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In light of recent federal legislation, it is
essential that programs such as the 2004
Prentice Hall Algebra 1 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 2004 Prentice
Hall Algebra 1 program in helping middle
and high school 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.

The final sample consisted of 731 eighth
through twelfth grade students in four
geographically diverse schools. Teachers
were randomly assigned to treatmenti(4)
and control conditionsE10).

Major findings, organized by the key
evaluation questions, include:

Does math ability improve as a result of
participating in the Prentice Hall Algebra 1
program?

Results showed that algebra performance
significantly improved from pre- to post-test
as measured by overall scores from all three
assessments. In addition, improvement in
performance was evident on all 4 subtests of
the ETS Assessment of Algebraic
Understanding and on 4 of the 6 subtests of
the TerraNova Algebra Test.

Is the Prentice Hall Algebra 1 program
associated with improvements for various
subgroups?

Preliminary analyses showed that the
program worked especially well with
Honor's students. In addition, the Prentice
Hall Algebra 1 program worked equally well
with students of Limited English Proficiency
(LEP), special education students, and
females as compared to non-LEP students,
non-special education students, and males
respectively.

Does using the Prentice Hall Algebra 1
program result in increased student
achievement as compared to other types of
math programs?

Results showed no significant difference
between control and treatment students’
performance. Generally, they both
improved to a similar extent from pre- to
post-testing. This is not surprising given that
comparisons were made between entire
curricula with substantial overlap in content
matter taught.

However, results did show Asian treatment
students performed significantly better than
Asian control students. There were no other
significant subgroup effects. In other words,
both the Prentice Hall Algebra 1 and control
programs worked similarly with special
education, Limited English Proficiency,
remedial, regular ability, and advanced
students. Furthermore, the lack of significant
differences between treatment and control
students was consistent across schools and
variations in class sizes.

NOTE: ThisFinal Reportprovides information on the study design and mettagy and presents results for laypeoplg.
The accompanyingechnical Reporprovides a detailed account of the analytical gemlnd, goals and framework,

along with detailed statistical results, and istten for technical audiences. Together, these deatsrwill allow fellow
researchers to evaluate the scientific rigor of évaluation againthe WWC's Study Review Standards




Does participation in the Prentice Hall
Algebra 1 program result in other positive
outcomes?

Namely, students felt more relaxed and
comfortable with math and had higher math
aspirations than control students.
Furthermore, treatment teachers felt that
they received more assistance from their
Prentice Hall 2004 Algebra program than
control teachers from their curricula in the
areas of assessment of prerequisite
knowledge, provision of intervention, and
preparation of students for state or national
exams.

What did users of the Prentice Hall
Algebra 1 program think about it?

Treatment teachers overwhelmingly liked
the program. Compared to the control
teachers (and their programs), treatment
teachers felt that their program was more of
an effective tool in their Algebra instruction.
All treatment teachers noted that the
program was a good to excellent resource
for increasing their students’ algebra skills
and knowledge and preparing students to do
well on tests. Teachers especially liked the
Grab-N-Go Resources, Practice Workbooks,
Test Generator, Reading and Math Literacy
Masters and theOnline Intervention
Treatment students also liked the program.
Indeed, they were more satisfied than the
control students when rating their textbook,
workbooks, and math Internet resources.

What are the key characteristics of the
Prentice Hall Algebra 1 program
implementation and training?

Training

It is recommended that trainings include: (1)
athoroughdiscussion of the program’s

research base and philosophy; (2) walking
teachers through thgpical instruction of a
lesson, while pointing out key program
features; (3) providing easy-to-read manuals
along with the software and more hands-on
training with the technology; and (4)
provision of training should occur at least 1
month prior to the start of the school-y&ar
the extent that this is feasible.

Implementation

High performing classes had teachers who
used more effective teaching practices and
used more Prentice Hall supplemental
resources. Examples of strategies employed
include going over key vocabulary and
concepts, engaging in problem-solving and
investigative activities, and providing
adequate time and structure at the end of the
lesson to check for understanding, “sense-
making,” and/or wrap-up. High performing
classrooms also seemed to have more of a
conversational tone to interactions, with
students asking and answering questions
voluntarily and creating a climate of
intellectual rigor and constructive criticism.
However, it is highly likely that strategies
employed, class climate, and program use
functiontogetherto help produce positive
outcomes. Thus, it is important that teacher
level characteristics and practices are taken
into account when interpreting study results.

In summary, this well-designed RCT
with its use of quantitative and qualitative
methods enabled PRES Associates to
determine that, although the program did not
produce more positive outcomes relative to
other programs, it 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 Couriab
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. 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 2003 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 classréoms
local educators become more sophisticated
reviewers of educational products, their

! National Research Council. (2008)dding it up: Helping children learn
mathematicsMathematics Learning Study Committee, J. Kilpatritk,
Swafford, B. Findell, Editors. Center for EducatioriviBion of Behavioral
and Social Sciences and Education. Washington, DCoh&tAcademy
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.

% The What Works Clearinghouse (WWC) has been establishpdrtinas a
result of NCLB. The articulated purpose of WWC is to “prowdeicators,
policymakers, and the public with an independent source exfitifad
evidence of what works in education.”

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 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 Algebra 1 program.

This year-long study, which commenced in
the Fall of 2004, consisted of a randomized
control trial (RCT) that was designed to
fully address the quality criteria put forth by
the What Works Clearinghouse (WWC) in
the Study Review Standafds

$ &

The overarching purpose of this RCT
was to rigorously evaluate the effectiveness
of the Prentice Hall Algebra 1 program in
helping middle and high school 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 Prentice
Hall Algebra 1 program?

Is the Prentice Hall Algebra 1 program
associated with improvements for
various subgroups?

Does using the Prentice Hall Algebra 1
program result in increased student
achievement as compared to other types
of math programs?

Does patrticipation in the Prentice Hall
Algebra 1 program result in other
positive student outcomes (e.g., positive
attitudes towards math, etc.)?

4 A copy of this document can be obtained online at
http://www.whatworks.ed.gov/reviewprocess/study_standaired. fdf.
The WWC'’s Study DIAD (1.1) was also referred to.

Valentine, J.C. & Cooper, H. (2004hat Works Clearinghouse Study
Design and Implementation Deviféersion 1.1). Washington, DC: U.S.
Department of Education.




What did users of the Prentice Hall
Algebra 1 program think about it?
What are the key characteristics of the
Prentice Hall Algebra 1 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
Algebra 1 program implementation; 3)
results of the evaluation; and 4) conclusions
and recommendations for further research.
In addition, an accompanyirigechnical
Reportpresents details of all baseline,
attrition and assessment analyses, including
the analytical goals and framework
employed and all detailed statistical results.

#omow
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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 Prentice Hall 2004 Algebra 1) or
control group (i.e., use of other Algebra 1
program)within schools. Other important
design and methodological features include:

Clear site selection criteria were
established along with accompanying
rationale. This included selecting sites

that represented the types of students
and settings most likely to use the
Prentice Hall Algebra 1 program.

To the extent possible, the control
programs to which the 2004 Prentice
Hall Algebra 1 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 process2) 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 battery of standardized assessment
measures aligned to national and NCTM
standards were 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) classroom
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.

5 Sites that historically had more than 20% studentiatirivere not used in
the study.




Analyses of assessment data were
primarily conducted via Hierarchical
Linear Modeling with student 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.

Table 1. Timeline of Activities

Activities

September
November
December-
February

Training and

Program

Implementation

Begins
Assessments and

Surveys
Administered

Site

Observations

Teacher Logs*
*Note that treatment and control teachers completeekly
teacher logs that monitored instructional actigigad 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 Prentice Hall Algebra 1
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

The training provided was representative
of how Prentice Hall trainers typically
conduct training for purchasers of the
program. Specifically, the 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
(2 hours) was conducted 4-8 weeks after the
teachers began implementation. During
these sessions, the trainer described the key
components of the Prentice Hall Algebra 1
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.

IMPLEMENTATION GUIDELINES

Through guidance and consultation with
Prentice Hall, key components of the 2004
PH Algebra 1 program were identified. It
should be noted that 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 Prentice
Hall Algebra 1 Program...all of these
checked items are considered critical to the
success of the program and needs to be
done.” The following nine key program
components were provided to treatment




teachers as elements that they must employ
in their classrooms:

Use Pacing Guidelines

Go Over Key Concepts (per lesson)
Check Skills in Beginning of Each
Lesson/Chapter

Check Understanding During Each
Lesson

Assess Knowledge (via chapter and
section tests)

Review Past Math Concepts (at least
once a week)

Assign Independent Practice (at least 30
minutes per lesson)

Provide Reading & Math Literacy (for
certain lessons and for students with
limited reading and writing skills)
Close Each Lesson

For a full description of these key
components, please see Appendix B.

PROGRAMMONITORING

Teacher Logs Teacher logs were
developed so that program implementation
could be monitored. Teachers were
instructed to complete these on a weekly
basi§ from September through May. Both
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 conditions.
These factors can have an impact on effect
sizes detected and as such, it is critical to

% Testing during the pilot study showed that the web-bastdodéection
program used was suitable in providing information on wies occurring
in each teacher’s classrooms. Specifically, anabyfsibe data showed that
it provided the necessary information to determine teaofif@e mentation
of their math program, use of technology and exercisekifling
homework and independent practice), and other resourceslused the
class week.

understand the differences and similarities
between treatment and control programs for
a more clear 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.

The average completion rate for teachers
was 75% (ranged from 20% to 100%)
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. Also note that
implementation checklists were obtained at
the end of the year from 100% of teachers.
Therefore, ample data was collected on
program implementation. Furthermore, there
was little variability among what was being
reported by the teachers on a weekly basis.

Classroom ObservatiarClassroom
observationdwere 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

7 Calculation based on 32 weeks in which teachers were &skeglort on
their activities.

8 The Classroom Observation Form was constructed and teliitathe
Algebra 1 Pilot Study: Resendez, M. G. & Manley, M. Mpri8g, 2004).
Final Pilot Study Report: Prentice Hall Algebra 1 Program

More information on this form is provided in tiMeasuressection.




treatment and control conditichs
Specifically, observations focused on how
class 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, and assessment, pacing,
independent practice, and test preparation
strategies.

PROGRAMFEEDBACK

Teachers completed an implementation
checklist at the end of the study. On the
checkilist, teachers noted the chapters that
they covered in their primary, and if
applicable, secondary curriculum. In
addition, they noted the percentage of
lessons within each chapter that they
covered during the course of one year.

Exit interviews were conducted with
treatment teachers at the conclusion of the
study in order to obtain qualitative feedback
about the Prentice Hall 2004 Algebra 1
program. Quantitative feedback on the
usefulness of the program was also included
in the student and teacher post-surveys.

TESTADMINISTRATION 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

9 It should be noted that random assignment alone does noe émisiat
group equivalence, especially with small sample sizes.

Fall (September through October, 2004) and
Spring (May through June, 2008)

Scoring of all assessments was
conducted by PRES Associates. Scoring
guides provided by the test publishers were
strictly followed.

Curricula

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 algebraic
concepts and as such, they are teaching
similar content (e.g., inequalities), there are
similarities between the programs. After all,
these are naupplemental 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 Algebra 1) and
as such, it must be compared to entire, other
curricula that teach the same content.

PRENTICE HALL 2004ALGEBRA 1 PROGRAM

The PH Algebra 1 program consists of a
comprehensive, basal Algebra 1 program.
The program is based on “research that
describes how students learn mathematics
well and provides classroom-based evidence
of program efficacy* The authors focused

10 Administration dates depended on the school’s start ahdae.
Teachers within each school followed the same testingdsde. Generally,
administration occurred within 1 month after the schoal y@mmenced
(pretest) and within 1 month prior to the end of the schaoan f@osttest).

H Detailed information on this scientific research baseteafound in the
following document: Pearson Education. (200)tting Research Into
Practice An Overview of the Scientific Research Base of BeerHall
Mathematics. Upper Saddle River, NJ: Prentice Hallir@nl
http://www.phschool.com/Research/ math/pdfs/res_practice.pdf.




on building bothskills andunderstandingpf
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,
provides effective learning activities and
guestioning 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 needed
to meet the needs of all their students,
regardless of their learning styles or
special needs; and

Prepares students for the real-world,
higher-level mathematics, and high-
stakes assessments.

In determining the content of the
Algebra 1 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 grades
9-122. In addition, the program includes
benchmark 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
Appendix C. Treatment teachers were
provided with the Prentice Hall Algebra 1
program, including all supplementary
materials as noted in the appertdix

CONTROL CURRICULA

The control curriculd are all chapter-
based comprehensive basal math programs.

12 National Council of Teachers of Mathematics (20@2jnciples and
Standards for School Mathemati¢®eston, Virginia: NCTM.

13 Appendix D contains tables on the percentage of figedPrentice Hall
resources.

1 To ensure confidentiality, the actual names of therobaurricula are
omitted. Appendix C provides more detailed information on the
characteristics of control curricula and materialgusgteachers.

Similarities among these curricula include
the following:

An abundance of practice and review
opportunities

Development and reinforcement of
problem-solving and reasoning skills
Examples and practice opportunities
prior to independent practice
Connections to real-world applications
of math concepts

Assistance in helping meet the needs of
students of varying ability levels

While the content of what is being
taught is similar across all curricula, there
are differences in format and pedagogical
approaches emphasiZéd The control
curriculum taught in one school emphasized
an integrated approach to instruction, with
constant exploration, practice, reflection,
and connections to previously learned
concepts. The control curricula employed at
other sites were more traditional,
emphasizing a spiraling approach to teach
algebra.

Measures

This section reviews the measures that
were administered, including descriptions of
the items, and available reliability and
validity information.

ASSESSMENTS

Three assessments were administered to
students. The rationale behind using a
battery of assessments include: 1) increased
study sensitivity and power through the use
of multiple measures, 2) broader coverage of
content matter, and 3) more variation in the
types of assessment items (e.g., constructed
response, multiple-choice, and so forth).
Factors taken into consideration during

15 See Appendix C for a more detailed description of thgrobcurricula
and content covered.




assessment selection included alignment to
national standards, high reliability and
validity, provision of a range of difficulty
indices, and variations in the types of items.
The three assessments used included:

1) Educational Testing Service’'s Assessment
of Algebraic Understanding (ETS Algebra),

2) CTB/McGraw Hill’s TerraNova Algebra
Test (TN Algebra), and

3) A small constructed-response test based on
the College Board’s SAT College
Preparation Test (CR Algebra).

ETS Algebra The Assessment of Algebraic
Understanding, formerly known as the
Algebra End-of-Year Assessment is a
standardized test that measures fundamental
algebraic competencies (i.e., what students
have learned regarding the core of algebra
and how they can apply algebraic thinking
to real-world problems). While certain
guestions call on students to perform simple
operations, others require students to
integrate key algebraic concepts, processes,
applications, and skills. The test is aligned
with the NCTM principles and standards
and, therefore, most state standards.
Objectives measured include:

Using algebraic symbols
Understanding patterns and relations
Using mathematical models
Analyzing change

This assessment consists of two forms
(A and B), each with 25 multiple-choice
items and a 40-minute administration time.
For the RCT, only Form A was
administered at pre- and post-test.
Reliability for a national sample of 20,506
students was found to be .87. Percent
correct ranged from 17% to 81% and the
standard error of the mean was 3.1.

TN Algebra The TerraNova Algebra

standardized test measures the competencies

normally taught in a first-year Algebra

course. The test requires students to use
algebraic processes to manipulate
expressions and model mathematical
situations. It also requires students to
recognize, interpret, solve, and graph linear
and basic quadratic equations and to apply
algebraic formulas in geometric context.
Algebra test content objectives are based on
NCTM standards and on state curriculum
documents. Objectives measured include:

Variables, Expressions and Formulas.
Solving Linear Equations, Inequalities
Graphic Linear Functions

Functions and Graphs

Quadratic Equations and Functions
Geometry

The test consists of 30 multiple-choice
items and takes approximately 45 minutes to
1 hour to complete. Reliability for a national
sample was found to be .83. Item
difficulties range from .10 to .70. Such
values reflect that this test was designed to
measure well throughout the range of
performance shown by students who take it.
They also show that the test has minimal
floor and ceiling effect$®

CR Algebra The 4 item constructed-
response test was created based on items
on the College Board’s SAT Practice Test.
This small test was administered to
students in order to examine how well
students can solve word problems in which
the answer is not visible (as in multiple
choice). The test was scored as incorrect,
partially correct’, and incorrect.

16 For more technical information, the reader is referree€TBS
TerraNova Algebra Technical Resource Man(z402).

7 partial credit was given to students who worked out the probterectly
(i.e., show an understanding of the algorithm and process)dmle a small
computational error. A copy of this test is provided ppéndix E.




SURVEYS

Student SurveysA 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 Abilitfe.g. I'm good at
math)

Math-Related Affecfe.g. Mathematics
makes me feel comfortable)
Enjoyment of MatHe.g. | enjoy doing
work in math)

Importance of Math(e.g. Math is a
worthwhile, necessary subject)
Math-Related Effort and Motivation
(e.g. | can get smarter in math by trying
hard)

School-Related Effort and Motivation
(e.g. I 'try hard at school)

Satisfaction with Algebra program

These scales were included in order to
obtain measures of the impact of the 2004
Prentice Hall Algebra program on affective
student outcomes. While some items were
created by PRES Associates, others were
derived from three scales with published
reliability and validity®. Internal
consistency of the scales measuring
attitudinal constructs range from .70 to .85.
The split-half coefficient was .80. High
scores represent a very positive attitude or
strong agreement (scales are from 1 to 5).

Teacher Surveysinformation 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

18 portions of the survey were based on existing survejewed in the
following articles: Marsh, H. (1990). The structure cdiéemic self-
concept: The Marsh-Shavelson modelurnal of Educational Psychology,
82, 623-636; Kloosterman, P. & Stage, F. K. (1992). Measuriligfbe
about mathematical problem solvir8chool Science and Mathematics, 92
109-115; Mulhern, F. & Rae, G. (1998). Development of a shatttaren

of the Fennema-Sherman Mathematics Attituesicational and
Psychological Measurement, ,585-306.

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
study”®. Internal consistency of the scales
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 FormsA

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 naflon
Modifications were made to reflect content
and practices typical of Algebra courses, as
well as to examine implementation of key
components of the Prentice Hall Algebra 1
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%).

19 Items in this survey were developed by PRES Associatemadified
from theTrends in International Mathematics and Science Study (TIMMS)
2003 Teacher Questionnaire Science Gradé/8shington, DC: National
Center For Education Statistics) and 2@0 National Survey of Science
and Mathematics Education Science Questionn@kville, MD:
Westat).

2 The Classroom Observation Form was derived largeiy ffe following
protocols: Horizon Research'®cal Systematic Change Professional
Development Classroom Observation Protp&estern Michigan
University Science and Mathematics Program Improve@enter'sK-12
Mathematics Teaching Practices Observation Foamg NSF-funded
Collaborative for Excellence in Teacher Preparati@dse Evaluation
Classroom Observation Protocol.




Site Selection Criteria

Sites were selectébusing the following
criteria:

Urban/suburban/broader-metropolitan areas,
spread across geographical areas;
Schools had to contain multiple math
teachers at thé"8and/or §' grades;
Relatively low % of second-language
learners (e.g., less than 20%)

Relatively high minority (less than 90%
Caucasian)

Interest in using PH 2004 Algebra 1
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; 2) the typical math curriculum
employed by the school fell under the
“comparison” programs which provided a
contrast to the PH 2004 Algebra 1 program;
and 3) the school had relatively high
attendance and historically low student
mobility rates.

Site Characteristics

A total of 4 schools (2 high schools from
different districts and 2 middle schools from
the same district) participated in the 2004
Prentice Hall Algebra 1 study. Figure 1
displays the geographical location of each of
the participating sité& Sites consisted of a
mix of urban and suburban schools.

2L In addition to obtaining referrals from Prentice Halksalepresentatives,
PRES Associates obtained a list of schools that metedegt®n criteria
(e.g., relatively low attrition rates, diverse studehn& backgrounds, 33%
or more free/reduced lunch) from Market Retrieval DatgpGa@tion
(MDRC). This company has a comprehensive database oéNyrall
schools across the country. The obtained sample consfs5@0 eniddle
schools/junior high schools, and 176 high schools (most combined
junior/senior high schools). Districts/schools were randaelgcted from
the lists and contacted until a sufficient sample agregavrticipate in the
study.

2 Due to confidentiality agreements with each of the pigdting sites, the
exact location and name of the schools have been omitted.
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Site level characteristics and case studies
by sites are provided in Appendix F. Sites
are fairly representative of schools in urban
and suburban settings in terms of size, and
ethnicity and gender distributions. In
addition, they are in geographically diverse
settings which enhance the generalizability
of this study. Major school level
characteristics include:

School size varies among the sites, from
1080 to 2601.

Ability levels within the student
populations varied among sités
Students at the two high schools tended
to have low to average ability levels,
and all remedial and “regular” students
attended these schools. Approximately
half of the students at the two high
schools were considered proficient in
math as measured by state proficiency
exams. In contrast, the middle schools
had students who were of higher ability,
as supported by approximately 85% of
students being proficient on state exams.
All students classified as “advanced”
attended these middle schools.

Schools also differed in terms of
socioeconomic status (SES). Three of
the four sites were located within
affluent communities, were new or well-

% There are inherent selection differences which esist result of
including both middle and high schools. Students who take Adgkein
middle school tend to be higher performing and those that talebrdd. in
high school tend to be average or lower-performing. This isdypfowhat
is found across the country and was an important consmteiatwhy
researchers included both middle schools and high schathis istudy.




maintained, and had a student
population that had higher SES.

All schools were ethnically diverse with
a little less than half of the population
being non-White.

Average class sizes ranged from 18 to
26.

There were no major math initiatives at
each of the sites. In addition, the
availability of math support programs
(e.g., after-school tutoring) was similar
across the sites and across treatment and
control conditions. Therefore, there was
no evidence of a local history event or
disruption.

Student Characteristics

The final sample consisted of 731
students. Participating students were in
either a traditional Algebra 1 course (87%)
or in an Algebra 1B course (13%). As a
result of recent trends towards teaching
Algebra 1 at the middle school level, the
study included two middle schools (from
which the & graders attend). These
students were advanced, Honors-level
student®. Table 1 presents the
demographic distribution among study
participants. With the exception of
free/reduced lunch status, the distribution of
the sample’s demographic characteristics is
fairly comparable to those found nationwide.
Note that only students who remained in the
study throughout the year are included in
this table.

Preliminary analysé8were performed
to examine whether baseline differences
existed as function of student demographics.

2 Algebra 1B courses are full-year courses that teaelsécond half of the
material covered in traditional Algebra 1 courses. Bgeatus slower
paced, these courses are typically taken by students af foaté abilities.
Algebra 1B students were in one site (School A).

% Note that grade, academic tracking and school are albandéd. That is,
8" graders at the two middle schools were all on am@ackd track, 9
graders at the high schools were more likely to be ordéitnaal (regular)
track, and 18 through 13" graders were more likely to be in a remedial
track. This is typical of what occurs nationwide.

2 All details regarding analyses on baseline differeaes attrition
analyses are provided in the accompanying Technical Reporh fiddings
are drawn from the Technical Report and presented herein.

Chi-square analyses on the eight
demographic characteristics noted in Table 2
showed thabnly onevariable was

associated with group — low attendance
status,<of . More low attendees were in

the treatment group than in the control

group. This factor was used as a covariate

in subsequent analyses, thereby equating the
two groups. However, the treatment and
control students were comparable on all the
remaining demographic categories of

gender, ethnicity, grade, academic tracking,
Limited English Proficiency (LEP) status,
special education, and retakers (i.e., students
who previously took an Algebra 1 course).
Overall then, treatment and control students
were highly comparable among important
demographic variables.

In terms of ability levels, generally
teachers characterized their students as
having a broad-range of abilities. That is,
teachers noted a range of abilities within
their classes, from some very exceptional
students to students with low math abilities.
In addition, pre-test differences on the
assessment measures were also examined.
The student level analysésevealednly
onesignificant difference out of the 13
outcomes analyzed (this included all
Algebra objective scales). Treatment
students performed better than control
students at pretéston the ETS-Math
Models objectivep< 0. However, given the
number of comparisons done on the pretest
measures, overall the two groups are highly
comparable in terms of pretest scores.

27 gjgnificant” means that we can be 95% or more confideattthe
observed differences are real and not likely the resulirefom error. If the
significance level is less than or equal to .05, thertifferences are
considered statistically significant. If this value isajez than .05, this
means that any observed differences are not statigtigghificant and may
be interpreted as inconclusive. However, at timesntlaig be referred to as
“marginally significant.” In this case, the criterianmore liberal and means
that we can be 90% or more confident that the observedatiffes are real.
% Teacher level (aggregate) analyses were also perfomaeasults
showed no significant differences on any of the testsumed. More
information on this is provided in the Appendix of fhechnical Report
which is an accompanying document.

29 Note that this and all other pretest scores were usedvasiates, even
though they may not have differed significantly at preiessrder to
enhance the analyses’ power to detect treatment effects.




Table 2. Student Demographics Distributions

Characteristics

National
(% only)

Gender Male 152 46.3% 194 48.1% 346 47.3% 50.2%
Female 176 53.7% 209 51.9% 385 52.7% 49.8%
Ethnicity White 164 50.0% 198 49.1% 362 49.5% 61.2%
Hispanic 41 12.5% 53 13.2% 94 12.9% 16.3%
Black 37 11.3% 51 12.7% 88 12.0% 17.2%
Asian 82 25.0% 100 24.8% 182 24.9% 4.1%
Other 4 1.2% 1 2% 5 7% 1.2%
Grade gh 133 40.5% 186 46.5% 319 43.8%
g 143 43.6% 161 40.3% 304 41.8%
10" 41 12.5% 41 10.3% 82 11.3%
11" 10 3.0% 11 2.8% 21 2.9%
12" 1 3% 1 3% 2 3%
Academic Remedial 51 15.5% 45 11.2% 96 13.1%
Tracking Regular 144 43.9% 172 42.7% 316 43.2%
Advanced 133 40.5% 186 46.2% 319 43.6%
Subpopulations | LEP? 12 10.3% 8 8.7% 20 9.6% 7.9%
Special Ed” 14 12.1% 10 10.9% 24 11.5% 13.3%
Free/Reduced 1 4% 2 1% 3 .6% 36.6%
Lunch
Low 32 9.8% 59 14.6% 91 12.4% NA
attendee$§
Retakers’ 28 8.5% 33 8.2% 61 8.3% NA

3LEP = Limited English Proficiency;
"Some teachers included gifted/talented students into thigaraation;

‘Low attendees reflects students who missed more thdrckss and therefore at-risk of failing the class;

Teacher Characteristics

There were 24 teachers who participated.
Fourteen teachers were randomly assigned
to the treatment group and ten were
randomly assigned to the control group.
Eight teachers had two classes participating
and the remaining teachers had 1 class
participating. Twenty-one teachers are
female (88%) and three are male (12%).
The majority of teachers are Caucasian (21),
with the remaining three being Asian,
African American, and Native American.

In regards to educational background, 15
teachers have a Master’s degree in
Educational Administration, Curriculum,
Education, Mathematics and/or Physics.

The remaining 9 have a Bachelor’s degree in

Education and/or Math. All teachers are
state certified to teach mathematics.

Teacher experience ranged among the
participating teachers. Teachers had taught
mathematics from 2 to 42 years, with the
average number of years taught being 16.
Similarly, when asked about their
experience in teaching Algebra 1
specifically, results showed that teachers had
taught Algebra between 1 to 41 years, with
the average being 11 years. Teachers had
taught Algebra in their current school for an
average of 7 years.

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=24), preliminary analyses were run




to examine whether the treatment and
control teachers were comparable on key
demographics. Results revealed no
significant baseline differences among
teachers in terms of degree earned, teaching
experience in math and Algebradacher-
student interactions|ass cultureglass
engagement, and overall class climgigs

Instructional Content, Coverage
and Practices

Teachers covered similar content within
sites given that all schools and districts had a
local scope and sequence that had to be
covered. Analysis of differences between
groups showed no significant differences in
thetotal amount of material covered in their
classes over the course of the ygags.
Comparisons between group and the extent
to whicheachcontent area was covered also
showed no significant differences as well,
p>05°. However, although not significant,
there are some evident discrepancies,
particularly in the areas of systems of
equations and inequalities e%-control covered
and 79.9%-treatment coveredi@dical expressions and
€q Uationselj%—control covered and 51.4%-treatment
coveredy @nd rational expressions and
fu I']CtionS(44.1%—controI covered and 23.4%-treatment
coveredy AS @ result, these discrepancies are
taken into account in the multilevel models.

As well as similar content being taught
across treatment and control classrooms
within sites (due to local curriculum
guidelines), thestructureof the lessons
followed a similar pattern in treatment and
control classrooms across sites. 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

30 This finding is not surprising given the low sample ied therefore,
power).

exercises or other exercises designed to
prepare 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. Independent
practice generally followed in the form of
textbook or worksheet exercises. There
were no notable differences between
treatment and control teachers in regards to
howlessons were structured.

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 determine whether their students
have the prerequisite knowledge to
understand a new topic, and whether
they understand the lesson during and
after its been delivered

Provide intervention as needed,
Provide spiral review,

Make connections to real-world or
other subject areas,

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

Require students to show 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 similar



within treatment and control groups. In
addition, some teachers focused more on
procedural “how-to” content, whereas others
employed more constructivist approaches.
Some teachers also placed more emphasis
on mental math and vocabulary than others.
To reiterate however, observations of
teachers showed that these variations existed
within both treatment and control teachers.

Moderate to high intervention fidelity
was also evident among treatment teachers.
When asked the extent to which they had
followed the implementation guidelines
(from a scale of 1-not at all to 5-always),
none of the teachers indicated “not at all” or
“a little” (average was “most of the time”).
Examination of the teacher log informatidn
revealed that the components that were not
implemented with high fidelity across all
teachers were in the areas of closing the
lesson (through review or discussion) and to
a less extent, going over key concepts and
checking understanding. 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. Indeed, upon closer
examination, the teacher who did not go
over the key vocabulary or close the le$8on
(same teacher) had th& Bighest ability
class (as measured by posttest performance).
Thus, it is likely that this teacher did not
need to do these activities. Given this
consideration then, for the most part,
teachers implemented the program with
fidelity.

31 Ratings calculated by obtaining the average number of timesveek
they engaged in these activities. This number was conhpatbe goal (e.g.
actual/goal*100) to obtain a percentage of goal met. Higteimentation is
categorized as 80% or above of goal met; moderate is 60 t@7§éal

met; and low implementation is less than 59% of goal met

32 The other teacher had an above average class as well.

Table 3. Implementation of PH Key
Components33 (Counts)

Implementation Level
Low Moderate High
Went over key
concepts

Checked
understanding
during lesson

Reviewed
concepts/skills

Gave independent

practice

Closed lesson

Provided
reading/writing
opportunities
Assessed
knowledge
regularly

In addition, there was no evidence of
contaminatiofi 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 Prentice Hall 2004 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
random assignment. Based on extensive
piloting that occurred in 2003-2004,

33 Checking skills in the beginning of a lesson is a keymarent but due to
teacher misinterpretation of this item, this dataoiswalid and not presented
in the table. In addition, teachers were asked ta@ tefpacing guidelines
and totry to stay within 3 lessons (another key component). Hewédor
some teachers this was unrealistic given the varyirigyalevels of
students in the schools/classes. Therefore, the pahe tE#fsson was
ultimately left to the discretion of the teacher andasanalyzed for fidelity.
34 Contamination refers to when the treatment (in this cthe Prentice Hall
2004 Algebra 1 program) is used across conditions and hentudye
becomes invalid.




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@ echnical ReportThe
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
Algebra 1 program?

Results showed that treatment students’
algebra performance significantly improved
from pre- to post-test as measured by all
three assessments. In addition,
improvement in performance was evident on
all 4 subtests of the ETS Assessment of
Algebraic Understanding and on 3 of the 6
subtests of the TerraNova Algebra Test.

Is the Prentice Hall Algebra 1 program
associated with improvements for various
subgroups?

Preliminary analyses among treatment
students showed that there was significantly
greater improvement on assessments among
Honor's students than non-Honor’s students.
In addition, the program worked equally

well with students of Limited English
Proficiency (LEP), special education
students, and females compared to non-LEP
students, non-special education students, and
males respectively.

Does using the Prentice Hall Algebra 1
program result in increased student
achievement as compared to other types of
math programs?

Results showed no significant difference
between control and treatment students’
performance. They both generally improved
to a similar extent from pre- to post-testing.
This is not surprising given that comparisons
were made between entire curricula with
similar content taught.

Results also showed that Asian treatment
students performed significantly better than
Asian control students. However, there
were no other significant subgroup effects.
In other words, both the Prentice Hall
Algebra 1 and control programs worked
similarly with special education, Limited
English Proficiency, remedial, regular
ability, and advanced students. Furthermore,
the lack of positive program effects (relative
to the control groups) was consistent across
schools and variations in class sizes.




Does participation in the Prentice Hall
Algebra 1 program result in other positive
student outcomes?

Treatment students felt more relaxed and
comfortable with math and had higher math
aspirations compared to control students.
Furthermore, treatment teachers indicated
more assistance from their Prentice Hall
2004 Algebra program than control teachers
from their curricula in the areas of
assessment of prerequisite knowledge,
provision of intervention, and preparation of
students for state or national exams.

What did users of the Prentice Hall
Algebra 1 program think about it?

Treatment teachers overwhelmingly liked
the program. Compared to the control
teachers (and their programs), treatment
teachers felt that their program was more of
an effective tool in their Algebra instruction.
All treatment teachers noted that the
program was a good to excellent resource
for increasing their students’ algebra skills
and knowledge and preparing students to do
well on tests. Teachers especially liked the
Grab-N-Go Resources, Practice Workbooks,
Test Generator, Reading and Math Literacy
Masters and theOnline Intervention
Treatment students also liked the program.
Indeed, they were more satisfied than the
control students when rating their textbook,
workbooks, and math Internet resources.

What are the key characteristics of the
Prentice Hall Algebra 1 program
implementation and training?

Training

It is recommended that trainings include: (1)
athoroughdiscussion of the program’s
research base and philosophy; (2) walking
teachers through thgpical instruction of a

lesson, while pointing out key program
features; (3) providing easy-to-read manuals
along with the software and more hands-on
training with the technology; and (4)
provision of training should occur at least 1
month prior to the start of the school-y&ar
the extent that this is feasible.

Implementation

High performing classes had teachers who
used more effective teaching practices and
used more Prentice Hall supplemental
resources. High performing classrooms also
seemed to have more of a conversational
tone to interactions, with students asking
and answering questions voluntarily and
creating a climate of intellectual rigor and
constructive criticism. However, it is highly
likely that strategies employed, class
climate, and program use functitogether

to help produce positive outcomes.

Detailed Results

Does math ability improve over
the course of participating in
the Prentice Hall Algebra 1
program?

Multilevel modeling was performed on
the data in order to measure growth from pre
to post®. Results showed significant growth
in treatment students as measured by the
three assessments (using the overall percent
correct scor®). As shown in figure 2, the
greatest improvement was in the ETS
Assessment of Algebraic Understanding,

% This analytical technique has the advantage of beingaldde into
account nesting (students within classrooms within schetdy and
associated dependency issues (students within the sasaeébelag more
similar to one another than to students in other clas$2sfailed rationale
on what statistical analyses was performed and why idd&d in the
accompanying echnical Report

% percent correct was used instead of raw scores orssmakes in order to
place the tests on the same metric (to ease in disglayid comparing
results) and to provide an easy-to-understand unit. Note howevar tha
order to accurately interpret these, one must understamartge of each of
the measures as well. A description of this is providetie Measures
section of this report.




followed by the constructed-response Figure 2. PH Algebra 1 Students’ Algebra
Algebra test. In order to better understand Performance at Pre and Post-testing

the specific areas in which treatment 600
students improved, multilevel models were 500 | 55.
conducted on the ETS and TN subtests.
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Treatment students’ performance
significantly improved as measured by all
the ETS subtests. In particular, their
improvement in performance was
exceptional in the subtests measuring (1) oPre [00 - ‘ ‘
ablllty tO represent and analyze mPost TN Algebra ETS Algebra CR Algebra
mathematical situations and structures using On the TerraNova test, treatment students on
algebraic symbols, and (2) understanding of average obtained 7.2% more items correct at

atterns, relations and functions (see Figure post-test compared to pretest.
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3). average obtained 14.4% more items correct
, at post-test compared to pretest.

In terms of their performance as On the constructed-response test, treatment
measured by the TN Algebra subtests, students on average obtained 3.4% more
results were somewhat mixed (see Figure 4). items correct at post-test compared to
Students showed significant improvement pretest.
on 3 of the 6 subtestBinctions and Across all tests, students obtained 8.3%
Graphs, Quadratic Equations and more items correct at post-test compared to
Functions andGeometry, a marginally pretest.
significant improvement on tH&raphing
Linear Functionsubtest, and a decline in Figure 3. PH Algebra 1 Students’ Performance on
performance as measured by Yraiables, ETS Subtests at Pre and Post-testing
Expressions, and FormulasmdSolving 700
Linear Equations and Linear Inequalities 600 |
subtests. Note that a potential explanation is S 500
that these topic areas were covered earlierin = |T 0]
the school year and students received only £ 0.
limited exposure thereafter. However, the 2 0l
improvement in the areas that did show g .
growth was considerable. ]

OPre Algebraic MathModels Patterns & Analyzing
B Post Symbols Relations Change

On the ETS subtests, treatment students on
average obtained 19%, 7.3%, 18.6%, and
9.9% more items correct on tAdgebraic
Symbols, Math Models, Patterns and
Relations andAnalyzing Changsubtests,
respectively, at post-test compared to
pretest.

The greatest improvement observed was in
the areas oflgebraic SymbolandPatterns
and Relations




Figure 4. PH Algebra 1 Students’ Performance on
TerraNova Subtests at Pre and Post-testing
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On the TerraNova subtests, treatment
students on average obtained 2.2%, 10.8%,
26.8%, and 15.6% more items correct on the
Graphing Linear Functions, Functions and
Graphs, Quadratic Equations and

Functions andGeometrysubtests,
respectively, at post-test compared to
pretest.

However, there was a decline in the areas of
Variables, Expressions, and Formulas
(5.3%) andSolving Linear Equations and
Inequalities(4.4%). This is likely due to the
limited exposure of these concepts later
during the school year.

The greatest improvement observed was in
the areas oQuadratic Equations and
Functions andGeometrypoth of which

were taught late in the school year.

Another way to see the improvement in
treatment students’ performance is to look at
the percent of students who were at various
TerraNova performance levé{sat post-test
relative to where they were at pre-test (see
Table 4). 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, over ¥z (52.3%) of treatment
students who were below average at pretest
went from below average to average
performance (43%) or to above average
performance (9.3%) at the posttest.

37 It should be noted that the performance categories takliebed by CTB-
McGraw Hill and are norm-referenced.

Table 4. PH Algebra 1 Students’ TerraNova
Performance Level at Pre and Post-testing

e
POST
I = P oo
Average | Average | Advanced

TerraNova
Performance
Level

(PRE)

43.0% 9.3%

‘16.1% 40.9% IVEN

Advanced | .0%  10.0%
52.3% of students categorized as below
average at pretest improved to an average or
advanced categorization at post-test.
43% of students categorized as average at
pretest improved to the advanced level at
post-test compared to the 16% who went
down to the below average level.
90% of advanced students remained at this
level of performance at post-test.

Average

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

Prentice Hall Algebra program.

Is the Prentice Hall Algebra 1
program associated with
improvements for various
subgroups?

Analyses were performed to examine the
relationship between the Prentice Hall
Algebra 1 program and the performance of
special student populations. That is, 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.

In terms of academic ability, results
showed that the program was particularly
effective with advanced students. Advanced
(i.e., Honors students) showed significantly
greater scores at posttest compared to
remedial and regular ability studeffisafter

% Simple effects tests were significant.




controlling for pretest scores, on all 3
assessment measures (see Figure 5). Figure
6 shows the treatment students growth from
pre- to post-testing in all 3 measures.

Growth was significantly greater for
advanced students than remedial and regular
students as well.

Figure 5. Algebra Performance* of PH Algebra 1
Students by Academic Track
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*Reflects post-test scores adjusted for pretesiesco

Advanced students had significantly higher
post-test scores than regular and remedial
students at post-test, after controlling for
pretest scores.

Figure 6. Algebra Performance Growth of PH
Algebra 1 Students by Academic Track
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Advanced students demonstrated
significantly greater growth than regular and
remedial students.

On average, advanced students had 14%
more correct items across all tests at post-
test compared to pre-test. Regular and
remedial students obtained 5.5% and 3%
more items correct, respectively.

Terranova Algebra ETS Algebra Test CRAlgebra

Results showed that the Prentice Hall
Algebra 1 program was particularly
effective with advanced students.

Analyses also focused on LEP students
vs. non-LEP, special education students vs.
non-special education, and males vs.
females. Results showed no significant
differencesp- os. This means that the
program worked similarly across these
different types of students.

Note that the focus of the above analyses
was to examine if the 2004 Prentice Hall
Algebra 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
Algebra 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 Prentice Hall 2004
Algebra 1 program and the control curricula.
This will assist the reader in interpreting the
results and effect siz€found.

COMPARISON OF PRENTICE HALL AND
CONTROL CURRICULA

All programs are comprehensive basal
math programs. However, control curricula
are older (newest was released in 2001) as
compared to the 2004 Prentice Hall Algebra

39 Effect size (ES) is commonly used as a measureeaftignitude of an
effect of an intervention relative to a comparison groltirovides a
measure of the relative position of one group to anotRer.example, with
a moderate effect size of d=.5, we expect that about 63%set in Group 2
are above the mean of Group 1, whereas for a smalt effels.2 this figure
would be 58% and for a large effect of d=.8 this would be 79%.




1 program (see Appendix C). In addition,
the control program materials tend to lack
the abundance of ancillary materials
available with the Prentice Hall program.
The most notable instructional difference
between the control and treatment texts, is
that the Prentice Hall Algebra 1 program has
more regular, embedded assessment (e.qg.,
Instant Checks, Check Skills You'll Need
etc.) than control texts. It should be noted
that comparisons were made to determine if
results were consistent across schools (and
therefore, control curricula).

Similarities are also evident. All
programs include a number of practice,
review, and problem-solving exercises.
Connections to real-world applications of
math and to other subjects are also
prevalent. All programs are also correlated
with NCTM standards although the Prentice
Hall 2004 Algebra program is aligned to the
most recent NCTM standards (2002).

Finally, as previously noted there were
no notable differences between the groups in
terms of how the lessons were structured or
delivered. That is, teaching styles were
comparable across treatment and control
teachers. Additionally, although both groups
covered a similar amount of content in 9 of
the 12 Algebra content areas, there was
some discrepancy in the remaining 3 content
areas (systems of equations and inequalities,
radical expressions and equations, and
rational expressions and functions). As
such, these differences have been taken into
account in the analyses.

In summary, these programs were quite
similar to one another in terms of content
taught (even with the aforementioned
discrepancies). Again, this is unsurprising
given that all schools had a local scope and

sequence that had to be followed by teachers

regardless of the particular Algebra program

employed. In addition, the instructional
strategies and practices employed by
treatment and control teachers were similar.
Given this information, and the fact that the
duration of the study and exposure to the
program occurred duringneschool year,
small effect sizes are likel¥ It should also
be noted that according to Slatina leader

in educational research, an effect size of .25
is considered educationally significant.

RESULTS

Result§? showed that group was not
significantly related to student growth in
algebra performance, as measured by all
three assessments and the respective
subtests.This means that there were no
evident direct program effects; control
students did just as well as treatment
students. Table 5 shows the performance of
the treatment and control students. In
addition, the performance of the national
student sample (i.e., norm sample) is
provided for descriptive purposes. The small
effect sizes between treatment and control
groups are of note, although unsurprising
given the aforementioned overlap in the
content covered and instructional strategies
employed.

There were no direct program effects. That
is, both treatment and control students
generally improved in their algebra
performance. This is not surprising given
the similarities in content taught and
practices across conditions.

40 Even with training provided, there is a learning curvedachers in their
first year of implementing a new program. It can be etqukthat their
comfort level and ability to use the program well wiltrease with more
time and as such, that effect sizes observed will berargdeed, it is
recommended thatumulativestudent exposure be examined to determine
the sustainability of effects observed. However, dygractical and fiscal
limitations, this study was done in only one school year

4! Slavin, R. E. (1986). Best-evidence synthesis: An altamati meta-analysis
and traditional reviewsEducational Researchet5, 5-11.

“2 1t is important to note that these results were caestistcross all
analytical techniques employed (i.e., three-level we:level multilevel
models, multilevel models v.s. propensity scoring methausjrclusion of
all students (including those who left) v.s. using a iestt sample (using
data from only those who provided pre and post data).




Table 5. Treatment and Control Student Performanceon Algebra Assessments

Treatment Control National | Effect

Growth Growth Size
TerraNova Algebra Total

ETS Algebra Total
Constructed-Response Total
ETS Subtests
Algebraic Symbols
Math Models
Patterns & Relations
Analyzing Change
TerraNova Subtests
Variables, Expressions, and
Formulas
Solving Linear Equations &
Inequalities
Graphing Linear Functions
Functions & Graphs
Quadratic Equations &
Functions
Geometry
All comparisons on students performance between treatment and control gevepsn
significant £>.05).
In addition, as previously noted an effect size of .25 is considered edudwptsigaificant.
Therefore, all effect sizes detected are negligible. This is pimsing given the similarity
between treatment and control classrooms in terms of content taught arekpracti
However, generally there was improvement in performance in both groups.

Multilevel models were also run that Figure 7. Pre-Post Change in Algebra
included the subgroups of gender, academic  Performance of Asian Students By Group
track (remedial, regular, advanced), and 200
ethnicity/race (white, Asian, other minority). B0 |
Results showed a significant interaction 1601
between group and Asian as measured by all -
three total tests. This means that Asian 00 |
treatment students showed significantly 80 |
greater growth on the ETS assessment than 601
Asian control students (see Figure 7). ]
However, it should also be noted that these E—
students had higher scores than both whites mTreatment| TNAlgebra  ETSAlgebra  CRAlgebra
and other non-white minorities at both pre- Asian treatment students, who were
and post-test. generally higher performing, improved more

than Asian control students.

Along with the prior finding concerning the
improved performance among advanced
treatment students, this suggests that the
Prentice Hall Algebra program may be
especially effective relative to other
programs with higher performing students.

Change in Percent Correct




In terms of variations in settings, results
showed that the results found were
consistent across the four schools and class
sizes. That is, regardless of the school site
(and its control programs) or the size of the
class, there were still no direct program
effects.

Analyses were also performed based
upon limited information availabt&for
students of Limited English Proficiency
(LEP; n=17) and special education students
(n=19). Itis important to note that due to
the very small sample sizes and likely
dependency issues, no causal, conclusive
statements should be made. Nevertheless,
these results are presented for preliminary,
exploratory purposes.

Students of Limited English Proficiency

Results showed that, on average, LEP
treatment students had higher scores than
control students; however, the differences
were not significanafter controlling for

pretest differences and content coverage (see

Figure 8) Note that controlling for pretest
scores means that the two groups were
equated in terms of ability level (at pretest).

Figure 8. Algebra Performance of LEP Students
By Group
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Preliminary results showed no significant
differences between treatment and control
LEP students.

%3 These analyses are based on data collected from Highlthoo

Special Education Students

Preliminaryanalysis among special
education students was also conducted.
Again, this is only descriptive. Results
showed that although among special
education students, treatment students on
average had higher scores than control
students, the differences were not significant
after controlling for pretest differences and
content coverage (see Figure 9)

Figure 9. Algebra Performance of Special
Education Students By Group
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Preliminary results showed no significant
differences between treatment and control
special education students.

Asian treatment students performed
significantly better than Asian control
students. Other than this, results showed
that the control and treatment programs
functioned similarly among
subgroups and settings.




Does participation in the
Prentice Hall Algebra program
result in other positive
outcomes?

STUDENT ATTITUDES AND ASPIRATIONS

Information on math- and school-related
student attitudes was compared between
treatment and control students. Results
showed one significant difference between
the two groups out of the 6 attitudinal
measures. Specifically, treatment students
had more of a positive affect towards math
than control studentsfter controlling for
pre-attitude;:(l, 518)=3.81p=.05, d=.20 In other
words, treatment students were more relaxed
and comfortable with math. Furthermore,
although not significantly different,
treatment students tended to have more
positive attitudes on the remaining affective
measures than control students.

Table 6. Average Student Attitude by Group

Scale (1-5) Control | Treatment
Mean (S0*) | Mean (SD)

POTVARERIl 336 (99) | 3.43(89)
o 3.20* (L01) | 3.43* (L.01)
3.03(1.06) | 3.05(1.06)
3.76 (71) | 3.71(.74)
3.83(.82) 3.89 (.87)

*p=.05. Higher scores indicate more positive adkis.

Note that while affective attitudes were
higher for treatment than control students,
the only significant difference found was for
math-related affect.

Differences in math aspirations (i.e.,
advanced math classes they were planning to
take) were also examined. Results showed a
significant relationship between group and

443D refers to standard deviation. This is a measurispésion or
variability around the mean (average).

the type of math class that they were
planning to take. Specifically, more
treatment students planned to take Algebra
2, Calculus, and Statistics than control

students,?=6.25, p=.04,%=6.38, p=.01, and’=16.90,
p<.001, respectively.

Table 7. Percent Indicating They Plan to Take
Math Class in High School by Group

Math Class Control | Treatment

Algebra 2 92.9%* 97.4%*
100.0% 100.0%

Pre-Calculus 91.5% 93.9%
84.6%* 93.6%*
23.2%* 53.3%*

Treatment students were much more likely
to want to take advanced courses (i.e.,
Algebra 2, Calculus, and Statistics)
compared to control students.

Treatment students tended to be more

relaxed and comfortable with math and

had higher math aspirations than control
students.

CLASSROOMPRACTICES

Comparisons between treatment
teachers’ accounts of various classroom
activities engaged in last year (03-04) versus
this year (04-05) showed one significant
difference. Treatment students engaged in
more activities involving technology (e.qg.,
using computer software, Internet) this year
(M=2.64, sp=g7than last yeagu=1.9s, sp=.69);
1(13)=2.39p=.03, d=.64 1here were no differences
among control teachers.

Teachers were also asked the extent to
which their Algebra 1 program assisted them
with various teaching practices. Results
showed that treatment teachers indicated
more assistance from their Prentice Hall
2005 Algebra program than control teachers
from their curricula in the areas of
assessment of prerequisite knowledge,




provision of intervention, and preparation of
students for state or national exam$)-2.64,
p=.02, d=1.041(21)=2.18p=.04, d=.894(21)=2.46 p=.02,

d=1.08, respectively | N€se findings are notable
because even with the small sample size
(n=24) 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.

Figure 10. Program’s Relationship with
Perceptions of Assistance by Group
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Compared to control teachers, treatment
teachers overwhelming felt that the
program helped them support their

students, including assessing prerequisite

knowledge, providing intervention, and
helping their students prepare for
State and national tests.

What did users of the Prentice
Hall Algebra program think
about it?

“I like all of what the PH program has to
offer. It has given me more tools to use.”
-- Algebra Teacher

Treatment teachers overwhelmingly
liked the program. Compared to the control
teachers (and their programs), treatment
teachers felt that their program was more of
an effective tool in their Algebra instruction,
1(21)=2.23, p=.04, d=1.02 Furthermore, as noted in
Figure 11, they were quite satisfied with the
program and would recommend it. All
treatment teachers noted that the program
was a good to excellent resource for
increasing their students’ algebra skills and
knowledge and preparing students to do well
on tests.

Figure 11. Teacher Attitudes of Algebra
Program by Group
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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 recommend the program,
more so than the control teachers.




Generally, treatment students also liked
the program. Indeed, they were more
satisfied than the control students when
rating their textbook, workbooks, and math
Internet resourcegess)=3.67, p<.001, d=.30,
t(435)=4.35, p<.001, d=.46, and t(653)=5.92, p<,@3155.

Figure 12. Student Attitudes of Algebra
Program by Group
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Treatment students were more satisfied
than the control students when rating their
textbook, workbooks, and math
on-line resources.

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 Prentice
Hall 2005 Algebra program, in the following
areas:

Professional development resources
Formal and informal assessments
Remediation and intervention resources
Available technology (including Internet
resources)

Supplemental workbooks

Reading and writing in math

Lesson planning resources

Teaching tips

Connections to the real-world and other
subject areas

When asked specifically what they liked
about the program, treatment teachers
indicated that they really liked the
abundance of resources available. The
highest rated resources were thalisN-Go
Resources, Practice Workbooks, Test
Generator, Reading and Math Literacy
Masters and theOnline Intervention They
were also impressed by the other technology
provided (e.g.Presentation Pro, Lesson
Planning Express, I-Text, et¢hough did
not use very often due to lack of time. They
also thought th€heck Understanding
examples and explanations presented in the
text were very well-done. Teachers liked
the quality, quantity and variety of exercises
available as well. In addition, these features
of the program distinguished it from the
other programs they had used in the past.

Generally, teachers noted that the
program was useful for working with
students of all abilities due to the ancillary
resources provided (e.g., Spanish, remedial,
and enrichment resources). While some
reported that the program was difficult for
low performers, they also reported that they
used the available practice and intervention
resources to assist them.

WEAKNESSES

Weaknesses reported included the
following:

Some thought there was too much
content presented and some topics
belonged in an Algebra 2 course.
Related to this, some felt the pacing
guidelines were unrealistic. That is,
they felt some lessons needed more time
and therefore, could not cover
everything as prescribed. However, this
is likely a function of the class’ ability
level as well.

A few noted that the textbooks (both
Teacher’s and Student’s Edition) were




too heavy and suggested a two-volume
text be used.

Some teachers had issues with the
practice exercises. They would have
liked more mixed practice, especially in
the practice worksheets.

Transparency font was too small. Most
overhead projectors are used in the front
of the room (for easy teacher access)
and the font was not conducive to this.
There were also some errors in the Test
Generator software (e.g., multiple
correct answers, incorrect answers).

What are the key characteristics
of the Prentice Hall Algebra
program’s training and
implementation?

TRAINING

It is important to note that training was
not provided on effective teaching strategies
or on Algebra content but rather on how to
use the Prentice Hall Algebra 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 alll
program materials been availalpleor to
the initial training. This is consistent with
the evaluators’ observations as well. Due to
the lack of availability of some ancillary
resources, 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 preséntIn addition, delays
in textbook shipments did not allow for

% Some ancillary materials were simply not available turelease dates
after the start of the study.

some teachers to review them prior to the
start of the school-year. This is important
because lack of availability could 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. Indeed, approximately
half of the teachers did not feel comfortable
implementing the program until 1 month to
1 quarterafter the training.

It is recommended that trainings include
the following components:

Training should begin with #norough
discussion of the program’s research base
and philosophy. 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 key program features.

Some teachers noted not using the software
because of lack of knowledge. Given the
wide-variety of technology available, 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.

Prentice Hall should be prepared to offer
trainings at least 1 month prior to the start of
the school-yedf so that teachers can review
the materials and be more fully prepared to
teach using the program. Some teachers
noted being overwhelmed by all the program
had to offer in the beginning of the school
year.

IMPLEMENTATION

In order to obtaimpreliminary
information on the implementation features
that may produce positive student
performance outcomes, treatment teachers
whose students showed a large positive
change in Algebra performanae=@) were
compared to treatment teachers whose
students showed minimal change%) over

46 Of course, this will depend on when the program is purchase




the course of the school year. Comparisons
showed that high performing classes had
teachers who used more effective teaching
practices and used more Prentice Hall
supplemental resources.

Strategies Employed

High performing classes had teachers
who generally engaged in the following
activities more than the low performing
classes:

Went over key vocabulary and concepts;
Engaged in problem-solving and
investigative activities;

Had students evaluate the validity of
arguments, explain how they arrived at
answers, and use mental math;
Provided adequate time and structure at
the end of the lesson to check for
understanding, “sense-making,” and/or
wrap-up;

Were able to identify student knowledge
(i.e., read the students’ level of
understanding);

Used questioning strategies that were
likely to enhance the development of
student conceptual
understanding/problem solving (e.g.
emphasized higher-order questions,
appropriately used "wait time,"

identified misconceptions, etc.).
Provided intervention after assessment
for those who did not do well;

Assessed knowledge regularly (via
chapter and lesson quizzes); and
Reviewed past math concepts and skills

The classroom climate also was more
conducive to learning. For instance, there
seemed to be more of a “give-and-take”,
conversational tone to interactions in these
high-performing classrooms. Students asked
and answered questions voluntarily, creating
a climate of intellectual rigor and
constructive criticism. There was also a
respect for students’ ideas and questions.
Students also seemed more interested and

motivated to learn.
Resources Used

Teachers of these high-performing
classes tended to use more of the following
Prentice Hall resources:

Reading and Math Literacy;

Test-prep lessons, exercises, and
Algebra 1 Test-Prep Workbook;

Check Understanding examples;
Enrichment and Reteaching worksheets;
Diagnosing Readiness quiz;

Math Online Intervention System;
Teacher Express CD-ROM,;

PH SuccessNet; and

Transparencies from Presentation Plus!

It is highly likely that strategies
employed, class climate, and program use
functiontogetherto help produce positive
outcomes. For instance, an effective teacher
is more apt to individualize instruction and
therefore, may use the PH Access for All
resources more often. Similarly, a teacher
who uses the closing questions in the
Teachers’ Edition is also providing adequate
time for wrapping up the lesson and for
checking understanding after the lesson.
Indeed, prior researthhas shown that
pedagogical approaches employed by
teachers are just as important as the
intervention itself.

In sum, results of this study showed that
the 2004 Prentice Hall Algebra 1 program is
significantly related to positive student
outcomes. Preliminary evidence suggests
that the program is equally effective for LEP
and non-LEP students, special education and
non-special education students, and males

47 Gersten, R., Lloyd, J. W., & Baker, S. (199®esigning high quality
research in special education: Group experimental desidfeshington
DC: U.S. Department of Education.




and females. However, it also seems to be
more effective with higher-performing
students than average or lower-performing
students. In addition to these positive
relationships with student performance, the
Prentice Hall program was associated with
more relaxed feelings about math and higher
math aspirations. Moreover, 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 2004
Prentice Hall Algebra program significantly
higher than control teachers did of their
curriculum in terms of ease of use,
embedded professional development,
ancillary resources, and technology
components.

However, there were no notable
differences in treatment and control
students’ performance. This is not
surprising given similar content and
practices (see pages 18-19 for summary of
similarities between the two conditions).

Recommendations for further
research

Further research needs to be conducted
to fully understand whether the 2004
Prentice Hall Algebra 1 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. Itis
likely that 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. One 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 expensive.

In addition, although this study was
well-implemented given the educational
settings in which it took place, 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 textbook shipments did not
allow for some teachers to review them
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 arriaéleastl
month prior to the school year.
Although we attempted to collect a
sufficient sample in special populations
(e.g., LEP, special education, etc.), it
was difficult to obtain this information
due to district confidentiality policies or
because they were simply not in the
schools. In order to fully understand the
impact of the program on special
populations, studies specifically geared
towards these populations should be
conducted.

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 sriill

the lack of power may have prevented
examination of more subtler 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.
Related to this, using multiple methods
(e.g., multilevel models and propensity
scoring methods) and multiple models
(e.g., 2-level and 3-level HLM) is an
effective way to be more confident in

the results of a study taking place in
hierarchical settings.

In conclusion, this well-designed RCT
with its use of quantitative and qualitative
methods enabled PRES Associates to
determine that although the program did not
produce more positive outcomes relative to
other programs, it was associated with
positive improvements in student
performance. The program was also
associated with more positive student
attitudes about math and higher math
aspirations as compared to the control
program. Finally, 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 omhythe
program may work. Still, further research is
needed to build upon the findings presented
in this report.

“8 The content that was taught in all of these Algebmases was very
similar. After all, these were not supplemental paogs but core basal
curricula. As such, teachers, regardless of progi@anght about equalities,
inequalities, functions, and so forth. Because of thisipegisons of two
programs which teach the same content are likely to gimlll effect sizes.
Typically, effect sizes for educational programs mfrom small to
moderate (or .20-.50).
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Table Al: Crosswalk between Study Design Characteristics and WWC Rew Standards

WWC Causal Evidence Study Characteristics Reference
Standards
RandomizationWere Teachers were randomly assigned to control and treatment groups wftbailss. Random assignment Final
SERIe LN ETToMgile}e](e]¥[e}] Wwas conducted via SPSS 12.0’s “Select-Random sample of cases” featuenloy sesearcher. Report, pg.
randomly?

FENETER= VIV EEICRUGEN There were baseline differences according to: Technical
groups comparable at baseling| Low attendance (1 of 8 demos compared), with a higher lack of atteAtlap¢eatment students | Report,
or was incomparability than control students. pgs. 9-11
addressed by the study authory Marginally - 0s3) Significant performance difference on the ETS objeditath Modelg(1 of 13
and reflected in the effect size pretest measures compared), with higher scores among treatment studeatstiol students.
estimate? However, all pretest scores and relevant demos were controlledaioalyses and are reflected in effect
size estimates. Furthermore, given the number of comparisons made, the greuios the most part
highly comparable at baseline.

DI EEIANUTI MERG IR Both measurement and dropout attrition was examined. Technical
differential attrition problem tha There was no evidence for measurement attrition (i.e., proportionitbativas equivalent Report,

is not accounted for in the among both groups, there were no performance differences, and group assignraenirabdr | pgs. 13-16
analysis? of other variables were not predictive of measurement attrition).

However, there was some evidence for dropout attrition. ANOVA reveaigdificeint
interaction between group and attrition status (transfers/dropouts vs moaasisred by the
Constructed-Response Algebra test. Control group students who left had laest speres tha
treatment students who left; this was dealt with in analyses ($ewifa bullet). There was no
significant difference between control and treatment students whaxlstBlye ETS and TN
Algebra tests showed no significant interaction.

=)

% There are a number of reasons why random assignmenatmént conditions was done at the teacher levelmvitbiools. The most important reason for selecting this té assignment is that such a design helps to establish
causality by reducing the threat that school-levetfaccould have potentially contributed to differences betviemtment and control groups. That is, school “A” mighte had something else going on (besides the treatment)
that may have influenced student performance on the metcoeasures. Since treatment and control groupdevillithin the same school, school-level explanatidrlifierences would be reduced. Another reason for within
school assignment is that it is likely that the tresitrand control groups will possess similar characteriatitise onset of the study and therefore enhance conilggrabhird, one of the criteria put forth by the 8D study is

that treatment and control groups need to be drawn thersame local pool (Valentine & Cooper, 2003). The definidfdocal pool provided in this study refers to subjects withe same classroom or school. According to the
criteria, randomization at the district level would hetdrawing people from the same local pool. Note, whilentaig increase the potential threat of contamination this @ontained by an in-depth study orientation, weekly
teacher logs, and site visits (see pages 3-4). Notablg wanidom assignment at the teacher level within sciheds researchers control for school level differesegotential explanations of observed differences between
treatment and control groups, teacher level factoratsanbe present and are important predictors of studeotrperfice (Gersten, Lloyd, & Baker, 1998). Though randomgrasent at the teacher level should help address this,
with smaller sample sizes it is less likely that gregpivalence will be ensured. In order to address this pdtehti@at to initial group equivalence, additional data e@tected on teacher background and practices and taken into
account in subsequent analyses and interpretationwdfs:eshe reason why random assignment matslone at the lower levels (i.e., within classrooms d¢haistudent level), was because (1) the threat of omaion if the

same teacher taught both curricula was considered too grdaf2jit is not practical to randomly assign students talitions. Indeed, schools rarely allow outside reseas to randomly assign students to use one program
over another and use of the school’'s scheduling systearsaurce for randomization is not acceptable due tachéhat students’ previous class schedule, abilitgllestudent/parental requests, and so forth are facioréuls is

not random.

0 Missed more than 25% of class.



Other WWC Study
CharacteristicsCriteria
Overall Attrition: Is there a
severe overall attrition probler
that is not accounted for in the
analysis?

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

Intervention Fidelity:
1. Documentationls 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?

Study Characteristics Reference
Overall attrition due to student transfers and dropouts was 14%, whichadayuigiven what is Technical
found in suburban and urban schools. Note that this was part of the initi@lsitiéosn criteria; in | Report, pgs.
order to minimize attrition, historical mobility rates were examined @es with high attrition rates 13-16
were eliminated from consideration. It is unknown what constitutes “Seattriion as defined by
the WWC.
There was no evidence of changed disruption, or a local history event. Contamanadng Final
control group teachers was also not observed. The only obvious treatmenticantavas that the Report, pgs.
program materials did not arrive early enough to allow reviews by tesaclibis hindered their 13 and 25
ability to become acquainted and comfortable with the program (most saideheynet
comfortable until 1 month later), and most likely had a negative impactewnfireatment effects
observed.
1. Documentation: The implementation guidelines provided in Appendix B clearly outline the | 1. Final

expectations for implementation of the program. The Prentice Hall Adeprogram is described report pgs.

QOutcome Measures

1. Reliability: Is there evidencg
that the scores on the outcom
measure were acceptably
reliable?

2. Alignment:ls there evidence
that the outcome measure wa
over aligned to the

intervention?

herein in sufficient detail and references for further documentation frempublisher are provided| 5-6 and
2. Fidelity: Extensive procedures were put in place to measure fidelity of intemeéncluding Appendices
training, implementation guidelines, weekly teacher logs, and site.vBased upon this, there is| B and C
evidence for overall fidelity of implementation. Feachkey component, one teacher received g (pgs. 34-43)
rating of low for going over key concepts and closing the lesson, whereas ano#iegd a low 2. Final
rating for closing the lesson only. Upon further examination, thisatylitue to the teachers not | report pgs.
needing to engage in these activities given the higher ability letletiofclasses. 3-5 and 12-
14
1. Reliability: The ETS and TN Algebra tests are reliable and valid. The CR Altgsiris 1. Final
provided in Appendix E for reference. The correlation between the CR Altg=br@nd ETS test i$ report pgs.
.61,p<.05. The correlation between the CR Algebra test and the TN Algedtria t58p<.05. 6-8 and
Reliability of the teacher and student survey scales ranged fror®3&id the inter-rater reliability Appendix E
of PRES-trained researchers for classroom observations is 86%. (pgs. 48-49)
2. Alignment: These tests measure algebraic concepts and skills taughtcial #dgiebra 1 courses2. Final
and are aligned to NCTM standards. report pgs.
6-8




Other WWC Study

CharacteristicsCriteria
People, Settings, and Timing:
1. Outcome TimingDoes the
study measure the outcome a
time appropriate for capturing
the intervention's effect?

2. Subgroup VariationDoes
the study include important
variations in subgroups?

3. Setting Variation:Does the
study include important
variations in study settings?
4. Outcome VariationDoes
the study include important
variations in study outcomes?
Testing Within Subgroups:

1. Analysis by Subgrouian
effects be estimated for
important subgroups of
participants?

2. Analysis by SettingCan
effects be estimated for
important variations in
settings?

3. Analysis by Outcome
MeasuresCan effects be
estimated for important
variations in outcomes?

4. Analysis by Type of
ImplementationCan effects be
estimated for important
variations in the intervention?

Study Characteristics Reference
1. Outcome Timing: Post measures were taken within 1 month of the end of the school year.| 1. Final
Pretest measures were taken within 1 month of the beginning of the school year Report pg. 3
2. Subgroup Variation: The sample includes variations in gender, race/ethnicity, grade level, |ad Final
academic tracking. Analyses were conducted by all subgroups, althoughanydé sizes among Report pgs.
Limited English Proficiency and Special Education students means thasthits for these 10-11
subpopulations should be interpreted with caution. 3. Final
3. Setting Variation: Two sites were in large urban cities (one in Nevada and the other in OhidReport pg. 9
Two other sites were suburban and in New Jersey. All schools were publig faitly high and
enrollment (1080-2600 students) which is typical of schools at this legiehasuch settings (see | Appendix F
Appendix F for site characteristics table). (pgs. 50-59)
4. Outcome Variation Three measures were used to measure the effect of the progrardenmt st 4. Final
performance. Although each test measured content and skills taught in Atpafada 1 courses, | Report pgs.
there were variations in the emphasis it placed on various concélstsiskaddition, the impact of| 6-8
the program on student and teacher attitudes and classroom practicesovexsalined.
1. Analysis by Subgroup: Effects were estimated via multilevel models for the subpopulations1. Technical
that we had sufficient data for (i.e., gender, academic tracking, mintatitiss In addition, Report pgs.
analysis using special education students and English language |easdisited to one site and| 22 and 35-
included a very small sample. These preliminary analyses showed thas Ao were treatment | 36
students performed significantly better than Asians who were controhtssudgo other significant] 2. Technical
subgroup effects were found. Report pgs.
2. Analysis by Setting: Due to the limitations in sample size, analyses by setting weteditai | 22-24
classroom setting (i.e., class size) and a preliminary analysisrtorexthe consistency of results | 3. Technical
across schools. These analyses showed that (1) class size wasciate with program effects | Report pgs.
(interaction not significant) and (2) there were no direct programteféssociated with any 21-22
particular school and therefore, results were consistent acrasdsc 4. Final
3. Analysis by Outcome Measures=ffects were estimated for each test overall and correspondiRgport pgs.
subtests and affective outcomes. 25-26
4. Analysis by Type of Implementation: Due to limits in sample size at the teacher level, program

effects could not be estimated by variations in implementation. Howhees{udy examined
descriptively the characteristics of high-performing versugtgrerforming classrooms by

implementation of various Prentice Hall program components.




Other WWC Study

CharacteristicsCriteria
Analysis
1. Statistical Independence
Are the students statistically
independent (i.e., the outcom
for some participants in a
group are unrelated to the
outcomes of others in that
group) or, if there is
dependence, can it be
addressed in the analysis?
2. Statistical Assumptiongre
statistical assumptions

necessary for analysis met?
3. Precision of Estimatds the
sample large enough for
sufficiently precise estimates
of effects?

Study Characteristics

1. Statistical Independence:Analysis of the intraclass correlations showed that dependency v
an issue among this sample of students. However, this was addressed by tesiciydaelinear
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 powe
detect medium to large effects but not enough for small effects.

Reference

vds Technical
Report pgs. 4
and 12
2. Technical

I Report
footnote on
pg. 8
3. Technical
Report pg. 12

Reporting:
1. Complete Reportinghre

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 ifi¢bbnical Report

2. Formula: All effect sizes (Cohen’s d) for outcomes measures are calculatguesented in the
report.

1. All of Final
and Technical
> Report

2. Technical
Report pgs.
22-23
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Implementation Guidelines for Teachers

Welcome, and thank you for participating in the Prentice Hall Algebra 1 Study. [\&\eebe
your experience with our study will be rewarding and enjoyable. Not onlyeuilcontribute to
cutting-edge research, but you will also benefit from first-rate psimfieal development
provided by Prentice Hall professional training specialists.

We understand that it may be challenging to change former praatdésplement a new
math program. Therefore, we deeply appreciate the time and effort you will lgj o
making this study a success. However, we also realize that there willthelebsnd challenges
as you begin to implement this program. Under these circumstancesnivandneedto hear
from you; we will make every attempt to guide you through those challengésct,| it is
critical that any problems you encounter be addressed as soon as possible thansuse t
program is being implemented to its full potential. Feel free to contact Ctatife3, 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 haddodlate
study. Please read through all of these questions/answers. Should you have fustlogrsgue
please contact PRES Associates.

Why Is This Research Being Done?

As you are aware, the No-Child Left Behind (NCLB) of 2001 requires that eciaia
materials and strategies used by educators in the classmastibe proven by scientific research
to improve student achievement in the classroBnentice Hall has developed a strong research
model for determining that their programs are scientifically-tbasel successful. As part of this
ambitious research agenda, Prentice Hall has acquired the services @fraal educational
research firm, PRES Associatego conduct a rigorous quantitative research study on the
effectiveness of the Prentice Hall Middle School Math (Course 2) and Algebra ampsogrhis
study will contribute to the growing research base behind Prentice Hall Math and the
effectiveness of different approaches to math instruttion

Why Do | Need Professional Development?

It takes more than a good math program to raise students’ knowledge of maihelinaiso

takes good teachers with a thorough understanding of the curriculum and who are supported by

professional development, school administrators, and parents/guardians. To thisdmphati

51 PRES Associates is an external, independent, edudatisearch firm with an established track record induwmting large-scale, rigorous evaluations on the
effectiveness of research materials.

52 A more thorough description is available in the Prenitall Math Study Information Sheet and Memorandum of Wstdading. For copies, please contact Curtis
Stauffer at (307) 733-3255.




that through the professional development training sessions provided by Prentme tHaluse
of its Algebra 1 program, all “treatment” teachers participatingenstudy 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 essentitddahhers have a
thorough understanding afl the materials provided by the Prentice Hall Math Program. Rather
than having teachers figure it out on their own, professional trainers will goidiagough this
process, offering examples of when to use certain materials, how to manage andesutpple
classroom instruction, what types of assessments to administer, and so fadttitiom, training
will be provided on the math technology available.

Why Do | Need To Follow These Implementation Guidelines?

The Teacher Implementation Guidelines were developed as part of thedHaitidlgebra
1 Study. The guidelines are designed for “treatment” teachers to usamiliementing the
new 2004 Prentice Hall Math Program. The guidelines point out key program comportents tha
mustbe implemented during math lessons. These key program components have the greate
influence on student learning and performance and therefore should be implemented. In
addition, it is critical to ensure that all “treatment” teachers are mmgaiéing a similar
instructional model. That is, if teachers are modifying the math program kteart that it no
longer resembles the original program, the study becomes invalid. In sum, bymydkese
implementation guidelines, we are attempting to (1) maximize the potentias ahath
program, and (2) ensure that the program is being implemented with equal &dedisg
teachers. To reiterati,is essential that all “treatment” teachers implement the program fully
as prescribed in the following implementation guidelindswever, we also do not want to
restrict your teaching practices. That is, you should feel free to augmegmioigram as you
wish, as long as the key components are implemented. (Note that it is importantdteiady
additional resources used in the teacher log).

Again, thank you for your participation in this study. You are an integral partsasttidy and
we appreciate your assistance. We look forward to working with you.




Please follow these guidelines as you implement the Prentice Hall Atga 1 Program. All
of these checked items are considered critical to the successhs program and needs to be
done.

@ PACING GUIDELINES. Teachers should try to follow tiacing Guideprovided in the
Teacher’s Edition (TE)—see page T39. In addition, refer t®tfierentiated Scope of
Course Tablegpgs. T40-T41) to determine which lessons should be covered depending
on your class’ level (basic, core, or advanced). A detailed chaatarg Optionalso
precedes each chapter and gives you suggestions on which lesson and objexctive(s)
cover each day for that chapter. Note thatRrheing GuideandPacing Optionsare
specified by the type of class schedule (e.g. traditional, two-year, and kdssk cl
schedules). The Pacing Guide takes into account days for reviews, tests, arfd uses
other special program features whereas the Pacing Options does not. Togethaiilthes
help you pace your class so that you can complete all chapters within theysardoir
two years if the math class is a two-year program). However, keep inmainthése are
simply guidelines and you will need to take into consideration your studentisbfeve
understanding and district curriculum guides as well.

@ CHECK SKILLSIN BEGINNING OF L ESSON/CHAPTER. 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 uSadak Skills You'll
NeedandDiagnosing Readinessections 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 nextdo lielp”, using re-teaching
tools, skills handbook, more practice exercises, or any other material thaefpa/our
students.

% &

@ CHECK UNDERSTANDING DURING LESSON. Teachers should check (via exercises,
guestions, etc.) whether students have understood the material covered duringmhe less
This should take about 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 instructiondaugly.

You can use th€heck Understandingections of the student textbook (and in your TE)

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 yote

TE).




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

@ KEY CoNncEPTs. Teachers will go over each of the key concepts introduced in the
lesson. These consist of vocabulary words and are highlighted in yellow. Leaemng
vocabulary helps students develop skills in math communication and helps them succeed
on subsequent math courses and on standardized tests.

©@ AssEssKNOWLEDGE. 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 stiithents
end of a chapter or you can create your own by picking test items provided witAkyour
program materials.

In addition to assessing students’ knowledge atetiuof a chapter, teachers should
determine whether students understood the material covered in a ceaptar A

section consists of approximately 2-4 lessons within a chapter and there arer?2 sec
checkpoints within each chapter (for reference, see the table of contentis TE)o

You can assess your students’ knowledge by providin@tieekpoint Quinr some
similar form of assessment/exercises that reviews the matetiad preceding section.
This is important because it allows you to determine how students are perforromm pri
the chapter test. It also helps prepare students for the chapter test.

©® REVIEW PAsST MATH CONCEPTS. Teachers should provide students with the opportunity
to review past math concepts at least once per week. This helps to reinforcéetied ma
learned in earlier lessons or chapters. Options available inelixeel Reviewexercises
contained in each lessa@hapter ReviewandCumulative ReviewWhile 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 goncepts
along with current ones so that they can perform better on tests and subseguent mat
classes.

© INDEPENDENT PRACTICE. 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 assases provided
in the student text, use exercises from the Grab-N-Go resource materialsth& use
Practice Workbook for potential independent practice exercises. When feagjbiefe
during testing) students should be assigned approximately 30 minutes worth of
independent practice. Note that when assigning homework, students should be able to
take the textbook home. In this math program, the textbook is viewed as a reference
book.

@ READING & MATH LITERACY. For students who have limited reading and writing skills,
teachers should provide tReading & Math Literacyvorksheet provided in thiccess




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 lesssn com
with aReading & Math Literacyvorksheet by reviewing the TE’s lesson resource

section in the beginning of each lesson. These worksheets are available ih 8panis
well.

@ CLOSING THE LESSON. Teachers should allow for time at the end of the lesson so that
students and/or the teacher can bring an appropriate level of closure to the lesson. T
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 haveydaa¢he
learned, or asking the questions provided in your TE u@tbsure 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

@ OTHER PROGRAM COMPONENTS. 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 fedsle and
practical, consider using some of the following:

Math Online Intervention System (designed to assess student’s krumelskills
and based on result, provides remediation; can also be used for enrichment)

Enrichment and Reteaching worksheets (allows you to assign exercisesathr
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 irhjnat

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

Presentation Assistant Plus (contains all the volumes of transparentiesave

teachers’ time, plus it contains a CD ROM with all the transparenciegasized
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, adgve

teacher's edition and all the print resources on CD so that a teacher hassacce
to all the materials without having to take them all home)

As you are aware, we will also be monitoring implementation. We will condoctiagsroom
observations to determine the extent to which teachers are implementing @hkgonents. In
addition, teachers will complete weekly logs to indicate the extent to whiglusleel key and
optional components. We will provide more detail on the teacher logs shortly. Todathdata
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, basggos a
of weekly teacher logs. Percents reported reflect the percent of tichertgindicated they
used the program over the course of school year.

TECHNOLOGY RESOURCES

As shown, the top three Prentice Hall resources teachers used weesttiBenerator,
Presentation Assistance Pl(mostly transparencies) aftH SuccessNetAmong students, the
top Prentice Hall resource used was the Student I-Text. They used the Oelineniiidn

system to a lower extent (12%).

Table D1. Percent of Use of Technology by Teachers

Component Percent Use
PH Exam View Test Generator 39.2%
PH Presentation Assistant Plus! 19.2%
Transparencies or CD-ROM
PHSuccessNet 17.7%
PH Teacher Express CD-ROM 12.6%
PHSchool.com 12.3%
PH Math Online Intervention System 10.6%
PH Teacher Edition Interactive Textbook 9.3%
Other non-PH software or internet resourcep 0.8%
for support materials

Table D2. Percent of Use of Technology by Students

Component Percent Use

Regular calculator 89.6%
PH I-Text 23.2%
PH Math Online Intervention System 11.9%
PHSchool.com 7.3%
Graphing calculator 6.1%
Other non-PH software/Internet for learning 0.3%
purposes 270




PRINT RESOURCES

Teachers used tigheck Skillsection, review exerciseSheck Understandingection, and
Student Guide and Practice Workbaukst often.

Table D3. Percent of Use of Print Resources

Component Percent Use

Check Skills You'll Need section 61.9%
Review Exercises (Mixed, Cumulative, and/or
X : ; 58.4%
Chapter review provided in text)
Check Understanding section 50.0%
Student Guide and Practice Workbook 49.4%
Checkpoint Quiz 31.7%
Chapter Test 25.8%
Diagnosing Readiness 23.2%
Reteaching Worksheets 18.4%
Lesson Quiz 16.6%
Closing Questions for the lesson as provided in
: . 15.1%
your Teacher's Edition
Algebra 1 Test Prep Workbook 12.6%
Reading and Math Literacy Masters 10.9%
Enrichment Worksheets 10.6%
Test Prep lessons and exercises in student editjon 9 3%
(includes Test-Taking Strategies lesson) 270
Daily Notetaking Guide Workbook 4.3%
Diagnostic Tests (in separate workbook) 2.2%
Data Analysis and Problem Solving Teacher
. 2.2%
Guides
Ti 83/84 Activity Booklet and CD ROM 0.3%




RATINGS OF USEFULNESS

All treatment teachers noted that the program was a good to excedleatae for increasing
their students’ algebra skills and knowledge and preparing students to do welsomtes
addition, they felt the supplemental worksheets and workbooks, formal assessments, and
technology provided with the program were good to excellent. The peach areabighe
below note the areas in which there were significant differences betwestiigs given
between treatment and control teachers. In all these areas, the treatgenhpras rated
better than the control program.

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

Program Resources Control Treatment p*
Increasing your students' algebra skills and knowldge 87.5% 100.0% 0.52
Preparing your students' to do well on tests 75.0% 100.0% 0.20
Supplemental worksheets/books provided with the prgram

(as a whole) 71.4% 100.0% 0.19
Formal assessments 66.7% 100.0% 0.07
Technology in the program 28.6% 100.0% 0.00
Preparing your students' to do well in future mathcourses 87.5% 92.9% 0.76
Review materials/exercises 66.7% 92.9% 0.19
Independent practice exercises 55.6% 92.9% 0.35
Overall quality of your assigned math program 50.0% 92.9% 0.29
Connections to the real-world. 25.0% 92.9% 0.02
Professional development resources embedded in pragn 14.3% 87.5% 0.01
Informal assessments 55.6% 85.7% 0.06
Ease of use of the textbook 50.0% 85.7% 0.58
Lesson planning resources 12.5% 85.7% 0.00
Reading/writing in math practice provided for students 25.0% 84.6% 0.01
Teaching tips 25.0% 84.6% 0.01
Increasing your students' higher order cognitive skls (e.g.

use of logic/reason) 50.0% 78.6% 0.48
Increasing your students' applied skills (e.g. ahity to solve

word problems) 50.0% 78.6% 0.32
Intervention resources 14.3% 78.6% 0.00
Enrichment resources 50.0% 76.9% 0.29
Program's Internet resources 0.0% 75.0% 0.01
Organization of the textbook 50.0% 64.3% 0.95
Remediation resources 14.3% 64.3% 0.01
Connections to other subject areas. 12.5% 57.1% 0.04

*Any p-value equal to or lower than .05 is consedesignificant and a value less than .10 is cons@dmarginally significant. Given the
exploratory nature of these comparisons, the nibeedl criteria (<.10) are highlighted.







CONSTRUCTED RESPONSE ALGEBRA TEST

(This has been reformatted for this report)

. If5p+m=7andn =7, what is the value q@f?

. A 20-foot rope is cut into three pieces so that the length of the second piece idéwice t
length of the first piece and the length of the third piece is 8 feet. What istle, lm
feet, of the shortest piece?

. If5n+p=3and .h— 1M = 2, what is the value oh + p?

. What is the equation of the line below?

A 4

A
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4 8 1




SITE LEVEL CHARACTERISTICS ANDCASE
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 participahts
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:

Approximately 731 students participated
in the Algebra 1 RCT throughout the
year. Slightly more students were
randomly assigned to the treatment
group (55%) compared to the control
group (45%).

All schools have an ethnically diverse
sample, with approximately half of the
students being white. Minority ethnic
distributions vary between sites (e.qg.
there are more Asians in the middle
schools than high schools).

The majority of Algebra 1 students were
in the 8" or 9" grade.

53|t is important to note that, when interpreting informatirom such
qualitative data collection techniques such as intersji¢iae data reported
consist of recurrent and shared themes that emerged.isTkomments
from a single individual which are not reflective obager proportion of
respondents are not identified as a finding or “theme.”

The student sample is somewhat
representative of the national student
population in terms of ethnicity and
gender distributions. The sample has
12% less White and 21% more Asian
students than the national student
population.

Gender distributions are comparable
(47% males and 53% females).

The samples are generally representative
of the school as a whole in terms of
demographic characteristics.

Preliminary analysis by special
education and limited English
proficiency status is limited to one site.




Table E1. FinaP* Study Sample Characteristics of Sites Participating in the Preice Hall Algebra 1 RCT (2004-2005)

School
Hiah School ,

Teachers/
Classes*
7 (4TX; 3CT)

Total
Students
20¢

Grade
Distribution

Ethnic
Distribution
White-50.2%

Limited English

Proficiency %

Special

Education

%

Free/ Reduced

Lunch %

Gender
Distribution
Male — 45.(%

Nevad: 4-TX classe 93-TX Hispani«-26.8% Femali— 55.C%
Grades -12 4-CTclasse (45in AlgiB) | 11"-9.204 Black-6.7%
118-CT 12 1.0% Asiar-15.6%
(51in AlglB) Nat. Am.-.5%
Hiah School | 10 (6TX; 4CT | 20¢ 9"-97 0% White-47.2% -- NA NA Male — 45.8%
Ohia 6-TX classe 124-TX 10M-2.0% Hispanic-13.3% (56% for overall] | Female- 54.2%
Grades €12 4-CT classe 79-CT 11M-1.0% Black-35.(%
Asiar-2.5%
Othel-2.0%
Middle School C | 4 (2TX; 2CT 164 8™-100% White-48.2% -- NA 1.2% Male - 51.2%
New Jerse 4-TX classe 82-TX Hispani«-4.3% Female- 48.¢%
Grades -8 4-CT classe 82-CT Black-1.2%
Asiar-46.3%
Middle School C | 3 (2TX; 1CT 155 8™-100% White-52.$% -- NA .6% Male — 48.2%
New Jerse 4-TX classe 104-TX Hispanic-2.6% Female- 51.%
Grades -8 2-CT classe 51-CT Black-.6%
Asiar-43.9%
24 (14T; 10C 731 8M-43.8% White-49.5% NA NA .6% Male— 47.3%
Overall 18-TX classe 405-TX 9"-41.8% Hispanic-12.%% (based on schoo | Female- 52.7%
(Across all sites | 14-CT classe 328-CT 10M-11.2% Black-12.C% A, C, &D)
11M-2.9% Asian-24.9%
12"-.3% Nat. Am- .7%

National

Population®

NA = Not available for the student sample.

-- = Students with limited English proficiency aneseparate program.

* = Some teachers taught more than 1 participatiagses.

54 Table includes only characteristics of students who prdvidmained in the same class throughout the school year.
% Data was obtained from the National Center for Edunagiatistics: Snyder, T. and Hoffman, C. (2002). Diges&tdhfcation Statistics 2001 (NCES 2002-130).

White-61.2%
Hispanic-16.3%
Black-17.2%
Asian-4.1%
Other-1.2%

Male-50.2%
Femrale-49.8%

Figures repreemibutions across all grade levels.




Site A

About the School- High school A is

located in a large city in Nevada. Itisin a
fairly new and affluent community. The
school is large and modern. It serves grades
9-12. Technology is fairly accessible to
students; all classes have computers and are
connected to the Internet.

Total enrollment for High School A was

2601 in 2003-2004. The average math class
size was 32. According to information
obtained from the school district, in 2004,
59% of 11th graders passed the High School
Proficiency exam in math. On the lowa
Test, 42% of 10th graders scored at the 51st
percentile and above. In addition, the school
was classified as not demonstrating adequate
yearly progress in 2003-2004 because
students with IEPs did not demonstrate
proficiency in math; however, all other
subgroups did.

The graduation rate for 2003-2004 was 75%
(compared to 72% district-wide) and the
dropout rate was 5% (compared to 8%
district-wide). The student population is

quite diverse:

21.3% Hispanics;

16.6% Asian/Pacific Islander;
9.3% Black;

51.7% White;

1.1% American Indian or Alaskan
Native

High School A had no students who were
eligible for free or reduced-priced lunches,
compared to the district percentage of
35.6%. This is indicative of the higher
economic status of the school community.
Approximately 13.3% of students had
limited English proficiency and 9.4% had
IEPs.

About the Participants - There were
approximately 209 students and 7 teachers
(4 treatment and 3 control) who participated
in the RCT throughout the year from High
School A. The average class size was 26
students with a range from 19 to 34 students.
One teacher had 2 classes patrticipating in
the RCT, while the remaining had 1 class.
Therefore, in all there were 8 participating
classes from High School A. Half of these
classes were Algebra 1B courses and the
other half were traditional Algebra 1
courses. Algebra 1B courses are full-year
courses that teach the second half of the
material covered in traditional Algebra 1
courses. Because it is slower paced, these
courses are typically taken by students of
lower math abilities. This distribution of
courses was even split among the control
and treatment teachers. Class periods lasted
approximately 50 minutes.

Generally, teachers noted that their students
had a low to mid-range ability level
compared to other students of the same
grade level in the school’s population.
Similarly, compared to students who take
their Algebra courses, the participants’
ability levels was perceived as low to mid-
range. They indicated that they were
challenged by the low reading abilities of
some of their students. These findings were
consistent across both the treatment and
control teachers.

About the Math Curriculum - The
curriculum follows the Nevada Content
Standards and the National Education
Standards. These standards are defined as
highly focused, specific areas of
instructional emphasis that have been
identified by the state’s Department of
Education as essential to student
proficiency. There were no major school-
wide initiatives taking place in mathematics.
There was after-school math tutoring




available; however, there was a lack of
participation.

The primary textbook used by the control
group teachers and previously used by the
treatment teachers was a basal math program
published in 2001. The program
incorporates a spiraling approach and uses
examples to apply skills to everyday
situations. Teachers were provided with
professional development via the Teacher’'s
Edition. For each lesson the program offers
additional review questions, options for
incorporating technology and a lesson quiz.
In addition, the program philosophy and
format are somewhat similar to the 2004
Prentice Hall program.

In addition to the textbook, all teachers
incorporated other supplementary materials
into their instruction. However, treatment
teachers indicated that they mainly relied on
the Prentice Hall 2004 products, teaching
almost exclusively from the PH textbook,
and when they did use outside resources, it
mainly consisted of A+ Starters
(department-created exercises for students to
solve during first 5 minutes of class) and
non-Prentice Hall worksheets. Control
teachers indicated making modifications to
the programs as well. Modifications were
made according to their own experiences,
student needs, departmental requirements,
and as a result of the lack of ancillary
materials available from their program.
Supplementary materials included the use of
workbooks (from the same program and
from others), worksheets developed by math
department teachers, and older textbooks
that they had collected throughout the years.
In addition, except for one teacher, teachers
allowed the use of calculators in their
classrooms.

About the Classrooms- Teachers all began
their lessons in the same format, with warm-

up exercises. This activity typically lasted 5
minutes. While some teachers reviewed the
solutions to this activity, others simply
checked to make sure students completed
this assignment. The lesson was then taught
to the whole class. There was usually 10-20
minutes for independent practice following
the lecture.

For the most part, teachers assigned
homework every day except after a chapter
test or quiz. The average amount of
homework assigned per week was 78
minutes and the average amount of in-class
independent practice was 62 minutes per
week. The homework return rate was 83%,
with a range of 75% to 100%. The majority
of teachers obtained their independent
practice problems from the textbooks or
workbooks, with treatment teachers using
the PH Practice Workbook to some extent.
Teachers indicated that they gave students a
variety of problems including

computational, word problems, multiple-
choice, and review. While most teachers
indicated that they checked the homework
for correctness, some indicated that they
only checked for completion.

For test preparation and assessment, teachers
generally gave one practice test prior to the
chapter test. They then reviewed the
students’ answers. Half of the teachers also
provided one review day prior to the

practice test to go over vocabulary and math
concepts. The majority also indicated
providing at least 2 quizzes during the
course of a chapter. Treatment teachers
indicated using the Test Preparation
Workbook and the Exam Generator as well.

Highlights - Based on site observations, it
appears that random assignment produced
an equal group of treatment and control
group teachers in terms of how effective
they were in teaching. In general,




instruction was purposeful and engaging for
most students. The lessons were well
designed and the teachers implemented it
well, but adaptation of content or pedagogy
in response to student needs and interests
was limited. Instruction was quite likely to
enhance most students’ understanding of the
discipline and to develop their capacity to
successfully “do” mathematics. The only
concern related to High School A was the
lack of use of technology. While teachers
had access to a computer lab, the majority
indicated not having sufficient time for
computer- or internet-related math activities
or were not comfortable with using
computers.

Site B

About the School- High School B is

located in a large city in Ohio. Housing
around the school consists of older, modest
homes. The school itself was built in 1932
and is in poor condition, needing extensive
renovations. High School B is a public 9-12
high school. School-wide, there are 121
teachers.

Last year’s annual enrollment was
approximately 2128. The student per
teacher ratio is 16. According to

information obtained from the district, in
2003, 56.1% of 9th graders were proficient
or better on state’s proficiency test in
reading (compared to 79% district-wide) and
43% were proficient in math (compared to
48% district-wide). Student performance
had decreased compared to the previous
year. It was designated by the state
Department of Education as “in need of
improvement” based on 2003-2004 test
results for failing to meet the state’s
benchmarks for two consecutive years. The
graduation rate for 2003-2004 was 67%.

The student population is quite diverse:

13% Hispanics;

3% Asian/Pacific Islander;

31% Black;

52% White;

1% American Indian or Alaskan
Native

In addition, 56% of students were eligible

for free or reduced-priced lunches,
compared to the statewide average of 24%.
This is indicative of a lower economic status
of the school community. Approximately
15% were in special education and less than
1% were of limited English proficiency.

About the Participants - There were 203
students and 10 teachers (6 treatment and 4
control) who participated in the RCT from
High School B. The average class size was
18 students with a range from 9 to 26
students. All teachers had only 1 of their
classes participating in the RCT. Class
periods lasted approximately 40 mindfes

Generally, teachers noted that their students
had a low or broad-range of ability levels
compared to other students of the same
grade level in the school’s population.
Similarly, compared to students who take
their Algebra courses, the participants’
ability levels was perceived as low or broad-
range.

About the Math Curriculum - The district
curriculum closely followed state standards.
Teachers used the standards to guide their
lesson planning. The school implemented a
wide-range of intervention strategies in
order to assist their students in making
adequate yearly progress. These included
math tutoring and the Academic

%6 One class was 2 full periods in length (i.e. 80 minutesk stidents in
this class failed Algebra 1 in the prior year and weregtheséd to this class
because of their low academic performance. This classivegpped from
the study because it would end after the first semester




Intervention Center. However, participation
was lacking.

The control group curriculum consisted of a
core basal math program published in
1995". This program emphasizes an
“integrated approach” to Algebra instruction
that strongly emphasizes functional
relationships, real world connections,
visualization, and exploration. Spiral review
occurs, but it is not as embedded as in the
2004 Prentice Hall program. Additionally, it
introduces concepts in a slightly different
order than the treatment group program.
Assessment in the control text emphasizes
performance tasks in each chapter, with less
short answer and selected response items
than the treatment text. However, it was
observed that students rarely use the actual
textbook in class. Rather, control teachers
lecture based on information in the textbook
and then assign exercises from the textbook
or worksheets (from the program or teacher-
created). In addition, control teachers were
more apt to make modifications to the
existing control curriculum according to
student needs and because of the lack of
resources available with the control
program.

Treatment teachers also used non-Prentice
Hall (2004) supplementary materials but to a
lesser extent. These mainly consisted of the
department-created bell work (3-5 exercises
for students to complete during the first 5
minutes of class) and teacher-created
worksheets or exercises. Treatment teachers
indicated that they rarely if ever made
modifications to the Prentice Hall 2004
program. In addition, calculators were
generally allowed in their classrooms.

About the Classrooms- The lesson
structure used by teachers in High School B
was similar to those used by teachers in

57 In addition, one control teacher uses another basalgnofgr her classes.

High School A. That is, teachers all began
their lessons with warm-up exercises. This
activity typically lasted 5 minutes.
Generally, teachers went over the solutions
of these exercises. Some teachers also
conducted a mini-review lesson if students
generally did not understand. The lesson
was then taught to the whole class. There
was usually 10-20 minutes for independent
practice following the lecture.

Teachers indicated that they assigned
homework 4 to 5 times a week, except on
test or quiz days. The average amount of
homework assigned per week was 77
minutes and the average amount of in-class
independent practice was 61 minutes per
week. The homework return rate was 55%,
with a range of 25% to 80%. The majority
of teachers obtained their independent
practice problems from the textbooks,
worksheets, or made-up their own. Teachers
indicated that they gave students a variety of
problems including computational, word
problems, multiple-choice, and review.
Some teachers with students of lower-
abilities indicated that they tended to assign
“easier” problems. The majority of teachers
indicated that they checked homework for
correctness. However, some indicated that
they only checked for completion.

For test preparation and assessment, teachers
generally provided review activities prior to
the chapter test. These activities include
going over the concepts that were going to
be tested. Teachers indicated that
independent practice included review
problems in preparation for chapter tests. A
third of the teachers also provided a practice
test. Treatment teachers indicated using the
Practice Test provided in the student
textbook, assigned Test Prep exercises, and
used the Algebra 1 Test Prep Workbook and
Exam Generator.




Highlights - There were no evident
discrepancies between control and treatment
teachers and their classes. Treatment
teachers did a good job of incorporating
Prentice Hall resources, conducting well-
designed lessons, and generally following
the implementation guidelines. Both groups
of students displayed a low or broad-range
of abilities compared to students of the same
grade level in the school’s student
population. In addition, some students
displayed disciplinary problems and were
generally more unruly than students in other
sites. Both treatment and control teachers
tended to take time for maintaining control

of the class, more so than other schools.
Use of technology was also a problem,
primarily due to the inadequacy of
computing technology available.

Sites C & ®

About the School- Middle Schools C and

D are located in an upper middle class
community with the district serving several
small suburbs in New Jersey. Approximately
50% of 8th graders in both schools took
Algebra | in the 8th grade, and were
included in the study. School C is a newer
building, while School D is the original
middle school for the district. Both schools
consist of 6-8 grades.

Total enrollment for School C was
approximately 1190 in 2003-2004, while
enrollment for School D was 1080.
According to information obtained from
state reports, in 2002-2003 (the latest year
for which data has been made public),
83.5% of 8th students at School C were
either proficient (44.5%) or advanced (39%)
in mathematics on the state proficiency
exam. At School D, 87.6% of 8th Graders

% Because the two sites are located in the same districsite
characteristics are very similar, site summariepegeented together. Any
discrepancies are noted in the summary.

were proficient (49%) or advanced (38.6%).
These numbers are significantly higher than
state averages for the year (40.8% proficient,
15.9% advanced). The district on a whole is
high achieving, reporting a 99% graduation
rate, with 95% of students planning to attend
post-secondary educational institutions.

The district is quite diverse, with minor
variation in the student populations for the
two middle schools.

School C School D
57% White 52% White
34% Asian 37% Asian
5% African 6 % African
American American
4% Hispanic 5% Hispanic
1% Other

As would be expected for a well-off
suburban district, the percent of students on
free or reduced lunch was low,
approximately 5% for both schools.

About the Participants — In both schools
combined, there were 4 treatment and 3
control teachers, each with two classes in the
study. In total, there were 164 participating
students at School C and 155 at School D.
The average Algebra class size at School D
was 20 students, while at School C it was

25. Class length ranged from 57 minutes to
1 hour, depending on the class period.

Because Algebra 1 is the advanced class for
8th grade math students, all teachers noted
that their students were of significantly
higher ability than other 8th graders. Within
Algebra classes, teachers felt that students
had a range of abilities (e.g., some students
had taken advanced mathematics summer
courses and a small number were placed in
the Algebra 1 program solely at the urging
of parents). The teachers stated that their
students were highly motivated to achieve in




mathematics, and were very competitive
about their mathematics performance.

About the Math Curriculum - The
curriculum follows the district content
standards, which are aligned to state
requirements.

The textbook used by the control group
teachers and previously used by the
treatment teachers was a core basal math
program published in 1994. The program
emphasizes building one lesson onto the
next and uses a spiraling approach to teach
algebra. Teachers were also provided with a
Teacher’s Edition for professional
development. Because the program is
relatively old and lacking in supplemental
resources, all control group teachers used a
variety of supplemental resources to
augment the textbook (including workbooks,
worksheets, math games from a variety of
publishers and self-created worksheets).
However, all used the textbook as the
primary instructional resource and usually
used it to assign homework problems.

Treatment teachers indicated that they
mainly relied on the Prentice Hall 2004
products. They reported that occasional
modifications to the program were made to
meet district curriculum requirements, but it
only involved the omission of a lesson,
spending more time on a particular lesson
than was recommended by the text, or
changing the lesson order. In addition,
teachers indicated using other non-Prentice
Hall materials some of the time. However,
99% of these materials were teacher-created
transparencies, worksheets, or tests.
Treatment teachers varied in their use of
Prentice Hall supplemental resources, with
one teacher using “almost everything | can”
and others mainly using the textbook and
worksheets/workbooks. Teachers indicated
that the only resource they would have liked

to have used was the PresentationPro.
Teachers noted that this could not be easily
seen by students due to the size of their
classroom TV monitors. Some teachers also
indicated that they had difficulty using the
online resources due to networking issues at
the school. All teachers required calculators
to be used by students, and occasionally
used class sets of graphing calculators.

About the Classrooms- Teachers typically
began each class with a 5-10 minute warm
up or check skills exercise of some sort,
either self-created or from the text. Most
teachers then reviewed homework with
students. Teachers varied in the level of
detail of homework review, but all would
typically review correct answers, and either
demonstrate or have students demonstrate
how to solve questions that were identified
as problems by students. Instruction of new
material typically began after homework
review. Teachers integrated time for
independent practice within their lessons,
though some saved it for the end of class.
Most teachers closed lessons with closing
guestions or some sort of wrap up.

While all teachers followed the same basic
lesson format, there was some variation in
teaching styles, in terms of the amount of
teacher/student interaction, the use of groups
or pairs, and the amount of give and take
between teachers and students. However,
this variation was similar across both
treatment and control teachers. That said, all
teachers seemed to be effective instructors,
and students all seemed intellectually
engaged with the lessons observed.

Teachers assigned homework almost every
day, with most assigning approximately 30
minutes of work. The average amount of
homework assigned per week was 104
minutes per week and the average amount of
in-class independent practice was 67




minutes per week. All teachers reported a
99% homework completion rate. The
majority of teachers obtained their
independent practice problems from the
textbooks or workbooks, with treatment
teachers particularly using the Practice
Workbook. Teachers indicated that they
gave students a mix of “B"-level problems
(moderate difficulty) and “C” level

problems (challenge). Most teachers stated
that they checked homework for completion
on a daily basis, and would occasionally
collect homework for grading.

For test preparation and assessment, teachers
generally gave quizzes after 1 to 2 lessons.

All teachers gave a chapter test as well. Both
control and treatment teachers noted they
checked their students’ skills on an on-going
basis. Treatment teachers reported using
lesson quizzes, Test Preparation Workbook,
Exam Generator, and the test prep exercises
in the student textbooks.

Highlights - Based on site observations, it
appears that random assignment produced
an equal group of treatment and control
group teachers in terms of how effective
they are in teaching at both schools. Both
groups of teachers engaged in instruction
that was purposeful and engaging. The
lessons were well designed and the teachers,
for the most part, implemented them well.
Students were generally engaged in the
lessons and presented no discipline
problems.




