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KEY FINDINGS

Buncombe County Schools, which has implemented Connected Mathematics Project (CMP) for many years in its middle schools, has 
consistently experienced success in student achievement in mathematics as it has transitioned to a Common Core State Standards 
curriculum and assessment system. Buncombe County Schools has significantly outperformed statewide achievement overall and 
within various subgroups, including low-income, Hispanic, and ELL students.

DEMOGRAPHICS
Buncombe County is located on a plateau in North Carolina, bordered by several mountain ranges and populated by more than 
200,000 residents. The county seat is Asheville, which also serves as the economic and cultural center in the region. The Buncombe 
County Schools (BCS) system serves students throughout the county with the exception of  those located in Asheville, which is 
served by its own independent school district. BCS is the largest school system in Western North Carolina.

There are 44 schools serving more than 25,000 students in the system, and more than 75% are Caucasian. In recent years, an influx 
of  Ukrainian and Moldovan immigrants in the county has increased student diversity and economic need. Between 2008 and 2014, 
the percentage of  students receiving free or reduced-price lunch has doubled. At present, 64 different languages are spoken in the 
school system, and nearly 7% of  students are English Language Learners (ELL).

BCS State

Enrollment 25,463

Ethnicity

Caucasian 76% 53%

Black 12% 13%

Asian 6% 2%

Hispanic 5% 6%

Other

Low-Income 22.5% 25.0%

English Language Learners 53.7%   6.6%

Students with Disabilities 13.8% 13.0%

Number of Title I Schools 23

BUNCOMBE COUNTY SCHOOLS,
ASHEVILLE, NC 

 Connected Mathematics Project (CMP)

Table 1. Buncombe County Schools vs. North Carolina Demographics.
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The schools system is divided into six districts, each with between three and five elementary schools, one or two middle schools, and one 
high school. In each of  three districts, there is also an intermediate school for Grades 5 and 6, with a separate middle school for Grades 7 
and 8. In total, seven middle schools and three intermediate schools serve more than 7,000 students. Each school serves a unique student 
demographic. For example, Enka Middle School serves nearly 1,100 students, including a large Hispanic population, and is home to several 
mobile home parks. Erwin Middle School has a similar demographic. It is also the location of  an affordable housing project, and serves a 
large number of  economically disadvantaged students in the school. Valley Springs Middle School, located closer to Asheville and serving 
only 600 students, has a larger black population than the other schools. Cane Creek Middle School, with 600 students in Grades 6 through 
8, is in a previously rural area that is now more affluent and less diverse than the other regions in the county.

District Intermediate Schools Middle Schools

Erwin Joe P. Eblen Intermediate School C.A. Erwin Middle School

North Buncombe North Windy Ridge 
Intermediate School North Buncombe Middle School

Owen C.D. Owen Middle School

Reynolds A.C. Reynolds Middle School
Cane Creek Middle School

Roberson Charles T. Koontz  
Intermediate School Valley Springs Middle School

Enka Enka Middle School

CHALLENGES AND GOALS
BCS began using the first edition of  Connected Mathematics several years before it was formally adopted. It was initially used by 
teachers who were looking for a different, more investigative curriculum. When CMP2 was formally adopted in 2011, most teachers 
were already using the program but several were still resistant to implementing it with fidelity. Administrators chose the program 
because they believed in the curriculum philosophy of  problem-based, exploratory mathematics learning. 

After North Carolina implemented the Common Core State Standards for Mathematics in 2012, teachers experienced difficulty 
addressing the standards using CMP2. They could not afford to fully upgrade to CMP3, so they resorted to buying the units that were 
changed to address the Common Core and taking advantage of  CMP3’s online platform, Dash. While teaching primarily using the 
online textbook on Dash, they simultaneously used the bound CMP2 student books, which contained all units in a single volume, to 
assign homework problems or pull problems for exit tickets.

IMPLEMENTATION
District-Level Implementation

In previous years, the district used funding from federal Mathematics and Science Partnership grants to conduct weeklong sessions 
during the summer. These sessions allowed teachers to review the CMP units and plan for teaching. Jim Mamer, a CMP consultant who 
has taught mathematics using the CMP curriculum for 25 years, was invited to the district to help teachers learn the CMP philosophy 
and strategies for teaching effectively in a problem-based classroom.

Since 2010 the district has used PLCs, in which teachers are encouraged to focus on analysis of  student work and think about 
addressing student misconceptions in future teaching. In one PLC at Enka Middle School, teachers look at data, decide what the week’s 
action statement will be, plan the weekly assessment, and think about remediation for those who are not proficient on that assessment. 
As they implemented CMP3 in 2013–2014, the PLC was also a forum for reviewing the weekly lessons and ensuring that each lesson 
was taught in a way that addresses the Common Core. 

Table 2. Districts within Buncombe County Schools and corresponding intermediate and middle schools.



FOR INTERNAL USE ONLY  4

In addition to PLCs, the district holds monthly district meetings at each grade level to help teachers learn how to implement the program 
with fidelity. Although attendance at these meetings has decreased with time, they still service a large group of 6th Grade teachers. 

Since BCS did not fully adopt CMP3, Pearson-provided support was limited to a one-day product orientation, during which teachers 
learned how to use the online textbook and Dash. The two math coaches who support the middle schools were also responsible 
for introducing the CMP3 online environment to teachers. In addition, they support PLC work and model lessons in new teachers’ 
classrooms to help them acclimate to the CMP teaching methodology and implement the program with fidelity.  

In the Classroom

Stacie Keitt teaches 6th Grade math at Enka Middle School and also leads the PLC at her grade level. Her 70-minute math class 
begins with the students completing a “bell ringer” assignment, usually one that addresses a misconception that has surfaced on 
the weekly assessment. This assignment comprises three to five questions and takes the students approximately five minutes to 
complete. Ms. Keitt then reviews the homework and begins the  day’s topic with an I Can statement, directing students to “turn and 
talk”—to discuss the statement with their classmates and share what they understand about it. Next, she introduces the Launch. 
Throughout the lesson, she makes sure that students explain their thinking to the class at regular intervals so that students who get 
off track don’t stay on the wrong track for long. Midway through the lesson, Ms. Keitt circles back to the I Can statement and invites 
her students to connect the lesson to the statement. At the close of  the lesson, she uses an exit ticket to formatively assess her 
students’ understanding of  the concept. Throughout the lesson, students talk and interact to make sense of  the mathematics. Ms. 
Keitt is careful not to correct students’ errors; instead, she waits for her students to catch errors and discuss them together. 

Teachers often use the CMP3 video clips during the Launch. Teachers generally group students in threes or in pairs, with two pairs 
seated in close proximity so that they can share their strategies when appropriate. In contrast to Ms. Keitt, some teachers provide 
more guidance to their students, but all teachers encourage students to think on their own and participate in the intellectual 
struggle that is necessary to fully understand and apply the mathematical concepts. Brenda Cook, another veteran teacher at Enka 
Middle School, noted that advanced students can usually tackle a problem on their own, while other students often benefit from 
the scaffolding that is built into the daily lessons. Jeff Titley, the special education specialist at Enka Middle School, visits the math 
classrooms either daily or every other day to assist teachers in supporting special needs children. 

Sheila Brookshire, math coach in six of  BCS’s middle schools, noted that she encourages the teachers to present the problem 
without all the scaffolding provided by the program, and to offer this scaffolding as assistance only when students cannot tackle 
the problem on their own1.  She also trains teachers to incorporate the five practices outlined in Smith and Stein (2011), including 
anticipating students’ mathematical responses, monitoring the students’ independent work, and making note of  the strategies the 
students are using. As students collaborate on problems, teachers are expected to select and sequence the student responses that 
will be presented to the class via the document camera and Smart Board, and then help students connect mathematical ideas after 
they view the variety of  strategies and representations that their classmates have presented. 

Many students don’t have computer access at home, so teachers generally assign one to three ACE problems as homework. 
However, teachers are looking to incorporate more online learning by increasing student access to computer labs for skills practice.

In contrast to the exit slips and other formative assessments conducted on a daily basis, weekly and larger summative assessments 
contribute to 80% of  a student’s grade, with homework contributing the remaining 20%. The weekly assessments are graded by 
teachers as a group during the weekly PLC meeting and inform remediation during the following week. The 6th Grade teachers 
at Enka Middle School would like to mix remediation groups during the 2014–2015 school year. In this way, students will receive 
remediation from teachers who may not be their mathematics instructor. The teachers believe that students may learn better the 
second time if  the instructor is not the same, in part because students will then have the benefit of  working with teachers who 
demonstrate varied teaching techniques and content strengths.  

Teachers also work with ELL and special needs students to build their mathematics and general vocabulary and reading skills. Most 
of  the teachers in the district are all trained in SIOP, and the mathematics teachers incorporate SIOP techniques into their daily 
practice. Ms. Brookshire also encourages teachers to use chart paper to keep a running record of  unfamiliar content or contextual 
vocabulary so that teachers and students know that these words should be revisited. In this way, students develop their ability to 
persevere and to make sense of  problems. 

1 Smith and Stein, 2011. 5 Practices for Orchestrating Productive Mathematics Discussions. NCTM: Roanoke, VA.
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Implementation Model

The Implementation Model outlines the district’s CMP implementation process and the factors that teachers and administrators 
believe impacted student success, including increased student motivation and self-confidence as well as excellence in mathematics 
achievement (Figure 1).

RESULTS
North Carolina assesses students in Grades 3 through 8 using the End-of-Grade (EOG) assessments. The EOG mathematics 
assessment was modified in 2013 to assess the concepts addressed in the Common Core. In addition, the cut scores for the 
assessment were adjusted in 2013 and 2014. As a result, student scores across the state dropped dramatically in 2013, and then rose 
again slightly in 2014.

Due to the changes in the EOG assessments and the fact that BCS has implemented CMP for many years, it is difficult to use 
longitudinal data to study the impact of  CMP on student achievement. The following data, therefore, compare BCS proficiency on the 
EOG mathematics assessment to data from other districts in North Carolina during the same year.  

2013 Assessment Results

In 2013, students scored proficient on the North Carolina EOG mathematics test if  they received a score of  Level 3 or Level 4. 
Overall BCS student proficiency on the EOG mathematics test in Grades 6, 7, and 8 in 2013 outpaced statewide proficiency by 5 to 
11 percentage points (Figure 2). 

Figure 1. CMP Implementation Model at Buncombe County Schools.
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Buncombe’s high-need subgroups also outperformed their statewide counterparts. Low-income students in the county were 
significantly more proficient than the state average of  low-income students (P<.0001). BCS low-income students’ proficiency ranged 
from 8 to 14 percentage points higher than the state average in each grade (Figure 3). 

Hispanic students in the county also outperformed Hispanic students across the state (Figure 4). The difference in proficiency rates 
between Hispanic students in BCS is significantly greater than the state average (6th Grade, α=.01, 7th Grade, α=.05, 8th Grade, α=.05).
state average,  outperforming the state by 5 to 11 percentage points (Figure 2). In all three grades, the difference in performance is 
statistically significant (P<.0001). 

Figure 2. Buncombe and statewide proficiency rates on North Carolina End-of-Grade 
Mathematics test in 2013. Ninety-five percent (95%) confidence intervals are displayed, 
indicating significant differences between BCS and statewide performance. Because the intervals 
for BCS students do not include the population mean at each grade level, their performance is 
significantly higher than the state mean performance.

Figure 3. Buncombe and statewide low-income subgroup proficiency rates on North Carolina End-
of-Grade Mathematics test in 2013. Ninety-five percent (95%) confidence intervals for BCS are 
displayed, indicating significant differences between BCS and statewide performance. 

BCS and Statewide EOG Mathematics Test Proficiency, 2013
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BCS ELL students were also more proficient on the mathematics test than ELL students across the state. Although the difference in 
proficiency rates for this subgroup in BCS 

When examining state and BCS results for the calculator active and inactive portions of  the exam, it is encouraging to see that 
Buncombe’s high achievement is consistent in both the problem-solving focused, calculator active portion, and the skills-based, 
calculator inactive portion of  the assessment (Figure 6). All the differences shown are significant (P<.0001).

Figure 4. Buncombe and statewide Hispanic subgroup proficiency rates on North Carolina End-of-
Grade Mathematics test in 2013. Ninety-five percent (95%) confidence intervals are displayed, 
indicating significant differences between BCS and statewide performance.

Figure 5. Buncombe and statewide ELL subgroup proficiency rates on North Carolina End-of-
Grade Mathematics test in 2013. Ninety-five percent (95%) confidence intervals are displayed, 
indicating that the differences in achievement are not significant.

BCS and Statewide Hispanic
EOG Mathematics Test Proficiency, 2013
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2014 Assessment Results

Although North Carolina EOG assessment results were not fully released as of  Fall 2014, the state provided the percentage of  
students scoring at each of  the five achievement levels. Students scoring at levels 3, 4, and 5 were ranked proficient, and those 
scoring at levels 4 or 5 are ranked by the state as college and career ready (CCR). Subgroup data for 2014 were not reported at this 
time. Cut scores for 2014 were adjusted to more accurately reflect student proficiency, so results as a whole are higher in 2014 both 
in the county and statewide.

Overall, student proficiency in BCS was consistently better than the state average, with BCS students scoring between 5 and 
9 percentage points higher than the state average in each of  Grades 6, 7, and 8 (Figure 7). Statistical significance could not be 

determined because sample sizes were not yet provided for 2014 assessment data.

 

Figure 6. Percentage of  correct items on the calculator active and calculator inactive portions of  
the EOG mathematics exam. Results are reported for Buncombe County Schools as well as the 
state average. Ninety-five percent (95%) confidence intervals are displayed, indicating that the 
differences in achievement are significant.

Figure 7. Buncombe and statewide proficiency rates on North Carolina End-of-Grade 
Mathematics test in 2014.

BCS and Statewide
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The CCR rates, which indicate the percentage of  students scoring at levels 4 and 5 on the EOG mathematics assessment, similarly 
indicate that the rate of  BCS students scoring at levels 4 and 5 on the End-of-Grade assessment is between 5 and 8 percentage points 
higher than the state average (Figure 8). 

 
STUDENT EXPERIENCE
Teachers highlighted the impact of  CMP on student motivation, self-confidence, and ownership of  mathematics. Additionally, they 
pointed out that students have learned to recognize the relevance of  mathematics from the application-focused program.

“CMP motivates the teacher, and that motivates the students. They like the partner work. Kids don’t like to work independently, so 
the turn and talk motivates them. If  one student struggles in a particular area, another will pick it up and can help the other through 
it. Because of  the way CMP is laid out for students to think and work through each problem, it is helpful to have someone to rely 
on. The program helps students learn to collaborate with and learn from peers.”

—Stacie Keitt, Teacher

“CMP’s investigative approach is really powerful. When the students are able to figure out problems on their own, they are truly 
understanding the mathematics, rather than relying on the teacher as the source of  knowledge.”

—Ashley Baker, Teacher

“When I taught with CMP, students were not asking when they were going to use the math concepts and why. They saw where it 
was being applied and where it was being used from the applications presented in the program.”

—Sheila Brookshire, Middle School Mathematics Coach

Figure 8. Buncombe and statewide college and career readiness rates on North Carolina End-of-
Grade Mathematics test in 2014.

BCS and Statewide EOG Mathematics 
College and Career Readiness Rates, 2014
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TEACHER EXPERIENCE
Teachers appreciate the philosophy of  the program and the impact on student motivation and learning of  a problem-centered 
curriculum augmented with a digital component.

“Many teachers, more so now than in the beginning, have decided that this is the best resource for them to use. CMP is application-
based, and it’s important for teachers to see how the students access the problem and then make a decision about how much 
scaffolding they need to provide.”

—Sheila Brookshire, Middle School Mathematics Coach

“I really liked the video introductions for the lesson. It got the kids engaged and gave them little hints about what they’d be learning that day.”

—Ashley Baker, Teacher

“I really like the practical application that helps the students understand when they can use the mathematics. The real world 
application, like the Ferris wheel problem that we can connect to our fair, is the real motivator.”

—Jeff Titley, Special Education Specialist 

 
Ashley Baker, a teacher at Enka Middle School, met with parents at the start of  the year and heard them comment that their 
children struggle with mathematics and do not perform well. Throughout the year, she made sure to celebrate students’ successes 
in mathematics by using the CMP philosophy to allow students to exercise mathematical autonomy. This included times when 
students worked in groups and were able to arrive at the correct solution with the teacher’s assistance. 

Ms. Baker formed weekly “expert groups.” The class experts were responsible for teaching groups of  three or four students who 
had not passed the quiz. These students would then take the quiz again—and often met with success. Encouraging students to take 
the lead empowered them and helped them feel successful. As one student wrote after a positive experience working in an expert 
group, “Thank you Ms. Baker. I feel like I like math now.”

CONCLUSION
Teachers, administrators, and students have learned to value the problem-solving focus and non-traditional nature of  CMP. They 
have seen first-hand the effect on student motivation, autonomy, and success in mathematics. As Sheila Brookshire concluded, “I 
really latched onto CMP because I think it’s what we should be doing for kids. It is the most beneficial thing available to us. It is 
difficult to find good content problems, so the problem-centered content was a big draw for me. I believe in the philosophy and 
think it’s an excellent program.”
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INTERNAL NOTES
Content

Customers appreciate the problem-centered focus and the high quality of  the program’s content. Teachers sometimes find the 
content too scaffolded, which makes it insufficiently challenging for the students who do not need as much support. Teachers 
noted that at other times the lessons—including several in Variables and Patterns—are too involved and complex and need to be 
spread out over several days. They also noted that other lessons are too brief  and don’t adequately introduce key concepts, or 
lack sufficient skills practice. For example, 6th Grade teachers noted that Prime Time provided adequate content for students to 
understand the key concepts, but that special needs students needed more practice. The units following Prime Time in 6th Grade 
were too fast-paced and harder for students to access.

In addition, several gaps in the content were noted. Much of  this feedback relates to the extent to which the program adequately 
addresses the Common Core. Buncombe administrators found that student achievement was impacted in the areas that contain 
specific content weaknesses:

6th Grade

The program doesn’t build adequate algebra skills, which constitutes a large part of  the Expressions and 
Equations domain in the 6th Grade curriculum. In addition, it does not adequately address variables, even 
though Variables and Patterns have been moved to 6th Grade. For example, it does not include ratio tables, 
tape diagrams, ratio boxes, order of  operations, and evaluating expressions. This has been the weak link in 
the program.

In addition, fractions are not reinforced throughout all the units, specifically in Covering and Surrounding or in 
Moving Straight Ahead.

The statistics unit seemed to contain a lot of  7th Grade content.

7th Grade

The CMP3 coverage of  content for the Number System domain doesn’t include enough work on rational 
numbers and on the application of  rational numbers in other units; in particular, these topics are not 
addressed adequately in Accentuate the Negative, either. The unit starts with friendly numbers, but doesn’t 
transition to more complex numbers as the unit progresses.

8th Grade Looking for Pythagoras doesn’t contain enough material on irrationals. 

Overall, teachers and administrators noted that number sense should be built into all units, not just the units that teach those concepts. 
Teachers also commented that there is inadequate skills practice in the print piece, particularly in Prime Time (relating to GCF and 
LCM). In addition, special needs and ELL students often have a hard time accessing the concepts due to the complex language. 

Customers expected the latest revision to more substantially address the Common Core, but found that not to be the case. They 
stated that, although topics were moved around, they expected more new content that specifically addressed the Common Core.

User Experience/Technology

Customers appreciate the new online platform (Dash) and the digital features, including the online videos. However, they often 
experience frustration when they lose the connection while using the platform.


