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Mathematics Specialists and Mathematics Coaches: 
What Does the Research Say?

THE National Mathematics Advisory Panel (2008) re-
ported that across the country, many schools and dis-
tricts are using mathematics specialists or coaches in 

an effort to improve instruction and learning in mathematics, 
even though little research exploring their effectiveness ex-
ists. Depending on the state or district, there are varying roles 
and responsibilities for these leadership positions, as well as 
a variety of implementation models. For the purposes of this 
Research Brief, I will use the term mathematics coaches to 
refer to those who work directly with teachers, since this ter-
minology is more widely used in the literature and in school 
districts across the United States. I will use the term mathe-
matics specialists to refer to those who work directly with stu-
dents. The research discussed here includes published studies 
or studies from paper presentations since 1990. 

Research on Mathematics Specialists
Research on the effects of mathematics specialists (those 

who work directly with students) is virtually nonexistent. 
McGrath and Rust (2002) studied the effectiveness of de-
partmentalized mathematics at the elementary level. The 
study compared gain scores in achievement test data from 
students in self-contained classrooms and departmentalized 
classrooms in grades 5 and 6. For the mathematics subtest of 
the achievement data, there were no signifi cant differences in 
student achievement gain scores between departmentalized 
and self-contained classes. However, Gerretson, Bosnick, and 
Schofi eld (2008) found that using mathematics specialists at 
the elementary school level allowed teachers more time to ef-
fectively plan lessons and focus their professional develop-
ment. In addition, teachers in this study reported gains in stu-
dent achievement as a result of using mathematics specialists. 
Research is needed to determine the effectiveness of mathe-
matics specialists. 

Research on Mathematics Coaching
The research on mathematics coaching is more abundant 

but includes just seven studies that provide preliminary in-
sights. The studies focus on improving instructional prac-
tices, designing coaching programs, and improving student 
achievement.

Improving Instructional Practices. Campbell (1996) and 
Race, Ho, and Bower (2002) studied the role of mathematics 
coaches as one component of large-scale professional devel-
opment programs. Campbell reported that 40 percent of the 
teachers signifi cantly changed their instructional practice by 
actively engaging students so as to build conceptual under-
standings of mathematics. Similarly, Race et al. found that 
participating teachers increased the frequency of best prac-
tices (e.g., hands-on learning, higher-order thinking, and ad-
dressing a variety of learning styles) and used a greater va-
riety of instructional formats (e.g., activity-based lessons, 
investigations, and discussions). The researchers acknowl-
edged that all aspects of the professional development pro-
grams affected the teachers but claimed that without the sup-
port of the coaches, teachers likely would not have persisted 
in making signifi cant changes to their instructional practice.

Becker (2001) and McGatha (2008) studied mathematics 
coaches who worked with teachers but were not part of large-
scale professional development programs. Teachers in these 
studies also experienced positive changes in their instruction-
al practices, such as (a) focusing more on the “big ideas” of 
mathematics rather than treating topics as being isolated and 
unconnected; (b) emphasizing problem-solving over skill-
based instruction (Becker 2001); (c) using students’ work 
to inform instruction; and (d) allowing students’ to think for 
themselves, which resulted in signifi cant increases in stu-
dents’ mathematical thinking and communication (McGatha 
2008). With varying results and to differing degrees, all four 
studies indicated the potential for coaches to have positive 
impacts on teachers’ instructional practice.

Designing Coaching Programs. Mangin (2005) compared 
mathematics coaching programs in fi ve school districts to de-
termine the most effective design components. All districts 
were focused on improving teachers’ mathematics instruction 
through mathematics coaching, but each district designed the 
coaching position differently. Mangin found that programs 
that had mathematics coaches working in one subject area 
and in one school were more effective than the programs that 
had coaches working in two or more subjects or schools. An-
other effective component of the more successful programs 
was broad communication about the role and responsibilities 
of the mathematics coach so everyone (supervisors, princi-
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pals, coaches, and teachers) worked from a common under-
standing. Mangin pointed out that communication was a less 
obvious aspect of program design but proved to be essential 
for successful implementation.

Improving Student Achievement. As mentioned previously, 
Campbell (1996) gathered data from a large-scale profession-
al development program that had coaches as one component. 
Campbell (1996) found that gains in student achievement 
were not immediate when compared with the students in the 
control schools. However, signifi cant results emerged mid-
way through the second grade. Once achievement gains were 
established, they were maintained through the second and 
third grade, the scope of the reported study. Since this pro-
fessional development program was not designed to specifi -
cally examine the impact of the mathematics coaches on stu-
dent achievement, that connection cannot be explicitly made 
with this study.

Erchick et al. (2007) reported fi ndings from the fi rst year 
of a three-year mathematics coaching project. Unlike the 
Campbell study (1996), the primary purpose of this study was 
to understand the effectiveness of the mathematics coaching 
project as a professional development intervention in schools 
and its impact on student achievement in those schools. For 
the fi rst year of the study, student achievement was tracked in 
grades 3 and 4 only. Students took a pretest in January when 
the mathematics coaches began their work in schools and a 
posttest in May. Even within this short time, modest gains in 
student mathematics content knowledge at both grade levels 
were achieved. Schools involved in the mathematics coach-
ing project had an average increase of 9.2 percent on the 
mathematics section of the state achievement test compared 
with the state average of 6.4 percent. This study is ongoing 
and has the potential to provide us with valuable insights in 
the future.

Another ongoing study that attempts to isolate explicitly 
the impact of a mathematics coach on student achievement is 
reported by Campbell (2007). This study focused on the fi rst 
year of placement of mathematics coaches in fi ve urban and 
suburban school districts. One unique characteristic of this 
study is the randomization of the assignment of mathematics 
coaches and the statistical models used to isolate the coach-
es’ impact. At the time of her report, only one of the school 
districts had released student achievement data. Given these 
restrictions, Campbell reported that the impact of coaches 
seemed to emerge fi rst in lower grades. Although there was 
no preliminary indication of signifi cant impact of coaches 
on student achievement in grades 4 and 5, a signifi cant im-
pact on the third-grade subscale of probability and statistics 
emerged from the analysis. As more data are collected in this 
ongoing study, researchers hope to potentially begin to iso-

late and understand the impact of mathematics coaches on 
student achievement.

Conclusion
It is important to note that mathematics specialists and 

coaches do not work in isolation. They are part of an educa-
tional system that includes students, parents, administrators, 
and others. In fact, most of the studies discussed in this ar-
ticle were part of larger reform efforts including new mathe-
matics curriculum and professional development sessions for 
both teachers and coaches. Isolating the impacts of coaches 
in these contexts is challenging. However, the preliminary re-
sults, although not strong, are encouraging. Even though little 
empirical evidence is currently available, substantial anecdot-
al evidence from programs throughout the United States in-
dicates that coaching can be effective in improving teaching 
and learning (e.g., Neufeld and Roper 2003; Poglinco et al. 
2003; Richard 2003). 

As schools and districts across the country increasingly 
turn to mathematics coaches or specialists to help improve 
teaching and learning, it is important that program evaluation 
and research into effective practices be a crucial part of pro-
gram design. The available empirical and anecdotal evidence 
suggest that coaching is a promising professional develop-
ment practice that can lead to improved teaching and learn-
ing. However, we need to continue to pursue research that can 
support these initial fi ndings.

By Maggie McGatha 
Judith Reed Quander, Series Editor 
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