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In light of recent federal legislation 
associated with the No Child Left Behind 
Act, it is essential that programs such as the 
Prentice Hall 2004 Course 2 Middle School 
Math program be evaluated in a quantitative 
and rigorous manner.  Given the need to 
show that its programs are research-based, 
Prentice Hall Publishers asked PRES 
Associates, an external, independent 
educational research firm with over fifteen 
years of experience in applied educational 
research and evaluation, to conduct a 
randomized control trial (RCT) on the 
effectiveness of their Course 2 Math 
program in helping 7th grade students attain 
critical math skills.   This year-long study, 
which commenced in the Fall of 2004, was 
designed to fully address the quality criteria 
put forth by the What Works Clearinghouse 
(WWC).   
 

The final sample consisted of 453 7th 
grade students in three schools.  Teachers 
were randomly assigned to treatment (n=4) 
and control conditions (n=3).  
 

Major findings, organized by the key 
evaluation questions, include: 
 
Does math ability improve as a result of 
participating in the Prentice Hall Course 2 
Math program? 
 
YES.  Results showed that math 
performance significantly improved from 
pre- to post-test as measured by the 
TerraNova Math Total subtest.  In addition, 
improvement in performance was evident on 
all math objectives measured. 
 
 
 
 
 

Is the Prentice Hall Course 2 Math 
program associated with improvements for 
various subgroups? 
  
Preliminary analyses showed that the 
program worked equally well with students 
receiving free/reduced lunch, special 
education students, and females as compared 
to students not receiving free/reduced lunch, 
non-special education students, and males 
respectively.  However, analysis also 
suggests that the program may work better 
with low-performing students than high-
performing students. 
 
Does using the Prentice Hall Course 2 
Math program result in increased student 
achievement as compared to other types of 
math programs?  
 
YES. There was a notable difference in 
treatment and control students’ performance.  
Treatment students performed better than 
control students on the TerraNova Total 
Math test (with constructed-response items) 
and the objectives of Geometry, 
Communication, and Number and Number 
Relations at post-testing after controlling for 
pretest differences.  This shows that the 
program had a positive effect on middle 
school student math performance.  These 
findings also suggest that the PH Course 2 
program may be particularly effective in 
improving students’ ability to read and write 
in math, problem-solve, and communicate 
results effectively.  The PH program’s 
emphasis in these areas and the resources of 
Guided Problem-Solving and Reading and 
Math Literacy workbooks may explain the 
observed effects. 
 
Subgroup analyses showed that among high 
performing students, treatment students had 
significantly higher math computation 
scores than control students after controlling 
for pretest scores.  Among low performing 

NOTE: This Final Report provides information on the study design and methodology and presents results for laypeople. 
The accompanying Technical Report provides a detailed account of the analytical background, goals and framework, 
along with detailed statistical results, and is written for technical audiences. Together, these documents will allow fellow 
researchers to evaluate the scientific rigor of this evaluation against the WWC’s Study Review Standards.   
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students, results showed that treatment 
students had significantly higher total math 
scores than control students after controlling 
for pretest scores.  
 
Does participation in the Prentice Hall 
Course 2 Math program result in other 
positive outcomes? 

 
YES. Treatment students reported 
significantly more positive affect towards 
math (i.e., they were more relaxed and 
comfortable with math), and enjoyed math 
more than control students, after equating 
the students on attitudes in the Fall. In 
addition, a higher proportion of treatment 
students indicated wanting to take advanced 
courses of Algebra 2 and Trigonometry in 
high school as compared to control students. 
 
Teachers were also asked the extent to 
which their math program assisted them 
with various teaching practices.  Results 
showed that treatment teachers indicated 
more assistance from their Course 2 Math 
program than control teachers from their 
curricula in a number of areas including: (1) 
individualizing instruction to below average 
students; (2) assisting students with 
previously taught concepts; (3) providing 
test preparation; and (4) making connections 
to real-life.  
 
What did users of the Prentice Hall Course 
2 Math program think about it? 
 
Treatment teachers overwhelmingly liked 
the program.  All treatment teachers thought 
the program was an effective tool in their 
instruction, were satisfied with the program,   
felt their students were academically 
challenged by it, and would definitely 
recommend it. Teachers believed that the 
program effectively reached all learners, 
especially low and average performing 
students. Furthermore, approximately 80% 

of treatment students liked their math 
textbook and workbooks. 
 
What are the key characteristics of the 
Prentice Hall Course 2 Math program 
implementation and training? 
 
Training 
 
Based on observations of trainings 
(including exemplary practices) and 
feedback from teachers, it is recommended 
that trainings include: (1) a thorough 
discussion of the program’s  
research base and philosophy; (2) walking 
teachers through the typical instruction of a 
lesson, while pointing out key program 
features; (3) providing more hands-on 
training with the technology and access to it 
before the training; and (4) provision of 
training should occur at least 1 month prior 
to the start of the school-year to the extent 
that this is feasible. 

 
Implementation  
 
Treatment teachers followed the guidelines 
with fidelity. Generally, they went over key 
concepts and checked skills at the beginning 
and during each lesson, assigned homework 
each school night, provided review of math 
concepts and extra help to at-risk and 
students of limited reading/writing abilities 
2-3 times per week, and assessed formally 
with regularity.  Their students also tended 
to engage in problem-solving activities and 
reading, reflection, and communication 
about math frequently.  However, strategies 
employed and program use, along with class 
climate, tend to function together to help 
produce positive outcomes.  Thus, it is 
important that teacher level characteristics 
and practices are taken into account when 
interpreting study results. 
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In summary, this RCT with its use of 
quantitative and qualitative methods enabled 
PRES Associates to determine that the 
program did produce more positive 
outcomes relative to other programs and was 
associated with improved performance of 
students.  In addition, preliminary findings 
on the relative effectiveness of the program 
among subgroups were obtained.  Still, 
further research is needed to build upon the 
findings presented from this study. 
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As the National Research Council1 so 
aptly states, “all children must learn to think 
mathematically, and must think 
mathematically to learn.” Given how critical 
the development of math skills are to the 
futures of our children, programs designed 
to help students acquire those skills need to 
be examined carefully to determine the 
extent to which they help students do so.  
Indeed, two recent federal initiatives have 
brought the need for rigorous, quantitative 
research examining the impact of 
instructional interventions on student 
mathematics achievement to the forefront.   
 

In an ambitious effort to improve 
mathematics and science achievement across 
the country, the U.S. Department of 
Education launched a major five-year 
Mathematics and Science Initiative in 
February 20032. A key goal of this initiative 
is to develop a comprehensive, academic 
research base “to improve our knowledge of 
what boosts student learning in mathematics 
in the classroom.” A component of this goal 
is to identify effective mathematics 
interventions through research that 
investigates specific teaching methods and 
curriculum materials.   
 

The No Child Left Behind Act of 2001 
(NCLB) also mandates that educational 
materials purchased with public funds must 
be proven by scientific research to improve 
student achievement in the classroom3. As 
local educators become more sophisticated 

                                                 
1 National Research Council. (2001). Adding it up: Helping children learn 
mathematics. Mathematics Learning Study Committee, J. Kilpatrick, J. 
Swafford, B. Findell, Editors. Center for Education, Division of Behavioral 
and Social Sciences and Education. Washington, DC: National Academy 
Press. 
2 Glenn, J. (2000).  Before it’s too late: A report to the nation from the 
National Commission on Mathematics and Science Teaching for the 21st 
Century. Washington, DC: U.S. Department of Education. 
3 The What Works Clearinghouse (WWC) has been established, in part, as a 
result of NCLB.  The articulated purpose of WWC is to “provide educators, 
policymakers, and the public with an independent source of scientific 
evidence of what works in education.”  

reviewers of educational products, their 
demands for evidence of proven 
effectiveness will increase — and so will 
their selectivity.     
 

Given the need to show that its programs 
are research-based, Prentice Hall (PH) 
Publishers asked PRES Associates, an 
external, independent educational research 
firm with over fifteen years of experience in 
applied educational research and evaluation, 
to conduct a study on the effectiveness of 
their 2004 Prentice Hall Course 2 (CRS2) 
Middle School Math program.   This year-
long study which commenced in the fall of 
2004, consisted of a randomized control trial 
that was designed to fully address the 
quality criteria put forth by the What Works 
Clearinghouse’s (WWC) Study Review 
Standards4.   
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The overarching purpose of this RCT 
was to rigorously evaluate the effectiveness 
of the Prentice Hall Course 2 Middle School 
Math program in helping 7th grade students 
attain critical math skills.  Specifically, the 
study was designed to address the following 
key evaluation questions:  
 

�  Does math ability improve over the 
course of participating in the PH Course 
2 Middle School Math program?  

�  Is the PH Course 2 Middle School Math 
program associated with improvements 
for various subgroups? 

�  Does using the PH Course 2 Middle 
School Math program result in increased 
student achievement as compared to 
other types of math programs?   

                                                 
4 A copy of this document can be obtained online at 
http://www.whatworks.ed.gov/reviewprocess/study_standards_final.pdf.   
The WWC’s Study DIAD (1.1)  was also referred to.   
Valentine, J.C. & Cooper, H. (2004) What Works Clearinghouse Study 
Design and Implementation Device (Version 1.1). Washington, DC: U.S. 
Department of Education. 
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�  Does participation in the PH Course 2 
Middle School Math program result in 
other positive outcomes (e.g., positive 
attitudes towards math, etc.)?   

�  What did users of the PH Course 2 
Middle School Math program think 
about it?  

�  What are the key characteristics of the 
PH Course 2 Middle School Math 
program’s training and implementation? 

 
The remainder of this report includes: 1) 

a description of the design and 
methodology; 2) sample and site 
information, including descriptions of PH 
Course 2 Middle School Math program 
implementation; 3) results of the evaluation; 
and 4) conclusions and recommendations for 
further research.  In addition, an 
accompanying Technical Report presents 
details of all baseline, attrition and 
assessment analyses, including the analytical 
goals and framework employed and all 
detailed statistical results. 
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Research Design 
 

Given the practical and fiscal constraints 
associated with conducting research in 
applied educational settings, researchers 
designed this study in such a way as to 
maximize the potential of this study in 
meeting all standards and criteria described 
in the WWC Study Review Standards.  
Appendix A outlines how this study 
addresses and/or meets each of the WWC 
Study Review standards.   
 

The research design consisted of a 
randomized control trial, with random 
assignment of teachers to a treatment (i.e., 
use of PH Course 2 Middle School Math) or 
control group (i.e., use of other middle 

school math program) within schools.  Other 
important design and methodological 
features include: 

 
�  Clear site selection criteria were 

established along with accompanying 
rationale.  

�  To the extent possible, the control 
programs to which PH Course 2 Middle 
School Math was compared were 
selected to be as distinct as possible 
given the common content taught.  

�  Extensive background data was 
collected on instructional activities and 
materials employed in both treatment 
and control conditions so that distinctive 
pedagogical elements could be 
described given the common content 
taught. 

�  The threat of differential attrition was 
addressed via:  1) the initial site 
selection process5; 2) random 
assignment within schools, at the 
teacher level, to help ensure that attrition 
is relatively constant across both 
treatment and control groups; and 3) the 
characteristics of students who dropped 
out were statistically compared between 
treatment and control groups;  

�  Extensive implementation guidelines 
and monitoring procedures were 
embedded to ensure the fidelity of 
treatment implementation;  

�  A norm- and criterion-referenced 
standardized assessment measure 
aligned to national and NCTM standards 
and offering a broad-range of content 
matter and item types was used in order 
to enhance the sensitivity of the study to 
picking up treatment effects;  

�  The study employed the use of statistical 
controls as well as random assignment 
to establish initial group equivalence;  

�  The study employed pre/post measures 
of, among other things, (1) student 
performance; (2) school, teacher and 
math-related attitudes; (3) teacher 

                                                 
5 Sites that historically had more than 20% student attrition were not used in 
the study.  
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practices; and (4) teacher knowledge 
and characteristics.  

�  Student assessments, surveys, and 
classroom observation forms are valid 
and reliable as shown by technical 
documentation and statistical analyses 
performed. 

�  Analyses of assessment data were 
primarily conducted via Hierarchical 
Linear Modeling with student, 
classroom, and teacher level data to take 
into account dependency issues.  In 
addition, the teacher level of analysis 
used in HLM matches the unit of 
random assignment. 

 
The following figure displays the 

timeline for the important study activities.  
More detailed information on these 
activities, as well as the characteristics of the 
curricula, measures, sample, and sites are 
discussed in the following sections. 
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Teacher Logs* X X X X X X X X 
*Note that treatment and control teachers completed weekly 
teacher logs that monitored instructional activities and the use of 
program and ancillary resources.  

 
Procedures 
 

To ensure that all treatment teachers 
participating in the study had sufficient 
knowledge and skills to successfully 
implement this program right from the start, 
teachers were given implementation 

guidelines and provided training prior to 
implementation.  In addition, monitoring 
procedures (via teacher logs and classroom 
observations) were developed to measure 
the extent to which treatment teachers were 
implementing a similar instructional model.  
The following section presents the 
procedures used to assist treatment teachers 
in implementing the PH Course 2 Middle 
School Math program, the monitoring 
procedures used by evaluators to determine 
treatment fidelity, methods used to obtain 
program feedback, and the test 
administration and scoring procedures 
employed.  
 
TRAINING  
 

Treatment teachers met with a Prentice 
Hall professional trainer for approximately 4 
hours prior to implementation of the 
program in their classes.  In addition, one 
follow-up session (approximately 2 hours) 
was conducted 4-8 weeks after the teachers 
began implementation.  This is fairly typical 
of the type of training that could reasonably 
be expected in real-world settings. During 
these sessions, the trainer described the key 
components of the Course 2 Math program, 
went over the Teacher’s Edition and 
ancillary resources, offered examples of 
when to use certain materials, and instructed 
them on the use of the math technology 
provided. It should be noted that training did 
not focus on professional development (e.g. 
effective teaching strategies) but rather on 
what the vision of the program was and how 
to use the PH Course 2 Middle School Math 
program to help students make sense of 
mathematics. 

  
IMPLEMENTATION GUIDELINES  
 

Through guidance and consultation with 
Prentice Hall, key components of the 2004 
PH Course 2 Middle School Math program 
were identified.  It should be noted that 
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these key components are representative of 
what would typically be done in classrooms 
using this program. Based on this 
information, implementation guidelines 
were developed for use by the treatment 
teachers prior to implementation of the 
program (see Appendix B for a copy of the 
Implementation Guidelines).  Teachers were 
instructed to “follow these guidelines as you 
implement the PH Course 2 Math 
Program…all of these checked items are 
considered critical to the success of the 
program and needs to be done.” The 
following ten key program components were 
provided to treatment teachers as elements 
that they must employ in their classrooms: 

 
�  Use pacing guidelines 
�  Check skills before each lesson/chapter 
�  Check understanding during each lesson 
�  Go over key concepts in each lesson 
�  Assess knowledge (per chapter and 

section) 
�  Review past math concepts (at least 

once per week) 
�  Provide independent practice (at least 30 

minutes of homework) 
�  Provide Reading and Math Literacy 

worksheets to students with limited 
reading/writing skills  

�  Provide Guided Problem-Solving 
worksheets to at-risk students (with each 
lesson) 

�  Close each lesson 
 
 For a full description of these key 

components, please see Appendix B.  
 
PROGRAM MONITORING  
 

Teacher Logs.  Teacher logs were 
developed so that program implementation 
could be monitored.  Teachers were 
instructed to complete these on a weekly 
basis6 from September through May.  Both 

                                                 
6 Testing during the pilot study showed that the web-based data collection 
program used was suitable in providing information on what was occurring 
in each teacher’s classrooms.  Specifically, analysis of the data showed that 
it provided the necessary information to determine teacher implementation 

treatment and control teachers completed 
teacher logs.  The primary purpose of the 
teacher logs was to monitor program fidelity 
of the treatment teachers. The reason 
researchers also collected weekly logs from 
control teachers was so instructional 
activities and content covered could be 
monitored.  Such background information 
provided researchers with a detailed data 
source on distinct and overlapping content 
areas and activities between treatment and 
control conditions.  These factors can have 
an impact on effect sizes detected and as 
such, it is critical to understand the 
differences and similarities between 
treatment and control programs in order to 
facilitate accurate interpretation of 
quantitative results.  Information obtained 
via these logs included changes in their 
student roster, weekly classroom activities 
(e.g. lessons and tests), implementation of 
key math program components, use of 
technology and exercises (including 
homework and independent practice), and 
other resources used during the class week.    
 

Results showed that teachers had, on 
average, a 55% completion rate.  The ranges 
were 34% to 100%7.  Teachers were 
contacted after failure to complete teacher 
logs. In serious cases, the school liaison was 
asked to confer with the teacher to see if 
there was anything that could be done to 
assist the teacher in completing the logs.  It 
should also be noted that there was little 
variability among what was being reported 
by the teachers on a weekly basis.  

  
 
 

                                                                         
of their math program, use of technology and exercises (including 
homework and independent practice), and other resources used during the 
class week.  
7 Calculation based on 32 weeks in which teachers were asked to report on 
their activities. 
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Classroom Observation. Classroom 
observations8 were conducted for all 
treatment and control teachers during the 
Fall (October and November, 2004) and the 
Spring (March and April, 2005).  Classroom 
observation forms were piloted during a 
pilot study conducted during the previous 
year and results showed high inter-rater 
reliability (86%).  The purpose of these 
observations was to better understand what 
instructional approaches and materials 
teachers used with their students and to 
identify differences and similarities between 
teachers who were randomly assigned to 
treatment and control conditions9. 
Specifically, observations focused on how 
classroom activities were structured, what 
and how materials were used, and 
characteristics of the class including student 
engagement, classroom environment and 
culture, and teacher-student interactions.  In 
addition, teachers were interviewed after the 
observations to obtain more specific 
information on the representativeness of the 
lesson, resources used, ability levels of the 
students, assessment practices, pacing, 
independent practices, and test preparation 
strategies.  

 
TEST ADMINISTRATION AND SCORING  
 

All assessments were administered by 
teachers.  A standard testing procedure, 
based on the publishers’ administration 
instructions, was written and distributed to 
all teachers prior to testing.  Teachers were 
instructed to contact PRES Associates if 
they needed further guidance. Participating 
teachers administered the tests during the 
Fall (September through October, 2004) and 

                                                 
8 The PH Course 2 Classroom Observation Form was based on the Prentice 
Hall Algebra 1Classroom Observation Form which was constructed and 
validated in the Algebra 1 Pilot Study: Resendez, M. G. & Manley, M. M. 
(Spring, 2004).  Final Pilot Study Report:  Prentice Hall Algebra 1 
Program.   

More information on this form is provided in the Measures section. 
9 It should be noted that random assignment alone does not ensure initial 
group equivalence, especially with small sample sizes. 

Spring (May through June, 2005)10.  Scoring 
of all assessments was conducted by CTB-
MacGraw Hill.  Inter-rater reliability for the 
constructed-response items was calculated 
by CTB to range from .89 to .98, with an 
average of .94, for all items. 
 
Curr icula 
 

As part of the initial site selection 
criteria, researchers tried, to the extent 
possible, to select schools which used a 
control program that differed pedagogically 
from the intervention under study.  Indeed, 
prior to approving a site for participation, 
the control curricula were evaluated through 
consultation with Prentice Hall, to determine 
if the program was sufficiently distinct.  
Nevertheless, it is important to note that 
because teachers are all teaching middle 
school math concepts and as such, they are 
teaching similar content (e.g., decimals, pre-
algebra, geometry), there are similarities 
between the programs.  After all, these are 
not supplemental programs which can 
include a null condition that does not receive 
an intervention. Rather the focus of this 
study was to examine the effects of an entire 
curriculum (2004 PH Course 2 Middle 
School Math) and as such, it must be 
compared to entire, other curricula that teach 
the same content. 
 
PRENTICE HALL 2004 COURSE 2 MIDDLE 
SCHOOL MATH PROGRAM  
 

The PH Course 2 program consists of a 
comprehensive, basal 7th grade math 
curriculum.  Emphasizing proportional 
reasoning, the program is based on “research 
that describes how students learn 
mathematics well and provides classroom-

                                                 
10 Administration dates depended on the school’s start and end date.  
Teachers within each school followed a similar  testing schedule.  Generally, 
administration occurred within 1 month after the school year commenced 
(pretest) and within 1 month prior to the end of the school year (posttest). 
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based evidence of program efficacy.”11  The 
authors focused on building both skills and 
understanding of all students.  To 
accomplish this task, a math program was 
developed that: 
 

�  uses an instructional design that 
provides a consistent lesson structure, 
develops both skills and understanding, 
gives ample examples and leveled 
practice; provides effective learning 
activities and questioning strategies, 
provides constant review within 
instruction, and embeds ongoing 
assessment; 

�  incorporates problem-solving strategies, 
skills, and language embedded within 
lessons and exercises; 

�  provides teachers with resources and 
strategies needed to meet the needs of 
all their students, regardless of their 
learning styles or special needs; and 

�  prepares students for real-world, higher-
level mathematics, and high-stakes 
assessments. 

 
In determining the content of the Course 

2 text, careful consideration was given to 
national, state and local content objectives 
as well as teacher input.  The text is aligned 
to the National Council of Teaching 
Mathematics’ Standards for the 7th grade12 
and is organized around the objectives 
identified in the National Assessment of 
Educational Progress 2005 Assessment 
Specifications13.  In addition, the program 
includes test preparation resources and 
diagnostic tests so that teachers can assess 
student progress towards their state’s 
standards. For a detailed description of the 
program’s key features and materials, see 
                                                 
11 Detailed information on this scientific research base can be found in the 
following document: Pearson Education. (2004). Putting Research Into 
Practice: An Overview of the Scientific Research Base of Prentice Hall 
Mathematics. Upper Saddle River, NJ: Prentice Hall. Online: 
http://www.phschool.com/Research/math. 
12 National Council of Teachers of Mathematics (2002). Principles and 
Standards for School Mathematics. Reston, Virginia: NCTM. 
13 National Assessment Governing Board- 
U.S. Department of Education (2004). Mathematics Framework for the   
(Washinton, DC: Author) Online : 
http://www.nagb.org/pubs/m_framework_05/toc.html 

Appendix C.  Treatment teachers were 
provided with the Prentice Hall Course 2 
program, including all supplementary 
materials as noted in the appendix14.   
 
CONTROL CURRICULA 
 
 Two distinct control curricula were used 
during this RCT.  The same control program 
was used at two middle schools A and B, 
whereas the second control program was 
used at middle school C15.  These control 
curricula are described in more detail in 
Appendix C.  The control curricula16 are 
both chapter-based comprehensive basal 
math programs.  Similarities among these 
curricula include the following: 
 

�  Introduction of topics through real-
world connections. 

�  Development and reinforcement of 
problem-solving and reasoning 
skills. 

�  Examples and practice opportunities 
prior to independent practice. 

�  Spiral review options in independent 
practice. 

�  Emphasis on talking and writing 
about mathematics during checks 
for understanding. 

 
While the content of what is being 

taught is somewhat similar between the two 
control curricula, there are differences in 
format and pedagogical approaches 
emphasized17.  The control curriculum used 
at Sites A and B (1999), provides lessons on 
integers and emphasizes algebraic 
expressions and reasoning more than the 
curriculum at Site C (1994).  The curriculum 
at Sites A and B also provided more 
suggestions for differentiated instruction, 
                                                 
14 Appendix D contains tables on the percentage of use of the Prentice Hall 
resources. 
15 Due to confidentiality agreements with each of the participating sites, the 
exact location and name of the schools have been omitted. 
16 To ensure confidentiality, the actual names of the control curricula are 
omitted.  Appendix C provides more detailed information on the 
characteristics of control curricula and materials used by teachers. 
17 See Appendix C for a more detailed description of the control curricula 
and content covered. 
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and offered more instruction, examples, and 
leveled independent practice than the 
curriculum at site C, among other 
differences.18 

 
Measures 
 
 This section reviews the measures that 
were administered, including descriptions of 
the items, and available reliability and 
validity information. 
 
ASSESSMENT 
 
 The TerraNova, Basic Multiple 
Assessment (Level 17-7th grade) with Plus 
Test was administered to participating 
students.  This standardized test was 
selected19 because of its established validity, 
reliability, and sensitivity, and because the 
content reflects the latest textbook series 
available from various publishers, curricula 
from most states, mathematics literature, and 
the NCTM Curriculum and Evaluation 
Standards and subsequent NCTM 
publications. In addition, the TerraNova 
offers a broad coverage of content matter 
and consists of multiple-choice, constructed 
response, and computational problems.   
 
 The math test provides two overall 
scores from two parts: the TerraNova Math 
Total and TerraNova Math Computation 
Total.   
 
�  The TerraNova Math Total score is 

based on 42 items in the TerraNova test 
booklet that are multiple-choice and 
constructed response.  This portion of 
the TerraNova takes 90 minutes to 

                                                 
18 It should be noted that due to general dissatisfaction with the curriculum, 
the control teacher at Site C frequently augmented the text with workbooks 
from other publishers. 
19 This test was selected among a set of other assessments that were 
identified as having high reliability, validity and sensitivity.  Other factors 
taken into consideration during assessment selection included alignment to 
national standards, broad coverage of content matter, variations in the types 
of items (constructed-response, multiple-choice, computational, etc.), cost, 
and administration time.  

complete and is done over two class 
sessions. Although there are a few 
computational problems, the vast 
majority are word problems measuring 
basic, applied, and higher order thinking 
skills. The normal curve equivalent20 
(NCE) was the metric used for all 
analyses using this test score.  
Objectives measured in this portion of 
the math test for the 7th grade tests 
include: 

 
o Number and Number Relations  
o Computation and Estimation  
o Measurement  
o Geometry and Spatial Sense   
o Data, Statistics and Probability 
o Patterns, Functions, and Algebra  
o Problem Solving and Reasoning 

Communication  
 
�  The TerraNova Math Computation 

Total score is based on 20 items in the 
Plus test booklet (a supplemental test).  
This portion of the TerraNova takes 20 
minutes to complete. These items are all 
multiple-choice and involve 
computational problems exclusively.  As 
such, they measure basic and advanced 
math computational skills. The NCE was 
the metric used for all analyses using 
this test score.  Objectives measured in 
this portion of the math test for the 7th 
grade tests include: 

 
o Decimals 
o Fractions 
o Integers 
o Percents 
o Order of Operations 

In addition to these total math scores, the 
CTB-McGraw Hill scoring department 
provides objective performance indices 
(OPI) for each objective measured; these are 

                                                 
20 NCE was used instead of the scale score because it is easier to interpret 
and it was more sensitive to variability in student scores.   
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criterion-referenced. OPI is an estimate of 
the number of items that a student (or group 
of students) could be expected to answer 
correctly if there had been 100 such items 
for that objective.  OPI is used in a number 
of analyses presented in this report.   

CTB-McGraw Hill also provides 
criterion-referenced performance levels.  
This provide a means for comparing test 
results with standards of academic 
performance that have been determined by 
panels of expert teachers, research scientists, 
and content specialists.  These panels’ 
judgments were translated into five levels: 
Step 1, Progressing, Nearing Proficiency, 
Proficient, and Advanced. 

Reliability for a national sample of 
students was found to be .87, with a range 
of .80-.91. The standard error of the mean 
averaged to 2.81 for Fall and Spring 
administrations. The item difficulty index 
averaged at .56 with a range of .27 to .90.  
These values reflect the fact that the test 
was designed to measure well throughout 
the range of performance shown at each 
grade level.  CTB-McGraw Hill also states 
that the test has established content, 
construct, and criterion-related validity. 
For more information on the technical 
qualities of the TerraNova, the reader is 
referred to the Technical Bulletin 
published by CTB-McGraw Hill. 
 
SURVEYS 
 
Student Surveys. A student survey was 
administered in the Fall (September through 
October, 2004) and Spring (May through 
June, 2005).  It was developed primarily to 
measure:  
 

�  Perceived Math Ability (e.g. I’m good at 
math)  

�  Math-Related Affect (e.g. Mathematics 
makes me feel comfortable)  

�  Enjoyment of Math (e.g. I enjoy doing 
work in math)  

�  Importance of Math  (e.g. Math is a 
worthwhile, necessary subject)  

�  Math-Related Effort and Motivation 
(e.g. I can get smarter in math by trying 
hard)  

�  Satisfaction with math program  
 
These scales were included in order to 

obtain measures of the impact of the 2004 
PH Course 2 Middle School Math program 
on affective student outcomes. While some 
items were created by PRES Associates, 
others were derived from three scales with 
published reliability and validity21.  Internal 
consistency of the scales measuring 
attitudinal constructs range from .68 to .86.  
The split-half coefficient was .89.  High 
scores represent a very positive attitude or 
strong agreement (scales are from 1 to 5). 

 
Teacher Surveys. Information was collected 
via surveys from teachers during the Fall 
(September through October, 2004) and 
Spring (May through June, 2005). In 
addition to obtaining teacher background 
and demographic information, the survey 
was developed to measure:  

  
�  Current and past classroom practices  
�  Teacher knowledge of mathematics  
�  Organizational factors/context 
�  Attitudes about student learning, 

effective mathematics instruction, and 
their classes 

�  Attitudes about their curriculum 
 

Some items were obtained from existing 
scales, while others were developed for the 
study22.  Internal consistency of the scales 

                                                 
21 Portions of the survey were based on existing surveys reviewed in the 
following articles:  Marsh, H. (1990). The structure of academic self-
concept: The Marsh-Shavelson model. Journal of Educational Psychology, 
82, 623-636;  Kloosterman, P. & Stage, F. K. (1992).  Measuring beliefs 
about mathematical problem solving. School Science and Mathematics, 92, 
109-115; Mulhern, F. & Rae, G. (1998). Development of a shortened form 
of the Fennema-Sherman Mathematics Attitudes. Educational and 
Psychological Measurement, 58, 295-306. 
22 Items in this survey were developed by PRES Associates and modified 
from the Trends in International Mathematics and Science Study (TIMMS) 
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measuring attitudinal constructs range from 
.82 to .93.  High scores represent a very 
positive attitude or strong agreement (scales 
are from 1 to 5).   

  
Classroom Observation Forms.  A 
classroom observation form, grounded in 
state and national standards in mathematics 
content and pedagogy, was developed to 
guide observations.  This form is largely 
based from existing protocols that have been 
used extensively and across the nation23.  
Modifications were made to reflect content 
and practices typical of 7th grade math 
classes, as well as to examine 
implementation of key components of the 
PH Course 2 Math program. A pilot study 
showed that the inter-rater agreement among 
PRES-trained observers for the qualitative 
and quantitative portions of the observation 
form was high (86%).   
 
Site Selection Criteria 
 

Sites were selected24 using the following 
criteria:  

�  Urban/suburban areas, in different 
geographical areas; 

�  Schools had to contain multiple math 
teachers at the 7th  grades; 

�  Relatively low % of second-language 
learners (less than 20%) 

�  Relatively high minority (less than 90% 
Caucasian) 

                                                                         
2003 Teacher Questionnaire Science Grade 8 (Washington, DC: National 
Center For Education Statistics) and the 2000 National Survey of Science 
and Mathematics Education Science Questionnaire (Rockville, MD: 
Westat). 
23 The Classroom Observation Form was derived largely from the following 
protocols: Horizon Research’s Local Systematic Change Professional 
Development Classroom Observation Protocol; Western Michigan 
University Science and Mathematics Program Improvement Center’s K-12 
Mathematics Teaching Practices Observation Form; and NSF-funded 
Collaborative for Excellence in Teacher Preparation’s Core Evaluation 
Classroom Observation Protocol. 
24 In addition to obtaining referrals from PH sales representatives, PRES 
Associates obtained a list of schools that met key selection criteria (e.g., 
relatively low attrition rates, diverse student ethnic backgrounds, 33% or 
more free/reduced lunch) from Market Retrieval Data Corporation (MRDC).  
This company has a comprehensive database of virtually all schools across 
the country. The obtained sample consisted of 500 middle/junior high 
schools.  Districts/schools were randomly selected from the lists and 
contacted until a sufficient sample agreed to participate in the study. 

�  Historically low student mobility rates (less 
than 20%) 

�  Interest in using 2004 PH Course 2 Math 
program 

�  Willingness/commitment to fully participate 
in all aspects of the study 

 
Other major criteria included: 1) that there 
be no other major math initiative(s) at the 
school; and 2) the typical math curriculum 
employed by the school fell under the 
“comparison” programs which provided a 
contrast to the PH Course 2 Middle School 
Math program. 
 

� ������ ���� �  ���
�
 �
 
Site Characteristics 
 

A total of 3 middle schools participated 
in the PH Course 2 Middle School Math 
study.  Figure 1 displays the geographical 
location of each of the participating sites25.   
Sites consisted of three urban schools, one in 
a large city, the other two in a medium sized 
city. 
 
Figure 1. PH CRS2 RCT Study Sites 
 

 
 

Site level characteristics and case studies 
by sites are provided in Appendix E.  
Participating sites have more African 
American students and more students on 
free or reduced lunch than the national 

                                                 
25 Due to confidentiality agreements with each of the participating sites, the 
exact location and name of the schools have been omitted.  

Site C 
1 Urban 
school in 

Ohio 

Site A&B 
2 urban 

schools in 
Virginia 
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average, as is typical of many urban school 
districts. 
 

�  School size varied among the sites, from 
723-1127.  

�  Ability levels within the student 
populations were fairly consistent 
among sites.  Teachers reported that 
overall the classes included in the study 
contained mostly moderate to low 
performing students, with some variance 
between classes. Each teacher reported a 
few high achieving students in each 
class. All sites were characterized as 
performing below average on state 
assessments. 

�  The study population had high 
proportions of students on free or 
reduced lunch (83.4%), with a range of 
from each site 79.9% to 91.4%.  
Although, this is much higher than the 
national distribution (36.6%), it is quite 
representative of middle schools in 
urban settings. 

�  All schools were ethnically diverse, with 
a large proportion of African Americans 
in the study (68.4%).  Caucasians were 
the next largest ethnic group, with 
25.8% of the population.  

�  Class sizes ranged from 18 to 41, with 
the average being 25. 

�  At all sites there were initiatives aimed 
at improving upon students’ state test 
scores, due to schools not meeting 
adequate yearly progress.  However, 
since random assignment occurred 
within schools, all teachers and students, 
regardless of RCT group assignment, 
were equally exposed to these 
initiatives. In addition, monitoring of 
sites showed no evidence of a local 
history event or disruption.  

 
Student Characteristics 

 
The final sample consisted of 453 7th 

grade students.  Note that only students who 
remained in the study throughout the year 
are included in this table.  Table 3 presents 
the demographic distribution among study 

participants.  As previously noted, the 
sample includes a much higher proportion of 
African Americans and a lower proportion 
of Hispanics and Whites as compared to 
those found nationwide.  In addition, this 
sample included a higher proportion of 
students receiving free/reduced lunch as 
compared to the national norm, but this is 
fairly representative of middle schools in 
urban settings.  
 

Preliminary analyses26 were performed 
to examine whether baseline differences 
existed as a function of student 
demographics.  Chi-square analyses on the 
four demographic characteristics noted in 
Table 3 (see next page) showed that none of 
the variables were associated with group, 
p>.05

27. This means that the treatment and 
control students were highly comparable on 
all the measured demographic categories of 
gender, ethnicity, grade, special education, 
and free/reduced lunch status.   

 
In terms of ability levels, participating 

teachers reported their students as having a 
broad-range of abilities, with the majority of 
students characterized as below average or 
average.  The treatment class at Site C was 
an “inclusion” class in which students with 
IEPs are “mainstreamed” with other 
students.  Examination of the TerraNova 
pretest scores showed that participating 
students, on average, performed below grade 
level (5.86-Total Math and 6.87-Math 
Computation).  In addition, they were at the 
34th and 46th  percentile, respectively, of the 
national sample.  This indicates that this 

                                                 
26 All details regarding analyses on baseline differences and  attrition 
analyses are provided in the accompanying Technical Report.  Main findings 
are drawn from the Technical Report and presented herein. 
27 “Significant” means that we can be 95% or more confident that the 
observed differences are real.  If the significance level is less than or equal to 
.05, then the differences are considered statistically significant.  If this value 
is greater than .05, this means that any observed differences are not 
statistically significant and may be interpreted as inconclusive.  However, at 
times this may be referred to as “marginally significant.”  In this case, the 
criterion is more liberal and means that we can be 90% or more confident 
that the observed differences are real. 
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sample is below par of the national sample 
of 7th graders who took this test in the fall.   

 
In addition, pre-test differences on the 

assessment measures were also examined.  
The student level analyses28 revealed 
significant differences on 6 of the 15 
outcomes analyzed (this included all math 
objective scales).  Treatment students 
performed significantly better on the pretest 
than control students as measured by the 
following TerraNova objectives: 1) 
Measurement, 2) Geometry and Spatial 
Sense, 3) Data, Statistics and Probability, 4) 
Patterns, Functions, and Algebra, and 5) 
Problem Solving and Reasoning.  Control 
students performed significantly better than 
treatment students on the Percents 
TerraNova objective.  There were no 
significant differences on the overall 
measures of Math Total and Math 
Computation.  However, pretest scores were 
used as covariates in multilevel models in 

                                                 
28 Teacher level (aggregate) analyses were also performed and results 
showed no significant differences on any of the tests measured. More 
information on this is provided in the Appendix of the Technical Report, 
which is an accompanying document. 

order to equate the groups and enhance the 
analyses’ power to detect treatment effects. 

 
Teacher Characteristics 

  
There were 7 teachers (3 control and 4 

treatment) who participated in the RCT. The 
4 treatment teachers taught a total of 9 
classes and the 3 control teachers taught a 
total of 9 classes. Six teachers are female 
and one is male.  Teachers are Caucasian (4) 
and African American (3).   
 

In regards to educational background, 2 
teachers have a Master’s degree in 
Management and Elementary Education.  
The remaining 5 have a Bachelor’s degree in 
Elementary Education and Middle School 
Education/Math.  Five teachers are state 
certified to teach mathematics.   
  

Teacher experience ranged among the 
participating teachers.  Teachers had taught 
from 0 to 39 years, with the average number 

                                                 
29 Data was obtained from the National Center for Education Statistics: 
Snyder, T. and Hoffman, C. (2002).  Digest of Education Statistics 2001   
(NCES 2002-130).  Figures represent distributions across all grade levels. 

Table 2.  Student Demographics Distributions 
Treatment 
(n=375) 

Control  
(n=344) 

Total  
(n=719) 

National29 Characteristics  
 

Count Percent Count Percent Count Percent Percent 
Male  111 48.3% 101 45.3% 212 46.8% 50.2% Gender 

 Female 119 51.7% 122 54.7% 241 53.2% 49.8% 
White 54 23.5% 63 28.3% 117 25.8% 61.2% 
Hispanic 4 1.7% 12 5.4% 16 3.5% 16.3% 
African Am. 166 72.2% 144 64.6% 310 68.4% 17.2% 
Asian 4 1.7% 3 1.3% 7 1.5% 4.1% 

Ethnicity 
 

Other 2 .8% 1 .4% 3 .7% 1.2% 
Subpopulations* 

Special 
Education 

25 10.9% 18 8.1% 43 9.5% 13.3%  

Free/Reduced 
Lunch 

158 82.7% 119 84.4% 277 83.4% 36.6% 

*Teachers in School C did not provide free-reduced lunch information for each student (n=125). In addition, Schools A & B could not provide 
LEP information for students and School C reported no LEP students.  Therefore, this category is excluded from the table. Counts (and 
percents) do not include this missing information. In addition, attendance information for the study year was collected.   Results showed only 5 
students as missing more than ¼ of class (1 treatment and 4 control students).  This information is excluded from the table above because 
measure not taken at baseline. 
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of years taught being 14.  When asked about 
their experience in teaching at the 7th grade 
level specifically, results showed that 
teachers had taught between 0 to 20 years, 
with the average being 6 years.  The 
majority of teachers (5) had less than 5 years 
of teaching experience at their current grade 
level and three teachers were in their first 
year of teaching 7th grade math (2 treatment, 
1 control). Teachers have taught at their 
school for an average of 6 years.  Three 
teachers have taught only at their current 
school, with the remaining four having 
taught at 1 to 3 other schools.  
 

Given the caveat that analyses at the 
teacher level has an inherent lack of power 
to detect differences due to the small sample 
size (n=7), preliminary analyses were run to 
examine whether the treatment and control 
teachers were comparable on key teacher 
level characteristics. Results revealed no 
significant baseline differences among 
teachers in terms of terms of degree earned, 

knowledge of mathematic areas, teaching 
experience in math in general, and teaching 
experience in 7th grade math in particular, 

p>.05. 
 

Instructional Content, Coverage 
and Practices 
 
 In general, teachers taught similar 
content within sites given that all schools 
and districts had a local scope and sequence 
that had to be covered.  This was 
particularly true at Sites A and B, where 
strict district pacing guidelines mandate 
when each state objective must be taught.  
The order of instruction in the pacing 
guidelines did not follow the order of 
instruction in either the control or treatment 
text and therefore, modifications were made.  
At site C, local standards dictate content as 
well, but provide teachers with more 
flexibility.  For the most part, teachers 
covered all content as described in Appendix 

C.  However, due to the fact the treatment 
teacher at Site C taught a large class with a 
significant portion of inclusion students, this 
teacher did not make it through the entirety 
of the PH program30.   
 

The structure of the lessons generally 
followed a similar pattern in treatment and 
control classrooms across sites as well.  
Note that this is due to common pedagogical 
approaches that all teachers employ (i.e., 
review, teach, and independent practice).  
Generally, teachers began each lesson with a 
warm-up activity consisting of review 
exercises or other exercises designed to 
engage students for the lesson.  This was 
followed by a review of these exercises 
(either providing the answers or going over 
each exercise’s solution step-by-step).  In 
some cases, homework was reviewed as 
well.  Lessons were then taught via 
traditional, lecture format, though some 
teachers would occasionally engage in 
investigations-oriented activities or math 
games.  Independent practice generally 
followed in the form of textbook or 
worksheet exercises, and homework was 
typically assigned 4 to 5 nights per week.  
All teachers used formal or informal checks 
for understanding throughout their classes. 
Generally, there were no notable differences 
between treatment and control teachers in 
regards to how lessons were structured, 
though treatment teachers at Sites B and C 
seemed to provide formal closure to lessons 
with more regularity. 
 

In terms of other common pedagogical 
practices (i.e., how lessons are delivered) 
employed by effective teachers, treatment 
and control teachers noted that they: 

 
�  Try to individualize instruction to the 

needs of students, 

                                                 
30 Namely, the teacher did not cover geometry and measurement, algebra 
(patterns/rules and graphing), and probability. 
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�  Try to determine whether students 
have the prerequisite knowledge and 
are able to understand the lesson, 
during and after its been delivered 

�  Provide intervention as needed, 
�  Provide review of previously taught 

concepts,  
�  Formally assess students and help them 

prepare for national and state exams, 
�  Center communication on what 

students are learning rather than 
controlling behavior (including 
balancing talk between teachers and 
students and encouraging participation 
from all students), 

�  Help students develop and use 
problem-solving and investigation 
skills, and 

�  Require students to show their work 
and explain their answers. 

 
The above discussion highlights that 

there were several common elements 
between treatment and control classrooms 
(in terms of content covered and broad 
pedagogical practices employed).  This is to 
be expected in any type of study evaluating 
entire curricula against one another. It must 
be emphasized that such overlap between 
treatment and control conditions will reduce 
effect sizes.  

 
However, there was some variation in 

how often they did these activities but the 
extent of these differences was, for the most 
part, similar within treatment and control 
groups.  Some teachers focused more on 
helping students with their reading and 
writing skills in the context of math.  Some 
teachers also placed more emphasis on 
determining their students’ prerequisite 
knowledge, bringing the lesson to a close, 
and making real-world math connections.    
Treatment teachers at Sites B and C 
provided formal closure with more 
regularity than control group teachers, 
however, and treatment teachers seemed to 
use investigations activities and/or math 

games, more than control group teachers.  
Additionally, one treatment group teacher 
used computer and online resources with 
much greater frequency than all other 
participating teachers.  However, most 
variations existed within both treatment and 
control teachers. 

 
Moderate to high intervention fidelity 

(with high fidelity being the average) was 
also evident among treatment teachers (see 
Table 4). When asked the extent to which 
they used the Course 2 Math program as the 
basis of their math lessons, treatment 
teachers indicated that they used it “greatly” 
to “completely.” Examination of the teacher 
log information31 revealed that the only 
component that was not implemented with 
high fidelity across all teachers was in 
closing the lesson (through review or 
discussion).  However, it is also important to 
give teachers leeway in their implementation 
of any program.  After all, effective teachers 
modify their practices and activities based 
on student needs and levels of 
understanding.  Given this consideration 
then, for the most part, teachers 
implemented the program with fidelity. 

 

                                                 
31 Ratings calculated by obtaining the average number of times in a week 
they engaged in these activities.  This number was compared to the goal (e.g. 
actual/goal*100) to obtain a percentage of goal met.  High implementation is 
categorized as 80% or above of goal met; moderate is 60 to 79% of goal 
met; and low implementation is less than 59% of goal met. 
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Table 3. Implementation of PH Key 
Components32 (Counts) 

 Implementation Level 

 Low Moderate High 

Went over key 
concepts 

0 0 4 

Check skills before a 
lesson 

0 1 3 

Check understanding 
during a lesson 

0 0 4 

Review past math 
concepts  

0 0 4 

Provide independent 
practice 

0 0 4 

Closed lesson 1 1 2 

Provided Reading 
and Math Literacy 
worksheets as needed 

0 1 3 

Provided Guided 
Problem-Solving 
worksheets as needed 

0 0 4 

Assess knowledge 
regularly 

0 0 4 

 
In addition, there was no evidence of 

contamination33 in any of the sites.  
Teachers would limit curricular-based 
conversations with teachers in their own 
group and primarily use their own 
curriculum.  When outside resources were 
used by control teachers, these never 
included the PH 2004 Course 2 Math 
program materials. In addition, slippage 
(i.e., unplanned deviations from the 
implementation of the program) was not 
evident from the Fall and Spring 
observations. 
 

It should be noted that the potential for 
contamination was given careful 
consideration when determining the level of 

                                                 
32 Teachers were asked to refer to pacing guidelines and to try to stay within 
3 lessons (another key component).  However, for some teachers this was 
unrealistic given the varying ability levels of students in the schools/classes.  
Therefore, the pace of the lesson was ultimately left to the discretion of the 
teacher and is not analyzed for fidelity. 
33 Contamination refers to when the treatment (in this case, the PH 2004 
Course 2 Math program) is used across conditions and hence, the study 
becomes invalid. 

random assignment.  Based on extensive 
piloting that occurred in 2003-2004, 
researchers found that the benefits of 
random assignment at the teacher level 
(hence, controlling for school level factors) 
with careful monitoring of possible 
contamination, outweighed the risk of 
contamination. This was confirmed by our 
pilot study which showed that our 
procedures were effective in measuring the 
possibility of contamination. Procedures 
used to make sure contamination did not 
occur included an in-depth study orientation 
with both treatment and control teachers, 
site visits made to both treatment and 
control classrooms to observe what was 
occurring in classrooms, and weekly teacher 
logs that monitored practices and materials 
used. 
 

� �
���
 �
 
 This section is organized by the key 
evaluation questions and reviews major 
findings first, followed by a more detailed 
account of the results. In addition, detailed 
descriptions of the analyses involving 
assessment data are provided in the 
accompanying Technical Report. The 
findings described herein are based on 
overall results of these analyses.  
 
Major Findings  
 
Does math ability improve over the course 
of participating in the Prentice Hall Course 
2 Math program? 
 
Results showed that math performance 
significantly improved from pre- to post-test 
as measured by the TerraNova Math Total 
subtest.  In addition, improvement in 
performance was evident on all math 
objectives measured.  There was no 
improvement as measured by the TerraNova 
Math Computation subtest, however. 
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Is the Prentice Hall Course 2 Math 
program associated with improvements for 
various subgroups? 
 
Preliminary analyses showed that the 
program worked equally well with students 
receiving free/reduced lunch, special 
education students, and females as compared 
to students not receiving free/reduced lunch, 
non-special education students, and males 
respectively.  Results also showed 
significantly greater change in low-
performers (i.e., students at or below the 25th 
percentile at pretest) than high-performers 
(i.e., students at or above the 75th percentile 
at pretest).  Low-performing students 
significantly improved from pre- to post-
testing while high-performing students’ 
performance decreased, though not 
significantly. 
 
Does using the Prentice Hall Course 2 
Math program result in increased student 
achievement as compared to other types of 
math programs?  
 
There was a notable difference in treatment 
and control students’ performance.  
Treatment students performed better than 
control students on the TerraNova Total 
Math test (with constructed-response items) 
and the objectives of Geometry, 
Communication, and Number and Number 
Relations at post-testing after controlling for 
pretest differences.  This shows that the 
program had a positive effect on middle 
school student math performance.  These 
findings, along with the non-significant 
effect found on the computational portion of 
the TerraNova, suggest that the PH Course 2 
program may be particularly effective in 
improving students’ ability to read and write 
in math, problem-solve, and communicate 
results effectively.   
 

Does participation in the Prentice Hall 
Course 2 Math program result in other 
positive outcomes? 

 
Students reported significantly more positive 
affect towards math (i.e., they were more 
relaxed and comfortable with math), and 
enjoyed math more than control students, 
after equating the students on attitudes in the 
Fall. In addition, a higher proportion of 
treatment students indicated wanting to take 
advanced courses of Algebra 2 and 
Trigonometry in high school as compared to 
control students. 
 
Teachers were also asked the extent to 
which their math program assisted them 
with various teaching practices.  Results 
showed that treatment teachers indicated 
more assistance from their Course 2 Math 
program than control teachers from their 
curricula in a number of areas including: (1) 
individualizing instruction to below average 
students; (2) assisting students with 
previously taught concepts; (3) providing 
test preparation; and (4) making connections 
to real-life.  
 
What did users of the Prentice Hall Course 
2 Math program think about it? 
 
Treatment teachers overwhelmingly liked 
the program.  All treatment teachers thought 
the program was an effective tool in their 
instruction, were satisfied with the program,   
felt their students were academically 
challenged by it, and would definitely 
recommend it. Teachers reported that the 
program was particularly effective with low 
and average performing students, but 
differed in their opinions on its efficacy with 
high performers needing challenge. 
Furthermore, approximately 80% of 
treatment students liked their math textbook 
and workbooks. 
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What are the key characteristics of the 
Prentice Hall Course 2 Math program 
implementation and training? 
 
Training 
 
Based on observations of trainings 
(including exemplary practices) and 
feedback obtained by teachers, it is 
recommended that trainings include: (1) a 
thorough discussion of the program’s  
research base and philosophy; (2) walking 
teachers through the typical instruction of a 
lesson, while pointing out key program 
features; (3) more hands-on training with the 
technology components (and access to it 
before the initial training); and (4) provision 
of training should occur at least 1 month 
prior to the start of the school-year to the 
extent that this is feasible. Additionally, all 
necessary program materials should be 
provided to participating teachers before the 
start of the school year so they can 
familiarize themselves with program 
components. 

 
Implementation  
 
Treatment teachers followed the guidelines 
with fidelity. Generally, they went over key 
concepts and checked skills at the beginning 
and during each lesson, assigned homework 
each school night, provided review of math 
concepts and extra help to at-risk and 
students of limited reading/writing abilities 
2-3 times per week, and assessed formally 
with regularity.  Their students also tended 
to engage in problem-solving activities and 
reading, reflection, and communication 
about math frequently.  However, strategies 
employed and program use, along with class 
climate, tend to function together to help 
produce positive outcomes.  Thus, it is 
important that teacher level characteristics 
and practices are taken into account when 
interpreting study results. 

Detailed Results  
 
Does math abil i ty improve over 
the course of part icipating in 
the Prentice Hall 2004 Course 2 
Math program? 
 

Multilevel modeling was performed on 
the data in order to measure growth from pre 
to post34.  Results showed significant growth 
in treatment students as measured by the 
TerraNova Total Math subtest.  As a 
reminder, the Total Math subtest consists of 
multiple-choice (MC) word problems and 
constructed-response (CR) items.  The Total 
Math Computation subtest consists of 
computational problems and is multiple-
choice; students did not demonstrate 
significant growth on this subtest (see Figure 
2).   
 

Figure 2.  PH Course 2 Students’ Math 
Performance at Pre and Post-testing 
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�  Across all treatment students, there was significant 

growth on the TerraNova Total Math subtest. 
�  There was no significant improvement as 

measured by the Math Computation subtest. 
 

 

                                                 
34 This analytical technique has the advantage of being able to take into 
account nesting (students within classrooms within teachers) and associated 
dependency issues (students within the same class being more similar to one 
another than to students in other classes).  Detailed rationale on what 
statistical analyses was performed and why is provided in the accompanying 
Technical Report. 



 

#-� � � � ����������� � � � � � � � � � � � � � ���������	
����
����� ������  
17                            Prepared by PRES Associates 
#- � � � � ���������� � � � � � � � � � � � � � � ���������	
����
�����������  

In order to examine whether treatment 
students improved in specific areas, 
multilevel models were conducted on the 
TerraNova math objectives.  Results showed 
significant improvement on all objectives 
(see Figure 3).  

 

 

Figure 3.  PH Course 2 Students’ Math Objective Performance at Pre and Post-testing (OPI) 
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�  Students showed the greatest improvement in the areas of computing Percents, Number and 

Number Relations, Geometry and Spatial Sense, and Data, Statistics and Probability. 
 
 

Improvement among PH Course 2 
students can also be seen in growth of grade 
equivalent scores and percentile ranks.  As 
shown in Table 5, 7th graders were below 
grade level in Total Math at pre-test. At 
post-test, students grew approximately 1 
grade level as measured by Total Math 
(from 5.9 to 7.0).  Their relative percentile 
ranking also improved by 6%. Still, there 
remained a gap between this sample (at a 
grade level of 7.0) and the national norm 
sample (at a grade level of 7.9). On Math 
Computation, students began just below 
grade level (at 6.9) and grew less than half a 
grade level (7.4).  In addition, there was no 
growth in the percentile ranking from Fall to 
Spring on Math Computation. 

Table 4.  PH Course 2 Students’ Grade Equivalent 
(GE) and Percentile Ranking (PR) at Pre and 
Post-testing 

Total Math Total Math 
Computation 

 

GE PR GE PR 
Pre 5.9 34th 6.9 46th 
Post 7.0 40th 7.4 45th 
�  Course 2 students grew from a grade level of 5.9 

(34th percentile) on the Math Total subtest to 7.0 
(40th percentile).  On the Math Computation 
subtest, they grew from a grade level of 6.9 to 
7.4, though their percentile ranking decreased by 
1%.  This is because in Spring, 7th graders are 
expected to have higher test scores than those 
obtained from this sample. 
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Improvement was also evident on the 
TerraNova performance levels35.  Change 
can be examined by looking at post-test 
performance levels relative to where they 
were at pre-test (see Table 6). Green boxes 
show the percentage of students who 
improved, yellow refers to the percent of 
students who exhibited no change, and red 
boxes show the percent of students who had 
a decrease in performance.  As an example, 
47% of treatment students who were 
progressing at pretest increased to the 
nearing proficiency (38.7%) and proficient 
(8.1%) level at posttest.   
 
Table 5.  PH Course 2 Students’ TerraNova 
Performance Level at Pre and Post-testing 

Post  
Step 1 Prog-

ressing 
Nearing 

Proficiency 
Proficient Advanced 

Step1 39.6% 38.5% 20.8% 1.0% .0% 
Progressing 21.0% 32.3% 38.7% 8.1% .0% 

Pre* 

Nearing 
Proficiency 

18.2% 13.6% 40.9% 22.7% 4.5% 

*No students were advanced at pre-testing and only 3 were 
proficient. Therefore, results are not displayed. 
  
�  60% of students categorized as Step 1 at pretest 

improved to a progressing to proficient level at 
post-test. 

�  47% of students categorized as progressing at 
pretest improved to a nearing proficiency to 
proficient performance level at post-test 
compared to the 21% whose performance 
decreased to Step 1.   

�  27% of students categorized as nearing 
proficiency at pretest improved to the proficient 
and advanced levels at post-test, while 31% 
showed a decrease in performance.  However, 
these results are based on only 22 students. 

 
 

Generally, treatment students’ 
 performance improved significantly over the 
course of participating in the 2004 PH Course 

2 Middle School Math program. 

 

                                                 
35 It should be noted that the performance categories are established by CTB-
McGraw Hill and are citerion-referenced.  Different cut-offs are established 
for Fall and Spring. Furthermore, these performance levels are directed 
towards middle school students (6-8th grades) and are used to describe their 
performance towards 8th grade math goals. As such, in Spring of their 8th 
grade year, students should be proficient or advanced.   

Is the Prentice Hall Course 2 
Middle School Math program 
associated with improvements 
for various subgroups? 
 
 Analyses were performed to examine the 
relationship between the PH Course 2 Math 
program and the performance of special 
student populations.  The results 
summarized in this section deal with the 
performance among treatment students only.  
This provides Prentice Hall with 
preliminary, descriptive information on how 
well the program works with various 
subgroups. 
 

Results showed a significantly greater 
change in the performance of treatment 
students classified as low-performing (i.e., 
students who were at the 25th percentile and 
below at pre-testing) than treatment students 
classified as higher-performing (i.e., 
students who were at the 75th percentile and 
higher at pre-testing), as measured by the 
TerraNova Math Total. As shown in figure 
7, simple effects tests showed significant 
growth from pre- to post for the low-
performing students. Among higher 
performing students, although there was a 
decrease in Math Total scores from pre- to 
posttest, the decline was not significant. 
There was no difference as measured by the 
TerraNova Math Computation score. 
However, it should be noted that this was an 
urban and for the most part, a very low 
performing sample.  Therefore, there were 
few high performers (NTotal=13 and 
NComputation=32) so results showed be viewed 
as preliminary and interpreted with caution. 
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Figure 4.  Repeated Measures ANOVA Results for 
Treatment Students by Student Ability Level at 
Pre-testing 
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In addition, analyses focused on 
free/reduced lunch vs. non-free/reduced 
lunch, special education students vs. non-
special education, and males vs. females 
showed no significant differences, p>.05.  
This suggests that the program worked 
similarly across these different types of 
students. 
 

Results showed that the PH Course 2 Math 
program worked just as well with students 

receiving free/reduced lunch and students not 
receiving this assistance, special education and 
non-special education, and males and females.  

 
Note that the focus of the above analyses 

was to examine if the PH Course 2 Middle 
School Math program was positively 
associated with student performance (and it 
is). This analysis does not examine how 
students improved over time as compared to 
control students. The following section 
presents analyses of how the treatment 
condition compares to the control condition. 
 

Does using the Prentice Hall 
Course 2 Math program result in 
increased student achievement 
as compared to other types of 
math programs? 
 
 Prior to discussing the results found, it is 
important to understand the differences and 
similarities of the PH Course 2 Math 
program and the control curricula.  This will 
assist the reader in interpreting the results 
and effect sizes36 found.   
 
COMPARISON OF PRENTICE HALL  COURSE 2 
MATH AND CONTROL CURRICULA 
 

All programs are comprehensive basal 
math programs. However, control curricula 
are older (released in 1994 and 1999) than 
the 2004 Prentice Hall Course 2 program 
(see Appendix C).  In addition, the control 
program materials lack the abundance of 
ancillary materials and technological 
resources available with the Prentice Hall 
program.  The most notable instructional 
difference between both of the control and 
treatment texts, is that the Prentice Hall 
Course 2 program has more regular, 
embedded assessment (e.g., Diagnostic 
Tests, Instant Checks, Check Skills You’ll 
Need, etc.) and diagnostics than both control 
texts.  The Prentice Hall program also more 
clearly identifies lesson objectives, key 
concepts, and vocabulary than the control 
texts.   

 
There are some differences between the 

control program used at Sites A and B, 
which is the same curriculum (1999), and 
the control curriculum used at Site C (1994).   
When contrasted with the Prentice Hall 
Text, the control curriculum at Sites A and 

                                                 
36 Effect size (ES) is commonly used as a measure of the magnitude of an 
effect of an intervention relative to a comparison group.  It provides a 
measure of the relative position of one group to another.  For example, with 
a moderate effect size of d=.5, we expect that about 69% of cases in Group 2 
are above the mean of Group 1, whereas for a small effect of d=.2 this figure 
would be 58% and for a large effect of d=.8 this would be 79%. 
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B is very similar in terms of structure and 
content.  Both open lessons with exploration 
or investigation activities, offer multiple 
examples for each lesson, and emphasize 
checking for understanding during the 
lesson.  Both offer teachers ideas and 
resources for differentiated instruction, 
provide an abundance of leveled practice 
examples, including test preparation 
questions.  However, the PH text offers 
more of these items than the control text.  
The Prentice Hall program more clearly 
identifies lesson objectives, key concepts, 
and vocabulary than the Site A and B 
control text.   Additionally, the PH program 
emphasizes reading and writing in math 
more.   The content of both programs is also 
similar, as both are aligned to NCTM 
standards (the PH program is aligned to 
newer standards), and Algebra is both 
explicitly emphasized and embedded 
throughout each program. Lesson order is 
different, with the PH program starting with 
higher order concepts, such as integers.   
However, any major content differences 
were mitigated by strict local pacing 
guidelines. 

 
There are more significant differences 

between the PH program and the control 
program used at Site C (1994).  Lessons in 
the PH text are longer, more explicit (in 
terms of lesson objectives, vocabulary, and 
key concepts) and offer more examples, 
more leveled practice, more investigation 
activities, more real world connections, and 
more regular spiral review.  The PH 
program offers teachers many more 
resources for differentiated instruction and 
leveled practice.  The programs are similar 
in their basic lesson structure (traditional 
basal programs) and that they emphasize 
problem solving skills and speaking and 
writing about mathematics (though the PH 
curriculum offers formal math and literacy 
materials).  In terms of content, the PH 

program emphasizes Algebra to a much 
greater extent37.  In all, the PH program 
appears to be more challenging, but 
simultaneously offers more resources to 
reach all learners.  Differences in content 
may have been minimized because the 
control teacher at Site C regularly 
augmented the program with several 
workbooks from other publishers and self-
created resources, and the fact that local 
curriculum guidelines were in place.  
 

Finally, there were no major differences 
between the groups in terms of how the 
lessons were structured or delivered. That is, 
teaching styles were generally comparable 
across treatment and control teachers, 
though treatment teachers at Site B and Site 
C provided closure more regularly than their 
control group counterparts. Additionally, 
both groups generally covered similar 
content.  
 

In summary, the PH program and the 
control curriculum at Sites A and B were 
quite similar to one another in terms of 
structure and content taught (even with the 
aforementioned discrepancies in emphases 
and methodologies). These differences were 
mitigated by strict local pacing guidelines.  
There were larger differences between the 
program employed at Site C and the PH 
curriculum, but again differences were 
minimized by local curriculum guidelines 
and control teacher augmentation of the 
program.  In addition, the instructional 
strategies and practices employed by 
treatment and control teachers were 
generally similar.  Given this information, 
and the fact that the duration of the study 
and exposure to the program occurred 
during one school year, small effect sizes are 
likely38.  It should also be noted that 
                                                 
37 See comparison of chapter topics in Appendix C for more detail. 
38 Even with training provided, there is a learning curve for teachers in their 
first year of implementing a new program. It can be expected that their 
comfort level and ability to use the program well will increase with more 
time and as such, that effect sizes observed will be larger.  Indeed, it is 
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according to Slavin39, a leader in educational 
research, an effect size of .25 is considered 
educationally significant 

  
RESULTS 
 

Results40 showed significant differences 
between treatment and control students’ 
post-test math performance, after controlling 
for pretest differences, as measured by the 
Total Math (with constructed-response) and 
the Geometry and Spatial Sense objective.  
In addition, marginally significant 
differences were found for the objectives 
Number and Number Relations and 
Communication. This means that the 
Prentice Hall Course 2 Middle School Math 
program had a positive program effect; 
treatment students did better than control 
students.   These findings of significant 
differences on the TerraNova Math Total 
portion of the test, which includes a number 
of constructed-response items, and in the 
Communication objective, along with the 
non-significant effect found on the 
computational portion of the TerraNova, 
suggest that the PH Course 2 program may 
be particularly effective in improving 
students’ ability to read and write in math, 
problem-solve, and communicate results 
effectively.  This is consistent with 
qualitative comparisons made between the 
2004 PH program and control curricula.  It 
was found that the PH program places 
greater emphasis on reading, speaking and 
writing about mathematics and offers more 
formal resources, such as Guided Problem-
Solving and Reading and Math Literacy 
workbooks. 

 
 

                                                                         
recommended that cumulative student exposure be examined to determine 
the sustainability of effects observed. However, due to practical and fiscal 
limitations, this study was done in only one school year. 
39 Slavin, R. E. (1986). Best-evidence synthesis: An alternative to meta-analysis 
and traditional reviews. Educational Researcher, 15, 5-11. 
40 It is important to note that these results were consistent across all 
analytical techniques employed (i.e., two-level multilevel models and 
propensity scoring methods). 

Results showed a positive program effect such 
that treatment students performed better than 
control students on the TerraNova Math test. 

 
In order to better understand the effects 

found41, Figures 5 and 6 display the percent 
of treatment students that can be expected to 
be above the average of the control group 
(see blue part of bar).  As shown, 85% of 
students using the 2004 PH Course 2 
program are more likely to have scored 
above the average of control students as 
measured by the TerraNova Math Total, 
compared to only 15% of control who are 
above average of the treatment students.  

 
Figure 5.  Percent of 2004 PH Course 2 Students 
Above and Below Average Relative to Control 
Students (Total Scores) 
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�  Results show that 85% of treatment 

students scored above the average control 
student on the TerraNova Total Math, as 
compared to 15% of the control students 
scoring above the treatment students. Only 
53% of treatment students performed better 
on the computational portion of the 
TerraNova, compared to 47% of the 
control students performing better.  Indeed, 
there was no difference between the two 
groups on this latter measure. 

                                                 
41 This information is displayed as opposed to actual means because these 
results are based on multi-level models which produce coefficients based on 
complex algorithms and that are not easily interpreted, especially with the 
inclusion of multiple covariates. 
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Figure 6.  Percent of 2004 PH Course 2 Students Above and Below Average Relative to Control Students 
(Objectives) 
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�  Results on the objectives showed that the treatment students significantly outperformed the 
control students on Geometry and Spatial Sense (86% better than the average control 
student), and marginally significantly on the Communication (98% better) and Number and 
Number Relations (80% better) objectives.  In contrast, only 14%, 2%, and 20% of control 
students performed better than treatment students in the respective objectives. 

�  Though the differences between the groups on Data, Statistics, and Probability, Problem 
Solving and Reasoning, and Fractions were not statistically significant, effect sizes were 
moderate (.63 to .75). In fact, with the exception of Decimals, and the negative differences 
for Percents and Order of Operations, all effect sizes were over the threshold of .25, which is 
considered educationally significant. 
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Multilevel models were also run that 
included the subgroups of gender, minority 
status, and free/reduced lunch status.  
Models were also run to examine if effects 
were similar across schools.  Results showed 
that on the TerraNova Total Math score, 
School A and C had more favorable 
program effects than School B. No other 
subgroup effects reached statistically 
significance. 

 
Analyses were also performed by 

student ability classifications (i.e., low 
performing students who were at the 25th 
percentile and lower at pre-testing and high 
performing students who were at the 75th 
percentile and higher at pre-testing).  It is 
important to note that due to the small 
sample sizes and likely dependency issues, 
no causal, conclusive statements should be 
made. Nevertheless, these results are 
presented for preliminary, exploratory 
purposes.  
 

Among high performing students, results 
showed that treatment students had 
significantly higher math computation 
scores than control students after controlling 
for pretest scores (see figure 7).  There was 
no significant difference on Total Math.  
Among low performing students, results 
showed that treatment students had 
significantly higher total math scores than 
control students after controlling for pretest 
scores. However, there was no significant 
difference on math computation. 

Figure 7.  Students’ Post-Test Performance by 
Student Ability Level and Group 
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Does participation in the 
Prentice Hall Course 2 Middle 
School Math program result in 
other positive outcomes? 
 
STUDENT ATTITUDES AND ASPIRATIONS 
 
 Information on math-related student 
attitudes was compared between treatment 
and control students. Results showed that 
treatment students had more positive affect 
(i.e., were more relaxed and comfortable) 
toward math and enjoyed math more than 
control students, after controlling for pre-
attitudes, F(1, 140)=5.98, p=.02, d=.41 and F(1, 142)=7.72, 

p=.006, d=.46 respectively.   
 
Figure 8.  Student Affective Attitude* by Group  
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�  Treatment students had significantly more 
positive affect towards math and enjoyment 
of math. 
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 Differences in math aspirations (i.e., 
advanced math classes they were planning to 
take in high school) were also examined. 
Results showed a significant relationship 
between group and the type of math class 
that they were planning to take.  
Specifically, more treatment students 
planned to take Algebra 2 and Trigonometry 
than control students, � 2=5.09, p=.02 and � 2=4.73, 

p=.03, respectively.  This is important because 
research shows that students who take high-
level high school courses, including 
advanced mathematics, (and assuming intent 
leads to action) are more likely to enroll in 
and complete bachelor’s programs than 
those who do not42. 
 

Table 6.  Percent Indicating They Plan to Take 
Math Class in High School by Group (N=336) 

Math Class Control Treatment 
Pre-algebra 28.9% 25.7% 
Algebra 1 41.6% 48.1% 
Algebra 2 44.3%* 56.7%* 
Geometry 50.3% 58.8% 

Trigonometry 15.4%* 25.1%* 

Pre-Calculus 18.1% 20.9% 
Calculus 30.9% 34.8% 
Statistics 12.1% 15.0% 
�  Treatment students were much more likely 

to want to take the advanced courses of 
Algebra 2 and Trigonometry in high school 
compared to control students. 

 
Treatment students tended to be more relaxed 
and comfortable with math and generally, had 
higher math aspirations than control students. 

 
CLASSROOM PRACTICES 
 

Treatment teachers indicated that their 
students engaged in a similar amount of 
math activities (e.g., completing homework, 
recording and analyzing data, engaging in 

                                                 
42 Adelman, C. (1999). Answers in the tool box: Academic intensity, 
attendance patterns, and bachelor’s degree attainment. Washington, DC: 
U.S. Department of Education. 
 

test preparation activities, etc.) this year as 
compared to last year43.   

 
Treatment teachers reported that their students 
engaged in a similar amount of activities this 

school year compared to last year. 

 
Teachers were also asked the extent to 

which their middle school math program 
assisted them with various teaching 
practices.  Results showed that treatment 
teachers indicated more assistance from 
their Prentice Hall 2004 Course 2 Math 
program than control teachers from their 
curricula in the areas of individualizing 
instruction to below average students, 
assisting students’ understanding of 
previously taught concepts, preparation of 
students for state or national exams, and 
making real-world connections, t(5)=2.35, p=.07, 

d=1.8, t(5)=2.67, p=.01, d=2.9, t(5)=2.26, p=.07, d=1.6, t(5)=2.51, 

p=.054, d=1.8, respectively. These findings are 
notable because even with the small sample 
size (n=7) and associated low power, these 
findings were significant and effect sizes 
were large. As such, this indicates that this is 
a major positive finding with regard to the 
supportive resources provided by the 
program.  Furthermore, the ease of use of 
the program with its supportive resources 
may result in a decrease in planning time for 
teachers. It can be hypothesized that as a 
result of this program, teachers have more 
time and resources to help students 
producing indirect, positive student benefits.  
However, these indirect student effects may 
not be directly tapped by the measures 
included in this study. 

 

                                                 
43 Note that comparisons among control teachers cannot be done because 
two control teachers did not teach at the school last year and therefore, data 
is only available from one teacher for the 03-04 school year. 
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Figure 9.  Program’s Relationship with 
Perceptions of Assistance by Group 
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Compared to control teachers, treatment 
teachers felt that the program helped them 
support their students with individualized 

instruction to below average students, assisting 
students with previously taught concepts, 

preparing their students for  
State and national tests, and helping teachers 

make real-world connections. 

 
What did users of the Prentice 
Hall Course 2 Math program 
think about it? 
 
“The program is excellent. I’ve enjoyed using 
the teaching materials.” 

--  7th Grade Math Teacher  
 
“The Teacher’s [Edition] was easy to follow 
and provided a myriad of activities to complete 
with the students.  As a first year teacher, I 
found the textbook easy to follow and plan 
from.” 

-- 7th Grade Math Teacher 
 

Treatment teachers overwhelmingly 
liked the program.  Although there were no 
significant differences between treatment 
and control teachers (and their programs), 
all treatment teachers agreed that their 
program was an effective tool in their math 
instruction, were satisfied with the program, 
felt their students were academically 
challenged, and would recommend it.  

Figure 10.  Teacher Attitudes of Math 
Program by Group (% Indicating 
Agreement) 
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All treatment teachers thought the program 
was an effective tool in their instruction, were 
satisfied with the program, felt their students 

were academically challenged by it , and would 
definitely recommend the PH Course 2 Middle 

School Math program. 

 
Generally, treatment students also liked 

the program.  Indeed, they were more 
satisfied than the control students when 
rating their textbook and workbooks, 
t(331)=5.14, p<.001, d=.57 and t(331)=4.50, p<.001, d=.49. 

 
Figure 11.  Student Attitudes of Middle School 
Math Program by Group  
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Treatment students were more satisfied than 

the control students when rating their textbook 
and workbooks. 
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STRENGTHS 
 

Teacher ratings of various program 
components are provided in Appendix D.  
Comparisons between treatment and control 
teachers’ ratings of these components 
showed differences, in favor of the PH 2004 
Course 2 Math program, in the following 
areas: 
 

�  Organization of textbook 
�  Ease of use of textbook 
�  Increasing students’ higher order 

cognitive skills and applied skills 
�  Preparation of students for future math 

courses and tests 
�  Connections to the real-world  
 
While each participating teacher liked 

different aspects of the program best, they 
all cited several program components as 
effective and enjoyable, including: 

 
�  Practice workbooks (including the Guided 

Problem Solving  workbook) 
�  State-specific test prep resources 
�  Reading and Math Literacy Masters  
�  Grab ‘n Go Resources 
�  Exam View Test Generator 
 

They also identified several lesson 
components they found to be effective, 
including Key Concepts, Check Skills You’ll 
Need, Checks for Understanding, and 
vocabulary. Teachers enjoyed the general 
layout of the program and found it easy to 
use.  One teacher especially enjoyed using 
the technological resources, including 
PresentationPro, the iText on CD ROM, 
Phschool.com, and the online Math 
Diagnosis and Intervention System.  
However, other treatment teachers did not 
use these resources as much due to limited 
access to computers and/or general 
unfamiliarity with the technology. One 
teacher also reported that parents enjoyed 
using the iText on CDROM with their 
children. 

 
Teachers were also asked what features 

of the PH Course 2 program distinguished it 
from the other programs they had used in the 
past.  Teachers cited the ancillary 
workbooks, ease of use of the Teacher’s 
Edition, technological resources, and, more 
broadly, the amount of ancillary resources 
and options provided by the program as 
notable differences.  

 
Generally, teachers noted that the 

program was useful for working with 
students of all abilities. All teachers believed 
that the Course 2 program was especially 
useful for the low and average-performing 
students. In regards to how well it works 
with higher-performing students, comments 
were more mixed. 
 
“It was really great for low performing students 
and also provided a challenge for the high 
performing students.” 

-- 7th Grade Math Teacher 
 
WEAKNESSES 
 
 None of the treatment teachers noted 
major weaknesses with the Course 2 
program.  However, they all reported feeling 
overwhelmed by the amount of materials 
provided.  Individual teachers made note of 
the following weaknesses:  
 

�  Teachers at Sites A & B, expressed 
frustration that topics in the text were 
not in the same order as the mandated 
district pacing guidelines aligned to state 
standards, forcing them to jump around 
in the text.  For some, this led to issues 
with certain topics because the PH text 
assumed prior knowledge that had not 
yet been covered in the local curriculum. 

�  One teacher observed that the student 
workbooks were too similar in 
appearance, causing students to bring 
the wrong ones to class on occasion.   
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�  One teacher would have liked more 
additional examples and problems in the 
Teacher’s Edition that were not 
contained in the Student Edition and 
student workbooks. 

 
What are the key characteristics 
of the Prentice Hall Course 2 
Math program’s training and 
implementation? 
 
TRAINING  
 

It is important to note that training was 
not provided on effective teaching strategies 
or on math content but rather on how to use 
the PH 2004 Course 2 Math program (i.e. 
what was available and when/how to use).  
In this respect, qualitative feedback obtained 
from the treatment teachers indicated that 
the training was sufficient. 

 
However, they also felt that training 

would have been more efficient had all 
program materials been available prior to the 
initial training.  This is consistent with the 
evaluators’ observations as well.  Due to the 
lack of availability of some ancillary 
resources, and delays in the textbook 
shipments in the Course 2 Math RCT, 
teachers did not have these materials for 
hands-on review during the training, and in 
some cases, prior to the start of the school-
year.  While the trainers did a good job of 
describing these materials and the teachers 
were able to view some samples, it would 
have been best if all the materials were 
present44.  The lack of materials, especially 
the textbooks and, in the case of the Virginia 
middle schools, major teaching resources, 
created a climate of concern and teachers 
were understandably anxious.   

   
This is important because lack of 

availability of important resources could 

                                                 
44 Some ancillary materials were simply not available due to release dates 
after the start of the study.   

have an effect on program implementation 
and effectiveness; after all, teachers need 
time to review a new curriculum in order to 
get comfortable with it, develop new lesson 
plans, and so forth.  In sum, the lack of 
materials, including major teaching 
resources, created a climate of concern and 
teachers were understandably anxious and 
overwhelmed when the materials did arrive.  

 
The lack of availability of PH Course 2 Math  
program materials made the teachers anxious 

and overwhelmed them when program 
materials arrived.  

 
Based on observations of trainings 

(including exemplary practices) and 
feedback obtained by teachers, it is 
recommended that trainings include the 
following components: 

 
�  Training should begin with a thorough 

discussion of the program’s philosophy, 
research base, and instructional design.  This 
will help teachers better understand how and 
why key features work to improve upon 
students’ math skills. 

�  Trainers should walk teachers through the 
typical instruction of a lesson, while 
pointing out core program elements.  Lesson 
modeling should be incorporated as well.  
Transition issues should also be discussed if 
the program has not been used in the prior 
grade level. 

�  Some teachers reported not using the 
technical resources available due to the time 
required to learn how to use them. 
(However, lack of access to technology at 
school was the biggest barrier to use).  To 
alleviate this barrier, easy-to-read manuals 
should be provided along with the software.  
To the extent that it is feasible, training on 
the technology should also be more hands-
on.  It is also recommended that technical 
support be very accessible.  Most 
importantly, teachers should be provided 
with technological resources and manuals 
before initial training so they can familiarize 
themselves with the materials.   
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�  Prentice Hall should be prepared to offer 
trainings at least 1 month prior to the start of 
the school-year45 so that teachers can review 
the materials and be more fully prepared to 
teach using the program. As previously 
discussed, a number of teachers noted being 
overwhelmed by all the program had to offer 
in the beginning of the school year and the 
late arrival of some materials. 

 
IMPLEMENTATION  
 

Due to the limited number of treatment 
teachers (4) and lack of variability in 
implementation of program components and 
teaching strategies, examination of 
implementation features among high versus 
low performing classrooms cannot be done. 
Instead, the following provides a summary 
of the strategies employed and resources 
used by all treatment teachers. 

 
Strategies Employed 
 

As previously noted, treatment teachers 
did a very good job of following the 
implementation guidelines. The following 
table shows the number of days in a typical 
week that teachers engaged in various 
activities as outlined in the guidelines.  
Generally, they went over key concepts and 
checked skills at the beginning and during 
each lesson, assigned homework each school 
night, provided review of math concepts and 
extra help to at-risk and students of limited 
reading/writing abilities 2-3 times per week, 
and assessed formally with regularity.   
 

                                                 
45 Of course, this will depend on when the program is purchased. 
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Figure 12.  Number of Days In a Typical Week that Course 2 Teachers Engaged in Activities  
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In addition, treatment teachers tended to 

have their students engage in problem-
solving activities and reading, reflection, 
and communication about math frequently. 
 
Resources Used 
 
 A detailed table with the percent of time 
treatment teachers used various PH Course 2 
resources is provided in Appendix D.  Of 
note is that teachers used the following 
resources over 25% of the time (excluding 
Student and Teacher Editions of textbook): 
 
�  Teacher Edition Interactive Textbook  
�  Presentation Assistant Plus! 
�  Teacher Express CD ROM   
�  Check Understanding section 
�  Check Skills You'll Need section 
�  Review Exercises (Mixed, Cumulative, 

and/or Chapter review provided in text) 
�  Checkpoint Quiz 
�  Reteaching Worksheets 
�  Student Guide and Practice Workbook 

 
It should be noted that strategies 

employed and program use, along with 
classroom characteristics, function together 
to help produce positive outcomes.  For 

instance, an effective teacher is more apt to 
individualize instruction and therefore, may 
use the Enrichment or Reteaching resources 
more often.  Similarly, a teacher who uses 
the Key Vocabulary and Concept review is 
also providing reading/writing and math 
connections along with review.  Indeed, 
prior research46 has shown that pedagogical 
approaches employed by teachers are just as 
important as the intervention itself. 

 

� � ���
�� �
 

In sum, results of this study showed that 
the Prentice Hall Course 2 Middle School 
Math program is significantly related to 
positive student outcomes. Preliminary 
evidence suggests that the program is 
equally effective for students receiving 
free/reduced lunch and students not 
receiving this assistance, special education 
and non-special education students, and 
males and females. However, the program 

                                                 
46 Gersten, R., Lloyd, J. W., & Baker, S. (1998).  Designing high quality 
research in special education: Group experimental designs. Washington 
DC: U.S. Department of Education. 
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may be more effective with low-performing 
students than high-performing students.  

 
Furthermore, there was a notable 

difference in treatment and control students’ 
performance.  Treatment students performed 
better than control students on the 
TerraNova Total Math test (with 
constructed-response items) and the 
objectives of Geometry, Communication, 
and Number and Number Relations at post-
testing after controlling for pretest 
differences.  This shows that the program 
had a positive effect on middle school 
student math performance.  These findings, 
along with the non-significant effect found 
on the computational portion of the 
TerraNova, suggest that the PH Course 2 
program may be particularly effective in 
improving students’ ability to read and write 
in math, problem-solve, and communicate 
results effectively. The PH program’s 
emphasis in these areas and the resources of 
Guided Problem-Solving and Reading and 
Math Literacy workbooks may explain the 
observed effects. 

 
In addition to these positive effects on 

student performance, treatment students 
reported more positive attitudes than control 
students.  They were more relaxed and 
comfortable with math and enjoyed math 
more.  A higher proportion of treatment 
students also intended to take advanced 
math courses of Algebra 2 and 
Trigonometry.  This is important because 
research indicates that students who take 
advanced math courses are more apt to 
succeed in college. 

 
In terms of the perceived assistance that 

the program gave to the teachers, treatment 
teachers overwhelmingly felt that the 
program assisted them compared to control 
teachers (as evident by the large effect 
sizes).  Notably treatment teachers rated the 

PH Course 2 Math program significantly 
higher than control teachers did in a number 
of areas including: (1) individualizing 
instruction to below average students; (2) 
assisting students’ understanding of 
previously math concepts; (3) providing test 
preparation; and (4) making connections to 
real-life. 

 
Recommendations for further 
research  
 
 Further research needs to be conducted 
to fully understand whether the Prentice Hall 
Course 2 Math program is effective.  After 
all, replication is a key in science in 
“proving” the effectiveness of a program or 
product.  Furthermore, this program and 
research study was implemented within one 
school year.  It is likely that more subtle 
program effects take time to develop as 
teachers become more familiar with the 
program and its resources.  As such, 
longitudinal studies that measure growth of 
students’ performance over time are 
warranted. This might include RCTs 
conducted over multiple years.  Another 
viable option for conducting this type of 
research is quasi-experimental studies using 
statewide assessment data.  Such studies 
have numerous advantages including high 
statistical power as a result of large sample 
sizes, data has already been collected, and 
are generally less expensive47.   
 
 In addition, there were some issues that 
should be addressed in future studies.  The 
following consists of a list of major issues 
that may affect future studies and 
recommendations. 
 

�  Delays in textbooks and major teaching 
ancillary material shipments did not 
allow for some teachers to review them 

                                                 
47 A well-designed quasi-experimental study with equivalent groups and not 
having major attrition or disruption problems can be classified as “meeting 
evidence standards with reservations” according to WWC documentation. 
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prior to the start of the school-year.  As 
such, teachers were overwhelmed with 
all the resources and did not have 
sufficient planning time prior to the 
school year. Future studies should 
ensure that all materials arrive at least 1 
month prior to the school year.  

�  Although we attempted to collect a 
sufficient sample in special populations 
(e.g., LEP), it was difficult to obtain this 
information due to district 
confidentiality policies.  In addition, it 
should be noted that this research was 
conducted in urban settings with a high 
proportion of students receiving 
free/reduced lunch (an indicator of low 
socioeconomic status).  Further research 
should be conducted in more diverse 
settings that include more variation in 
subgroups, including academic abilities. 

�  As a result of the hierarchical nature of 
the study (i.e., students nested in classes, 
classes nested in teachers, etc.) and 
likely dependency issues (i.e., students 
in one class being more similar to one 
another than students in another class), 
multilevel modeling took place in the 
analyses of the data.  However, when 
conducting multilevel modeling, it is 
necessary to have a sufficient sample at 
the higher level (i.e., teacher level), 
given these dependency issues.  The 
power analysis described in the 
Technical Report for this study showed 
that these models could detect a 
moderate to large effect size. Given that 
the effect sizes are likely to be small48, 
the lack of power may have prevented 
examination of more subtle program 
effects. Note that fiscal constraints 
prevented a larger sample size from 
being used.  However, it is 
recommended that without these 
financial and practical limitations, future 
studies should include a larger sample of 
subgroups and larger sample of teachers. 

                                                 
48 The content that was taught in all of these math classes was very similar.  
After all, these were not supplemental programs but core basal curricula.  As 
such, teachers, regardless of program, taught about decimals, geometry, and 
so forth.  Because of this, comparisons of two programs which teach the 
same content are likely to yield small effect sizes.  Typically, effect sizes for 
educational programs range from small to moderate (or .20-.50). 

�  Related to this, using multiple methods 
(e.g., multilevel models and propensity 
scoring methods) is an effective way to 
be more confident in the results of a 
study taking place in hierarchical 
settings.  

 
In conclusion, this RCT with its use of 

quantitative and qualitative methods enabled 
PRES Associates to determine that the 
program produced more positive outcomes 
relative to other programs and it caused 
positive improvements in student 
performance.  Teachers found this program 
much more user-friendly and helpful to their 
students compared to control teachers.  In 
addition, researchers were able to obtain 
preliminary information on why the program 
may work.  Still, further research is needed 
to build upon the findings presented in this 
report. 
 

 
 



 

)'� � � � ����������� � � � � � � � � � � � � � ���������	
����
����� ������  
32                            Prepared by PRES Associates 
)' � � � � ���������� � � � � � � � � � � � � � � ���������	
����
�����������  

 
 
 

����1��2�� �
�

�����3�45�	��3��1�
�6�
�"���71�
�8���������������1��&&�������3�


��1������



 

Table A1: Crosswalk between Study Design Characteristics and WWC Review Standards 

WWC Causal Evidence 
Standards 

Study Characteristics Reference 

Randomization: Were 
participants placed into groups 
randomly? 

Teachers were randomly assigned to control and treatment groups within schools49.  Random assignment 
was conducted via SPSS 12.0’s “Select-Random sample of cases” feature by a senior researcher.  

Final 
Report, pg. 
2 

Baseline Equivalence: Were the 
groups comparable at baseline, 
or was incomparability 
addressed by the study authors 
and reflected in the effect size 
estimate?  

There were baseline differences according to pretest assessments.  As a result, care was taken to include 
the variables that were non-equivalent between the treatment and control groups as covariates in the 
multilevel models. These are reflected in effect size estimates. 

Technical 
Report, 
pgs. 10-12 

Differential Attrition: Is there a 
differential attrition problem that 
is not accounted for in the 
analysis?  

Both measurement and dropout attrition was examined.   
�  There was some evidence for measurement attrition (i.e., proportion of attrition was not 

equivalent among both groups).  However, there were no performance differences, and the 
interaction of group assignment and a number of other variables were not predictive of 
measurement attrition.   

�  There was no evidence for dropout attrition.  39 students dropped out of the study. In addition, 
there was no significant performance difference between control and treatment students who 
stayed and left. 

Technical 
Report, 
pgs. 13-16 
 

Overall Attrition: Is there a 
severe overall attrition problem 
that is not accounted for in the 
analysis?  

Overall attrition due to student dropouts was 8%. Note that this was part of the initial site selection 
criteria; in order to minimize attrition, historical mobility rates were examined and sites with high 
attrition rates were eliminated from consideration. It is unknown what constitutes “severe” attrition as 
defined by the WWC.   

Technical 
Report, 
pgs. 15-16 

Disruption: Is there evidence of 
a changed expectancy/ 
novelty/disruption, a local 
history event, or any other 
intervention contaminants?  

There was no evidence of changed disruption, or a local history event.  Contamination among control 
group teachers was also not observed.  The only obvious treatment contaminant was that the program 
materials did not arrive early enough to allow reviews by teachers.   

Final 
Report, 
pgs. 14 and 
27 

                                                 
49 There are a number of reasons why random assignment to treatment conditions was done at the teacher level within schools.  The most important reason for selecting this level of assignment is that such a design helps to establish 
causality by reducing the threat that school-level factors could have potentially contributed to differences between treatment and control groups.  That is, school “A” might have had something else going on (besides the treatment) 
that may have influenced student performance on the outcome measures.  Since treatment and control groups will be within the same school, school-level explanations of differences would be reduced.  Another reason for within 
school assignment is that it is likely that the treatment and control groups will possess similar characteristics at the onset of the study and therefore enhance comparability.  Third, one of the criteria put forth by the DIAD study is 
that treatment and control groups need to be drawn from the same local pool (Valentine & Cooper, 2003).  The definition of local pool provided in this study refers to subjects within the same classroom or school.  According to the 
criteria, randomization at the district level would not be drawing people from the same local pool.  Note, while this may increase the potential threat of contamination this was contained by an in-depth study orientation, weekly 
teacher logs, and site visits (see pages 3-5). Notably while random assignment at the teacher level within schools helps researchers control for school level differences as potential explanations of observed differences between 
treatment and control groups, teacher level factors can also be present and are important predictors of student performance (Gersten, Lloyd, & Baker, 1998).  Though  random assignment at the teacher level should help address this, 
with smaller sample sizes it is less likely that group equivalence will be ensured.  In order to address this potential  threat to initial group equivalence, additional data was collected on teacher background and practices and taken into 
account in subsequent analyses and interpretation of results. The reason why random assignment was not done at the lower levels (i.e., within classrooms or at the student level), was because (1) the threat of contamination if  the 
same teacher taught both curricula was considered too great, and  (2) it is not practical to randomly assign students to conditions.   Indeed, schools rarely allow outside researchers to randomly assign students to use one program 
over another and use of the school’s scheduling system as a source for randomization is not acceptable due to the fact that students’ previous class schedule, ability level, student/parental requests, and so forth are factored in; this is 
not random. 



 

WWC Causal Evidence 
Standards 

Study Characteristics Reference 

Intervention Fidelity: 
1. Documentation: Is the 
intervention described at a level 
of detail that would allow its 
replication by other 
implementers?    
2. Fidelity: Is there evidence that 
the intervention was 
implemented in a manner 
similar to the way it was 
defined?  

1. Documentation: The implementation guideline provided in Appendix B clearly outlines the 
expectations for implementation of the program.  The 2004 PH Course 2 Math program is described 
herein in sufficient detail and references for further documentation from the publisher are provided. 
2. Fidelity: Extensive procedures were put in place to measure fidelity of intervention including training, 
implementation guidelines, weekly teacher logs, and site visits.  Based upon this, there is evidence for 
overall fidelity of implementation.   

1. Final 
report pgs. 
5-6 and 
Appendices 
B and C  
2. Final 
report pgs. 
3-5 and 13-
14 

Outcome Measures:  
1. Reliability: Is there evidence 
that the scores on the outcome 
measure were acceptably 
reliable? 
2. Alignment: Is there evidence 
that the outcome measure was 
over aligned to the intervention? 

1. Reliability:   The TerraNova Basic Multiple Assessment Math with Plus Test is reliable and valid.  
CTB MacGraw Hill scorers demonstrate a .86 to .98 interrater reliability for constructed-response items.  
In addition, the publisher has extensive information on the validity of this test. 
2. Alignment:  These tests measure math concepts and skills taught in typical 7th grade math courses. The 
content reflects textbook series available from various publishers, curricula from most states, 
mathematics literature, and the NCTM Curriculum and Evaluation Standards and subsequent NCTM 
publications. In addition, the TerraNova offers a broad coverage of content matter and consists of 
multiple-choice, constructed response, and computational problems. 

1. Final 
report pgs. 
7-8 and 
Appendix  
2. Final 
report pgs. 
7-8 

People, Settings, and Timing:  
1. Outcome Timing: Does the 
study measure the outcome at a 
time appropriate for capturing 
the intervention's effect? 
2. Subgroup Variation: Does the 
study include important 
variations in subgroups?  
3. Setting Variation: Does the 
study include important 
variations in study settings?  
4. Outcome Variation: Does the 
study include important 
variations in study outcomes?  

1. Outcome Timing: Post measures were taken within 1 month of the end of the school year.  Pretest 
measures were taken within 1 month of the beginning of the school year.  
2. Subgroup Variation: The sample includes variations in gender, race/ethnicity, and to a lesser extent 
socioeconomic status.  Analyses were conducted by all subgroups, although small sample sizes among 
high-performing students means that the results for these subpopulations should be interpreted with 
caution. 
3. Setting Variation:  All sites were in large urban cities (one in Ohio and the others in New Jersey).  All 
schools were public with an enrollment (723-1127 students) that is typical of schools at this level and in 
such settings (see Appendix F for site characteristics table). 
4. Outcome Variation: Two subtests (Math Total and Math Computation) were used to measure the 
effect of the program on student performance.  In addition, each subtest measured various objectives that 
should be addressed in typical 7th grade math courses. In addition, the impact of the program on student 
and teacher attitudes and classroom practices was also examined. 

1.  Final 
Report pg. 
3 
2.  Final 
Report pgs. 
10-11 
3.  Final 
Report pg. 
9-10 and 
Appendix 
E 
4. Final 
Report pgs. 
7-9 

 
 
 
 



 

 
 

WWC Causal Evidence Standards Study Characteristics Reference 
Testing Within Subgroups:  
1. Analysis by Subgroup: Can effects be 
estimated for important subgroups of 
participants?  
2. Analysis by Setting: Can effects be 
estimated for important variations in 
settings?  
3. Analysis by Outcome Measures: Can 
effects be estimated for important 
variations in outcomes?  
4. Analysis by Type of Implementation: Can 
effects be estimated for important 
variations in the intervention?  

1.  Analysis by Subgroup:  Effects were estimated via multilevel models for the 
subpopulations that we had sufficient data for (i.e., gender, free/reduced lunch status, 
minority status).  In addition, analysis using high-performing students was limited to a 
small sample.  
2.  Analysis by Setting:  Analyses by setting consisted of a preliminary analysis to 
examine the consistency of results across schools.  These analyses showed that the 
program worked more favorably in two schools (A and C) than school B. 
3. Analysis by Outcome Measures: Effects were estimated for each subtest overall and 
corresponding objectives and affective outcomes.  
4. Analysis by Type of Implementation:  Due to limits in sample size at the teacher level 
and the fact that there was little variability in how teachers implemented the program, 
program effects could not be estimated by variations in implementation.   

1. Technical 
Report pgs. 23-24 
and 32 
2.  Technical 
Report pgs. 23-24 
3.  Technical 
Report pgs. 22-23 
4.  Final Report 
pgs. 28 

Analysis:  
1. Statistical Independence: Are the 
students statistically independent or, if 
there is dependence, can it be addressed in 
the analysis?  
2. Statistical Assumptions: Are statistical 
assumptions necessary for analysis met?  
3. Precision of Estimate: Is the sample 
large enough for sufficiently precise 
estimates of effects? 

1. Statistical Independence:  Analysis of the intraclass correlations showed that 
dependency was an issue among this sample of students.  However, this was addressed by 
using hierarchical linear modeling and inclusion of cluster-level covariates. 
2. Statistical Assumptions:  All underlying statistical assumptions were met. 
3. Precision of Estimate:  Power analyses revealed that multilevel models have enough 
power to detect medium to large effects but not enough for small effects. 

1. Technical 
Report pgs. 4 and 
12-13 
2. Technical 
Report footnote 
on pg. 7 
3.  Technical 
Report pgs. 12-13 

Reporting: 
1. Complete Reporting: Are findings 
reported for most of the important 
measured outcomes?  
2. Formula: Can effects be estimated using 
the standard formula (or an algebraic 
equivalent)?  

1. Complete Reporting:  All main findings for the outcomes are presented in this final 
report.  More detailed information on these analyses is provided in the Technical Report. 
2. Formula:  All effect sizes (Cohen’s d) for outcomes measures are calculated and 
presented in the report. 
 

1. All of Final 
and Technical 
Report 
2. Technical 
Report pgs. 22-24 
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Welcome, and thank you for participating in the Prentice Hall Middle School Math (Course 2) 
Study.   We believe your experience with our study will be rewarding and enjoyable.  Not only 
will you contribute to cutting-edge research, but you will also benefit from first-rate professional 
development provided by Prentice Hall professional training specialists.    

 
We understand that it may be challenging to change former practices and implement a new math 
program.  Therefore, we deeply appreciate the time and effort you will be putting into making 
this study a success.  However, we also realize that there will be obstacles and challenges as you 
begin to implement this program.  Under these circumstances, we want and need to hear from 
you; we will make every attempt to guide you through those challenges.  In fact, it is critical that 
any problems you encounter be addressed as soon as possible to ensure that this program is being 
implemented to its full potential.  Feel free to contact Curtis Stauffer, PRES Associates at (307) 
733-3255 if you have any questions, problems, concerns and so forth. 
 
The following provides answers to some common questions teachers may have related to this 
study.  Please read through all of these questions/answers.  Should you have further questions, 
please contact PRES Associates. 
 

Why Is This Research Being Done? 

 
As you are aware, the No-Child Left Behind (NCLB) of 2001 requires that educational materials 
and strategies used by educators in the classroom must be proven by scientific research to 
improve student achievement in the classroom.  Prentice Hall has developed a strong research 
model for determining that their programs are scientifically-based and successful.  As part of this 
ambitious research agenda, Prentice Hall has acquired the services of an external educational 
research firm, PRES Associates50, to conduct a rigorous quantitative research study on the 
effectiveness of the Prentice Hall Middle School Math (Course 2) and Algebra 1 programs.  This 
study will contribute to the growing research base behind Prentice Hall Math and the 
effectiveness of different approaches to math instruction. 
 
 

                                                 
50 PRES Associates is an external, independent, educational research firm with an established track record in conducting large-scale, rigorous evaluations on the 
effectiveness of research materials. 
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Why Do I Need Professional Development? 

 
It takes more than a good math program to raise students’ knowledge of mathematics. It also 
takes good teachers with a thorough understanding of the curriculum and who are supported by 
professional development, school administrators, and parents/guardians.  To this end, it is hoped 
that through the professional development training sessions provided by Prentice Hall on the use 
of its Middle School Math (Course 2) program, all “treatment” teachers participating in the study 
will gain the knowledge and skills to successfully implement this program right from the start.  
 
As you will soon learn, this math program provides numerous teaching resources and supports. 
In order to implement this program successfully, it is essential that teachers have a thorough 
understanding of all the materials provided by the Prentice Hall Course 2 Math Program.  Rather 
than having teachers figure it out on their own, professional trainers will guide you through this 
process, offering examples of when to use certain materials, how to manage and supplement 
classroom instruction, what types of assessments to administer, and so forth. In addition, training 
will be provided on the math technology available. 
 

Why Do I Need To Follow These Implementation Guidelines? 

 
The Teacher Implementation Guidelines were developed as part of the Prentice Hall Middle 
School Math (Course 2) Study.  The guidelines are designed for “treatment” teachers to use 
while implementing the new 2004 Course 2 Math Program.  The guidelines point out key 
program components that must be implemented during math lessons.  These key program 
components have the greatest influence on student learning and performance and therefore 
should be implemented.  In addition, it is critical to ensure that all “treatment” teachers are 
implementing a similar instructional model.  That is, if teachers are modifying the math program 
to an extent that it no longer resembles the original program, the study becomes invalid.  In sum, 
by providing these implementation guidelines, we are attempting to (1) maximize the potential of 
this math program, and (2) ensure that the program is being implemented with equal fidelity 
across teachers.  To reiterate, it is essential that all “treatment” teachers implement the program 
fully as prescribed in the following implementation guidelines.  However, we also do not want to 
restrict your teaching practices.  That is, you should feel free to augment the program as you 
wish, as long as the key components are implemented.  (Note that it is important to indicate any 
additional resources used in the teacher log).   
 
Again, thank you for your participation in this study.  You are an integral part of this study and 
we appreciate your assistance.  We look forward to working with you. 
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Please follow these guidelines as you implement the Prentice Hall Middle School Math 
(Course 2) Program.  All of these checked items are considered critical to the success of the 
program and needs to be done. 
 

ÖÖÖÖ PPAACCII NNGG  GGUUII DDEELL II NNEESS.  Teachers should follow the Pacing Guide provided in the 
Teacher’s Edition (TE)—see page T21.  In addition, refer to the Differentiated Scope of 
Course Tables (pgs. T22-T23) to determine which lessons should be covered depending 
on your class’ level (basic, core, or advanced).  A detailed chapter Pacing Option also 
precedes each chapter and gives you suggestions on which lesson and objective(s) to 
cover each day for that chapter.  Note that the Pacing Guide and Pacing Options are 
specified by the type of class schedule (e.g. traditional and block class schedules).  The 
Pacing Guide takes into account days for reviews, tests, and uses of other special program 
features whereas the Pacing Options does not.  Together, these will help you pace your 
class so that you can complete all chapters within the school year.  

  
Teachers should aim to be within 3 lessons of the Pacing Guide for each chapter.   

 
ÖÖÖÖ CCHHEECCKK   SSKK II LL LL SS  II NN  BBEEGGII NNNNII NNGG  OOFF  LL EESSSSOONN//CCHHAAPPTTEERR.  Teachers should check (via 

exercises, questions, etc.) their students’ skills and knowledge prior to each lesson or 
chapter. This should take about 5 minutes. This is part of the on-going assessment 
component built into the program and helps determine whether students have the 
knowledge requisites to move on to the next area.  You can use the Check Skills You’ll 
Need and Diagnosing Readiness sections of the student textbook (and in your TE) for this 
purpose.  If students do not possess the requisite knowledge or skills, you should provide 
intervention such as reviewing the lesson noted next to “For help” , using re-teaching 
tools, skills handbook, guided-problem solving masters, more practice exercises, or any 
other material that may help your students.  

 
Students should have considerable requisite knowledge and skills before moving on to a new 
topic.  

 
ÖÖÖÖ CCHHEECCKK   UUNNDDEERRSSTTAANNDDII NNGG  DDUURRII NNGG  LL EESSSSOONN.  Teachers should check (via exercises, 

questions, etc.) whether students have understood the material covered during the lesson.  
This should take at least 5 minutes and is also a part of the on-going assessment 
component built into the program.  This is important because it helps teachers determine 
their students’ level of understanding and therefore, modify their instruction accordingly.  
You can use the Check Understanding sections of the student textbook (and in your TE) 
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for this purpose. If some students do not understand, you should provide intervention via 
some form of a reteaching tool (e.g. provide new examples, see the teaching notes in your 
TE).  

 
Students should have an understanding of the material before moving on to the next 
section. 
 

ÖÖÖÖ KK EEYY  CCOONNCCEEPPTTSS.  Teachers will go over each of the key concepts introduced in the 
lesson. These consist of vocabulary words and are highlighted in yellow.  Learning new 
vocabulary helps students develop skills in math communication and helps them succeed 
on subsequent math courses and on standardized tests. 

 
ÖÖÖÖ AASSSSEESSSS  KK NNOOWWLL EEDDGGEE.. Teachers will assess the students’ knowledge of the material 

covered in the chapter.  That is, some form of a chapter test should be given to students.  
This will help you determine how students are performing and their level of 
understanding. The math program offers various resources for assessing students at the 
end of a chapter or you can create your own by picking test items provided with your PH 
program materials.   

 
In addition to assessing students’ knowledge at the end of a chapter, teachers should 
determine whether students understood the material covered in a chapter section.  A 
section consists of approximately 3-5 lessons within a chapter and there are 2 section 
checkpoints within each chapter (for reference, see the table of contents in your TE).  
You can assess your students’ knowledge by providing the Checkpoint Quiz or some 
similar form of assessment/exercises that reviews the material in the preceding section.  
This is important because it allows you to determine how students are performing prior to 
the chapter test.  It also helps prepare students for the chapter test. 

 
ÖÖÖÖ RREEVVII EEWW  PPAASSTT  MM AATTHH  CCOONNCCEEPPTTSS.. Teachers should provide students with the opportunity 

to review past math concepts at least once per week.  This helps to reinforce the material 
learned in earlier lessons or chapters.  Options available include Mixed Review exercises 
contained in each lesson, Chapter Review, and Cumulative Review.  While you don’t 
have to use all of the exercises provided, teachers should use some of them. This is 
important because it allows students to review and evaluate previous math concepts, 
along with current ones so that they can perform better on tests and subsequent math 
classes. 

 
ÖÖÖÖ II NNDDEEPPEENNDDEENNTT  PPRRAACCTTII CCEE.  Teachers will assign independent practice through homework 

and/or in class assignments.  That is, students should have an opportunity to practice new 
math concepts/skills on their own.  There are various resources available to choose 
exercises for independent practice. For example, a teacher may assign exercises provided 
in the student text, use exercises from the Grab-N-Go resource materials, or use the 
Practice Workbook for potential independent practice exercises.  When feasible (e.g. not 
during testing) students should be assigned approximately 30 minutes worth of 
independent practice each school night.  Note that when assigning homework, students 
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should be able to take the textbook home.  In this math program, the textbook is viewed 
as a reference book. 

 
ÖÖÖÖ RREEAADDII NNGG  &&   MM AATTHH  LL II TTEERRAACCYY.  For students who have limited reading and writing skills, 

teachers should provide the Reading & Math Literacy worksheet provided in the Access 
for All Resources. This helps students improve their math vocabulary and literacy.  These 
worksheets are provided for certain lessons only.  You can check if a lesson comes with a 
Reading & Math Literacy worksheet by reviewing the TE’s lesson resource section in the 
beginning of each lesson.  These worksheets are available in Spanish as well.  

 
ÖÖÖÖ GGUUII DDEEDD  PPRROOBBLL EEMM --SSOOLL VVII NNGG..  For students who are considered at-risk, teachers should 

provide the Guided Problem-Solving (GPS) worksheets provided in the Access for All 
resource materials.  This helps students master math concepts by breaking down the 
problem into more manageable components.  Each lesson has an associated GPS 
worksheet.  In the TE, GPS worksheets are denoted next to the relevant exercise with the 
“GPS” symbol.  It is also noted along the bottom margin of your TE practice section for 
each lesson.  At-risk students should complete this worksheet in addition to the class 
homework assignment.  Once a student is no longer designated as at-risk, this is no 
longer necessary.   It should be noted that these worksheets are useful for all students but 
not required, except for those at-risk or struggling. 

 
ÖÖÖÖ CCLL OOSSII NNGG  TTHHEE  LL EESSSSOONN.  Teachers should allow for time at the end of each lesson so that 

students and/or the teacher can bring an appropriate level of closure to the lesson. This 
may include students thinking about and discussing what they are learning as a result of 
the lesson, teachers reviewing what was taught and what students have said they have 
learned, or asking the questions provided in your TE under Closure.  The important thing 
is that you “pull it altogether” at the end of the lesson.  This helps to not only reinforce 
the concepts at the end of the lesson but also gives the students a sense of 
accomplishment.  

 
ÖÖÖÖ OOTTHHEERR  PPRROOGGRRAAMM   CCOOMM PPOONNEENNTTSS..   All other materials provided with this math program 

and not listed here are considered optional.  However, the following Prentice Hall 
program resources are highly recommended.   If it’s feasible and practical, consider using 
the following: 

 
�  Math Online Intervention System (designed to assess student’s knowledge/skills 

and based on result, provides remediation; can also be used for enrichment) 
 

�  Enrichment and Reteaching worksheets (allows you to assign exercises to reach 
different levels of students) 

 
�  Reading & Writing (this may include the Reading and Math Literacy masters 

included in the program, Reading Math sections of text, and writing exercises-
together these help improve your students ability to communicate in math) 
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�  Test-Taking Strategies and Standardized Test Preparation (provides students with 
practice problems and “tips” on how to solve math problems typically seen on 
standardized national and state tests.  Test preparation is also tailored to 
individual states (e.g. Diagnostic and Benchmark Tests).  
 

�  Study Guide and Practice Workbook (for each student, provides 2 pages of 
practice for each lesson, one of which contains extra examples.  This is a great 
resource for the struggling student.) 

 
�  Interactive Textbook CD-ROM (for each student, contains instructional videos 

and activities using calculators, manipulatives and generally help students get a 
better grasp on the concepts being taught) 

 
�  Presentation Assistant Plus (contains all the volumes of transparencies to save 

teachers’ time, plus it contains a CD ROM with all the transparencies organized 
by lesson in PowerPoint format) 

 
�  Daily Notetaking Guide Workbook (helps students learn to take notes and 

provides a means of organizing them)  
 

�  Exam View Test Generator (allows you to create your own tests) 
 

�  Teacher Express CD-ROM (contains the electronic lesson planner, interactive 
teacher's edition and all the print resources on CD so that a teacher has access to 
all the materials without having to take them all home) 
 

As you are aware, we will also be monitoring implementation.  We will conduct two classroom 
observations to determine the extent to which teachers are implementing all key components.  In 
addition, teachers will complete weekly logs to indicate the extent to which they used key and 
optional components. We will provide more detail on the teacher logs shortly. Together, this data 
will help us determine the fidelity of implementation. 
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Use of Resources  
  
The following tables summarize the use of various resources by teachers, based on analysis 

of weekly teacher logs.   Percents reported reflect the percent of time teachers indicated they 
used the program over the course of the school year. 

  
TECHNOLOGY RESOURCES  

  
As shown, the top four PH Course 2 resources teachers used were the Teacher Edition-

Interactive Textbook, Presentation Assistant Plus!, Teacher Express CD ROM, and PH Exam 
View Test Generator.  Among students, the top PH resource used was the Student Edition-
Interactive Textbook.   
 
Table D1.  Percent of Use of Technology by Teachers 

Component Percent Use 

PH Teacher Edition Interactive Textbook 27.50% 

PH Presentation Assistant Plus! 
Transparencies or CD-ROM 27.50% 

Teacher Express CD ROM 26.40% 
PH Exam View Test Generator 23.10% 
Used display device (projector attached to 
computer) 15.40% 

Graphing calculator 13.20% 

PH Math Online Intervention System 11.00% 

PH SuccessNet 11.00% 

PHSchool.com 7.70% 

Other non-PH software or internet resources 
for support materials 

7.70% 

Other non-PH software or internet resources 
for professional development 

1.10% 

 
 
Table D2.  Percent of Use of Technology by Students 

Component Percent Use 

PH Student Edition Interactive Textbook 19.80% 

Graphing calculator 12.10% 

PHSchool.com 7.70% 

Other non-PH software/Internet for learning 
purposes 

7.70% 

PH Math Online Intervention System 5.50% 
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PRINT RESOURCES 
 
 Teachers used the Check Understanding, Check Skills You’ll Need, review exercises, 
Checkpoint quizzes, Reteaching worksheets, and Student Guide and Practice workbook over 
25% of the time.   
 
Table D3.  Percent of Use of Print Resources 

Component Percent Use 

Check Understanding section 49.5% 

Check Skills You'll Need section 47.3% 

Review Exercises (Mixed, Cumulative, and/or 
Chapter review provided in text) 37.4% 

Checkpoint Quiz 36.3% 

Reteaching Worksheets 35.2% 

Student Guide and Practice Workbook 27.5% 

Guided Problem Solving Workbooks 24.2% 

Daily Notetaking Guide Workbook 24.2% 

Diagnosing Readiness 23.1% 

Reading and Math Literacy Masters 23.1% 

Lesson Quiz 20.9% 

Closing Questions for the lesson as provided in 
your Teacher's Edition 

20.9% 

Test Prep lessons and exercises in student 
text(includes Test-Taking Strategies lesson) 

16.5% 

Test Prep Workbook 12.1% 

Enrichment Worksheets 8.8% 

Chapter Test 3.3% 

Diagnostic and Benchmark Tests 2.2% 
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RATINGS OF USEFULNESS 
 
 The peach areas in the table below note the areas in which there were significant differences 
between the ratings given between treatment and control teachers.  Of note is that in all areas, the 
treatment program was rated better than the control program. 

 

Table D4.  Percent Who Rated Resource as Good to Excellent in the Following Areas (and significance level) 

Program Resources Control Treatment p* 
Professional development resources embedded in program 67% 67% 1.00 
Formal assessments 100% 100% 0.35 
Informal assessments 100% 100% 0.42 
Review materials/exercises 67% 100% 0.50 
Independent practice exercises 67% 100% 0.24 
Remediation resources 33% 1% 0.21 
Intervention resources 67% 67% 0.58 
Enrichment resources 33% 100% 0.42 
Technology in the program 67% 100% 0.37 
Supplemental worksheets/books provided with the program (as 
a whole) 67% 100% 0.24 
Reading/writing in math practice provided for students 67% 75% 0.72 
Program's  Internet resources 33% 50% 0.19 
Lesson planning resources 67% 100% 0.42 
Teaching tips 67% 100% 0.21 
Organization of the textbook 33% 100% 0.052 
Ease of use of the textbook 33% 100% 0.052 
Increasing your students' higher order cognitive skills (e.g. use 
of logic/reason) 33% 100% 0.052 
Increasing your students' applied skills (e.g. ability to solve 
word problems) 33% 100% 0.052 
Increasing your students' math skills and knowledge 67% 100% 0.13 
Preparing your students' to do well on tests 33% 100% 0.052 
Preparing your students' to do well in future math courses 33% 100% 0.08 
Connections to the real-world. 33% 100% 0.08 
Connections to other subject areas. 0% 50% 0.24 
Overall quality of your assigned math program 67% 67% 0.23 
*A value less than .10 is considered marginally significant.  Given the exploratory nature of these comparisons, the more liberal criteria (<.10) 
are highlighted. 
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SITE LEVEL CHARACTERISTICS AND CASE 
STUDIES  
 

Site visits are critical in order to better 
understand the context in which a program 
is being used.  In addition, environmental 
factors (e.g. school factors, local history 
effects) can influence the results of a study 
and it is necessary to at the very least 
document such factors.  The case study of 
site visits is accomplished by triangulating 
the data from the site/classroom 
observations, post-observation interviews, 
and the implementation logs, and capturing 
the perspectives of various participants51.   
The following provides information about 
each of the sites, collected from the 
participating teachers, school administrators, 
and our own school-related research. 
 

The table on the following page displays 
demographic information from each of the 
sites, as well as across all sites and 
nationally.  Key findings include: 
 
�  453 7th grade students participated in the 

Course 2 2004-5 RCT throughout the 
year. The treatment (50.7% of sample) 
and control (49.3% of sample) were  
nearly equal in size. 

 
�  Minority ethnic distributions varied 

between sites, but all sites had large 
proportions of African Americans.  
Across all sites, African Americans 
made up 68.4% of the sample. 

 
�  The study sample has a much higher 

proportion of African Americans 
students (68.4%) and students on free 
and reduced lunch (83.4%) than the 
national 7th grade population (13.3% and 
36.6%, respectively).    

                                                 
51 It is important to note that, when interpreting information from such 
qualitative data collection techniques, the data reported consist of recurrent 
and shared themes that emerged.  That is, comments from a single individual 
which are not reflective of a larger proportion of respondents are not 
identified as a finding or “theme.” 

�  The study sample had a slightly higher 
proportion of females (53.2%) than 
males (46.8%). 

 
�  The samples are generally representative 

of the schools as a whole in terms of 
demographic characteristics.   

 
 
    



 

Table E1. Final Study Sample: Characteristics of Sites Participating in the PH Course 2 Math RCT (2004-2005) 

School 
Teachers/ 
Classes 

Total 
Participating 

Students 
Ethnic 

Distribution 

Special 
Education 

% 
Free/ Reduced 

Lunch % 
Gender 

Distribution 
Middle School A 3 200 White-18.5% 12.0% 79.9% Male – 46% 
Virginia 2-TX (5) 129-TX Hispanic-1%   Female – 54% 
Grades 6-8 1-CT (3) 71-CT African Am.-79%    
   Asian-.5%    
   Nat. Am.-.5%    
   Other-.5%    
Middle School B  2 128 White-19.5% 6.3% 91.4% Male – 53.9% 
Virginia 1-TX (3) 60-TX African Am-80.5%  Female – 46.1% 
Grades 6-8 1-CT (3) 68-CT    
      
    

 
 

  
Middle School C 2 125 White-44% 8.8% N/A Male – 40.8% 
Ohio 1-TX (1) 41-TX Hispanic-11.2%  82% school-wide Female – 59.2% 
Grades 6-9  1-CT (3) 84-CT African Am-39.2%    
   Asian-4.8%    
   Nat. Am.-.8%    
   7(4TX; 3CT) 453 White-25.8% 9.5% 83.4% Male – 46.8% 
Overall 9 TX classes 230-TX Hispanic-3.5%  Female – 53.2% 
(Across all sites) 9 CT classes 223-CT African Am-68.4%   
     Asian-1.5% 

 

  
   Nat. Am.-.7%    
   White-61.2% 13.3% 36.6% Male-50.2% 
National    Hispanic-16.3%   Female-49.8% 
Population   Black-17.2%    
    Asian-4.1%     
   Other-1.2%    
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Sites A & B52 

 
About the School – Middle Schools A and 
B are located in a medium-sized city in 
Virginia and are in the same school district.  
Increasing housing developments in the area 
over the years have resulted in crowded 
schools.  At school A, portable classrooms 
are used and teachers share classroom space.  
At school B, classroom space is somewhat 
cramped and there are two portable 
classrooms as well. The schools are public 
middle schools with grades 6-8.  Enrollment 
for School A in 2004-5 was 1127 and for 
School B was 780.  In both schools, the 
student population is majority African-
American, with a smaller white population.  
School-wide demographics are reported as 
follows:   
 
 

School A School B 
�  71% African 

American 
�  74% African 

American 
�  26% White �  25% White 
�  2% Hispanic �  1% Other 
�  2% Asian  
  

In 2003-2004, according to state reports, 
61% of 8th grade students in School A and 
69% of 8th grade students in School B 
passed the statewide math assessment.  In 
comparison, 80% of 8th graders statewide 
passed the math assessment.  This indicates 
that the students at these sites are generally 
of lower ability compared to the students 
statewide.  
  
Both schools were “Accredited with 
Warning” for the 2004-2005 school year by 
the state of Virginia.  The schools received 
this warning because their performance on 
the Math (both schools), English (both 

                                                 
52 Because the two sites are located in the same district and site 
characteristics are very similar, site summaries are presented together.  Any 
discrepancies are noted in the summary. 

schools), and History (for School B only) 
portions of statewide assessments fell below 
the required standard of 70% passing. 
Additionally, the schools were classified by 
the state as “not making AYP” during 2003-
2004 and 2004-5.  A three-year school 
improvement initiative is currently 
underway in the district, which defines the 
systems, processes, and practices needed to 
achieve full accreditation.  Before school 
and after-school tutoring and remediation 
are also offered to all students. 
 
At the start of the 2003-2004 school year, 
25.7% of the teachers in School A and 8.9% 
of teachers in School B were teaching with 
“provisional” teaching certificates.  
Approximately 10.8% of the core academic 
classes within School A and 5.0% of classes 
in School B were taught by teachers not 
meeting the federal definition of highly 
qualified, down from 33.5% and 15.2%, 
respectively, at the start of the 2002-2003 
school year.    
 
About the Participants –From Middle 
School A, there were a total of 3 teachers (2 
treatment, 1 control) and 8 classes (5 
treatment, 3 control).  There were a total of 
200 students in the RCT (129 treatment, 
71control).   The average class size was 25 
students. From Middle School B, there were 
a total of 2 teachers and 6 classes 
participating (3 classes each), split evenly 
between treatment and control groups (60 
treatment group students and 68 control 
group students for a total of 128). The 
average class size was 21 students.  Class 
length at both schools was 47 minutes. 
 
Teachers reported that overall the classes 
included in the study contained moderate to 
low performing students, with some 
variance between classes.  Most stated that 
most students began the year below grade 
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level.  Each teacher reported a few high 
achieving students in each class.  
 
About the Math Curriculum – Teachers 
must follow district pacing guidelines, 
which are tied to state standards.  Teachers 
are required to cover a particular Virginia 
Standard of Learning (SOL) in a set amount 
of time.  As a result, teachers (both 
treatment and control) do not follow their 
curricula as ordered in the texts, and must 
search their program materials to see where 
each element of a standard is addressed.  It 
appears that the curriculum guidelines 
introduce higher-level concepts earlier in the 
year than the textbooks do. 
 
The primary textbook used previously by 
treatment teachers, and during the study by 
the control group teachers, is a core basal 
math program published in 1999.  The 
program emphasizes “building blocks for 
higher math” including algebra, test 
preparation strategies and problem solving.  
Teachers are provided with professional 
development opportunities via the Teacher’s 
Edition and a teacher resource CD-ROM.   
Each lesson is accompanied by alternate 
examples and assessments as well as 
enrichment and suggestions for meeting 
individual student needs.  In addition to the 
text, control teachers use self-created 
materials, state and district resources, and 
supplements to help them teach the state-
mandated curriculum guidelines.  
 
At School A, the control teacher relied 
primarily on the control program and used a 
consumable student workbook and test-prep 
workbook from the program as well.  
Treatment teachers used the Prentice Hall 
program almost exclusively, and used most 
of the supplemental materials.  They did not 
use the online/computer resources much, 
due to limited access to computer labs and 
student difficulties with passwords.  All 

teachers augmented program materials with 
district and state-created resources aligned 
to state standards, especially in the spring as 
testing neared.  One treatment teacher also 
used an older textbook (not the control text) 
to provide additional practice for concepts 
taught using PH Course 2 materials during 
the spring semester.  All students were 
allowed to use calculators.   
 
At School B, the control group teacher 
reported that he53 used the control text 
sparingly, supplementing the book with 
other textbooks, supplemental worksheets, 
games and manipulatives, self-designed 
activities, and state-designed Virginia 
Standard of Learning (SOL) Math 
Connection tools.   He believes the control 
text is too challenging for the students in his 
classes. The treatment teacher used the 2004 
PH program extensively, drawing heavily on 
almost all of the supplemental resources, 
including transparencies, PresentationPro, 
and online resources.  He allowed higher 
performing students to use the student 
edition on CD-ROM to work independently 
from the rest of the class, and use of online 
and computer resources increased in the last 
few months of the year when he had several 
computers installed in his classroom.  He 
augmented the PH resources with self-
created worksheets and activities related to 
PH lessons, Virgina SOL materials, and 
integer lines, integer checkers, and a 
collection of visual posters related to math 
topics. Both teachers regularly allowed 
students to use calculators. 
 
About the Classrooms - At both schools 
teachers generally followed the same 
instructional format.  Classes began with a 
warm up activity, typically followed by a 
brief review activity.  Instruction then took 
up the majority of the class.  The treatment 

                                                 
53 In order to ensure teachers’ anonymity, the masculine possessive term is 
used for all teachers, regardless of actual gender. 



 

+,� � � � ����������� � � � � � � � � � � � � � ���������	
����
����� ������  
56                            Prepared by PRES Associates 
+, � � � � ���������� � � � � � � � � � � � � � � ���������	
����
�����������  

group teacher at school B seemed to 
emphasize guided note-taking more so than 
the control group teacher.  Teachers 
generally provided time for independent 
practice within their classes.   
 
Teachers assigned homework almost every 
day.  At School A, teachers typically 
assigned 20-30 minutes of homework 
nightly.  At School B, the treatment teacher 
typically assigned 30 minutes per night, with 
the difficulty and number of questions 
depending on students grasp of the concept 
being taught.  The control group teacher 
allowed students to begin homework 
assignments in class, with a goal of having 
approximately 10-15 minutes of work to be 
completed outside of class.  Treatment 
teachers at both schools, typically assigned 
work from the text or the study guide and 
practice workbook, though one teacher at 
School A also used an older textbook (not 
the control text) to provide additional 
practice problems.  The control group 
teachers drew homework primarily from the 
control program resources or had students 
copy self-created problems from an 
overhead.   All teachers checked homework 
for completion, with some also reviewing 
and grading homework.  
 
At school A teachers reported that students 
completed, on average, 65% of homework 
assignments.   At School B, both teachers 
reported homework completion rates of 
approximately 50%. 
 
At School A, teachers tended to use ongoing 
assessment focused on regular (weekly or 
biweekly) quizzes.  One treatment teacher 
used the PH Exam View test generator with 
some frequency.  At school B, the teachers 
had differing assessment strategies.  The 
treatment group teacher tested once every 2-
3 weeks “for mastery,” augmenting formal 
tests with shorter quizzes to test for 

understanding.  He used the PH Test 
Generator to prepare assessments, as 
chapter tests in the book were not aligned to 
the SOL standards.  He relied heavily on the 
instant check questions within each lesson 
for informal assessment.  School B’s control 
group teacher tested once every 4-5 weeks, 
administering quizzes with somewhat 
greater frequency.  He reported constantly 
assessing student progress while they work 
on in-class independent practice.   
 
 
Highlights – At School A, teachers were of 
similar ability, though they varied in 
experience.   The treatment group contained 
a first year and a very experienced teacher.  
The control group teacher had several years 
of experience.   Treatment group teachers 
felt overwhelmed by the late arrival of 
program materials, and noted that it limited 
their use of some elements of the program 
 
At School B, there was a stark contrast in 
experience between the treatment and 
control group teachers.  The treatment group 
teacher had decades of teaching experience, 
while the control group teacher was a first 
year teacher, that appeared to struggle with 
classroom management.  In addition, the 
treatment group teacher adhered very 
closely to implementation guidelines and 
was very enthusiastic about the program, 
trying most of the program components. 
 

Site C 

 
About the School - Middle School C is 
located in a large Ohio city.  Housing 
around the school consists of older, modest 
homes.  The school itself was built in 1958 
and in need of renovations.  During the 
2004-5 school year, Middle School C was a 
public 6-9 middle school.54   

                                                 
54 The 2004-5 School Year was school C’s first year with 9th graders.  10th 
Graders were added in the 2005-6 school year. 
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Annual enrollment is approximately 723.  
The student per teacher ratio is 12.8.  
According to information obtained from the 
district, in 2003, 46% of 6th graders were 
proficient or better on the state’s proficiency 
test in reading (compared to 49% district-
wide) and 29% in math (compared to 35% 
district-wide).  In results released for the 
2004-5 school year, 22.7% of 7th graders had 
scores of “proficient or higher” in 
mathematics. Student performance has 
remained fairly stable in the past two years.  
It was designated by the state Department of 
Education as a Title 1 school, “in need of 
improvement” during the 2003-2004 school 
year for failing to meet the state’s 
benchmarks for two consecutive years.  In 
2004-5, the school did not make Annual 
Yearly Progress as defined by the State of 
Ohio.  Approximately 85% of students were 
promoted to high school in 2003-2004 
school year.   
 
The student population for the 2004-5 
school year was quite diverse:   
 

�  11% Hispanic;  
�  3% Asian/Pacific Islander;  
�  41% African American;  
�  42% White;  
�  2 % Other; 
�  1% American Indian or Alaskan 

Native 
 
In addition, 82% of students were eligible 
for free or reduced-priced lunches, 
compared to the statewide average of 33%.  
This is indicative of a lower economic status 
of the school community.  Approximately 
17.4% are in special education and less than 
1% are classified as English Language 
Learners school-wide.  English language 
learners are provided with a separate 
instructional program by the district. 
 

About the Participants -  There was 1 
treatment and 1 control teacher in the study.  
The control teacher had 3 classes (N=84) in 
the study whereas the treatment teacher had 
1 class (N=41).  In total, there were 125 
participating students at School C.  The 
treatment teacher’s class was an inclusion 
class, meaning that special education 
students are mainstreamed in this class, and 
the class had multiple assistant teachers each 
with an area of specialization.  Unlike the 
other classrooms at this school, students 
spent all day in the same class, with the 
same teacher.  Class periods lasted 43 
minutes. 
 
Both teachers reported that overall the 
classes included in the study contain a 
broad-range of students, from low to high 
performing students.  In addition, the control 
teacher noted that one of his classes was 
more highly motivated to excel than the 
other 2 classes.  This was evident in the 
classroom observations as well. 
 
About the Math Curriculum  - The district 
curriculum closely follows state standards.  
Teachers are provided with guidelines on 
lesson planning based on these standards.  
The school has implemented a wide-range of 
intervention strategies in order to assist their 
students in making adequate yearly progress.  
These include Core/Grade Level Team 
Intervention, Peer and Teacher Tutoring, 
Computerized Reading and Math Software, 
Extended Day Programs, Before and After 
School Programs, Individualized 
Instructional Learning, Make-Up Work, and 
Character Education. 
 
The textbook previously used by the 
treatment teacher and used by the control 
group teacher is a core basal program 
published in 1994.  The program focuses on 
building understanding of math concepts.  
Each chapter includes sections for problem 
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solving, critical thinking and practice.  
Teachers are provided with professional 
development via the Teacher’s Edition.   
 
The control teacher used a number of 
ancillary materials from other publishers, 
mainly in the form of workbooks to 
supplement the textbook.  He chose these 
additional resources based on his students’ 
needs.  The treatment teacher relied almost 
exclusively on the Prentice Hall program 
materials for instruction, occasionally 
supplementing with self-created activities 
and resources.  He especially liked using the 
Guided Problem Solving worksheets for 
independent practice.  He did not use any of 
the student-centered technological resources 
with any frequency due to the large size of 
his class and limited access to computers.  
 
About the Classrooms - The lesson 
structure used by the two teachers in School 
C was similar though some distinctions were 
noted.  When teaching new material, the 
treatment teacher typically began with 
vocabulary review and a warm up activity, 
usually the Problem of the Day.  New 
material was then taught and the teacher 
typically allowed time for independent 
practice, often pairing lower performing 
students with higher performers.  The 
teacher frequently used Guided Problem 
Solving worksheets with his class.  Unlike 
other teachers in the school, the treatment 
teacher discouraged the use of calculators, 
with the exception of his inclusion students.   
The treatment teacher also offered math 
tutoring every Tuesday and Thursday to 
students he believed required additional 
help. 
 
The control teacher stated that he tended to 
“go with the flow” and varied his lesson 
content and structure according to student 
needs.  When teaching new material, he 
typically used a traditional lecture format, 

using the overhead to model concepts. 
Subsequent lessons could involve 
independent practice to reinforce the  
concept taught in the introductory class.  All 
classes typically began with a brief warm-up 
exercise.  The teacher would typically allow 
time for independent practice during which 
he would check student understanding. 
 
Teachers indicated that they assigned 
homework 3 to 4 times a week.  However, 
the control teacher assigned a homework 
sheet once a week that students worked on 
throughout the week.  Teachers reported an 
average homework return rate of 75%, (70% 
for control classes and 80% for the treatment 
class).  The treatment teacher obtained 
homework exercises mainly from the 
Guided Problem-Solving workbook whereas 
the control teacher obtained exercises from a 
number of resources, including the textbook 
and other workbooks.  Teachers indicated 
that they gave students a variety of problems 
including computational, word problems, 
short answer, and fill-ins.  Since the 
treatment teacher’s class included special 
education students, he varied the amount 
and difficulty of the independent practice 
according to the ability levels of the 
students.  However, he also allowed and 
encouraged students to do more of the 
difficult exercises to challenge themselves.   
 

For test preparation and assessment, 
teachers generally provided review activities 
prior to the chapter test.  These activities 
included practice and going over the 
concepts that would be tested.  Teachers 
indicated that independent practice included 
review problems in preparation for chapter 
tests.  In addition, concepts from previous 
chapters were incorporated into the review 
and chapter test.  Due to the significant 
number of inclusion students in his class and 
their struggles with long tests, the treatment 
teacher modified his assessment strategies 
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mid-year.  Instead of testing on a whole 
chapter, the teacher used the test generator 
to create tests for each 1/3 of a chapter.   

 
Highlights –The control teacher had 

more “traditional” classrooms, whereas the 
treatment teacher had a non-traditional, large 
inclusion class.  The treatment group teacher 
demonstrated excellent classroom 
management skills, given the wide range in 
ability levels present and the large size of his 
class.  The treatment teacher was very 
enthusiastic about the program and tried to 
adhere closely to implementation guidelines.  


