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the Community College: An Unexplored Terrain
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ABSTRACT
The domain of Mathematical Knowledge for Teaching (MKT) has provided
theoretical and empirical advancements to teacher education scholarship.
Today, MKT is widely recognized as a critical component of teachers’ prepara-
tion, professional development, and experience. Early studies at the elementary
level set the stage for defining, measuring, assessing, and augmenting this
knowledge in pre-service and in-service teachers. Subsequent studies are
demonstrating MKT’s significance in university and secondary teaching.
Despite MKT’s growing influence in education, one institution that has been
largely ignored is the community college. Given the community college’s role of
remediation alongside the diverse and often underprepared student body it
serves, we urge the mathematics education community to examine MKT in the
context of community college developmental mathematics. Based on prelimin-
ary interviews with experienced faculty at two-year institutions (n = 12), we
propose a provisional amendment to the domains of MKT – the Caring Map. We
speculate that in order to make sense of developmental mathematics teaching
at the community college, research is needed to determine the extent to which
teacher caring supports mathematics teaching, student learning, and student
achievement.

Educational researchers will recognize Mathematical Knowledge for Teaching (MKT) as a well-developed,
evolving area of scholarship. Today, we know much about the special craft that is mathematics teaching –
what knowledge teachers bring to the classroom (Ball, Hill, & Bass, 2005; Ball, Lubienski, & Mewborn,
2001; Hill, Sleep, Lewis, & Ball, 2007), how teachers develop, hold, and convey this knowledge (Ball,
Thames, & Phelps, 2008; Carpenter, Fennema, Peterson, & Carey, 1988; Eisenhart et al., 1993; Even, 1993;
Silverman & Thompson, 2008; Simon, 1993; Thompson, 2016), how to measure and assess this knowledge
(Hill, Ball, & Schilling, 2008; Hill, Rowan, & Ball, 2005; Hill, Schilling, & Ball, 2004; Hill et al., 2007), how
students are impacted by this knowledge (Hill et al., 2005), and how knowledge can be developed and
augmented through professional development and/or coaching (Ghousseini, 2017; Hill & Ball, 2004;
Philipp et al., 2007). Developments in the field are ongoing; new pieces of the puzzle continue to illuminate
the existing fund of knowledge, and questions abound.

Despite the above contributions in K-12 and university settings, there is a particular arena that has been
largely ignored: the community college (Nabb & Murawska, 2016, 2018, in press). Zooming in further,
developmentalmathematics teaching at the community college has beenmostly excluded from formal study.
On the one hand, the history of mathematics education research makes this understandable. For example,
deficiencies in elementary teachers’ content knowledge led to a surge of studies in the 1990s motivated by
concerns for those guiding our most vulnerable and malleable resources – young children. In more recent
years, interest in secondary-level teaching (Howell, Lai, Phelps, & Croft, 2016; McCrory, Floden, Ferrini-
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Mundy, Reckase, & Senk, 2012; Speer, King, & Howell, 2015) and post-secondary/university teaching
(Khakbaz, 2016; Rasmussen&Marrongelle, 2006; Speer et al., 2015; Speer, Smith,&Horvath, 2010;Wagner,
Speer, & Rossa, 2007) have led to analogous investigations of teacher knowledge. Additionally, public
perceptions attest to the stigma that is often associated with the community college – institutions labeled as
less than that of universities and colleges (Clark, 1960, 1980; Goldrick-Rab, 2010; Jennings, 1970). Given the
above markers, the lack of research attention on community college mathematics teaching is hardly
surprising.

On the other hand, we find the above omission both perplexing and inexcusable; Goldrick-Rab
(2010, p. 449) has called it “remarkable.” After all, community colleges are institutions whose
primary concern is quality teaching. Faculty at community colleges enter the profession because
they are – or hope to become – skilled and caring teachers. So why has MKT been ignored in
a setting where it seems most plausible to study? How can we consider community colleges as
democratizing education, when, in fact, research into teaching practices is so slim? Moreover, while
developmental mathematics enrollments begin to decline, why do completion rates in traditional
developmental sequences remain low1 (Bailey, 2009; Boylan, 2011)? While some students do succeed,
we remain in the dark about what teachers do and how they do it. Given the recent reform
movements endorsed by the American Mathematical Association of Two-Year Colleges
(AMATYC) (e.g., Carnegie Pathways, Mathways and New Life) as well as the critical updates to
AMATYC’s standards documents (AMATYC, 2018), the time is ripe to examine MKT in commu-
nity college mathematics. We see this call as especially urgent at the developmental level.

To be clear, prior tomany of the studies of pedagogical content knowledge (PCK) from the 1990s, many
asked the question, “What’s ‘sophisticated’ about elementary school mathematics?” (Wu, 2009, p. 7). It is
long overdue we ask the similar question:What is sophisticated about teaching developmental mathematics
in the community college?

In this article, we have several objectives. First, we review the literature onMathematical Knowledge for
Teaching (MKT). Much of the research points to examples of the types of knowledge that skilled K-12 and
university teachers are purported to possess and use in their respective environments. By doing so, we
propose MKT in community college developmental mathematics as a setting worthy of investigation.2

Next, we glean information from interviews conducted with 12 expert community college mathematics
faculty. From here, we suggest a provisional amendment to existing models of MKT that reflects commu-
nity college mathematics instruction and the students it serves. The work here, we believe, is important to
upholding the community college’s promise of educating all individuals and advancing social mobility.

Developmental mathematics is currently undergoing a national facelift in order to provide mean-
ingful experiences for students and to ensure higher degrees of success (Burdman, 2018). However,
what the next generation of community college mathematics teachers needs to know to make this
happen is mostly a blank slate. Our charge is to provide some guidance on what good teaching at this
level can and should look like. This article provides a small first step in this direction and mirrors the
work done by Ball, Hill and colleagues at the elementary level (e.g., Hill et al., 2005; Hill, Ball, et al.,
2008), Thompson and colleagues at the secondary level (e.g., Silverman & Thompson, 2008; Thompson,
2016), and Speer and colleagues at the university level (Speer et al., 2015). The time is now. Improving
the state of developmental education in the United States can and should be in everyone’s best interest
and the community college provides the means to carry out this important work.

Literature review

Mathematical knowledge for teaching

It is well-documented in the literature that effective mathematics instruction is predicated not only
on the instructor’s knowledge of mathematics and pedagogy, but specifically on the instructor’s
mathematical knowledge for teaching (MKT) (e.g., Ball et al., 2008; Hill et al., 2005; Hoover, Mosvold,
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Ball, & Lai, 2016; Selling, Garcia, & Ball, 2016). This type of knowledge goes beyond the mathematics
content itself, as it is the interplay of mathematics and pedagogy.

This special form of teacher knowledge described by Shulman (1986) is “pedagogical content
knowledge: subject knowledge for teaching” (p. 9). Shulman’s (1986) seminal paper on pedagogical
content knowledge (PCK) brought about a revolution in the world of mathematics education,
resulting in an explosion of research that continues to define, analyze, and assess PCK. Shulman
explains that PCK is still subject matter knowledge, but it is subject matter knowledge explicitly
needed for teaching – the ways teachers formulate and represent content in order to make it
accessible and comprehensible to others:

Mere content knowledge is likely to be as useless pedagogically as content-free skill. But to blend properly the
two aspects of a teacher’s capacities requires that we pay as much attention to the content aspects of teaching as
we have recently devoted to the elements of teaching process. (Shulman, 1986, p. 8)

In the last thirty years, a powerful research line has emerged that has shaped the fields of mathe-
matics education and teacher education.

In this section, we will describe how the research on mathematical knowledge of teaching has
evolved, from its kernel at the elementary level, to its expansion into both secondary and university
mathematics education. Although there exist some parallels, mathematical knowledge of teaching
has not been adequately researched at the community college level.

Search methodology

We searched the educational databases ERIC and Education Research Complete to obtain relevant
research literature on the topic of mathematical knowledge of teaching. At first, we searched for
journal articles whose abstracts contained the key word mathematical knowledge for teaching orMKT
from the year 2000 to present day to ensure we captured the most recent trends in the field. We then
searched subsets of MKT research by instructional level. Table 1 provides the reader with details.

As the reader can see, we found no journal articles in either database whose abstracts contained
explicit references to mathematical knowledge for teaching in community colleges. Subsequently, we
expanded our search to include any article that focused on the practice of teaching mathematics at
the community college level, including journal-specific searches, the details of which we will
articulate at the end of this section. But first, we begin by describing the evolution of the study of
mathematical knowledge of teaching.

Evolution of mathematical knowledge for teaching in elementary mathematics

Like many mathematics education researchers have previously documented, we recognize the teaching of
mathematics as a complex, multifaceted activity. The body of research that has provided our foundational

Table 1. Number of journal articles on mathematical knowledge of teaching, 2000–2017.

Key Words in Abstract Database

Appeared in Abstract Search Narrowed by Instructional Level ERIC
Education Research

Complete

“mathematical knowledge for teaching” or
“MKT”

– 146 129

“mathematical knowledge for teaching” or
“MKT”

“elementary” or “k-5” 34 28

“mathematical knowledge for teaching” or
“MKT”

“secondary” or “high school” 17 15

“mathematical knowledge for teaching” or
“MKT”

“university” or “college” or “higher
education”

14 11

“mathematical knowledge for teaching” or
“MKT”

“community college” or “two-year college” 0 0
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understanding ofMKT is the work of Ball and colleagues (e.g., Ball et al., 2008; Hill et al., 2005, 2007). Their
work undergirds the movement that is continuing to inform the evolution and progression of MKT.

Early MKT research unpacked mathematical knowledge for teaching elementary school mathe-
matics by focusing on the enactment of teaching – that is, by examining what teachers do in the
classroom. These enactments include how teachers design tasks, facilitate discussions, explain
concepts, and challenge student misconceptions. This was in contrast to much of the production
function research literature prior to this time, which typically measured teacher knowledge with
proxy variables such as college degree, years of experience, courses completed, certifications, class-
room characteristics, student/teacher ratio, and curriculum materials.

During this time, many scholars (e.g., Ball, 1988; Ball et al., 2001) asserted that knowledge of
mathematics is necessary but insufficient to teach mathematics. The key to student learning is the
teacher’s mathematical knowledge for teaching, though the researchers acknowledge that its nature
and role was still unclear. Because knowing one’s MKT is not equivalent to the enactment of this
MKT, researchers continued to focus on teacher practice to unmask MKT. For instance, Hill et al.
(2005) studied elementary teachers’ MKT and found that the knowledge quality teachers use – not
the knowledge they possess – was a more accurate prediction of quality teaching, as evidenced by
increased student achievement on K-8 standardized test scores.

Subsequent work was done to measure and assess MKT. Hill et al. (2004) demonstrated that MKT
is indeed multidimensional, including knowledge specific to topic (e.g., number, algebra) and domain
(knowledge of content, students). Through this process, they provided evidence of the subdomain
specialized content knowledge (SCK) for teaching. Hill et al. (2007) continued to explore the measure-
ment and assessment of MKT through observations of teacher practice, mathematical interviews, and
analysis of paper-and-pencil tasks. Then Hill, Ball, et al. (2008), Manizade and Mason (2011), Phelps
and Howell (2016), and Selling et al. (2016) all contributed to the research literature with their analyses
of multiple-choice assessments, design of assessment tools, analysis of assessment tasks, and the
development of an MKT assessment framework, respectively.

To further delineate MKT, Ball et al. (2008) used an empirical approach to examine the work of
teaching; the researchers analyzed video recordings of the day-to-day practice of teaching, and
formulated a practice-oriented perspective of MKT. Inherent in this methodology was ensuring
that the measures of mathematical knowledge for teaching were designed to “situate knowledge in
the context of its use” (p. 403). Their result was a refinement of Shulman’s (1986) definitions of

Figure 1. Ball et al. (2008) domains of MKT.
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subject matter knowledge and pedagogical knowledge, in which the researchers entitled the Sub-
Domains of Mathematical Knowledge for Teaching, illustrated in Figure 1.

Affectionately known as the egg, these domains further clarify what constitutes MKT and
continue to inform new research studies. The six subdomains are defined by Ball et al. (2008) as
follows:

Subject Matter Knowledge Subdomains

● Common content knowledge (CCK): “mathematical knowledge and skill used in settings other
than teaching,” (p. 399) or “mathematical knowledge known in common with others who know
and use mathematics” (Ball et al., 2008, p. 403)

● Horizon content knowledge (HCK): an “awareness of how mathematical topics are related over
the span of mathematics included in the curriculum” (Ball et al., 2008, p. 403)

● Specialized content knowledge (SCK): “mathematical knowledge and skill unique to teaching”
(Ball et al., 2008, p. 400)

Pedagogical Content Knowledge Subdomains

● Knowledge of content and students (KCS): “knowledge that combines knowing about students
and knowing about mathematics” (Ball et al., 2008, p. 401)

● Knowledge of content and teaching (KCT): knowledge that “combines knowing about teaching
and knowing about mathematics” (Ball et al., 2008, p. 401)

● Knowledge of content and curriculum (KCC): knowledge that combines knowing about curri-
culum and knowing about mathematics (Ball et al., 2008)

Of special interest to Ball et al. (2008) was specialized content knowledge (SCK), as they
hypothesized that this subdomain was the key to effective teaching and learning. Note that SCK is
a subdomain of subject matter knowledge, but it does not necessarily intertwine with knowledge of
students or knowledge of teaching, and it is not usually familiar to mathematicians or educated
adults. However, researchers acknowledge that the boundaries between many of the subdomains
remain fuzzy. For instance, when a teacher accurately analyzes a student’s error, the teacher may be
drawing from SCK or KCS, depending on that teacher’s mathematical knowledge and past experi-
ence with students in similar situations.

In summary, MKT was born out of the observation and study of elementary school teacher
practice, yet it was recognized that the MKT model could have implications for other levels of
mathematics as well. In fact, according to a meta-analysis of empirical MKT-related research
literature from 2006 to 2013, the majority of MKT research focused on teachers of elementary
school (K-8) or middle school (5–9) with few studies focused on the secondary level (Hoover et al.,
2016). Surprisingly, these authors found just three empirical studies that focused on MKT at the
tertiary level. This led us to investigate the extent to which MKT is studied at levels other than
elementary – would MKT look different in the secondary, community college, or university settings?

MKT-related research in secondary mathematics

Many studies sought to use Ball (1988, 2008) framework to conceptualize MKT at the secondary
level. Of these studies, many narrow their focus to a particular mathematical topic. For instance,
Even (1993) found that even if preservice secondary teachers’ subject matter knowledge (SMK) of
functions was adequate, s/he may choose not to apply this knowledge in the classroom (i.e., exhibit
PCK). Others focused on developing frameworks for investigating and assessing MKT in algebra
(e.g., Hill, Blunk, et al., 2008; Hill et al., 2008; McCrory et al., 2012).

Interestingly, the work of some scholars is closely related to MKT, though the authors may not
label it as such. For example, Thompson’s (2016) study examined high school teachers’ mathematical
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meanings by investigating their decisions and actions to describe the rationale behind their class-
room behaviors. While Thompson’s work is related to that of Ball and colleagues in its empirical
approach, Thompson makes the distinction that effective teaching requires critical reflection over
time. Similarly, in Silverman and Thompson’s (2008) study, rather than focusing on the knowledge
a teacher must have to effectively teach, the researchers examined the understandings that teachers
develop through mathematical experiences and reflection; these understandings, acquired through
the years, serve as the main vehicle for improving mathematical instruction.

What is the chief difference in these perspectives? The former (e.g., Ball et al., 2008) suggests
that this knowledge base is finite and once known, we can train teachers in such core knowledge.
The latter (e.g., Thompson, 2016) hints that the process is developmental (i.e., developing one’s
professional practice, adapting in practice, and continuing so indefinitely) and that several
essential understandings influence teaching more broadly. Either way, the philosophy that
effective teachers develop an entirely new form of knowledge through experience and reflection
is important to consider when framing new research to investigate MKT (e.g., see Philipp et al.,
2007).

Overall, researchers have found that the elementary and middle level MKT work of Ball and
colleagues can be generalized to secondary mathematics teaching. But can the MKT egg be applied to
university or community college mathematics?

MKT-related research in university mathematics

As a result of the review of the literature, our overarching assumption is that the nature of MKT is
potentially unique for college and university level teaching. In other words, generalizing from one
arena (i.e., K-12) to another is not a simple or necessarily valid step (Speer et al., 2015, 2010). In this
section, we present the research literature which speaks to the potential similarities and differences of
examining MKT in higher education.

One commonality found among the results of university MKT studies was the importance of
sociocultural factors in the classroom; we highlight the results of two such studies. For example,
Rasmussen and Marrongelle (2006) investigated instruction and discourse in a university differential
equations course in which the teacher implemented inquiry-based learning. Particularly useful pieces
in their findings may inform subsequent research in community college settings: studying enacted
expertise in mathematics teaching and the importance of social and socio-mathematical norms
(Yackel & Cobb, 1996) while enacting MKT.

A second study that examined classroom discourse in a university setting was the case study by
Tsay, Judd, Hauk, and Davis (2011) that focused on classroom discourse and the shaping of one
college algebra professor’s PCK. The results underscore how attention to students’ sense-making
during classroom discussions in the context of social, cultural, and behavioral norms can help
university instructors thus improve their practice. Because the researchers were interested in how
the instructor turned “teacher intentions into actions” (Tsay et al., 2011, p. 209) – a common theme
found in the works of Ball and Thompson – we find their results particularly relevant.

As we attempt to forecast how MKT could be conceptualized in community college developmental
courses, the research by Speer and colleagues has proven to be most promising. For instance, Speer et al.
(2015) examined whether MKT, as it is presently known, along with its subdomains – especially CCK and
SCK – are transferable to secondary and college level instruction. The root of this study is based on the facts
that (a) very few studies have examined MKT in secondary and post-secondary settings, and (b) MKT is
contextually bound by the settings/population in which it is examined (i.e., elementary school). Hence,
Speer et al. question transferability and generalizability to different grade levels.

For instance, what is definitively known is (1) the knowledge needed to teach mathematics
(assumption: at the elementary level) is different from the knowledge of most mathematically-
educated adults, and (2) the knowledge in (1) is likely not learned in traditional college math
courses (e.g., calculus, linear algebra). For elementary level mathematics instruction, the distinctions
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between CCK and SCK are well known. However, consider the discussion of a combinatorics
problem in a secondary classroom, where students discover an interesting way to solve a problem
using the Fibonacci sequence (Speer et al., 2015). To those individuals with significant training in
mathematics, this would be characterized as CCK. However, the teacher needs to decide – among
other things – should this solution be shared with the class? How does it connect to the conventional
solution and/or the goals of instruction? Also, is this really the Fibonacci sequence or something
closely related? The bottom line here is that content knowledge and PCK intermingle. So perhaps the
SCK conceptualization – i.e., the definition used in the literature by Ball et al. (2005) – does not have
an analogous counterpart in university mathematics, as the present definition is too closely an
artifact of elementary level instruction.

Other studies by Speer have implications for future research in MKT as well. For example, Wagner
et al. (2007) studied the teaching practices of a mathematician implementing an inquiry-oriented
differential equations course, and results included descriptions of how instructors acquire knowledge
that is separate from CCK, such as the capacity to coordinate student responses during classroom
discussions, and the ability to predict students’ misconceptions. Similarly, Speer and Wagner (2009)
focused on the knowledge that a mathematician would need to effectively lead whole-class discussions.
The researchers acknowledged that the strong content knowledge mathematicians bring to the table is
beneficial, but they also articulated the mathematician’s challenges in orchestrating classroom discus-
sions (e.g., the ability to build upon students’ intuitive and sometimes surprising thinking strategies,
determining next steps when a student’s contributions are not mathematically valid, etc.).

In recent developments, MKT research is making its way into university teacher preparation
programs. A recent study by Ghousseini (2017) addresses MKT not from afar but from within the
practice of teaching: How do novice teachers enrolled in a master’s program embed learned knowl-
edge (MKT) in the active work of elementary mathematics instruction and how can they be further
supported to do so by teacher educators? The author argues that this practice-based perspective
supports teachers in their development of MKT.

In summary, MKT may look different at the secondary and university levels precisely because the
populations of students, the characteristics of the instructors, the goals of instruction, the nature of
the content, and the culture of the institutions, are unique to each setting. Consequently, the
constructs of MKT may need to be modified as researchers seek to extend the trajectory into
different arenas such as the community college.

Where is MKT research in community college?

Why is MKT not studied at the community college? To begin to answer this question, we expanded our
search to include journal articles that investigated the practice of mathematics teaching, with broader key
words. We also searched within specific journals to ensure that we were not missing any salient research.
Table 2 provides the number of journal articles published in 2000–2017 that focus on community college
mathematics. Still, this search of community college and developmental education research literature
produced very few empirical articles that investigated instructional practices.

In our quest for community college research, we searched the Community College Journal of
Research and Practice, and though we found 51 articles that listed mathematics in the abstract, only
a handful articulated anything about mathematics instruction, and none of these articles were on
MKT. Similarly, we searched New Directions for Community Colleges and the Journal of
Developmental Education, and found many articles that focused on mathematics, but again, virtually
no empirical articles on mathematics instruction; instead, the articles included proxy variables such
as state and institutional policies, placement test procedures, program evaluation, and curriculum
pathways. These search results are analogous to the findings of Mesa, Wladis, and Watkins (2014),
who stated that the bulk of research literature in community college neglects the study of what is
happening inside mathematics classrooms: the students’ experiences and the nature of instruction.

COMMUNITY COLLEGE JOURNAL OF RESEARCH AND PRACTICE 7



While we did find a few articles that illuminated the success of some community college students,
success was often measured by course grades and/or pass rates. For example, there were several
articles concerning Pathways and the general trend toward students taking fewer than three courses
in the developmental mathematics sequence. However, course grades and pass rates constitute a very
narrow definition of success, as these do not take into consideration any changes in the students’
attitudes towards mathematics, perseverance, or ability to transfer concepts to new mathematical
situations (Cox, 2016; Mesa, Wladis, et al., 2014).

To be certain that we found all relevant research, we then turned to other peer-reviewed
mathematics education journals and searched for articles that focused on community college
instruction. For instance, Mathematics Teacher Educator included no community college articles
on pedagogical content knowledge. Educational Studies in Mathematics had only one article of
interest tangentially related to MKT, described below. Likewise, Mathematical Thinking and
Learning and Journal of Mathematical Behavior also provided very few community college
studies.

Despite the lack of MKT-specific research in community college in journals, we did find a few
researchers who sought to examine student success in developmental mathematics through the
examination of instructional practices. These researchers may not have explicitly used the MKT
framework, but we argue that the implementation of the pedagogy described in many of these
studies would necessitate teachers’ expertise in MKT. For example, Garrett’s (2013) case study
examined one developmental mathematics student’s journey, from wrestling with connections
between multiple representations of functions, to the instructor’s subsequent in-class discussions
with the student to facilitate his conceptual understanding. This example of in-the-moment class-
room dialogue is a hallmark of effective MKT, and can serve as a springboard upon which we can
build a better understanding of MKT in the developmental mathematics classroom.

Interestingly, some studies alluded to non-pedagogical aspects of effective mathematics instruction,
and we highlight two such studies here. Galbraith and Jones (2006) chronicled one developmental
mathematics instructor’s changes in teaching philosophy and practices over a 3-year period.
Essentially, the instructor acknowledged the unique needs of the population of developmental mathe-
matics students and adjusted her teaching accordingly by attending to the students’ cognitive, social,
and emotional needs. By doing so, the instructor “employed all aspects [of communication] to tell
learners that ‘I care about you, and what you have to say is important’” (Galbraith & Jones, 2006, p. 26).

Another study – one that was unearthed from our search in Educational Studies inMathematics – also
speaks to non-pedagogical aspects of mathematics instruction. Wheeler and Montgomery (2009)
analyzed community college students’ beliefs about mathematics learning and found that not only
were beliefs closely related to each student’s prior educational experiences, but that “students viewed
the teacher as themost important factor inmathematics learning regardless of their experiences” (p. 302),

Table 2. Number of journal articles on the practice of mathematics teaching in community college, 2000–2017.

Journal Title Key Words in Abstract

Database

ERIC
Education Research

Complete

Community College Journal of Research and
Practice

“mathematics” 51 0

New Directions for Community Colleges “mathematics” 5 4
Journal of Developmental Education “mathematics” 35 52
Mathematics Teacher Educator “community college” or “two-year

college”
0 0

Educational Studies in Mathematics “community college” or “two-year
college”

1 1

Mathematical Thinking and Learning “community college” or “two-year
college”

0 0

Journal of Mathematical Behavior “community college” or “two-year
college”

1 2
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and this was true for all three categories of learners identified –Active, Skeptical, and Confident Learner.
In fact, the authors note that positive views of the teacher correlated to positive beliefs about learning
mathematics and confidence in one’s ability to do mathematics; conversely, negative views of the teacher
correlated to negative attitudes towards learningmathematics, math anxiety, and decreased achievement.
Thus, Wheeler and Montgomery (2009) challenge us by asking the following: “What characteristics are
students looking for in a good teacher? Is it instructional skill, emotional support, or some combination
of affective and cognitive elements?” (p. 303).

These studies on effective community college mathematics instruction including non-pedagogical
components, can inform the direction of future research in community college MKT. It is not
compelling enough for us to say that further research is needed just because it hasn’t been done
previously. Rather, institutional factors and student demographics suggest we are working with
something very different here, so there is potential to expand the field of knowledge of MKT.

The case for MKT research in community college

Why is this research important? Above all, passing rates and completion rates in development
mathematics are abysmal. The Community College Research Center’s (CRCC) analysis of 35
community colleges following 63,650 students in three-tier developmental mathematics sequences
found that 52% of the students left the track at some point in the sequence (compared to 35% who
did not pass or complete a course at some point in the sequence). Considering the small 2% who
failed the eventual credit-bearing mathematics course, this means just 11% truly succeeded in
earning college credit in mathematics (CCRC, 2014).3 In light of the above, it is no wonder
Anthony Bryk, President of the Carnegie Foundation for the Advancement of Teaching, uttered
the chilling words, “Developmental mathematics courses represent the graveyard of dreams and
aspirations.” (Merseth, 2011, p. 32). MKT research, conceptualized for the unique population of
students in developmental mathematics in community colleges, may help mitigate this situation.

Additionally, there is a need for faculty development in community college. Empirical studies in
MKT and classroom research can equip faculty with mechanisms for effective teaching in develop-
mental mathematics, much like what has already been done in elementary education. Research
findings can then be disseminated to the next generation of community college mathematics teachers.

In sum, although the MKT-related research literature in elementary, secondary, and university
settings provides a solid framework for further research, the students, content, and context of the
community college setting affect teaching in profound ways. These factors support investigating
MKT in community college with specific attention to the high-needs area of developmental
mathematics.

Teachers open up: What is special about teaching developmental mathematics at the
community college?

In this section, we discuss the results from interviews with 12 expert community college faculty
about their experiences teaching developmental mathematics. We sought specialized information
about mathematics teaching at the developmental level – classroom successes and challenges,
examples of student learning, and anything additional that faculty were willing to share about
classroom experiences at the community college. We homed in on craft knowledge, or “wisdom of
practice … [which] encompasses the wealth of teaching information that very skilled practitioners
have about their own practice” (Leinhardt, 1990, p. 18). We begin with some findings that we
anticipated as classroom teachers ourselves, and then move to results that are augmented with
theoretical work on relational caring and students’ expressed needs.
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Participants

We solicited 12 volunteers by way of two email groups through AMATYC’s professional network –
Research in Mathematics Education for Two-Year Colleges (RMETYC) and the Developmental
Mathematics Committee (DMC). Using criterion sampling (Mertens, 2010), we specified that the
participants needed to have experience teaching developmental mathematics in the community
college and a commitment to student success. Although 15 individuals contacted us for an interview,
we only selected the first 12 people due to an independent ethics committee maximum of 12
participants.

Below are salient characteristics about the interviewees – the number of years teaching, specific
developmental courses taught, and professional involvement in educational reform at the develop-
mental level (see Question 0, Appendix). All names are pseudonyms (Table 3).

Data collection and analysis

The interview format was chosen as the data collection instrument to provide rich, in-depth
descriptions of mathematics teaching from the perspective of each individual (Seidman, 2006).
The instrument we used (as well as our rationale for each question) can be found in the
Appendix: Questionnaire (Creswell, 2009).

The researchers and participants agreed to a predetermined time to schedule a telephone inter-
view. The interviews were semi-structured, based on participants’ responses to the questions. The
conversations were audio-recorded once consent was granted, and the data were saved and archived.

A phenomenological approach was used to analyze and make sense of the data (Bogdan & Biklen,
1992; Strauss & Corbin, 1990) and codes were developed by each researcher, who independently
listened and documented important observations. Both analyses were carried out inductively,
imposing no a priori conditions on the participants’ utterances. Given the early stages of this
analysis, the first author developed three preliminary codes with plans to make a second pass to
elaborate and refine the codes. Similarly, the second author developed eight preliminary codes in the
form of questions, and identified four emergent themes, all of which would be revisited with
a second listen of the audio files. We anticipated that a subsequent round of coding would utilize
focused coding, whereby the codes would be grouped into categories as needed (Saldana, 2009).

Table 3. Characteristics of community college teachers interviewed.

Name
Number of Years

Teaching* Courses Taught Curricular/Pedagogical Reform

Anne 10 years Arithmetic, Prealgebra, Basic Algebra Math Literacy, Pre-Statistics, STEM
Pathways

Brianna 18 years Transfer-level and Developmental Mathematics Math Literacy for six years
Cathy 7 years Beginning and Intermediate Algebra –
Donna 10 years Developmental Mathematics, Math Literacy Math Literacy
Erica 5 years Arithmetic, Prealgebra, Basic Algebra, Intermediate

Algebra,
Math Literacy

Frank 7 years Basic Algebra, Intermediate Algebra, Support Courses for
Algebra

Rethinking College Algebra

George 3 years Arithmetic, Intermediate Algebra Alternate Pathways, Pre-Statistics
Harold 20 years Developmental Mathematics –
Ingrid 20+years Transfer-level and Developmental Mathematics Curriculum Development
John Nearly 20 years Transfer-level and Developmental Mathematics Alternate Pathways, STEM

Pathways
Kim Nearly 20 years Basic Mathematics, Intermediate Algebra –
Lisa 9 years Developmental Mathematics, Elementary Algebra,

Intermediate Algebra
–

For brevity purposes, number of years teaching includes years where faculty taught full- or part-time as well as experiences outside
of the community college environment (e.g., university or high school teaching).
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Preliminary findings

As evidenced in the survey instrument, we sought in the participants’ descriptions of both mathe-
matical and pedagogical experiences – perhaps preliminary references to MKT or SCK.4 However,
when we compared notes after the initial phase of data analysis, several commonalities appeared
nonmathematical in nature. In fact, all 12 interviewees alluded to the importance of caring as
embedded in their instructional practices.5 While our main goal was (and still is) to generate theory
through constant comparative method (Glaser, 1978; Strauss & Corbin, 1994, 1998), we believe the
descriptions in their current form are worthy of dissemination with the research community. Thus,
our intent is to formulate working hypotheses for what MKT might look like in the developmental
setting but we feel it timely and worthwhile to report on the nonmathematical components that may
be precursors to effective mathematics teaching at the community college.

At the start of the interview, we asked participants about the role of the community college
(Question 1). Our intent here was to acclimate the participants to the interview format and allow the
subjects to feel comfortable with answering questions. All participants answered this question with
ease. Second, we asked participants to describe a “good day” in the classroom (Question 2); two-
thirds mentioned student engagement, classroom discourse, and/or student questioning as evidence
of successful teaching. In the same vein, “breaking away from tradition” was mentioned by half of
the teachers as both a reason for their success in the classroom (Question 3) and as general advice to
those just entering the profession (Question 5). When probed further, we found that “tradition” was
defined as either lecturing to students or following a compartmentalized, skills-based curriculum.
Nontraditional experiences included novel curricula (e.g., Carnegie Pathways), experiences with
authentic information (e.g., using Census data), perplexing problem situations, and/or nontradi-
tional pedagogy (e.g., inquiry-based learning). It is important to emphasize that any assortment of
experiences from this list was deemed potentially effective because the traditional models proved
otherwise. Faculty explained that many students were repeating courses (sometimes four to five
times) under traditional delivery with the same outcome. Given these nontraditional experiences are
outgrowths of community college reform movements, these responses made sense in this context.

With respect to students, teachers made several remarks pointing to challenges unrelated to
mathematics. Student issues included indifferences to school, not completing assignments, and poor
attendance. The teachers labeled these challenges as extrinsic barriers to helping students since they
had less to do with mathematical readiness and more to do with broader issues of schooling. To add,
some remarks suggested that students, irrespective of “good teaching,” were unlikely to succeed.
Brianna spoke of students failing courses because of not completing the work; this led to repeating
courses, using up one’s financial aid, and not progressing through the developmental sequence: “It’s
like having your bike in the wrong gear when you’re going up a hill … people are passing you and
you’re like, ‘What’s wrong here?” Cathy added that students sometimes make poor decisions that are
unrelated to mathematics. These were recurring challenges we heard from many of the teachers. In
sum, the teachers’ experiences suggest that many of the students cannot ask for help, are unaware of
what they need and/or know, and cannot self-evaluate. This makes navigating the college experience
extremely difficult. Unfortunately, the casualty is often mathematics.

On a positive note, seven of the 12 teachersmentioned the importance of believing in students. Donna
exemplified how she thought differently of her students than many of her peers: “[my colleagues] will
write off those students quickly, but they’re really diamonds in the rough.” Ingrid echoed this sentiment
in that, “You need to keep your expectations high … .these students will absolutely amaze you.” While
the teachers we interviewed were keenly aware of the aforementioned indifferences that could infiltrate
their classrooms, there was a profound sense that a culture of success could be built from expert
management and interaction with students. Describing this often-impoverished group as “diamonds”
and “amazing” suggest that the teachers know it is in their power to effect change in their classrooms.6

We articulate what we suspect to be the key component of this change in the next section.
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Does caring count?

In 1969, Mr. Fred Rodgers’ gave a moving testimony before the Senate Commerce Committee in
an effort to save public television from financial ruin. His pitch included the words, “I give an
expression of care every day to each child.” In this section, we discuss a surprisingly similar
relationship between student and teacher in the context of developmental mathematics teaching.
We draw on two emergent themes we believe make these 12 teachers effective, and subsequently,
their students successful. First is the teachers’ attention to caring for students and building
a culture of mutual trust. This, of course, does not suggest that other teachers do not care for
their students as people; simply put, what we heard from these teachers is the deepest sense of
care, akin to a mother-child connection. Moreover, the teachers emphasized students’ awareness
of receiving this care, and reflexively, caring more about their academic progress. While establish-
ing such bonds may be common at the elementary level, such discussions are less common in the
college environment.

Second, in 11 of the 12 instances, the teachers described moments in instruction when students’
needs usurped mathematical content. When we reference students’ needs, we speak not of assumed
needs such as needing a writing instrument but of students’ expressed needs (e.g., regarding an
emotional, personal, or moral dilemma). Through the lens of the work of Nel Noddings (1992,
2012), teachers who are attentive to students’ expressed needs build stronger relationships than those
who simply attend to students’ assumed needs. Although Noddings’s work emanates from children’s
needs and moral education – far removed from the subject-specific work of mathematics and
developmental education – her attention to democratizing education and social justice suggest it is
a useful framework with which to understand what teachers know about teaching developmental
mathematics.

Caring and trust

… there is a challenge to care in school. The structures of current schooling work against care, and at the same
time, the need for care is perhaps greater than ever.

(Noddings, 1992, p. 20)

The above quote typifies what we believe is a strong conviction of many of the teachers we
interviewed. The caring we reference extends beyond that of a character attribute or any readily
observable conduct. In the context of care ethics, the notion of caring relation clearly defines the
roles of carer and cared-for. Even while many caring relations are not equal (e.g., doctor-patient or
lawyer-client) they must be mutually receptive, for a caring relation cannot be established and
sustained without continued maintenance of caring (Noddings, 1992). The role played by the cared-
for is to signal that the care has been received; this validates the instance of caring offered and forms
a caring relation (Noddings, 1999). Although one must display virtue caring in most aspects of daily
living – a somewhat superficial expression of caring – we feel that many of the teachers were
establishing an environment of relational caring as they tended to both the assumed and expressed
needs of their students (Noddings, 1992, 1999). We provide evidence of these claims through quotes
from our interviewees presently.

In describing her students, Brianna’s words carry a maternal, empathic flavor in her instinct to
understand her students and connect with them: “They know that I care about them and I think
when you care, they care more.” Her words extend beyond a friendly personality or students’
willingness to negotiate in the game of school mathematics. She mentions an awareness that students
are recipients of this care and that this alters student behavior as “they care more.” Once a caring
relation is established, the teacher has open access to helping students with personal challenges. It is
worth noting that some students are reluctant to reveal deficiencies in their knowledge and this puts
them in a vulnerable state which isn’t always easy to share:
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Seeing the struggle that these students have and knowing that I [pause] can help them. That’s just like an
amazing feeling. And getting them to see that, they can do it … .I just love every single day. That just keeps me
going back.

This, in a nutshell, is how Brianna described mathematics teaching.
Lisa also articulated the importance of caring, but added that students are in a position to accept

or reject this offering. Through the lens of care ethics, this distinction is precisely what extends virtue
caring to that of relational caring: “I think they [students] need to know that you [the teacher]
care … .Trying to convince them to buy into what I’m doing – they don’t, they don’t do that for
someone who doesn’t care about them.” The “buy-in” of which Lisa speaks underpins the caring
relation and can extend to curricular reform and pedagogical innovation. For example, Ingrid
affirmed changes in her teaching were based on the failures of a skills-based curriculum: “That
curriculum is not built to make connections. We know it doesn’t work.” Half of the teachers
interviewed mentioned curricular reform and pedagogical innovation as meeting the needs of
their students. As teachers ourselves, we understand that sometimes coverage of topic A is
a necessity to cover topic B and there may be little justification beyond this to provide thoughtful
purpose for teaching topic A. This is commonplace at the lower levels of algebra. Noddings’s (2005)
words echo loudly here:

Students will work on even trivial material for teachers they like and trust. Such teachers admit to their students
that some subject matter is trivial and that, in a sense, we are all caught in a curriculum that offers both
meaning and nonsense. The teacher’s message is that we’ll get through the nonsense together and work eagerly
toward the construction of personal and collective meaning.” (p. 155).

This is what student “buy in” looks like for these teachers.
Kim described her caring relation by way of reformulating how she teaches her classes. No

stranger to the lecture model, she described changes she incorporated so that trust could be
established as the basis for all mathematical learning. Having described her school’s enrollment as
predominantly Latinx,7 Kim learned who her students were and in what environments they thrive;
she learned of the importance of community, culture, and family. “Almost nothing they do is in
isolation. They accomplish so much as a group.” This led to pedagogical and assessment shifts in her
practice: “I started giving group quizzes at the end of class since this is familiar to them – it builds
community and trust in the educational process.” The results of this innovation have meant a boost
in her students’ success and the relationships she has built. Kim feels she has taken a page out of her
students’ book; rather than requiring that students navigate a subject with the odds stacked against
them, she has imported the mathematics into their way of living. John summarizes this best: “Care
about your students as people – as individuals. Students will know if you’re genuine.”

Student before content

When should teachers put aside the assumed need to learn a specific aspect of subject matter and address the
expressed need of the student for emotional support, moral direction, or shared human interest?

(Noddings, 2012, p. 772)

Two additional attributes of effective developmental mathematics teaching described by these
teachers are shared here. The first of these attributes relates specifically to mathematical readiness.
Teachers of developmental mathematics are willing to help students directly out of the gates –
regardless of negative attitudes toward mathematics, a cynical reluctance to engage, and/or an
expectation of failure. Two-thirds of the teachers mentioned something to the effect of “meeting
students where they are” and the realization that a class of 35 students may very well contain 35
different “meeting points.” Donna mentioned that it took her years to realize that “you need to start
where they are” while Brianna genuinely voiced, “I work with what I got, not what I wish I had.”

The above contrasts sharply with what was described by some of the interviewees’ colleagues
(who teach mostly upper-division mathematics courses).8 For example, teaching developmental
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mathematics was described by Donna’s colleagues as “time in the trenches.” Donna added that
teaching these courses, “to me … this is my challenge, my work – there’s a purpose to what I’m
doing.” Anne expressed a similar sentiment, suggesting that teaching developmental mathematics
uses an entirely different skill set from teaching transfer-level math courses. From her description,
these skills appear to have less to do with subject matter and more to do with building relationships
with her students: “People who teach math are really good at math and so they may have a difficult
time breaking it down for students or identifying with what students might find difficult. These
people should probably not be teaching developmental math.” In Donna’s case, knowledge of
effective teaching goes beyond subject matter knowledge. While it certainly includes how to
effectively work with specific mathematical content (as the research attests), the teachers here
explained that knowing their specific students – e.g., how to help one overcome an academic or
personal challenge – is equally important. While the research in MKT includes Knowledge of
Content and Students (KCS) as a component, it sidesteps caring and relationship-building, which
seem vital to the mathematics teaching described here.

The second attribute of effective teaching described by the teachers highlights the learning
environment and a sense of belonging. Nearly half of those interviewed expressed the tension of
focusing on their job of mathematics teacher but realizing that this goal was not realistic without first
building trust with students. Frank discussed the apparent incongruity of teaching what is tradi-
tionally elementary school content (e.g., fractions) to adults: “It is difficult to create a collegial
experience with this kind of mathematics and with each other. It takes a special kind of skill.” In
a similar way, George – a fairly inexperienced teacher – shared this view: “We need to teach students
how to belong … practice the language of math in a safe nonjudgmental space, be understanding,
kind, a good listener.” From the above utterances, we see that the problems of education and
personal fulfillment are entangled and it is nearly impossible to make progress in one arena without
tending to the other (Noddings, 2005; Su, 2018). Teachers clearly expressed the need to establish
a warm environment – one that is safe and inviting for learning. Once this setting is established, one
can begin the task of teaching.9 While this may seem like an undertaking separate from mathematics
teaching, it explains why (a) some faculty refer to teaching developmental courses as “beneath” them,
and (b) the inclusion of noncognitive factors has not been widely embraced in MKT research.
Additionally, we recognize the need to broaden our findings to programs embracing co-requisite
mathematics models in favor of the traditional developmental mathematics sequence. These co-
requisite models often address nonmathematical needs such as study skills, metacognition, and
social-emotional support, which is consistent with our findings here (Ackerman & Wilkerson, 2018).

The caring map

Mesa (2017) argues the following: “Researchers need to be informed by findings from K-12 and
university settings, but they need to be conscious that there will more than likely be a need to
reinterpret and redefine constructs to fit the community college context” (p. 962). While many assert
that MKT can be generalized to K-12 (e.g., Hill, Ball, et al., 2008; Howell et al., 2016), can this model
be applied to community college mathematics instruction at the developmental level? Given the
results of our interviews, in which all 12 of the community college mathematics teachers embedded
caring into their daily instruction, we propose a theoretical extension to the traditional MKT model
(Ball et al., 2008).

Teaching is relationally defined and filled with caring occasions (Noddings, 1988). Noddings
(2012) claims that teachers must balance content and caring by listening to students’ needs, weaving
care into the mathematics curriculum to ensure attendance to students’ expressed needs. How does
a teacher make time for this? “My answer is that establishing such a climate is not ‘on top’ of other
things, it is underneath all we do as teachers” (Noddings, 2012, p. 777). This sentiment was echoed
by all of our interviewees. Therefore, we propose that the domains of the MKT egg apply to
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developmental mathematics instruction in community college only if the egg sits in a foundational
nest of caring, or the Caring Map (Figure 2).

At this point in our investigation, this extension of MKT theory is speculation, and further
research is needed to determine the extent to which teachers’ attention to caring and students’ needs
supports mathematics teaching and learning. But our conjectures align with those of Mesa (2017):
constructs developed from K-12 research findings may need to be reinterpreted to fit the context of
community college.

We recognize that this notion is not new; others have explored similar connections between
mathematics instruction and teacher caring. The instructor in Galbraith and Jones (2006)’s three-
year case study described how caring and relationship-building were necessary components of
effective developmental mathematics instruction. Mesa, Celis, and Lande (2014) also allude to
nonmathematical themes: “Instructors who privilege a student-support approach do not place
students’ mastering the content as the main goal of instruction. Rather, they focus on improving
students’ self-confidence and in developing relationships among students and between the students
and instructor” (p. 135). Conversely, Jackson and Leffingwell (1999) found that insensitive, uncaring
overt and covert behaviors of K-16 teachers have profound implications on their students’ motiva-
tion, success, and anxiety in mathematics.

Not unlike Gutiérrez’s (2013a) assertion that political knowledge for teaching is an extension of
content knowledge, we assert that MKT in community college is a different type of knowledge for
teaching – knowledge that merges with the theory of caring. This synthesis of MKT and care is sensible
given the circumstances of the typical student enrolled in developmental mathematics – relegated to
a noncredit-bearing math class, carrying baggage of negative past experiences, (sometimes) repeating the
course, and being taught by an adjunct instructor with fewer supporting resources.

Given the community college population’s academic and social needs, it follows that a classroom
environment borne of care would be necessary for productive discourse to flourish with develop-
mental mathematics students. The long-term implications of this research trajectory could be
profound. Developmental education – though a huge piece of the community college pie – is not
exclusively the responsibility of community colleges. Many four-year colleges and universities are
struggling with similar stories of low persistence, completion, and success. Formal research in
community college teaching using MKT and the Caring Map may provide meaningful direction
and guidance to alter the course.

Figure 2. Ball et al. (2008) domains of MKT, with a foundational nest of caring, or the Caring Map.
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Conclusion

Mathematical Knowledge for Teaching (MKT) has transformed the landscape of educational scho-
larship at the K-12 and post-secondary levels. The latest developments are examining teachers’ MKT
as embedded in the active work of classroom instruction, and how teachers can be supported to see
MKT as knowledge in practice (e.g., Ghousseini, 2017). Thus, while MKT continues to be a topic of
interest in mathematics education, it remains unexamined at the nation’s community colleges, and
absent altogether from developmental mathematics teaching. We wonder if this omission is due to
the less-than-glamorous aura of developmental mathematics at the community college. However,
these students constitute our most vulnerable population. Accordingly, the mathematics education
community has the responsibility to believe in students who do not believe in themselves. And we
have the responsibility to research those problems in need of solutions.

Some scholars have expressed a sincere optimism for students who face the steepest uphill climb and
ask that educators rethink the status quo (Goldrick-Rab, 2010, 2016; Su, 2018). We have heard a similar
optimism from interviews with dedicated teachers from two-year colleges. These teachers are special in
the ways they interact with students, colleagues, subject matter, and curricular demands – all within the
constraints of the community college system. Yet, articulating how andwhy these teachers are special has
not been of general interest to mathematics educators (Nabb &Murawska, 2016, 2018, in press). To date,
it appears that MKT is a useful framework in which to study this phenomenon and suggest improve-
ments related to community college mathematics teaching.

From a practitioner point of view, we understand that teachers strive to increase craft knowledge and
improve their practice. Given the recent movements in the community college – in particular, the
sweeping reforms in developmental mathematics and the new standards for two-year college mathe-
matics teaching (American Mathematical Association of Two-Year Colleges, 2018) – it is fitting to
examine mathematics teaching at the developmental level. The core content in developmental mathe-
matics – arithmetic, fractions, proportional reasoning, and algebraic thinking – provides a critical
foundation for advanced study in the mathematical sciences. Furthermore, research and practice inform
us that mathematics does not stand in isolation; one’s experiences, emotions, successes, and failures
intertwine with the mathematics one learns.

Community colleges are beacons of opportunity for many of today’s first-generation, historically
marginalized, and economically disadvantaged students (Mesa, 2017). Mirroring the call for research-
based instructional practices in grades 9–12 (National Council of Teachers of Mathematics, 2018), it is
time for MKT to be examined in the context of our nation’s teaching colleges. Increasing success rates in
community college developmental mathematics has profound effects for society at large. Our prelimin-
ary interviews with 12 faculty at two-year colleges suggest important amendments to existing frameworks
as we know them (e.g., Mesa, 2017; Speer et al., 2015). These early findings suggest that teachers in these
classrooms place the human experience – caring and relationship-building – above any act of day-to-day
teaching.While we recognize as teachers that building relationships and providing emotional support are
problematic with large class sizes, Francis Su reminds us these teachers are embracing “human flourish-
ing” (2018). These teachers self-identify as “having a special skill set” and they have convinced us that
caring for who your students are and believing in what they can become are critical components of high
quality mathematics instruction. It is time that we, as a research community, provide this area the
attention it deserves, and shine a light on conceptualizing and advancing mathematics teaching at the
community college.

Notes

1. Recent reports indicate a drop in traditional developmental mathematics enrollment (Burdman, 2018; CMBM,
2018) – welcoming news for the “trap” it has become for students who place early in the developmental
mathematics sequence.

2. In recent years, the community college has gained traction as a legitimate area to investigate mathematics
teaching, both empirically and through the Scholarship of Teaching and Learning (SoTL) (Givvin, Stigler, &
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Thompson, 2011; Mesa, 2017; Mesa et al., 2014; Sitomer et al., 2012; Stigler, Givvin, & Thompson, 2010;
Urbina-Lilback, 2016).

3. This is updated from Bailey, Jeong, and Cho (2010).
4. At this stage in our work, we were not expecting to collect evidence of MKT, given we were not observing

teachers interacting with students and/or mathematical work.
5. We see a striking parallel to Francis Su’s commentary on human flourishing – particularly to the components of

justice, freedom, community, and love (Su, 2017, 2018).
6. We see these descriptions as analogous to Delpit’s (2012) notion of warm demanders, who teach marginalized

children of color.
7. Some researchers use the term “Latinx” as a decentering, gender-neutral alternative to the traditional Latino/a

(Salinas & Lozano, 2017) or “Latin@” (Gutiérrez, 2013b; Salinas & Lozano, 2017) as inclusive of those who
identify as LGBTQ.

8. These descriptions – coming directly from the 12 interview candidates – were heard in a variety of different
settings including department meetings, casual meetings in hallways, etc.

9. It is important to note that we are not aware if this setting is established prior to teaching or if it co-emerges
within the complex act of mathematics teaching. This, we feel, is one of many possible fruitful paths in which to
examine MKT in community college developmental education.
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Appendix: Questionnaire

Interview Question Rationale

0. Can you tell me a little bit about your background teaching
developmental mathematics at the community college?

Focus: Background information
Experience in community college mathematics education,
number of years teaching, areas of expertise, professional
involvement in educational reform

1. You are a teacher at a community college. Some argue
community colleges are an extension of high school, some
argue it is the beginning of university/college work, others
argue that neither description quite fits. Can you tell us your
view on this?

Focus: The community college
What makes the community college unique? (not specifically
asking about mathematics nor teaching). Who enrolls? What
attributes set them apart?

2. Think about a recent day in your math classroom that went
particularly well. Describe what the students were doing and
what you were doing. How did you know it was a good day?

Focus: Teaching
What are the things you do and your students (need to) do to
learn?

3. At many community colleges, dev-ed math success rates are
very low. However, you have documented successes in
many of your courses. To what do you attribute your
effectiveness as a dev-ed math instructor?

Focus: Developmental level mathematics
What makes you (the teacher) special? Do you do things that
other (less successful?) teachers fail to do?

4. What do you most enjoy about teaching dev-ed math, and
what do you least enjoy about teaching dev-ed math?

Focus: Specialized content knowledge about teaching
Why are you so effective? What have you not yet mastered?

5. If you were mentoring a new teacher about to teach a dev-
ed math course at your community college, what advice
would you offer them for successful teaching?

Focus: Craft knowledge, professional wisdom, knowledge in
professional development, self-reflection
Is this Mathematical Knowledge for Teaching?
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