbfbfb Ccfcfcfcfcfcfcfc Ddfdfdfdfdfdfdfd.” (p. 841) 

“The problems, examples, and filler tasks in the full-problem phase were ordered 

as follows:  
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Interleaved : ABCD abcd bdac abcd ffffffff  

Blocked : Aafafa Bbfbfb Ccfcfc Ddfdfd.” (p. 842) 

One week after the final practice problem, participants returned for a test consisting 

of novel problems. Interleaving of practice tripled test scores (63% vs. 20%). Le 

Blanc and Simon (2008) also assessed the effects of interleaving different kinds of 

mathematics practice problems on both test performance and participants’ ability 

to estimate their test performance. Participants learned to find the volume of four 

solids— the same as those used in Taylor & Rohrer (2010)—and, once again, 

interleaving of practice dramatically boosted scores on a test given one week after 

practice. Furthermore, interleaving of practice improved participants’ self-reported 

estimates of their test scores, regardless of whether this judgment of learning was 

made immediately after practice or immediately after the test. 

Given the success of interleaving as suggested by Taylor & Rohrer (2010), my 

proposal is to create a math curriculum where traditional mathematics is interleaved 

with CRM and CM. I am further suggesting that the best implementation of such a 

curriculum would be facilitated by Black male math educators. To adequately 

prepare those educators to teach Grade 6-12 students in the American Public School 

system, I have conceptualized and piloted an online teacher preparation course 

called Kritical Mathemagik (KMa). 

KMa is defined as: “An online course for the learning and teaching of Critical 

Mathematics, through culturally relevant pedagogy, using the technique of 
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interleaving.” (Nelson, 2019. p3). The next section explains the choice of 

methodology, the pilot study and the perceived future benefits of the successful 

implementation of KMa. 
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Chapter 3: Methodology 

  

The methodology that I chose in order to develop the online course is Design Based 

Research (DBR). The participants would be the people who I expect to use the 

course. These include: Teacher Educators, Teachers, Researchers and Parents. For 

the first iteration of the DBR, I also included Online Instructional Designers who 

will be able to provide feedback regarding the aesthetics and functionality of the 

course in relation to the Learning Management System used. 

Design Based Research Methodology 

 In responding to research question number 3: “How can engendering a “sense of 

community” through teaching Critical Mathematics, help retention, recruitment and 

representation of Black male math educators in the United States?”, I am proposing 

that the KMa course aimed at teaching Critical Mathematics and creating teaching 

specialists, will serve to increase the recruitment and retention of Black male 

educators. To advance my proposition I would employ a Design Based Research 

(DBR) methodology.  Design Based Research (DBR) was chosen to determine 

whether the “community of specialist teachers”, is a plausible and feasible solution 

to the problem as determined by the stakeholders in the education system. The idea 

of using the community is based on my personal experience as a teacher. I have felt 

most empowered in my role as a mathematics educator when surrounded by other 

teachers who shared common cultural and ethnic backgrounds as myself. The 
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education systems that I have worked under were similar but in some ways different 

to the American education system. Therefore, given the historical background to 

why Black males are underrepresented in the American system, it is more 

instructive to use appropriate stakeholders within the system to gauge the 

appropriateness of my proposed remedy. 

The stakeholders in this case are: students, teacher educators, teachers and parents. 

DBR was deemed appropriate because of its iterative nature and the inclusion of all 

stakeholders in decision making as to the next steps at each iteration. The steps in 

the iterative process are usually in three main headings: development, testing and 

refinement. Each of those aspects will be explained below with regards to how the 

online course was created. 

Development  

At the development stage high level conjectures are proposed that specify how the 

features of the intervention may produce the desired outcomes. These conjectures 

are then grouped together to form a conceptual or design framework (Nelson, 

2019). With regards to the problem as identified, the conjectures would be the same 

as the perceived benefits: 

• The creation of a Critical Mathematics course can address the present lack 

of resources available to teach for social justice. 
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• Completion of the Critical Mathematics course can serve as a prerequisite 

to the formation of a club which will develop a sense of community among 

teachers. 

Through collaboration among the stakeholders it was ascertained whether that the 

proposed intervention could address the problem. They were also able to make 

suggestions as to how the intervention may be improved. 

Testing  

Testing refers to the enactment and assessment of the effectiveness of the 

intervention. Once there was consensus on the intervention to be undertaken then a 

Course was designed for actual implementation. The initial testing was done by 

creating a Google Classroom. Google was chosen because it is free and very easy 

to use. The content was uploaded into the classroom and the participants, made up 

of educators, designers and parents, were invited to join the classroom and provide 

feedback. Below is a timeline of the activities undertaken. 

As part of a Course on Online Instructional Design, I had to design an online course, 

using some of the strategies that were taught during the Course. The focus was on: 

Engagement and Accessibility. While this online course was being developed, I 

was also pursuing a couple other math education courses: Mathematics Technology 

and Research Methods in Mathematics. I decided that I would focus on developing 

a Course that would incorporate the ideas learnt from the three Courses. 
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One of the requirements for developing the online Course was that I needed to get 

input from other members of the Online Instructional Design class, who could 

provide helpful feedback to guide in the design. I decided to use Google Classroom 

to do a Pilot Course focusing on Social Justice issues in Mathematics. I sent out 

emails to the 24 members of the Online Instructional Design Course, with login 

instructions for the Google Classroom. Because of the nature of the topics being 

covered, I also decided to invite my friends and colleagues with mathematics 

backgrounds. The invitations were sent through email and social media like 

Whatsapp and Facebook. In the end, the Google Classroom had 35 participants: 24 

from the Online Instructional Design Course and 11 other friends with 

mathematical backgrounds.  

The “class” was not typical of the traditional or even online classroom of a group 

of individuals who have registered for a course of instruction. Instead this is just a 

term used for a group who have joined a Google Classroom. As such, the 35 people 

in the class were from a diverse background and so had very different perspectives 

of the material in the Google Classroom. More details of the individuals and their 

backgrounds can be found in the appendix. 

Once the 35 invitees started logging in to the Google Classroom and providing 

feedback, I began engaging with them and providing answers to their questions or 

responses to their suggestions.  

There was no expectation for the respondents to follow a prescribed set of lessons, 

but rather, individuals were asked to read through the material, make suggestions 
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about its suitability for discussing societal power imbalance, while instructing K-

12 math students. There were no constraints on what they could comment on or 

how much time was needed to provide feedback. The goal was simply to get a 

general sense of whether the model for the online course was something that was 

feasible and appropriate to them. At the end of a 3 week period, I was then in a 

position to use the information from the Google Classroom to build the Social 

Justice Course, which I called Kritical Mathemagik (KMa). Further details on the 

participants, their backgrounds and some of their comments, can be found in the 

appendix. 

 Refinement    

At this stage, results from the testing phase were used to develop the Course on the 

University of Minnesota Canvas site. Canvas only allows access to people affiliated 

to the University and so these users from the testing phase who are members of the 

University were invited to critique. Details of the comments made may be found in 

the appendix. The suggestions and comments were then used to improve the quality 

of the Online Course and make it more relevant to the intended audience, which are 

Black male math educators. Until a larger sample of Black male math educators is 

surveyed, it would be difficult to know how that specific audience would feel about 

KMa. It is hoped that in future iterations of the DBR, there would be a pool of such 

educators who can provide more focused, specific feedback on the Critical 

Mathematics components and the suitability of the topics for class instruction. 
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Chapter 4: Discussion 

The online course will continue to grow and evolve as more feedback is received 

and more meaningful topics are suggested. The structure of the course, built on 

principles of online learning communities, would facilitate students actively 

engaged in critiquing the material and developing social presence (Donaldson, 

2012). One way this social presence is strengthened, which ties in with the 

requirements of the course, is that learners identify a social justice issue that they 

are interested in investigating. The students are then asked to use their issue as a 

learning objective for a lesson that they need to create. The skill involved in 

envisioning then developing a “kritical module” is a key objective of the course and 

would allow the students to use that in their own teaching practice (Nelson, 2018). 

This was exemplified during the pilot stage when participants were asked to suggest 

topics of interest to them. One student, who is transgender, brought up the issue 

related to a track athlete, Caster Semenya, who had been banned from participating 

in international athletic championships, unless she agreed to hormone therapy 

treatment.  

An added benefit of having KMa set up in this manner is that the modules 

developed by students, can be added to the resource database for future groups of 

students, and can also be shared in the community of Critical Mathematicians. 

Using the previous example, it can be anticipated that there would be other 

transgender Critical Mathematicians who can use the module on Caster Semenya 

as a resource for teaching. 
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For the next iteration of the design, these are some of the changes I propose to make 

at the development stage: 

Advertisement: I intend on reaching a greater audience by going into classrooms 

directly and getting permission to have students log in, browse and comment within 

5 minutes. They will have the option to make changes at their convenience. 

Data Collection: Google Forms will be used to get data from the people who join 

the class. In the first iteration, I personally knew all the participants and so was able 

to fill in the information but this will probably not be the case with the second 

iteration. 

Clearer instructions: An introductory video will be prepared which would better 

guide users as to what is required. 

More completed topics: There were only 2 done in the first iteration. I intend on 

having 5 topics to show greater diversity and the range of concepts which could be 

taught through Kritical Mathemagik. 

Time: Only 13 days were used for the first data collection. During the second 

iteration, at least 30 days will be devoted to collecting data. The shorter time frame 

was needed because of time constraints of the Course for which the module was 

developed, CI3342: Online Course Design. During further iterations, there should 

not be any time restriction for data collection, with the expectation that the data 

may be collected within 30 days. 
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Implications 

 By using the resources in the KMa Course, it is anticipated that instructors will be 

able to: 

• Engage students more because of the relevance of the topics, specifically as 

it relates to cultural relevance. Making use of Ladson-Billings’ (1995) 

theoretical framework, one can identify several key underpinnings. These 

include: Sociocultural Consciousness, which generally refers to conceptions 

of self and others; Cultural Competence, which involves the formation of 

positive cultural identities and Critical Consciousness, which enables 

students to critique or challenge current and historical inequities. Because 

of the focus on “self” the student usually exhibits a keener interest in 

understanding how those topics from KMa could impact the underpinnings 

mentioned. 

• Empower students by allowing them to share their cultural expressions. The 

presence of other individuals from diverse backgrounds results in 

intercultural communication among them. Intercultural communication 

allows individuals to be able to gain a better understanding of how others 

from different backgrounds, cultures and ethnicities relate to different 

problems or situations. For people with a history of being marginalized, 

having an opportunity to present ideas through their own lenses, allows 

them a voice that may have often been denied (Asante et al 2016). KMa 

aims to maximize opportunities for intercultural communication to occur. 
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• Allow for sharing of authority in classrooms. The prevalence of search 

engines now equips everyone with a resource to easily access information. 

The teacher is no longer in the position of “sage on a stage.” The structure 

of the KMa course, and its heavy reliance on personal experience and 

interpretations, gives individuals ways of contributing to the knowledge 

construction in a classroom, in a collaborative way. Students also help 

create the syllabus by developing their own modules of specific interest to 

them. The modules, as well as the process of creating them, gives students 

ownership of the material and they will be able to more effectively use the 

skills learned when they have to present it to others. 

• Minimize the amount of work/time they need to prepare critical math 

lessons. Preparation of critical math lessons takes a considerable amount of 

time when done in isolation (Brantlinger, 2013). KMa would act as a 

repository where several critical math lesson plans and activities could be 

accessed. This can then be tailored to the specific needs of the teacher and 

students to whom the material is presented. 

• Increase the use of technology in the classroom. Each of the modules makes 

use of applications like Desmos, Tinkerplots, WolframAlpha or Microsoft 

Excel. This much needed exposure to productive mathematics tools, 

improves the students’ ability to solve more complex mathematical 

problems. 
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It is hoped that this course would address the problem of Black male math 

educators’ underrepresentation by getting those who complete the course to form a 

community of Critical Math Content Knowledge Specialists (Nelson, 2019). The 

aim of the community thus formed should be to help alleviate the problem of 

retaining Black male math educators in K-12 schools in Minnesota. 

The literature on such communities sometimes refer to them as communities of 

practice. E. Wenger, R. McDermott and W. Snyder (2002) in "Cultivating 

Communities of Practice" present communities of practice as "groups of people 

with common interests who meet regularly or not, in formal or informal manner, 

and discuss on the field which unites them, share experiences, tips and information 

and, in some cases, study in detail and thoroughly this information for future 

reference". The unifying field in this case, which is what the Kritcal Mathemagik 

Course is based on, is Critical Mathematics. The members of the communities can 

work in different scenarios, but when they meet, they realize that their interactions 

are valuable, because they can share new information, new understandings, their 

needs, aspirations and enhancement suggestions. This ties in with the four aspects 

of a sense of community: Spirit, Trust, Trade and Art, which were described 

previously. When these ideas are meshed with the overall aim of having Black male 

educators, with expertise in social justice issues, using the math curriculum as a 

vehicle to present those issues to students, it is envisioned that these teachers will 

have satisfied one of the key requirements for staying in the profession. They would 
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feel that they are making a difference as they collaborate and share among 

themselves in the communities of practice and also in the lives of their students. 

Model Project and Survey 

To test whether teachers would find the material useful and whether the suggested 

Course may meet the objectives of teaching traditional and Critical Mathematics, I 

created a project and surveyed a few teachers. 

The Covid-19 project was created to show how current affairs and events could 

quickly and easily be adapted into a Critical Mathematics Course. The project was 

designed with traditional and Critical Mathematics interleaved in such a way that it 

would increase student engagement. Former and present Math colleagues were 

invited to critique the project and provide feedback on: 

The appropriateness of the project; 

The ease of implementation; 

How such a project may be improved. 

They were also informed of the general aims of the thesis: 

What are educators' attitudes to teaching Critical Mathematics alongside the 

Traditional Curriculum. 

What are students' attitudes and engagement while learning Critical Mathematics 

alongside a traditional math curriculum. 
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The actual implementation of the project was not deemed as important as providing 

the framework because it will be left to the discretion of each individual teacher 

and dependent on the student body. With regards to a suggestion of how such a 

project could be implemented, it might be best to run it in parallel with a traditional 

program of study. As an example, over a 12 session period of instruction, every 4th 

lesson could be used to do one of the phases of the project. This provides a 

secondary layer of interleaving and gives the students a longer time span to fully 

understand the traditional and critical aspects of the topic. 

A summary of the results of the survey is provided below. 

A total of 10 people completed the survey, 6 males and 4 females. 70% of the 

respondents were Black. The age range showed 50% in the 40+ age bracket. 

In response to the question: “Having read the COVID-19 project, for what age 

group do you think it is appropriate? Select all that apply.”, 80% of respondents felt 

it was appropriate for College, 70% High school and only 10% thought it 

appropriate for Middle school level students. 

30% of respondents felt uncomfortable or very uncomfortable with assigning the 

project to students or teaching the material to students. Those who were 

uncomfortable with assigning or teaching the material in the project offered 2 main 

reasons: The ethnic composition of the student body and the expected sensitivity 

given that people are still dying from the Coronavirus. 
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The final aspect of the survey was aimed at determining which of the 3 social issues 

referenced in the Project, was deemed as most important. This question was added 

after most of the respondents had submitted their answers and so more data would 

need to be gathered. Based on the sole response, the individual ranked racism as 

most important and climate change as least important. 

The survey as a whole provided very useful information and I envision that more 

complete answers might be obtained if interviews are also used to corroborate some 

of the answers in the survey. One of the most relevant bits of information was about 

the timing of some social justice topics, in particular, Covid-19 and its global effect, 

especially on ethnic minorities. A few of the respondents to the survey, expressed 

a degree of apprehension about tackling such a topic while many people were 

having to deal with loss of life. A few of the respondents said that they would be 

more comfortable delivering the topic about Covid-19 as soon as there is a greater 

semblance of normalcy with regards to daily activities. 
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Table 1 showing the attitudes of respondents of the survey towards delivering or 

having students do the project on their own, is given below: 

  

Participant Gender Ethnicity 

Degree of comfort 
teaching Covid-19 
Project 

Degree of comfort 
having students do 
Covid-19 Project 

P1 F 

Black(non-
African 
American) 5 4 

P2 M Asian 3 4 

P3 M Asian 4 4 

P4 F 

Black (non- 
African 
American) 3 4 

P5 M 
African 
American 4 4 

P6 M 

Black (non-
African 
American) 1 2 

P7 F 

Black (non-
African 
American) 4 1 

P8 M Caucasian 2 2 

P9 M 
African 
American 4 4 

P10 F 
African 
American 5 4 

  



48 
 

One key take-away from the data collected is that the target audience, African 

American males, were comfortable with teaching the topic on the Covid-19 

pandemic or having students do it as a project. The sample size is extremely small 

and so it is not possible to make any assertions about how different ethnicities feel 

about teaching critical mathematics. 

In a study on prospective teachers’ perspectives on teaching “other people’s” 

children (Gomez, 1994), it was found that “teachers voiced concerns about equity 

and justice, but they were uncertain about how to operationalize these concerns in 

the classroom” (P. 322). She further went on to suggest that there is a possibility 

that teachers’ beliefs and perspectives, informed by their own backgrounds, could 

re-inscribe stereotypes and perpetuate the social and historical inequities. Given 

that the present teacher population in the US is predominantly White, middle-class, 

English speaking and mostly female, unless there is greater effort to provide 

resources and opportunities to interact and learn from “other” teachers, social and 

historical inequities in the classroom may persist. 
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Chapter 5: Summary and Conclusion 

Recruiting and retaining Black male math educators in Middle and High schools in 

the United States, has the potential to improve the quality of mathematics education 

received by marginalized students. There is also the opportunity to create a better 

understanding of culturally diverse groups so that there could be better 

collaboration among those groups. The goal of this conceptual paper was to focus 

on a novel strategy to increase the likelihood that Black males would be attracted 

into teaching mathematics and more importantly, remain in the profession. To 

summarize the findings of this thesis, I will address each of the research questions 

directly. 

Why are Black men underrepresented as mathematics educators? 

The underrepresentation of Black men as mathematics educators has primarily been 

due to the education system not having robust enough methods of retaining those 

teachers. Several States have devised ingenious programs to recruit minority 

teachers, but have not been able to invest in effective strategies for ensuring they 

remain in the school systems.  

What are some of the recruitment methods and retention strategies being used to 

increase the number of Black male educators in Middle and High-schools in the 

United States? 

The majority of the methods used to recruit Black male educators focus on “grow 

your own programs.” This is where High school and College students are 
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encouraged to pursue teaching careers. This encouragement usually takes the form 

of scholarships and bonus packages on completion of different phases of teacher 

certification programs. The retention strategies are not as well established and there 

is a general reliance on mentors or similar support systems to offer guidance on 

how to deal with some of the unforeseen challenges of teaching. 

How can engendering a “sense of community” through teaching Critical 

Mathematics, help retention, recruitment and representation of Black male math 

educators in the United States? 

Forming a learning community provides a structure that provides support to 

members in educational groupings. Using a commonality like Critical Mathematics 

allows Black male educators to have a sense of greater ownership of that particular 

mathematical domain. The ability to provide a critical, culturally relevant and 

contextual voice to the mathematics that students learn, from a personal standpoint, 

make Black males an invaluable asset in the education sector. That value should 

translate into a greater desire to want to recruit and retain those teachers and 

consequently, increase their representation in the education sector.  

The Critical Mathematics Community thus formed would satisfy the criteria as 

established by McMillan (1996). These four criteria and how they apply to 

increased teacher retention, are summarized below. 

Spirit: Members of the community would be individuals with a strong desire to 

reshape the prescribed curriculum for mathematics education in such a way that 
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there is a deliberate integration of non-mainstream content into the traditional, 

Eurocentric curriculum. The goal of such reshaping would be to encourage more 

marginalized students to gain a greater interest in mathematics, because it is more 

representative of them. 

Trade: New members of the group bring in new ideas and new perspectives. These 

are then “traded” for the teaching expertise and guidance from more experienced 

teachers. This symbiotic relationship allows new and experienced members to feel 

valued in the community. 

Trust: The collaborative friendships formed within the community allow for 

members to assert their power and influence in supporting each other. This becomes 

most useful when inexperienced members are placed in new environments. The 

more senior members are then able to step in and provide the assurances needed to 

increase the likelihood that the inexperienced member would be successful. 

Art: A large proportion of teachers find that early in their teaching careers that it is 

a considerable challenge to effectively do the job that they had hoped to, especially 

in relation to culturally relevant or critical pedagogy. A shared emotional 

connection or an empathetic attitude towards these individuals, from other 

members of the community, usually plays a big role in developing their resilience. 

Having colleagues who can relate to the demands and challenges of trying to 

reshape curricula, as well as being able to provide advice on the best ways to 

navigate the education system, is helpful to new and inexperienced members of the 

community. 
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What are educators' reactions to teaching traditional math concepts interleaved 

with Critical Mathematics? 

A survey was used to determine the reactions of educators to teaching traditional 

math concepts, interleaved with critical math. The results from the survey suggest 

that the educators, though only from a small sample of 10 respondents, felt 

comfortable with teaching the material to students. The general consensus was that 

depending on the sensitivity of the topic, the preference would be to have High 

school and College students interact with the material. 

Conclusion 

In conclusion, by being able to complete the developmental stage of this research, 

a greater appreciation has been gained about how different Critical Mathematics 

topics may be interleaved with traditional mathematics. The next step would be to 

test a large sample of Black male math educators to determine how they would 

respond to using this technique when instructing learners from Middle and High 

schools. Feedback from the testing could then support or refute the claim that Black 

males are best suited to teach Critical Mathematics. The lack of execution of testing 

or refinement phases, has meant that it is not possible to make any assertions about 

the possibility of those Black male educators forming learning communities, which 

could then lead to better retention. 
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Appendix 

 

Participants in Google Classroom (Nelson, 2019) 

Initials Profession 
Education 
Level 

Teaching 
Exp. Gender Ethnicity Country/State 

AL Pilot Grad 
 

M B MN 

AW Insurance College 
 

M B GA 

AW Entrepreneur Grad 
 

M B SLU 

AP 
Professor/ 
Online Learning Grad 5 F W MN 

BP 

Professor/ 
Computer 
Science Grad 20 M W Canada 

CD Insurance HS 
 

F B Japan 

CS Teacher Grad 3 F W MN 

CB Teacher Grad 20 M B SLU 

CT Engineer Grad 2 M B SLU 

DJ Entrepeneur Grad 5 M B SLU 

DS 
Professor/ 
Mathematics Grad 30 F B MN 

AT 
Professor/ 
Psychology Grad 20 M B CA 

JG Psychiatrist Grad 
 

M B SLU 

EK Engineer Grad 
 

M B SLU 

FV IT Specialist Grad 
 

M B SLU 

FN Teacher Grad 5 F W MN 
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FN 
Personal 
Assistant College 

 
F B SLU 

HD Physical Trainer HS 
 

M B SLU 

IE Engineer Grad 
 

M B SLU 

JF Hotelier Grad 
 

M B SLU 

KS Grad Student Grad 5 F W MN 

KL 
Professor/Lawy
er Grad 5 F W MN 

LC 
Professor/ 
Science Grad 5 F W MN 

MG IT Manager Grad 5 F B SLU 

MPS Grad Student Grad 5 F W MN 

ME Engineer Grad 
 

M B SLU 

MA Finance Grad 
 

F W UK 

NS Engineer Grad 
 

M B SLU 

PS 
   

F W MS 

RP 
Online Course 
Designer Grad 5 M W MN 

   
30 M B SLU 

TJG Professor/IT Grad 5 M W MN 

TW Professor/Math Grad 20 M W MN 

TS Grad Student Grad 10 F B Barbados 

UL Teacher Grad 20 F B UK 
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Comments from Google Classroom (Nelson, 2019) 
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Covid-19 Project used to gather data about educators’ attitude to teaching Critical 
Math interleaved with traditional mathematics. 

 
Why is COVID-19 so scary? 
 

In this project, you are going to investigate how the spread of the 
Coronavirus was modelled during the 2020 COVID-19 pandemic and 
apply some mathematical concepts to solve other modelling problems. 
You will also be engaging in Critical Mathematics to better understand 
how power and priorities play out during pandemics.  
This will be done in 3 parts: 
 

1. In Part 1 you will be understanding a few basic things about the 
Coronavirus. 
 

2. In Part 2 you will be using mathematical concepts to interpret the 
model being used to forecast the spread of COVID-19. 
 

3. In Part 3 you will be critically examining the global reaction to 
COVID-19. 
 

There are hyperlinks to relevant material that will aid your understanding. 
Please make sure to click on each hyperlink as you go through the 
project.  
 

There is also a collaborative element to the project which will require that 
you write in comments/responses to the questions in bold print throughout 
this Google Document. 
 

GRADING 
 

• Part 1 - 20 points 
• Part 2 - 35 points 
• Part 3 - 25 points 
• Collaboration - 20 points 

 

https://www.cdc.gov/coronavirus/2019-nCoV/index.html
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PART 1 
 

Did we see it coming?  
Maybe some people did and tried to warn us:  
Pandemic preparedness - Barack Obama 
The next global threat - Bill Gates 
 
 

TASK1:  
What are some of the global medical threats that have occured over the 
past 20 years? 
 

Draw Time-Series graphs to show the effect for one of the global medical 
threats: 

(i) The Mortality Rate(s) in the US  
(ii) The Global Mortality Rate(s) 

 
 

How contagious or fatal is COVID-19?  
The rate of spread mirrors what was described in the 2011 film Contagion 
 
 

How is COVID-19 similar yet different to other viruses like the flu? 
This is a good explanation of what the virus is and how it is transmitted: COVID-
19 
Strategy to deal with global viruses 
 
 

Is there really a need to panic about COVID-19? 
How quickly is COVID-19 actually spreading in different parts of the 
world 
 
 

  

https://m.youtube.com/watch?v=pBVAnaHxHbM
https://www.youtube.com/watch?v=6Af6b_wyiwI
https://www.youtube.com/watch?v=4sYSyuuLk5g
https://photos.app.goo.gl/WBK2VhUTVfvGx9Tw8
https://photos.app.goo.gl/WBK2VhUTVfvGx9Tw8
https://drive.google.com/file/d/1IijGe-kxwT7WEcAqokCHAVTPwVBH6WNx/view?usp=sharing
https://coronavirus.jhu.edu/map.html?fbclid=IwAR3FpnoTU44UkrCPeYHE0YyiSsPfGoib0r42EgfbfruAoyT158ucfuBbBtM
https://coronavirus.jhu.edu/map.html?fbclid=IwAR3FpnoTU44UkrCPeYHE0YyiSsPfGoib0r42EgfbfruAoyT158ucfuBbBtM
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PART 2 
 

Corona Modeling using Desmos 
Is it linear, quadratic, exponential, ...? 
How could this be determined? 
 

Log-Linear Graph of the projected spread of COVID-19.(March 19, 2020) 

 
 

What are some of the variables used to model the spread of  the 
Coronavirus? 
 (Read the small print in the image above) 

https://www.desmos.com/calculator
https://docs.google.com/document/d/1XvEurVfzR3W7wFOsTLt95Lb95LWv5h2489R69xSj-3c/edit?usp=sharing
https://www.khanacademy.org/math/algebra-home/alg-exp-and-log/alg-logarithmic-scale/v/logarithmic-scale
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What are some of the correlations between the “Corona variables” and the 
country being affected? 
 

How did New Zealand contain and control COVID-19? 
Proactive and Decisive actions in New Zealand 
 

This will help you understand how we are able to model and predict the 
spread of COVID-19 in the US: 
Modelling of US COVID-19 
Modelling of US COVID-19 pt2 
 
 
 
 

TASK2:  
Try a few simpler modeling and graphing exercises by following this link: 
EXERCISES 
Decide on your level of engagement 
 A - 5 questions 
 B - 4 questions 
 C - 3 questions 
 

PART 3 Choose to respond to A, 
B or C 
 

  

https://www.youtube.com/watch?v=iuLWQK77rYk
https://youtu.be/IfV5ep1OCKw
https://www.youtube.com/watch?v=B5uwqHkDoT0
https://docs.google.com/document/d/1uYlgWOKS2EwaSdlHt3HlafmiMclsn3BpQj7_WhGUEJY/edit?usp=sharing
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A 

How do you relate to the message in the 
caption? 
 

 
 

TASK3: 
Consider the following questions below and write your response(s) 
using no more than 150 words in total. 

• Which ethnic group(s) seem(s) most affected by hunger? 
• Besides hunger, what other issues presently exist that affect 

large portions of the global community?  
• What collective steps are being taken to deal with those 

issues? 
 

Reading resource 

  

https://www.worldhunger.org/help-reduce-hunger/
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B  

What are your initial thoughts about the 
statement below? 
 

 
 

TASK3: 
Consider the following questions below and write your response(s) 
using no more than 150 words in total. 

• Which ethnic group(s) in America seem  most affected by 
Covid-19? 

• What are some of the underlying health issues that puts 
people at risk of contracting Covid-19?  

• What are some of the underlying socio-economic issues that 
puts people at risk of contracting Covid-19? 

• What collective steps are being taken to deal with those health 
and socio-economic issues? 

 

Reading resource 
 

  

https://www.mic.com/p/why-coronavirus-is-killing-black-americans-at-staggering-rates-22768983?utm_campaign=mic&utm_content=1586348791&utm_medium=owned&utm_source=facebook
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C 

What are your initial thoughts about the 
statement below? 
 

 
 

TASK3: 
Consider the following questions below and write your response(s) 
using no more than 150 words in total. 

• Which regions of the world seem  most affected by climate 
change? 

• Besides climate change, what other issues presently exist that 
affect large portions of the global community?  

• What collective steps are being taken to deal with those 
issues? 

 

Reading resource 
 

  

https://www.theccc.org.uk/tackling-climate-change/
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Covid-19 Survey Questions 
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Survey Results 1: Reasons educators gave for comfort/discomfort with teaching the 
Covid-19 project. (Survey question 7). 
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Survey Results for reasons educators gave for comfort/discomfort with assigning 
students to do the Covid-19 project. (Survey question 9). 

 

 

  

 

  

  

 


