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THE CHALLENGE
Across the country, students are struggling with mathematics. Nearly two-thirds of 

our nation’s eighth graders do not meet current mathematics standards (National 

Center for Education Statistics, 2015). These standards define the skills students 

need to master in order to succeed in algebra, a known gatekeeper to college and 

career readiness. Struggling students often need additional mathematics support 

to fill in gaps in mathematics knowledge. Norfolk Public Schools identified this 

need among its struggling students, including those who did not pass the state 

assessment in the prior year.

PROFILE

DISTRICT:  
Norfolk Public Schools, VA

GRADES:  
6–8

STUDY DESIGN:  

 

EVALUATION PERIOD:  
2014–2015 school year

MEASURES:

MATH 180 Course I software use, 

HMH Math Inventory,  
Virginia Standards of Learning (SOL) 

DAILY
90-MINUTE

MODEL

No students included in this 
study passed the Virginia 
Standards of Learning (SOL) 
assessment at the end of the 
previous school year. After using 
MATH 180® Course I, nearly half 
(46%) of the Grade 6 students 
passed the SOL.

Bronze: Promising (ESSA)1

Bronze level studies use a variety of designs, such as single-subject designs, pre- and posttests, qualitative case studies, ethnography, and self-report surveys, among other design types. While 
informative, these studies are not eligible to meet What Works Clearinghouse standards. Following the Every Student Succeeds Act categories, these studies provide promising evidence.
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THE STUDY
Students in the Norfolk School district were enrolled in MATH 180 in addition to their regular grade-level mathematics courses. 

These students were identified as struggling through multiple assessments, including performance in previous mathematics  

classes, state assessment results, recommendations from previous mathematics teachers, and HMH Math Inventory® results.  

No student taking MATH 180 passed the math portion of the Virginia Standards of Learning (SOL) assessment in the previous year.  

Students in grades 6 through 8 used MATH 180 Course I for 90 minutes a day. The program was implemented as intended— 

with daily teacher-led instruction and software rotations. Students took the Math Inventory in the fall and spring and the SOL  

in the spring.

District Characteristics

Serving more than 32,000 students, Norfolk Public Schools is one of the largest school districts in Virginia. According to data from 

the 2013–2014 school year, approximately 61% of students were identified as African American, 23% as Caucasian, and 7% as 

Hispanic. Approximately 63% of students in the district were eligible to receive free or reduced-price lunches.

Participants

Students in this study were enrolled in MATH 180 Course I during the 2014–2015 school year. Only students with at least 20 software 

sessions and two Math Inventory scores captured at least 120 days apart were retained for analysis. This resulted in a sample size of 

217 students with 32% in Grade 6, 37% in Grade 7, and 31% in Grade 8. Approximately 88% of students were African American, and 

5% of students were Caucasian.

THE SOLUTION
MATH 180 is an intervention program for struggling students in Grades 5 and up. MATH 180 Course I focuses on rebuilding 

students’ understanding of multiplicative thinking, division, fractions, and decimals as students progress toward algebra 

readiness. Built around nine blocks of instruction, each covering three topics, MATH 180 uses a blended learning model of 

instruction to build reasoning and elicit student thinking. In this blended model students rotate between teacher-facilitated 

instruction and personalized software that adapts to their needs. 

WHOLE-CLASS 

DO NOW
This classroom management routine 
develops mathematical thinking and 
makes connections to prior topics.

GROUP 
INSTRUCTION
The teacher facilitates instruction 
to build conceptual understanding, 
develop reasoning and communication 
skills, and interpret student thinking. 

PERSONALIZED 
SOFTWARE
The MATH 180 software adapts to each 
student’s needs, providing added practice 
for those who need it and accelerating 
those ready to move on.

BRAIN ARCADE

Available anytime, anywhere, the Brain 
Arcade provides each student with a 
personalized playlist of games that build 
strategic and procedural fluency.
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Implementation Measures

The effectiveness of MATH 180 was investigated using four outcome measures. The first, progress through the 

program (or number of topics completed), was used as an indicator of content exposure and mastery within the 

program. The second investigation included changes in performance on addition and multiplication fact screeners 

that are embedded in the Math Inventory assessment. These screeners assess math fact fluency, including fact 

recall and the ability to respond to missing addend, missing sum, and equivalency problems for addition and a 

similar mix of tasks for multiplication. The third set of outcomes included changes in Quantile measures over the 

course of the year. Math Inventory provides an independent, adaptive measure of mathematical knowledge and 

understanding across a range of mathematical content, not just what is included in the program. These findings 

were broken out by grade level and learning disability (LD) designation. Finally, performance on the Virginia 

Standards of Learning (SOL) assessment was analyzed for changes in student passing rates. These are grade-level 

assessments with expectations and requirements that vary by grade level.

In terms of increases in overall math 
achievement, students grew an 
average of 117 Quantiles® (Q) over 
the school year, starting the program 
at 564Q and ending the school year 
at 681Q. 

NORFOLK CITY SCHOOLS
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RESULTS
Students completed an average of nine topics over an average of 44 sessions. The range of completed topics was widely 

distributed, reflecting the self-paced nature of the software. The average software session was 28 minutes. These metrics are 

consistent with the implementation model. 

The content covered in the early blocks of MATH 180 addresses foundational skills that struggling students often lack. Students 

who don’t learn these skills can have difficulty later with more advanced content. Although acquiring knowledge and developing 

skills such as math fact fluency are critical for later success, the content can be significantly below grade level and, therefore, can 

be overlooked on grade-level state or local assessments. Math Inventory addresses this issue by using an adaptive algorithm to 

deliver test items below grade level in order to gauge students’ understanding of foundational knowledge. 

The early blocks of MATH 180 focus on multiplicative thinking and the distributive property. In order to obtain a more proximal 

impact of this early content and skills on student outcomes, the fact fluency student data was initially examined over three time 

periods. Testing to gather the first set of fluency data occurred in the fall. The second administration occurred an average of 61 

days later, followed by end-of-year testing, which occurred an average of 180 days later. Figure 1 summarizes the percentage of 

students who were able to pass the screener during the school year. At the beginning of the school year students were passing 

the fluency screener at a rate of 31% for addition and 17% for multiplication. These percentages increased dramatically throughout 

the school year, ending with 70% and 60% for addition and multiplication, respectively.

In terms of increases in overall math achievement, students grew an average of 117Q over the school year, starting the 

program at an average of 564Q and ending the school year at an average of 681Q. Figure 2 portrays this growth broken 

out by grade level. As expected, the starting scores for students gradually increased with grade level. Growth was fairly 

consistent for grades 6 and 7 but dropped off slightly in the 8th grade. Growth for all three grades was statistically 

significant.
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In addition to taking the Math Inventory at the beginning and end of the year, students also took the Virginia Standards of 

Learning assessment during the spring of their MATH 180 year as well as during the spring prior to their MATH 180 year.           

The availability of this data allowed for a year-to-year comparison of their state assessments results. Performance on the SOL 

was a major factor in determining placement into the MATH 180 program. No students included in this study passed the SOL 

assessment at the end of the previous school year. After using MATH 180 Course I, nearly half (46%) of the Grade 6 students 

passed the math section of the SOL. Of the 81 Grade 7 students who used the program, 28% passed the math section of the 

SOL,x and of the 66 Grade 8 students who used the program, 36% passed the math section of the SOL (see Figure 3).

Students in a typical MATH 180  Course I setting will come from diverse backgrounds, including students classified with some 

form of learning disability (LD). In an effort to understand whether the program has any differential impact on students with 

disabilities, a comparison was made between students classified as learning disabled compared to those with no disability 

classification. Results indicated students who were classified as LD completed an average of eight topics, while students with no 

classification completed an average of 10 topics. Results also indicated that although students classified as LD started the year 

significantly lower than the non-classified students, they still maintained an identical level of growth (116Q). This finding seems to 

indicate that the program is able to meet the needs of inidividual students in the classroom. 
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FIGURE 3
PERCENTAGE OF STUDENTS WHO PASSED SOL MATH SECTION BY GRADE
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CONCLUSION
District implementation of the program was consistent with best practices for program implementations. 

Over the course of the school year, students’ overall mathematical knowledge grew based on the 

increase in Quantile scores. The MATH 180 Course I fluency screener is designed to target skills that 

should have been mastered by the end of third grade. Fluency represents a fundamental skill in the 

efficiency by which students solve math problems and is a key to whole number competency (Russell, 

2000). As fluency is increased, finite cognitive resources are made available to address more complex 

problem activities. Most students did not demonstrate mastery of these foundational elements at the 

beginning of the year, but most did pass the screener by the end of the year. The SOL assessment 

measures grade-level expectations. The early content of MATH 180 Course I was closer to the grade-

level expectations for sixth grade students, and nearly half of them passed the SOL after having failed 

the prior year’s SOL. Approximately 28% of seventh graders and 36% of eighth graders also passed the 

SOL.

Students who are typically placed in MATH 180 are struggling with mathematics and come from a variety 

of backgrounds. The current study examined students in the MATH 180 program who were identified by 

the district as learning disabled (LD). The LD group represented approximately 12% of the study sample. 

When their growth in mathematics achievement was measured against those students not classified as 

LD, the results indicated that their starting score in Quantile measures was significantly below that of the 

non-LD group. Results indicated that although they seemed to be struggling to a greater degree at the 

start of the study, their growth on the Math Inventory was comparable to the non-LD group. In addition, 

the LD students averaged slightly fewer topics completed, indicating they were able to capitalize on the 

efficiency of the program’s pacing to better suit their individual needs (see Figure 4). 

FIGURE 4  
FALL-TO-SPRING GROWTH IN QUANTILE MEASURES FOR STUDENTS 
CLASSIFIED AS LD COMPARED TO THOSE WITH NO CLASSIFICATION
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R E S E A R C H
FOUNDATIONS:

®

Research Foundations 
Research Foundations papers, 
which include the Evidence and 
Efficacy papers, provide an in-
depth account of the theoretical 
underpinnings, evidence base, 
and expert opinions that guide the 
design and development of new 
and revised programs. Research 
Foundations map known research 
and design principles to practical 
applications of the program. 

R E S E A R C H 
TECHNICAL

GUIDE

hmhco.com

Research on Assessments
Research Assessments such as 
the Technical Guide accompany 
the release of a stand-alone 
assessment to demonstrate its 
reliability and validity. Technical 
Guides and supporting papers are 
periodically updated as additional 
reliability and validity evidence 
is collected in support of an 
assessment’s use and functionality. 

hmhco.com

R E S E A R C H  
RESULTS:
Early Outcomes

Research Results including 
Efficacy Compendiums 
Research Results papers document 
the efficacy of a program in terms 
of Gold level studies (strong 
evidence), Silver level studies 
(moderate evidence), and Bronze 
level studies (promising evidence). 
At HMH®, program efficacy is 
monitored closely and continuously 
in a variety of settings, including 
varying geographical locations, 
implementation models, and 
student populations.

hmhco.com

R E S E A R C H 
PROFESSIONAL

PAPER:
Striving Readers

Research Professional Papers
Research Professional Papers are  
typically authored by an expert in 
the field and highlight an important  
theoretical construct, practical 
application, program component, 
or other topic related to learning  
in the context of HMH programs.

 the complacency of “good 
enough”, 
guidance of the 
and the SPN to identify significant 

with the academic and technical skills 
needed to successfully 
from high school to college or the 
workplace. The International Center 
and 
programs, courses, and instructional 
support to improve performance 

  By adding 

and       students, LQHS helped 
ensure that all students 
skills they will need for success in 
college, career, and beyond.

Rejecting

rigor and

acquire

transition

opportunities to provide its students

hmhco.com

used the resources
international center

on the CAHSEE.

motivating
relevance to instruction

SPN assisted LQHS in developing 

R E S E A R C H 
CASE STUDY

HMH SERVICES

Professional
 Services

Research Case Studies 
Research Case Study papers 
showcase research that is primarily 
qualitative and/or anecdotal. 
Research Case Study papers 
may profile a particular educator, 
student, implementation, or special 
population of students. Research 
Case Study papers strive to provide 
more context for understanding 
programs in practice.

HMH Research 
Publications

Research Into  
Practice Into  

Results
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