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EXECUTIVE SUMMARY

As a small-scale efficacy study, this study demonstrated that a quasi-experimental design could
be successfully conducted in typical school settings. The study initially included 21 7™ grade
classrooms whose teachers were assigned to the treatment group which used McDougal Littell
Middle School Math, or to a comparison group using curriculum that teachers had previously
used. Mixed methods were used to gather data through student assessments, classroom
observations, surveys, interviews, and focus groups. At the end of the 2004-2005 school year, 17
classrooms completed the study and were represented in the final analysis of student outcomes.
Because a small sample size limits the ability of a statistical test to detect an effect, findings from
this study should be supported and extended through a larger-scale study that includes random
assignment to groups.

The impact analyses focused on attitudinal and achievement changes for over 400 students
nested within classrooms. The overall unconditional standardized mean difference effect size
between treatment and comparison groups for average student gains on a math content test was
d =-0.14. Hierarchical linear model analyses, which take into account both student- and
classroom-level sources of variability in the outcome, were conducted to estimate the classroom-
level effect. This method was used because students learning together within any one classroom,
or school, are more likely to respond in a similar manner than students from different clusters.
The analysis identified the unique impact of McDougal Littell Middle School Math while
accounting for both pre-existing student and classroom differences, and any effect of classroom-
clustering, including the impact from differences in characteristics of teachers. The analysis
revealed no statistically significant classroom-level effects of assignment to treatment or
comparison groups on the math achievement outcome.

However, there was a moderately-sized, but statistically insignificant, interaction between the
impact of the McDougal Littell program and minority status, indicating that the minority students
receiving the McDougal Littell program performed nearly 2.4 out of 42 points better than
minorities receiving comparison curricula. This unique impact of the McDougal Littell program
nearly offset the negative effect of minority status, suggesting a compensatory effect of the
McDougal Littell program. Additionally, when the previous year standardized or state-level test
scores were matched to outcome scores and used as a covariate to control for prior knowledge,
the difference was even greater. Although minority-classified students tended to score worse on
the outcome measure overall, when the HLM model controlled for prior knowledge, those
minority-classified children receiving the McDougal Littell program scored 6.3% better on
average than minority-classified children in the comparison group. So while the impact overall
of McDougal Littell Middle School Math appears to be negligible, it was in fact both
pronounced and statistically significant for minority-classified children when prior knowledge
was taken into account.

Overall, teachers viewed McDougal Littell Middle School Math favorably. While they made
many suggestions for improving the program, the positive comments and attitudes towards the
program were quite strong. Teachers stated that the most effective and valuable components
were (a) the Notetaking Guide, (b) the organization of the materials, (c) the resources supporting
differentiated instruction, and (d) the technology components that supported instruction.
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Because of the positive findings for minority students in this quasi-experimental study, and the
positive effect and educationally-important effect size observed in the McDougal Littell Life
Science study conducted concurrently with this study, we recommend that funding for a larger-
scale randomized study be sought to investigate the effectiveness of the McDougal Littell Middle
School Math Series in grades 6-8. In particular, both the Math and Life Science programs were
developed based on the same research-based instructional strategies and student activities, and as
such, are likely to produce similar results if fully implemented by treatment teachers in a
randomized study. Changes in teaching practices and student outcomes, and the magnitude of
the relationship between teaching practices and student outcomes, should be investigated,
including mediators and moderators of these relationships. Finally, this study identifies
additional factors that would need to be considered in a larger study, and as such, lays the
groundwork for a larger-scale study to be conducted successfully.
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INTRODUCTION

The small-scale study described in this report provides research-based evidence for the
effectiveness of McDougal Littell Middle School Math targeted at the 7™ grade level. The
research design of this study meets the research criteria specified by the What Works
Clearinghouse (WWC) in the Study Design and Implementation Assessment Device (Study
DIAD), version 1.0 (What Works Clearinghouse, 2005), for quasi-experimental studies. This
report includes a description of McDougal Littell Middle School Math, including a description of
the program as implemented by teachers, in order to provide sufficient evidence of the
intervention and outcomes to meet WWC standards.

Background

McDougal Littell’s Market Research Team conducts field tests and evaluation studies for their
products (e.g., McDougal Littell Market Research, 2004). These studies include classrooms
from a mix of urban, suburban, and rural locations, as well as a wide range of socio-economic
backgrounds. Pilot testing includes pre/post testing of students. Posttest scores demonstrate
increases in student learning and positive attitudes of teachers towards the materials.

In order to be able to provide additional efficacy evidence for the purpose of obtaining larger-
scale funding, McDougal Littell’s Market Research Team contracted with EndVision Research
and Evaluation during the 2004-2005 school year to conduct a small-scale efficacy study of the
effectiveness of McDougal Littell Middle School Math. The randomized experimental design
described in the original proposal specified a minimum of 32 teachers, with 16 randomly
assigned to implement the McDougal Littell Middle School Math program and 16 teachers
assigned to a comparison group using previously implemented curriculum. However, an
insufficient number of participants had been recruited prior to the start of school, so the study
was modified. A quasi-experimental study was designed, with 20 classrooms, including 10
treatment and 10 matched comparison classrooms. Mixed methods were used to gather data
through student assessment, classroom observations, surveys, interviews, and focus groups.

Meeting Criteria for Evidence-Based Research Designs

Classrooms, schools, and their surrounding environments are complex structures in which
experimental research conditions are difficult to achieve. As shown in the conceptual framework
in Figure 1, many factors affect students, teachers, classrooms, schools, districts, and the
communities in which they reside—most of which are difficult to control in a research study that
takes place in a “natural” or typical setting. For this reason, many contextual factors which could
impact student achievement outcomes were observed and measured throughout the study.
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Figure 1. Conceptual Framework

The study was originally designed to meet the criteria specified by the What Works
Clearinghouse (WWC) in the Study Design and Implementation Assessment Device (Study
DIAD), version 1.0. These criteria specified that reporting of study findings, including
descriptions of the intended curricula and the curricula implemented by teachers, were required
to provide sufficient evidence to meet WWC standards. This final report for the study includes
such descriptions.

Additionally, guidelines from the Institute for Education Sciences (IES, 2003) that recommended
providing evidence of intervention effectiveness using quasi-experimental designs were met in
conducting the study and writing this report. The IES guidelines advocated the following
criteria: (a) the intended and implemented interventions were clearly described, including who
administered the intervention, who received it, and what it cost, (b) the ways in which the
intervention differed from what the comparison group received were measured and reported,

(c) the logic for how the intervention was supposed to affect outcomes was included,



(d) an analysis of baseline differences between intervention and comparison groups was
conducted and any pre-existing differences were controlled in the data analysis, (e) valid
outcome measures were used, and (f) all research students were followed and attrition was
monitored, reported, and considered in the data analysis. In addition, (g) effect sizes and results
from statistical tests were reported, (h) the intervention’s effect on all subgroups of students and
outcomes were reported, regardless of direction of effect, (i) the intervention was implemented in
multiple sites with varying demographic locations and characteristics, (j) the intervention was
carried out and delivered in typical school settings and under typical conditions, and

(k) measures were chosen prospectively. Overall, the research design described in this final
study report dealt with the complexities of school settings across time while addressing
recommendations for providing high quality, research-based evidence.

This quasi-experimental research design constituted an efficacy study to provide evidence for the
effectiveness of McDougal Littell Middle School Math as implemented in the 7" grade. Asa
small-scale efficacy study, it falls short of IES guidelines for “strong” evidence on several
points: (a) it did not include data collection on long-term outcomes of the intervention, (b) no
standardized test scores could be obtained from the previous school year for classrooms whose
teachers refused to complete the study, and as such, no attrition analysis could be conducted to
determine baseline differences in those who did not complete the study, and (c) as a quasi-
experimental study, participants were not randomly assigned to groups.



RESEARCH DESIGN

A quasi-experimental design was used to answer the research questions through both quantitative
and qualitative methods and measures (e.g., mixed methods, see design matrix in Table 1).
Treatment teachers implemented McDougal Littell Middle School Math while comparison
teachers used curriculum selected by their schools or districts. Treatment teachers and
comparison teachers were in different schools. One of each teacher’s class periods was selected
for the study, and classroom- and student-level data was collected throughout the course of the
study. McDougal Littell provided honorariums that were distributed to both treatment and
comparison teachers upon study completion, and EndVision provided district honorariums and
additional teacher honorariums to increase participation as study deadlines approached.

An accredited Institutional Review Board (IRB) reviewed the study proposal and
instrumentation, approving the study under exemption numbers 45 CFR 46.101 (b1 & b2) as the
research was conducted in established or commonly accepted educational settings, involving
normal educational practices, such as the effectiveness of the comparison among instructional
techniques and curricula. Additional district-level IRB clearance was obtained to the extent
required by some districts for research involving human subjects in public school settings.
Written permission was obtained from district or school administrators for researchers to collect
student, teacher, administrator, school, and district data through focus groups and interviews,
surveys, classroom observations, assessment/testing, and artifacts (e.g., lesson plans, student
products or portfolios, school policies).

Data for student, teacher, classroom, and school demographic characteristics were collected, and
teachers provided students’ scores from the previous school year on standardized or state-level
tests to use as a covariate in the statistical analysis. Additionally, posttests and attitudinal
measures were administered to students. McDougal Littell provided “typical” professional
development (as described in a subsequent section) and materials to treatment teachers, with no
costs for program implementation incurred by schools, school districts, or researchers.

The intervention extended through the entire course of one school year, although treatment
teachers who joined the study later in the school year received additional materials that were
distributed with McDougal Littell Middle School Math. All treatment teachers received
professional development from a McDougal Littell representative and agreed to “fully”
implement McDougal Littell Middle School Math. Researchers collected data from both
treatment and comparison classrooms throughout the study by conducting classroom
observations, focus groups, interviews, and surveys; reviewing artifacts; and administering
student assessments.



RESEARCH QUESTIONS

The research questions that follow address three broad areas, prioritized to match WWC criteria.
An evaluation design matrix that lists indicators and data sources for these research questions
follows in Table 1.

I.  The impact of the intervention on student achievement and attitudes:

A.

B.

C.

D.

To what extent do students experiencing McDougal Littell Middle School Math perform
better by (i) demonstrating a higher level of proficiency on a standardized test and
(i) exhibiting more positive attitudes than their peers using other curriculum?

To what extent are achievement gaps reduced among traditionally underrepresented
groups (e.g., females, students living in poverty, underrepresented minorities)?

To what degree does notetaking promote higher assessment scores and increase student
achievement?

To what degree does technology use with the program promote higher assessment scores,
enhance student engagement, and increase student achievement?

Il. The degree and quality of classroom implementation of the program:

A

mo o w

To what extent do teachers follow the program and teachers’ guide?

To what degree do teachers encourage students to use Notetaking Guides?

To what extent is technology used to enhance the program and instruction?

What are the relationships between teacher characteristics and degree of implementation?
What contextual factors promote or hinder successful implementation?

A post-hoc research question was added:

F.

To what extent do teachers implementing McDougal Littell Middle School Math
demonstrate increased use of research-based teaching practices and instructional
strategies?

I11. The effectiveness of teacher support materials and professional development:

A

O

To what extent does professional development follow research-based conceptual models
and cover the content and pedagogy contained in the program?

To what extent do support materials assist teachers in using the program?
To what extent do support materials assist teachers in implementing notetaking?

To what extent do the technology-based support materials assist teachers in implementing
the program?



Table 1. Design Matrix: Evaluation of McDougal Littell Middle School Math

Evaluation Questions

| Indicators or Data Elements

| Data Source

IMPACT OF CURRICULA ON STUDENT ACHIEVEMENT

To what extent do students
experiencing McDougal
Littell Middle School Math
perform better by
demonstrating a higher level
of proficiency on
assessments and exhibiting
more positive attitudes than
their peers using other
curriculum?

To what extent are
achievement gaps reduced
among traditionally
underrepresented groups
(e.g., females, students living
in poverty, underrepresented
minorities)?

Student scores on standards-aligned
measures are higher than peers
using other curriculum

Students are:

- intellectually engaged with
important ideas relevant to the
concepts being taught;

- encouraged to use higher level
thinking and learning skills;

- engaged in learning activities that
are aligned with state and national
standards;

- confident in their content abilities;
and

- able to see value in the content.

Student performance on
researcher-
administered measures

Classroom observations

Teacher interviews and
focus groups

Student focus groups

Other program-related
artifacts (e.g., student
assignments, projects,
portfolios; teacher
lesson plans)

To what degree does
notetaking promote higher
assessment scores and
increase student
achievement?

To what degree does
technology use with the
program promote higher
assessment scores, enhance
student engagement, and
increase student
achievement?

Students are engaged in notetaking and
technology use with the program

Students believe notetaking and use of
technology supports their learning,
achievement

Notetaking strategies are:
- implemented as designed;
- integrated into daily
instructional lessons;
- used for intended purposes;
- perceived as useful.

Technology curricula supports are:
- implemented as designed;
- integrated into lessons;
- used for intended purposes;
- perceived as useful.

Student Notetaking
Guides, assignments,
projects, and related
artifacts

Student performance on
program-based, or
researcher-
administered measures

Classroom observations

Teacher surveys,
interviews, and focus
groups

Student focus groups




Evaluation Questions |

Indicators or Data Elements

| Data Source

CURRICULA IMPLEMENTATION

5. To what extent do teachers | Frequency of units or lessons Teacher surveys,
follow the program and skipped or expanded upon interviews, focus
’ quide? - ' '
6 E?aChﬁr‘i dgmde.d tudent Deviation from textbook groups, journaling
- 10 what degree do students strategies, use of supplemental | Classroom observations
use notetaking? materials

7. How is technology used to Lesson plans and other
enhance instruction? Use of Notetaking Guides related artifacts (e.g.,

Access/availability of computers student projects,
Frequency/type of resources used assignments)

8. What are the relationships Classroom, school, district, and Classroom observations
between t.ea_cher community factc_>r_s that may or Teacher interviews,
characteristics and degree/ may not be explicitly . . .

. . : ; journaling questions
quality of implementation? articulated by teachers,

9. What contextual factors students and that affect Student focus groups,
affect implementation? program implementation class notes

10. (post hoc) To what extent do | Use of review, vocabulary, Classroom observations
teachers |mp!ement|_ng notetaking, questioning, and Teacher surveys, focus
McDougal Littell Middle assessment strategies intervi
School Math demonstrate . . groups, INTEIVIEWs,
:oreased Use of research Use of effective teaching cycle: journaling

X o review, new content, guided
based teaching practices and practice, assessment g Student focus groups,
instructional strategies? ’ class notes
CURRICULA SUPPORT

11. To what extent does Recommended strategies for adult PD lesson plans, training
professional development teaching/learning are employed materials
(PD) follow research- Training materials include content/ | pp observations
based conceptual models pedagogy objectives/activities |

. . . eacher interviews,
ang cover the ::qntean a?r? Participants are actively engaged in journaling questions
pe agog})/ contained in the the program, and provided
program sufficient learning opportunities

12. To what extent do support | Support materials Review of materials
m"’_‘te”?:S assist tea?chers "N | - promote strategies and concepts | Teacher surveys,
using the program that align with standards; interviews, focus

13. To what extent do support . . , . .

. . .| — support increasing teachers groups, journaling
materials assist teachers in q ntent knowledge: questions
implementing notetaking? pe. agogy. co .e O_W € g_e’

14. To what extent do - guide sequencing to align with Classroom observations

technology-based support
materials assist teachers in
implementing program?

standards and assessments;

— provide resources for additional
content or instructional support.

Lesson plans and other
related artifacts




DESCRIPTION OF THE INTERVENTION

The description of the intervention includes three parts: (a) a description of McDougal Littell
Middle School Math, including associated materials and resources, (b) a description of how
teachers implemented McDougal Littell Middle School Math, and (c) a description of how the
curriculum and teaching in comparison classrooms differed from treatment classrooms. Figure 2
shows the proposed mechanism for the impact of the intervention on student outcomes. In this
model, the intervention has an impact on both teaching practices and student outcomes.
Teaching practices also affect student outcomes.

Teaching
Practices

Life Science Student

Program

Outcomes

Figure 2. Impact of the Intervention on Student Outcomes

McDougal Littell Middle School Math

McDougal Littell Middle School Math, published in 2004, is a new math program that benefited
from the widespread feedback from users of the earlier Passport Middle School Math series by
the same author team.

Standards-Based Instruction and Assessment

Because the No Child Left Behind Act of 2001 (NCLB) requires all states to establish statewide
accountability systems based on challenging state standards in reading, mathematics, and science
for grades 3-8, the program content, activities, and assessments of McDougal Littell Middle
School Math were aligned to the National Council of Teachers of Mathematics (NCTM)
Principles and Standards for School Mathematics.



Research-Based Practices from Educational and Cognitive Research

A number of research-based practices were incorporated into McDougal Littell Middle School
Math. First, nine strategies from Classroom Instruction that Works: Research-Based Strategies
for Increasing Student Achievement (Marzano, Pickering, & Pollock, 2001) were incorporated
into the student and teacher texts, chapter resource books, and other ancillary materials. The
strategies follow.

Identifying similarities and differences. This strategy includes comparing and classifying,
and suggests representing comparisons in graphic or symbolic form, e.g., contrasting units of
measure and types of classification systems, making concept maps and Venn diagrams.

Summarizing and note taking. Students learn a variety of note-taking formats, e.g.,
outlines and webbing, and learn when to delete, substitute, or keep information when writing
a summary. Examples include specific features contained in the texts (e.g., Know How to
Take Notes, Help with Notetaking) and the entire student Notetaking Guide, an ancillary
resource available at low cost (i.e., about $10 per student).

Reinforcing effort and providing recognition. To help students make the connection
between effort and achievement, this strategy encourages teachers to provide recognition
to students for attaining specific goals.

Homework and practice. Research shows that it is important that students understand the
purpose of their assignments. This strategy suggests providing homework assignments that
focus on specific elements of a complex skill to help make the purpose of the assignments
clear to students.

Nonlinguistic representations. To help students understand content in a new way, this
strategy focuses on creating nonlinguistic representations. These include creating graphic
organizers, making physical models, generating mental pictures, drawing pictures and
pictographs, and engaging in kinesthetic activity.

Cooperative learning. A description of the five defining elements of cooperative learning—
positive interdependence, face-to-face interaction, individual and group accountability,
interpersonal and group skills, and group processing—are described in

this strategy and suggestions are given for grouping techniques.

Setting objectives and providing feedback. This strategy recommends that teachers use
instructional goals to narrow their students’ focus and provide criterion-based feedback. It
also encourages students to personalize their teacher’s goals and provide some of their own
feedback. Examples include Before/Now/Why lists in student lessons and scoring rubrics on
Building Test-Taking Skills.

Generating and testing hypotheses. The variety of structured tasks included as part of this
strategy guides students through generating and testing hypotheses and using induction or
deduction. This strategy also advises asking students to clearly explain their hypotheses and
conclusions to deepen their understanding. Examples include Hands-On Activities and
Predict exercises throughout the book.

Cues, questions, and advance organizers. This strategy includes asking questions or
giving explicit cues before a learning experience to provide students with a preview of what
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they are about to experience. It suggests using verbal and graphic advance organizers, or
having students skim information before reading as an advanced organizer. Examples
include Before/Why/Now lists at the beginning of lessons, pre-reading lesson elements such
as Word Watch lists and Example heads throughout the book.

Another set of research-based instructional strategies that are incorporated into McDougal Littell
Middle School Math are those presented in Effective Teaching Strategies that Accommodate
Diverse Learners (Kameenui & Carnine, 1997). The features are summarized below.

e Afocus on big ideas. Kameenui and Carnine describe big ideas as “those concepts,
principles and heuristics that facilitate the most efficient and broadest acquisition of
knowledge. They are the keys that unlock a content area for a broad range of diverse
learners.”

« Conspicuous strategies. Explicit teaching of problem solving strategies that expert
problem solvers find useful can be helpful to all students provided the strategies can be
applied to a wide range of situations. Examples include Problem Solving Strategies pages;
Building and Practicing Test-Taking Skills; and worked-out examples with step-by-step
annotated explanations.

e Mediated scaffolding. Providing extra support to students when they are first learning new
ideas can give them the skills and the confidence to succeed on their own. Examples include
Getting Ready to Learn; Getting Ready to Practice exercises with VVocabulary and Guided
Problem Solving questions; Help with Homework boxes; Practice; and Problem Solving
exercises that move gradually from basic to challenging.

e Strategic integration. Kameenui and Carnine describe strategic integration as “the
combining of essential information in ways that result in new and more complex
knowledge.” Integration may be across or within disciplines. For example, Exploring Math
in Science; real world problem solving in lessons/exercises; What do you think? questions
relating Math to Science, Social Studies, or Art; topic integration; and integration of
representations.

e Primed background knowledge. In order to learn new information easily, students need to
be familiar with key background information (prerequisite concepts and skills). McDougal
Littell Middle School Math has a carefully sequenced program in which prerequisite
knowledge is presented before students need it. In addition, the textbooks offer several ways
to check understanding of prerequisite skills and provide help if needed. For example, Pre-
Course Test and Practice; Brain Games, Getting Ready to Learn, Review What You Need to
Know questions, Basic Skills questions in Mixed Review Exercises; Help with Review
Notes; and Skills Review Handbook.

e Judicious review. Carefully planned and paced review of important ideas can increase
students’ retention of concepts and facility in applying skills. Examples of judicious review
can be found in the Notebook Review, Mixed Review, and Chapter Review; as well as
teaching and learning support materials.

Because research shows that ongoing, embedded assessment provides feedback to help teachers
plan instruction, McDougal Littell Middle School Math provides materials for diagnosing how
well students understand the material, for differentiating instruction to reach all students, for
assessing student progress, and for providing remediation. The curriculum also emphasizes



11

important test-taking skills and problem-solving strategies for students based on the Creating
Independence through Student-owned Strategies, or CRISS (Santa, Havens, & Maycumber,
1996), model for student-centered teaching. The following strategies and materials are
emphasized.

e Ongoing diagnosis. Materials to diagnose student understanding are provided before,
during, and following each chapter and lesson. Tools include pre-course tests, chapter warm-
up games and Getting Ready to Learn exercises, Skill Check exercises, Your Turn Now, and
Getting Ready to Practice to help monitor how well students are grasping the vocabulary,
skills and concepts. Additional assessment resources include Homework Check boxes, and
the Test and Practice Generator CD-ROM.

e Differentiating instruction and practice. There are a number of components identified in
the materials that help differentiate instruction and practice to reach all students. For
example, labs and worksheets are provided at three levels: Level A for struggling learners,
Level B for students who perform adequately, and Level C for advanced students.

e Building test-taking skills. It is more important than ever for students to build strong test-
taking skills in order to be successful on annual assessments required by the NCLB Act.
McDougal Littell Middle School Math provides instruction and practice with test-taking
skills at the end of every unit in the textbook. Included are (1) multiple-choice questions
where students are encouraged to use cognitive skills to decide whether answer choices are
reasonable, (2) short-response questions where guidance is provided about how to write
complete answers and show work, (3) context-based multiple choice questions that involve
interpreting diagrams and graphs, and (4) extended-response questions where students learn
how to write complete answers to multi-step problems.

e Assessment. The series provides diagnostic, formative, and summative assessment resources
for measuring student progress on an ongoing basis. These include test-practice questions at
the end of every exercise set, quizzes, reviews, traditional and standardized chapter tests, an
end-of-course test, quizzes for every lesson, alternative forms for quizzes and tests, a Test
and Practice Generator CD-ROM to create customized quizzes and tests, and Online Quizzes
and Standardized Test Practice.

e Reteaching and remediation. A variety of resources help students achieve success, such as
Help with Review notes, Notebook Reviews after every few lessons that summarize key
vocabulary and skills and provide practice, Chapter Reviews, Cumulative Practice, Skills
Review Handbook, Extra Examples, Common Error notes, and additional teacher resources.

e Problem solving strategies. Questions on state and national tests are often posed as word
problems. In order for students to demonstrate mastery of math skills, they must be able to
read and interpret word problems and apply appropriate strategies to solve them. McDougal
Littell Middle School Math incorporates problem solving throughout the textbook to help
students learn to apply skills in context.

Finally, students need strong skills in reading, writing, and notetaking in math in order to
understand course content, be successful on important state and national assessments, and
develop the ability to become independent learners. Recent brain and classroom research in
reading and writing supports the value of well-known practices of successful teachers,
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particularly practices supporting vocabulary development and reading comprehension. Based on
this research, McDougal Littell Middle School Math incorporates the following features.

Vocabulary development. The textbook provides strong support to students in learning,
practicing, and reviewing vocabulary. The Getting Ready to Learn page at the start of each
chapter lists important review words practiced in the Using Vocabulary exercises. At the
beginning of each lesson, the key vocabulary for the lesson appears under the Word Watch
list, and new vocabulary in the lesson is emphasized by boldface type with yellow
highlighting. Other vocabulary building aids include Help Notes, Getting Ready to Practice,
Notebook Review pages, Chapter Reviews, and the complete Glossary that includes
examples and diagrams.

Reading comprehension. Students are given tips for identifying the main idea,
understanding the vocabulary, knowing what’s important in a lesson, being an active reader,
and reading word problems. Other strategies include: (1) establishing a context by
connecting new learning to prior knowledge and starting each lesson with a real-world
example, a short activity, or a visual presentation of a math idea to set the stage for new
concepts in the lesson, (2) facilitating understanding by presenting new concepts in short
sentences that use simple syntax and that are accompanied by appropriate tables, charts, and
diagrams, (3) reflecting on learning (i.e., metacognition) by encouraging students to consider
whether an answer is reasonable or to explain their reasoning, (4) using graphic organizers
such as charts, Venn diagrams, or concept maps to help classify mathematical objects.

Writing opportunities. Students need frequent opportunities to practice writing skills.
These opportunities occur throughout the textbook in Exercises, Stop and Think questions,
activities, Notebook Review, and Exploring Math in Science sections.

Effective note-taking. Taking effective notes is an important comprehension, learning, and
review strategy that increases engagement. Yet, teachers throughout the country report that
students enter middle school with few, if any, note-taking skills. Thus, the authors identified
the goal of helping students develop their note-taking skills as an important objective of the
program. They incorporated many note-taking aids into the program, such as Getting Ready
to Learn pages and Notebook Reviews in the textbooks, and the separate Notetaking Guides.

Materials Provided to Treatment Teachers and Students

The following materials were provided to the teachers in the treatment group. The materials
were given to teachers in District 1 at the in-service sessions. District 2 agreed to participate
until after the holiday break, and they had already purchased and been using the program during
the 2004-2005 school year. McDougal Littell provided ancillary materials that the district had
not purchased for the treatment teachers when the district agreed to participate in the study.

Teacher Edition, 2005

Pupil Edition, 2005

Practice Workbook (Pupil Edition)
Notetaking Guide (Pupil Edition)
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» Notetaking Guide Transparencies

e Answer Transparencies for Checking Homework
e EasyPlanner CD-ROM

e English/Spanish Chapter Reviews and Tests

e English/Spanish Problem Solving Transparencies
e eTutorial CD-ROM

e eTutorial Plus Online

e Exercises in Spanish

e Middle School Math Multi-Language Glossary

e Spanish Study Guide

e Teacher's Resource Package

e Testand Practice Generator CD-ROM

e Tutor Place

Using McDougal Littell Middle School Math

Teachers in the treatment group were asked to “fully implement” McDougal Littell Middle
School Math. Although full implementation was not operationally defined, we asked the
teachers to use as many of the instructional strategies, resources, and ancillary materials as
possible. Because some of the teachers said during the professional development sessions that
they would not participate in the study if they could not use some of their “tried and tested”
activities, we did not require that they eliminate all extra activities. For example, some had
supplementary activities they had always used, such as projects jointly completed with teachers
of other subjects. One of these was a project involving science and math classrooms, where
students experimented with the number of rubber bands required to drop a Barbie doll from the
top of a ladder such that she neared the ground without touching it.

McDougal Littell Professional Development

McDougal Littell provides complementary professional development to districts and schools
who purchase more than some minimal value of McDougal Littell Middle School Math (C. A.
Guziak, personal communication, January 5, 2004). The training covers use of the materials in
the series, including the Notetaking Guide and other ancillary print materials, and use of
computer and online support resources by teachers and students. Professional development
sessions typically range from 3 hours to 2 days in length, depending on district requirements and
availability of time. Not all teachers in districts that purchase the program attend publisher-
provided professional development.

For this study, one school day was planned for professional development to train treatment
teachers how to use the program. Given teaching contracts, districts agreed to allot this amount
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of time. Trainers from McDougal Littell trained all treatment teachers near their home location
on the dates shown in Table 2. Teachers were provided with a $100 honorarium for attending
the in-service, although most did not know prior to the in-service that they would be given an
honorarium.

Because of the late date at which most districts agreed to participate and provided names of
teachers, the in-service dates were scheduled as soon as possible after districts agreed to
participate. EndVision researchers attended all in-service sessions. A sample agenda for the in-
service is included in Appendix A, although the in-service was conducted by different trainers
and varied somewhat in length, content, and sequencing between sites.

Table 2. Dates for Professional Development

District Number of Number of Date of Final Date of
Schools Classrooms Confirmation of Professional
Participation in Study Development
District 1 6 6 McDougal Littell July 20, 2004 Sept 21, 2004
6 Comparison March 15, 2005
District 2 2 3 McDougal Littell Jan 25, 2005 Feb 14, 2005
District 3 4 6 Comparison Jan 11, 2005

Trainers included a variety of “hands-on” activities during the in-service sessions. Some of these
included the following:

= planning a sample lesson that included use of ancillary resources,
e exploring the ClassZone.com website,

» editing test questions within the Test Generator software, and

e using the Easy Planner CD to edit lesson plans.

Additionally, trainers discussed and demonstrated components of the materials such as the
Notetaking Guide, Spanish materials, and multiple forms of assessment of student learning
(e.g., questions embedded in text, section and chapter review guestions, 3-minute warm-ups,
chapter and unit tests, standardized test practice).

Teaching and “Full Implementation”

To fully implement McDougal Littell Middle School Math, the treatment teachers attended in-
services conducted by McDougal Littell Middle School Math trainers. The trainers introduced,
in each treatment teacher’s school district, an extensive selection of middle school math
instructional resources. This broad array of materials included but was not limited to:

(a) standard textbook editions for teachers and students; (b) supplemental materials such as
transparencies, notetaking guides, reading study guides, and assessments; and (c) technology
resources such as software, DVDs, videos, PowerPoint presentations, and Internet websites.

During the on-site data collection activities, researchers noted that treatment teachers varied in
their level of implementing the McDougal Littell Middle School Math materials. Thus, teachers
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were categorized as full, partial, and low implementers. “Full implementers” were teachers who
regularly employed a wide range of McDougal Littell Middle School Math resources and
instructional strategies. In contrast, “low implementers” were treatment teachers who seldom
used or used only limited McDougal Littell Middle School Math materials and/or instructional
strategies. Following are general descriptions of these two styles of implementers.

Full Implementers. A number of factors were included in the rating of “full implementer.” The
following factors and descriptions help depict the qualities of those teachers.

Environmental Factors. Environmental factors refer to the physical arrangement of
classroom, equipment, and materials. Data collectors recorded the following classroom
characteristics for instructors who fully implemented middle school math resources:

(a) Student seating was arranged to encourage individual learning and cooperative

grouping. All students were able to see instruction.

(b) Teachers displayed math posters, student projects, and various learning resources—
produced by the publisher of their primary Middle School Math program, by the
teacher, or by students—in a purposeful and orderly manner. In treatment
classrooms, this included display of “Big Ideas,” “Key Concepts,” and math
vocabulary.

Materials and Instructional Strategies. Full implementers regularly followed the
lesson format identified in the teacher’s edition. Consequently, treatment teachers routinely
applied effective teaching practices embedded in McDougal Littell Middle School Math, namely,
review of previous content, presentation of new content tied to prior knowledge, guided practice
with scaffolding to promote learning of increasingly complex concepts, and independent
practice. Within this framework of effective instruction, teachers who fully implemented
frequently relied on the following:

@) Teacher and student edition textbooks

(b) Clearly stated objectives and set expectations for classroom routines and behavior
(©) Start of class warm-ups and other forms of review

(d) Transparencies for notetaking and Notetaking Guides

(e) Strategies for learning and practicing math vocabulary

()] Graphic organizers to visually organize concepts and their properties

(9) Connections to prior knowledge and experiences

(h) Questioning strategies to check for student understanding

Q) Frequent feedback and reinforcement of appropriate student responses

() Organized sequencing of concepts using PowerPoint presentations

(K) Internet websites and other software and aids to visually depict concepts
() Math labs and other hands-on activities to develop concept understanding
(m)  Frequent assessment of student learning, including homework assignments

Researchers further confirmed the frequent application of these resources and instructional
strategies through data collected in student focus groups.
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Overall Tone of Classroom. Full implementers often established an overall classroom
tone conducive to student learning. Perhaps this tone can best be described as a teacher’s clear
expectation to students that they need to “be about the business of learning.” More specifically,
teachers who fully implemented demonstrated:

@) Frequent opportunity for student response, practice, and feedback

(b) High rate of student engagement to maximize opportunities for learning

(©) Low frequency of off-task behavior with appropriate intervention to maintain
engagement

(d) High rate of positive reinforcement

(e) Differentiated instruction to meet the needs of all learners

()] Use of materials and resources for English Language Learners (ELL)

Low Implementers. Low implementers used materials and instructional strategies poorly, or
included materials and strategies from other publishers or sources.

Environmental Factors. Environmental factors refer to the physical arrangement of
classroom equipment or materials. Data collectors recorded the following typical classroom
characteristics for instructors who were low implementers:

@) Student seating divided in rows emphasizing individual seatwork

(b) Classrooms appeared less welcoming, disorganized, and/or void of displays of
student work

() Little evidence of materials included with published resources from the primary
text was seen on walls, desks, or in bookcases

Materials and Instructional Strategies. Low implementers typically followed a less
structured and more varied routine or presentation than teachers who fully implemented a middle
school math program. Consequently, low implementers routinely presented new content without
opportunities for student responses or had students work independently while failing to regularly
assess students’ skills through review of previous content or guided practice. Within this
framework of less effective instructional strategies, teachers who were low implementers more
often relied on the following limited resources:

@) Teacher and student edition textbooks

(b) Reading study guides

(©) Chapter tests

(d) Teacher-generated activities or worksheets, or materials and assessments not
included in the publisher’s resources

Researchers further confirmed the infrequent use by treatment teachers of additional McDougal
Littell Middle School Math resources through data collected in student focus groups.

Overall Tone of Class. Low implementers often established an overall classroom tone
less conducive to student learning. More instructional time was spent managing off-task
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behaviors. Classrooms where teachers minimally implemented middle school math programs
often demonstrated:

(a) Lower rates of positive reinforcement

(b) Infrequent opportunity for student response and feedback

(c) Lower rates of engagement for some or many students

(d) Increased frequency of off-task behavior, including talking during instruction, out-of-
seat disruptions, physical interactions with other students, and other behavior that
disrupted other students and decreased learning opportunities

In summary, instructors who fully implemented a middle school math program had similar class
sizes and available instructional time to teachers who were low implementers. However, full
implementers more often demonstrated (a) greater attention to environmental factors that
influenced instruction, including access to publisher’s materials, (b) a wider range of middle
school math resources and instructional strategies that were embedded in the program and
implemented within the context of more consistent adherence to effective teaching strategies,
(c) increased student engagement and opportunities for student learning, and (d) an overall
positive classroom where student effort was recognized and that was more conducive to student
learning.

Factors Affecting “Full Implementation” and Student Outcomes

As in any school setting, many contextual factors, including characteristics of schools, teachers,
and students, may affect implementation of any program, and the impact of the program on
student outcomes. In this study, some of these contextual factors that may have influenced
implementation or student outcomes include the following, non-exhaustive lists.

District or school characteristics. School environments included access to and support of
technology resources, Title | funds and resources, socioeconomic status, proportions of minority
students, number of students learning English, number of students with disabilities and level of
inclusion, school dress code or uniforms, number of students per classroom, classroom aides,
state or district standards, state or district testing, and even the school’s response to weather and
other external events.

Teacher characteristics. Teacher characteristics that could affect study outcomes included
voluntary or district-stipulated participation in the study, years of teaching experience and
academic preparation, preparation for managing instructional time and student behaviors, level
of interaction with students during instruction, expectations for students, attitudes towards
students, use of a positive or punitive reinforcement system, extracurricular demands, and
comfort with observers visiting the classroom.

Student characteristics. Student characteristics included number of days attending school (or
absent from school), distractibility (potentially due to factors external to school), classroom
seating assignments, time of day, gender, socioeconomic or minority status, disabilities, ability to
read and communicate using English, interest and ability in the content area (e.g., math), and
many others.
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The following descriptions submitted by teachers, with identifying information removed,
describe the many uncontrollable factors that affect students” opportunities to learn in school and
classroom settings. The first was submitted by a treatment teacher who participated in a life
science study, and the second was sent to us by a treatment teacher participating in an algebra
study. Both studies of McDougal Littell programs were conducted concurrently with the math
study, and the comments were consistent with those we heard or received from teachers
participating in the math study.

Disruptions caused by factors mostly external to school settings.

Well, this year has been quite interesting! First of all, our Middle School was
struck by lightning within the first few days of school. A fire erupted which
engulfed our library and sent soot and smoke throughout our school. At that
point, our school was placed on double sessions with another Middle School.

What does that mean? It simply means that our students and faculty share the
same school building but at different times of the day. Instead of attending school
from 7:20 a.m. - 2:35 p.m. (teachers attend for 7:00 a.m. - 2:50 p.m.), our students
arrive for school at 12:20 p.m. - 4:30 p.m. (teachers from 9:30 a.m. - 4:50 p.m.)
This shortened schedule has taken away important teaching time.

Also, the students have been home all morning and I find it very difficult to get
them to focus on their schoolwork. By the late afternoon, they are tired and not
exactly working to their potential. The school is still required to serve a bag lunch
during our first period class. The students receive P.E. three times a week. As
you can see, the biggest problem facing our students is the shortened amount of
time for classroom instruction.

The fire presented problems which our school had never faced before. (Example:
changes in bus schedules for bringing students to school at the later time,
preparing lunch for almost 3,000 students including both schools, after school
sporting events and dance lessons, etc).

Once we became accustomed to our new schedule changes, the threat of
Hurricane lvan the Terrible threw us into a tailspin. We missed eight days of
school which must be made up during Thanksgiving, Christmas, New Year's, and
other scheduled holidays.

So, as you can see, this year has been very interesting! Someone once said that
the most important quality for a teacher to possess is "Flexibility"! 1 would have
to agree!

Disruptions caused by factors mostly internal to school settings.

Since [the district agreed to participate in the study after students had returned to
school and] we received the textbooks [for the study] after the beginning of
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school, ... we had to learn a new series, correlate this to our standards and pacing
guide, change out books and get to work.

This coincided with the three days of assemblies related to fundraising, etc. and
one day of Fall Break. November brought a student holiday for Election Day, and
2 1/2 days vacation for Thanksgiving. December delivered assemblies (thus not
having classes) for Choral Concerts and Band Concerts. We were out from the
21st through January 4. Oh, and did I mention in-school ball games????

Second semester starts. Ahhh, January. January began with a 3-day week
followed by a 5-day week (with the assembly for the Spelling Bee), followed by a
4-day week (Martin Luther King Holiday), followed by a 5-day week (with a
Character Counts Assembly day and a Tag all day field trip.) The Flu Bug is
surfacing....

February brings 2 days out of school the first week for a Flu Epidemic. This is
followed by a 4-day week and then ANOTHER 4-day week, ANOTHER 4-day
week (Inservice day), and, yes, ANOTHER 4-day week (President's
Day/Inservice). Also, thrown in (on a day we were actually in class) was a poll
on drug use/knowledge that took 2 class periods.

March is off to a good beginning: a 5-day school week! However, this is
immediately followed by a 4-day week (staff development day). The 3" week is
a 5-day week, followed by the week of Spring Break. The last week in March is a
4-day week, for the students have 6 school days off... teachers report on Monday
the 28" for Staff Development.

The 1st week in April (4-8) is a 5-day week, followed by a 4-day week. The 15"
is another in-school Administrative Day. We are now into the 3" week in April.
Monday, the 18", is another Student Holiday (Teacher Inservice Day). Beginning
on Tuesday the 19" through Wednesday the 27", the calendar is blocked off for
State Testing. | do not know the exact schedule for this. Testing is not all day,
and some days are make-ups...

May. School is out the 20" (Friday), with students returning on Monday to pick
up their report cards. Those 3 weeks we are here are filled with May Days,
assemblies, concerts, team assemblies, school-wide assemblies, AR Reading
reward day, etc., etc., etc...

As you can see, it is hard to get much traction!! We get started, just to be off a
day or two and have to review when we return. | have not included the 4 (FOUR)
pull-out programs that are constantly removing students from the classroom (but
NOT special areas!) to attend a variety of reform or enrichment programs. Add to
this the art and music field trips not previously mentioned, sickness, court dates,
death in families, etc. and it seems like our academic calendar shrinks each year.
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Yet programs get more difficult, and the public expects higher test scores each
year. And EVERYONE expects ALL schools to be above average!!! (We really
need to focus on statistics a bit more!)

I hope this sufficiently addresses [the question about whether any disruptions may
have affected the study]... I know there are more things that occurred (the
intercom every few minutes comes to mind), but once you see the layout on the
calendar, I think you begin to get the Big Picture.

Using Other Curriculum in Comparison Classrooms

Comparison teachers were asked to teach using whatever curriculum they had used previously—
none of the schools involved had adopted a new math program to be implemented during the
2004-2005 school year, so all comparison teachers except one first-year teacher had taught using
the same curriculum at least one year prior to this study.

Programs Used in Comparison Group Classrooms

Teachers in the comparison classrooms reported that they used the following middle school math
programs. None of these teachers reported that they had attended professional development for
using these particular programs in the past three years, although teachers in both the treatment
and comparison groups did attend similar numbers of hours of professional development for
math content and instructional strategies.

Table 3. Programs used in comparison classrooms

Publisher Name of Text Count
Glencoe/McGraw Hill Math Applications and Connections, Course 2 8
Not Reported 1

Teaching and “Full Implementation”

Teachers in the comparison group also varied widely in the degree of implementation of the
materials and resources they used. Overall, they more frequently used materials from a greater
variety of sources and less often followed the sequencing in their primary texts. However, a few
of the teachers in the comparison group did more closely follow the publisher’s materials and
lesson plans, and incorporated instructional strategies similar to those embedded in McDougal
Littell Middle School Math.

Contextual factors that affected teachers in the treatment group also affected teachers in the
comparison group—with one exception. Teachers in the comparison group did not have to
change what they would have typically done in their classrooms, other than let the researchers
visit to observe. Treatment teachers in the first district that agreed to participate were required to
use a new math program, which involved new lesson plans and activities, use of technology
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resources, and for those who implemented fully, potential changes in teaching practices to
implement the instructional strategies embedded in McDougal Littell Middle School Math. For
comparison teachers, the year started with “business as usual,” while treatment teachers whose
district agreed to participate in the study near the start of school had little advance preparation
time to learn how to implement a new math program.

DESCRIPTION OF POPULATION AND SAMPLE

Because this study was an efficacy study, conducted to provide evidence for product
effectiveness with the hope of obtaining Federal funding for a large-scale study, the sample size
for the original randomized study design was determined using a power analysis with slightly
relaxed parameters. The power analysis yielded a recommendation of 32 classrooms. Because it
was difficult to locate districts who agreed to participate, the study was redesigned as a quasi-
experimental study with a total of 20 classrooms, 10 treatment classrooms and 10 matched
comparison classrooms.

Population

The initial population of math teachers from which the sample could have been selected included
teachers in all schools or districts which (a) had not already purchased McDougal Littell Middle
School Math, (b) were not actively discussing purchase of McDougal Littell Middle School Math
with sales representatives, and (c) had student populations that were reasonably close to national
averages for socio-economic status (SES) and ethnicity percentages. Because only one district
agreed to participate and contributed 12 teachers to the study by the start of the school year,
additional participants were sought from districts that had purchased McDougal Littell Middle
School Math for the 2004-2005 school year. Matched comparison schools were sought after a
treatment district agreed to participate, and the matched comparison schools did not use
McDougal Littell math programs in middle school.

Sample

The original proposal for this study specified participation by a minimum of 32 randomly-
assigned teachers, with one of their 7" grade math periods selected as the target classroom.
Because we wanted to reduce the potential for first year teachers, we told district math
coordinators that we were searching for a total of 40-50 teachers who were interested in
participating in the study. We asked them to return a list of four to eight 7" grade math teachers
from each middle school that had district and/or school permission to participate in the study.
Ideally, we planned to select only one teacher per school, with no more than three teachers
selected from any one large school even if very large schools or fewer districts agreed to
participate in the study.

Selecting the Sample

Personnel from McDougal Littell’s Educational Research staff made the first contact with
districts, typically contacting the district math coordinator or curriculum director. A sample of
the script followed during these calls is included in Appendix B. When the response to a request
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to participate in the study was favorable, letters that briefly explained the study and solicited
permission to participate were emailed or faxed to the district contact (see Appendix C), and the
contact name was submitted to EndVision’s Project Coordinator. EndVision’s Project
Coordinator and a senior researcher continued making contact and discussing the study with
district representatives until the district either (a) declined participation either directly or by not
returning the promised signed letter of participation or (b) agreed to participate and returned the
signed letter of permission that included names and contact information for teachers agreeing to
participate in the study.

EndVision started calling districts on May 11, 2004. Because teachers for three studies were
recruited simultaneously (e.g., McDougal Littell Life Science, Middle School Math and Algebra |
programs), districts were asked if they were willing to participate in one or more of the studies.
As of January 2005, when the final district agreed to participate in the math study and returned
names of teachers, EndVision staff had made over 2,000 contacts with districts to seek study
participants. McDougal Littell had called many other districts that expressed no initial interest.

Reasons cited by those declining districts that provided an explanation to EndVision staff are
included in Table 4. Additionally, a few districts required extensive paperwork to be filed,
school board or district administrator approval, and/or district-level IRB approval. Although a
number of districts that required this more extensive approval route sought approval early on,
few school boards or district administrators approved participation. Given the time constraints as
the school year approached, we sought districts where decisions to participate could be made
more quickly.

Table 4. Reasons Given for Not Participating in the Study

Reason for not participating

Conflict with competing math programs, curriculum standards, or other ongoing research
Concern about not meeting Annual Yearly Progress (AYP)

District personnel initially expressed interest but time ran out to continue recruitment activities
District personnel stated that there was insufficient time to prepare for the study

People were simply too busy

The decision maker was no longer available, (e.g., summer leave, change in personnel)
District agreed to participate but teachers declined

Assigning Teachers to Groups

Teachers and classrooms were not randomly assigned to treatment conditions. In District 1,
district personnel selected six teachers at three schools to implement the McDougal Littell
materials, and then selected comparison classrooms that were approximate demographic
matches. District 2, in its first year of use of the McDougal Littell program, agreed to participate
in the study. A nearby district, District 3, was identified by McDougal Littell as an approximate
demographic match to District 2 and was invited to participate as a comparison group.
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Table 5. Districts and Numbers of Teachers Agreeing to Participate

# of Teachers # of Schools

District 1—6 Treatment and 6 Comparison Teachers 12 6

(treatment teachers had not previously used the
McDougal Littell Middle School Math program)

District 2—Treatment Teachers 3 2

(district previously purchased McDougal Littell Middle
School Math to use during the 2004-2005 school year)

District 3—Comparison Teachers 6 4
3 Districts in 2 States 21 Teachers 12 Schools
Final Sample

The final sample used data from 18 classrooms selected to participate. The following table lists
the sample selection and participation.

Table 6. Sample Selection and Participation

Sample Number of Number of
Treatment Teachers Comparison
Teachers
Original 9 12
Final sample used in outcome analysis 9 8

Description of Schools

Treatment teachers participating in this study taught at five different schools. Among the five
schools, the average pupil-teacher ratio was 15, the average total school enrollment was 815, and
the average poverty level was 14%.

Comparison teachers participating in the study taught at seven different schools. Among the
seven schools, the average pupil-teacher ratio was 17, the average total school enrollment was
898, and the average poverty level was 9%.

Description of Teachers

Of the nine treatment teachers who completed the study, one had a bachelors’ degree in either
math or math education, and three had advanced degrees. The average treatment teacher had
taught for 14 years, with a maximum of 33 years and a minimum of zero years. On average,
treatment teachers had 11 years of experience teaching math, with a maximum of 28 years and a
minimum of zero years.
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Of the eight comparison group teachers who completed the study, three had bachelors’ degrees
in either math or math education, and two had advanced degrees. The average comparison group
teacher had taught for 13 years, with a maximum of 31 years and a minimum of one year. On
average, comparison group teachers had 13 years of experience teaching math, with a maximum
of 31 years and a minimum of one year.

Description of Classrooms and Students

The average total class size for treatment classrooms was 30 students, with a maximum size of
33 and a minimum size of 27 students. Minority composition of classrooms ranged from 0% to
51%, with an average of 18% identified as minority. On average, 1% of students in each
classroom had been categorized with a learning disability; this statistic ranged across treatment
classrooms from 0% to 7%. Finally, in the average treatment classroom, 4% of students did not
speak English as a primary language and 3% did not use English as their primary home
language, although these figures respectively varied from 0% to 21% and from 0% to 7%.

The average total class size for comparison group classrooms was 26 students, with a maximum
size of 32 and a minimum of 22. Minority composition of classrooms ranged from 3% to 75%,
with an average of 20% as minority. On average, 1% of students in each classroom had been
categorized with a learning disability; this statistic ranged across comparison classrooms from
0% to 6%. Finally, in the average comparison group classroom, 8% of students did not speak
English as a primary language and 8% did not use English as their primary home language;
respectively, these figures varied from 0% to 54% and from 0% to 54%.

Table 7. Student Measures Received

Group Students listed Student Content Student Attitude Students with valid
by teacher Tests actually Questionnaires prior-year math
(at time of final test) received actually received  achievement scores
Treatment 271 253 243 221
Comparison 204 193 190 176

Study Total 475 446 433 397
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INSTRUMENTATION AND DATA COLLECTION

The instruments used in the study are listed in Table 8. The following sections provide detailed
descriptions of the instruments, including reliability data where appropriate.

Table 8. Instruments and Frequency of Data Collection

Instrument

Data Collected

Timing and Frequency of
Data Collection

Content Posttest

Student knowledge of math

Near end of school year

Student Attitude Survey

Student report of attitudes towards
math

Near end of school year

Classroom Observation
Instrument

Researcher observation of
(a) teacher behavior and teaching
practices, (b) use of questioning,
(c) student behavior, (d) student
and teacher engagement, and
(e) classroom environment

During each of the two site visits, such
that each teacher was observed a
total of three times (once during one
site visit, two different days during
the other)

Using Math Materials
Observation

Researcher report of materials
observed

During observations conducted during
each of the two site visits

Using Math Materials
Checklist

Teacher report of materials used

Following each of the two site visits

Informal Teacher
Interviews and
Comments

Teacher attitudes, opinions, and
practices

During each of the two site visits

Solicited and unsolicited email
messages throughout study

Informal Student
Interviews

Student attitudes, opinions

During each of the two site visits

Journaling Questions

Teacher report of teacher behavior,
classroom environment, opinions

Every 10-14 days after the start of the
study

Teacher Questionnaire

Teacher report of student
demographics, standardized or
state-level test scores from prior
school year, assessment scores

Teacher report of teacher
demographics, opinions,
practices, educational experience

After posttest was administered

Student Questionnaire

Student report of math experiences

Near end of school year

Teacher Focus Group
Questions

Treatment teacher report of use of
materials, opinions

During second site visit

Student Focus Group
Questions

Treatment student report of
attitudes towards materials

During second site visit
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Math Content Knowledge Posttest

Post-treatment middle-school math content knowledge was measured using an assessment
assembled for this study using publicly released items from past administrations of the National
Assessment of Educational Progress (NAEP) by the U.S. Department of Education. Items were
selected from the NAEP 8" Grade Mathematics item pool. Items classified at difficulty levels of
high, medium, and low were selected in approximately equal proportions. The test contained 42
items, and so had a possible maximum score of 42. The dependent variable was the number of
correct examinee responses, with each test item weighted equally. Traditional reliability analysis
of item responses obtained during this study resulted in a Cronbach’s alpha value of 0.795,
indicating acceptable reliability. Factor analysis on item responses clearly indicated the presence
of a single dominant factor, suggesting unidimensionality of test scores.

The psychometric properties of the items were also analyzed using item response theory (IRT).
IRT analysis can produce reliability estimates that are conceptually analogous to Cronbach’s
alpha coefficient, e.g., as the ratio of “true score” variance to observed score variance. However,
an advantage of IRT scaling is that reliability (called “information” in IRT terminology) can be
estimated across the entire examinee ability level measured by the test (the examinee ability level
scale typically ranges from -4 to +4, with the average examinee placed at a scale score of 0) .
Figure 3 displays the estimated reliability of examinee scores across the ability scale. This plot
may be read to indicate that the test functioned best for examinees of average ability, but was
reasonably efficient for examinees across a fairly wide range of ability levels. The overall
reliability index produced by the scaling procedure was 0.840. This may be interpreted
analogously to Cronbach’s alpha, and suggests adequate overall reliability of scores.
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INFORMATION (e.g., RELIABILITY) AND STANDARD ERROR PLOT OF MATH TEST
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The Information level at a given ability point is the reliability of test scores for examinees at that ability level.

The standard error for a specific scale score is read from the right vertical axis.

Figure 3. Reliability Plot of Math Content Test from IRT Calibration

Student Attitude Survey

The Student Attitude Survey was adapted from the National Science Foundation (NSF)-funded
Mathematics Across the Curriculum (MATC) project at Dartmouth College (Korey, 2000, see
Appendix F). It has been widely used in many NSF-funded and other studies, and takes less time
to administer than other commonly used content attitude surveys (e.g., 15 minutes compared to
30 minutes or more). Because this survey was designed for math attitudes and targeted towards
college students, the survey was adapted for 7" grade math students by changing the language
slightly to make the items easier to understand by less fluent readers.

The attitude score was created by assigning numbers to each response category (5=Strongly
Agree, 4=Somewhat Agree, 3=Neutral, 2=Somewhat Disagree, 1=Strongly Disagree). Many
items were reverse-scaled prior to the analysis so that a high score consistently reflected a high
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level of positive attitude towards math, and vice-versa. The total score for each student was then
computed by summing the student’s responses to all items on the scale, creating a possible high
score of 175.

Reliability analysis of item responses obtained using this instrument resulted in a Cronbach’s
alpha value of 0.797, indicating acceptable reliability. Reliability analysis obtained through IRT
scaling indicated average reliability across ability levels of 0.924.

Classroom Observation Instrument

Although researchers had intended to use existing instruments to the extent possible, no
classroom observation instruments were located that were deemed appropriate for this study.
Because the McDougal Littell Middle School Math is not strongly based on an inquiry-based
approach to teaching and learning, a number of the existing instruments were eliminated upon
review. Instruments that were reviewed include the following:

= Behavioral Protocol (Received from Dr. Hyrum Henderson, retired, Utah State University
Department of Special Education, Logan, UT. No additional reference available.)

» Classroom Observation and Analytic Protocol and Teacher Interview Protocol (Horizon
Research, 2000)

« Collaboratives for Excellence in Teacher Education (CETP) Classroom Observation Protocol
(Lawrenz, Hoffman, & Appeldoorn, 2002)

e Effective Teaching Practices (Hofmeister & Lubke, 1990)

e GeoKids Classroom Observation Protocol (Frontier 21 Educational Solutions, 2004)
e Reformed Teaching Observation Protocol (RTOP; Sawada & Piburn, 2000)

e Teacher Performance Measure (TPM; Stenhoff, et al., 2004)

e The Praxis Series: Professional Assessments for Beginning Teachers (ETS, 2004)

e TIMSS Videotape Classroom Study Coding Procedures (Stigler, et al., 1999)

Given the dearth of available instruments that (a) reflected the goals of this study, (b) measured
the research-based instructional strategies used in McDougal Littell Middle School Math, and

(c) included reports of a high level of reliability; researchers decided to develop an observation
instrument that better captured teacher and student behaviors in the classroom (see Appendix G).
Research on effective teaching practices in general, as well as teaching for math understanding
specifically, support measuring the following teaching practices and teacher and student
behaviors, which were recorded or measured during the classroom observation.

e The types of activities (review, new content, guided practice, independent practice), the time
allowed for each activity, and the length of the transition between activities;

e The Kkinds of student responses elicited by teachers, and the subsequent feedback sequence.
In this category for math teaching, the research suggests that higher levels of questioning
(e.g., generate a hypothesis, synthesize, etc.) and checking for student understanding promote
concept knowledge and problem-solving abilities;
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e The frequency and type of off-task student behaviors, particularly those that disrupt other
students, and the teacher’s response (or lack thereof) to those behaviors;

e Student grouping and overall behavior, the concepts taught and a description of the
activities/strategies used, and a list of materials;

e A summary of activities used to review, introduce new content, provide guided practice with
feedback and checking for understanding, and assign independent practice;

e Additional factors such as use of “wait time” when eliciting student responses, circulation
throughout the room, calling randomly on students to check understanding, use of
differentiated instruction or cooperative activities, evidence of planning, evidence of routines
that students followed, and other factors that have research-based evidence supporting their
impact on student achievement and attitudes;

« Anoverall rating of levels of (a) use of effective teaching practices and (b) opportunities to
learn.

Observers were trained by observing and coding behaviors using the form in middle school and
high school classrooms not involved in the math study. Additionally, those who did not reach
sufficient criteria for reliability prior to study observations being conducted observed study
classrooms with another observer, with differences discussed and consensus reached after the
observation. Observers did not collect study data until the required level of reliability was
reached in three consecutive observations.

Observers continued to work in pairs until they achieved 80% or higher agreement on all scaled
items, with items for which they did not agree exactly separated by only 1 point on the scale.
Frequency-based items coded on the first page of the observation sheet were required to show
similar patterns of behavior, with at least 80% of the coding being matched. Once an acceptable
level of reliability was reached, observers conducted inter-rater reliability checks during 1 out of
every 4 observations. In all cases, the 80% or higher level of agreement was reached.

Using Math Materials Checklist Teacher Self-Report Checklist

At each of the two site visits, teachers were asked to complete the Using Math Materials
Checklist (see Appendix H). If they were unable to complete the checklist before researchers left
the school, researchers provided a self-addressed, stamped envelope so teachers could return the
checklist. Researchers asked teachers to complete the checklist twice during the study so it could
be determined if they used additional resources and ancillary materials as time passed and
comfort with materials increased.

An analysis of the differences between the checklists completed at different times revealed very
few differences. Two of the treatment teachers did use technology more frequently by the end of
the study, but the frequencies only changed by one category (of five) for a few items.

Responses on a number of items from these checklists were extracted to calculate a variable for
degree of implementation (categories for frequency of use were assigned a value from 1 to 5 for
low to high use, and the sum of the item responses was divided by the number of items—which
varied between treatment and comparison groups). The items are listed on the next page and
were selected because if teachers fully implemented the program, they would need to more
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frequently use these materials. Technology use was not included as quite a few of the teachers
did not have sufficient access to technology to use it in their teaching, and prior research has
demonstrated mixed support for the efficacy of technology use in teaching as a means of
improving student achievement. Rather, effective teaching practices interact with use of
technology in teaching, as reported in aptitude-treatment interaction studies (e.g., see Cronbach
& Snow, 1977; Snow, 1989; Snow, Frederico, & Montague, 1980).

e Teacher Edition

e Pupil Edition

e Notetaking Guide

e Vocabulary Practice

e 3- Minute Warm-ups (treatment) or Start of Class Warm-ups (comparison)
e Section Quizzes

= Items relating to differentiated instruction and assessment

Using Math Materials Observation Checklist

During each classroom observation, researchers completed the Using Math Materials
Observation Checklist for classroom observations (see Appendix I). All materials observed
being used during the target classroom period were recorded. This data was compared with data
from the Using Math Materials Checklist that was completed by teachers to verify the teachers’
self-report responses on the checklist. For example, if a teacher marked the checkboxes that said
they used the Teacher’s Edition and Pupil Edition textbooks for teaching every lesson, we would
have expected observers to check that they saw those materials being used. A comparison of
observer and teacher checklists indicated no inconsistencies.

Informal Teacher Interviews

Because teachers escorted students to their next class in a number of the schools, little time was
available to talk individually to most teachers unless scheduled. Whenever time permitted, we
questioned teachers informally and asked questions based on previous responses to emails or
questions, or based on what researchers observed during site visits. Most teachers were friendly
and open and initiated discussions whenever there was extra time. Information they provided
during these conversations was used to verify level of implementation of McDougal Littell
Middle School Math or of the programs used by comparison teachers.

Informal Student Interviews

Because students had only five minutes between class periods, and because in a number of the
schools, students were escorted by teachers as they moved as a group to their next class, little
time was available to talk to students individually. Because of this, no formal questions were
developed for unscheduled talking to students during site visits. Rather, when possible and
where appropriate, students who expressed an interest in visiting with us were asked questions
based on researchers’ observations during site visits. These informal interviews occurred before
and after school when students approached the researchers, between classes as we accompanied
students to their next classroom, or during the lunch period.
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Journaling Questions

Although we had planned to send journaling questions to teachers twice weekly, getting teachers
to respond within a few days was difficult and for a number of the teachers, many prompts and
reminders were required. As suggested by teacher responses during the Life Science study, in
which journaling responses were requested nearer the beginning of the school year, the initially
planned frequency of this activity caused resentment and frustration, and because we wanted
teachers to answer thoughtfully and thoroughly, we opted to send journaling questions once
every week or two. The first journaling questions for this study were emailed once it appeared
that sufficient teachers had been recruited for the study.

Questions were developed based on prior responses to questions, unsolicited comments teachers
sent by email, and classroom observations and other data. Journaling questions are included in
Appendix N, with differences between treatment and comparison questions indicated. Some
teachers consistently responded with short phrases while others wrote volumes, which paralleled
the researchers’ experiences on other research projects where journaling and open-ended
questions were used.

Teacher Questionnaire

The teacher questionnaire (see Appendix J) administered near the end of the school year included
the following:

e student demographics

e student scores on math unit or chapter tests

» students scores for reading and math on standardized or state-level tests

e teacher demographics

e teacher opinions and practices

» teacher educational experience, including college courses and teacher licensure

As noted in the survey, many of the questions were taken from instruments used in Horizon
Research’s Looking Inside the Classroom: A Study of K-12 Mathematics and Science Education
in the United States (Weiss, et al., 2003). Weiss’s study included 364 teachers from a nationally
representative sample of schools which were selected for the 2000 National Survey of Science
and Mathematics Education (Wiess, et al., 2001).

Student Questionnaire

The student questionnaire was designed to gather students’ opinions about the materials used in
their math classes and students’ use of technology to learn math concepts. The questionnaires
are included in Appendix K.

Treatment Teacher Focus Groups/Interviews

Focus groups or interviews were held with all of the treatment teachers. Although we had hoped
to conduct these meetings as focus groups, some teachers were the only treatment teacher at a
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site, so they were interviewed individually. Questions used in the teacher focus groups or
interviews are included in Appendix L.

Treatment Student Focus Groups

Student focus groups were conducted in each of the treatment school districts. If more than one
treatment teacher taught in the same school, those teachers were asked to select 3 students each
for a focus group, representing high-achieving, average, and struggling students. If only one
teacher was in a school, we requested that six students be allowed to participate in the focus
group, again representing the three levels. Focus groups were conducted with students taught by
most of the teachers who participated in focus groups or interviews. When appropriate, we
provided students who participated in focus groups with pizza and drinks during the meeting.
Student focus group questions are in Appendix M.
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DATA ANALYSIS

Quialitative data was analyzed following analysis techniques outlined by Miles and Huberman
(1994) and Yin (1994). In general, the sequence of analyzing qualitative data involved

(a) affixing topical codes to data drawn from interviews, focus groups, and observations,

(b) identifying relationships between variables, patterns, themes, and distinct differences
between subgroups, (c) tabulating frequencies of themes or patterns, (d) matching patterns and
processes, commonalities and differences, (e) identifying generalizations that covered the
consistencies discerned from the data, (f) confirming generalizations with follow-up emails, and
(9) building explanations that reflected different theories. Lastly, all qualitative data was
triangulated with documentation, observations, and student achievement data.

SPSS was used to provide descriptive statistics and to examine the data for anomalies and
outliers. Any outliers or anomalies were investigated and reported. Equivalence of treatment
and comparison groups was analyzed based on both teacher and student demographic
characteristics and scores from standardized or state-level tests administered at the end of the
school year prior to the study, e.g., 2003-4004 school year. Dissimilar factors were used as
covariates in the quantitative analysis. Both SPSS and HLM software were used to complete the
statistical analysis.

Final Sample

The results shown in Table 9 provide direct comparisons of the characteristics of the treatment
classrooms and comparison classrooms. As the results indicate, mean teachers’ years of
experience, mean years of experience teaching math, and the mean percentages of minority
enrollments, learning disabled students, and non-primary English speakers were statistically
equivalent across treatment and comparison classrooms, while the mean class size were
significantly different.

Table 9. Characteristics of Treatment and Comparison Teachers and Classrooms

Test for Group Differences

Variable Condition n Mean St. Dev.
Fiis p
Class size Treatment 9 24,5 74 8.368 0.011
Comparison 8 27.1 7.6
Years of experience Treatment 9 11.8 12.8 0.009 0.927
Comparison 8 14.8 10.7
Years teaching math Treatment 9 10.5 11.3 0.054 0.820
Comparison 8 14.0 10.2
Percent classroom minority ~ Treatment 9 19% 20% 0.070 0.795
enrollment Comparison 8 21% 24%
Percent classroom learning Treatment 9 1% 2% 0.186 0.672
disabled enrollment Comparison 8 1% 2%
Percent classroom non- Treatment 9 4% 7% 0.464 0.506
English as primary language Comparison 8 8% 19%
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Impact on Math Content Knowledge Outcomes

Cluster randomized trials (CRTSs) in education randomize at the level of the school or classroom
and collect data at the level of the student. In many respects, they are the optimal design for
school-based and classroom-based interventions. They address practical problems, including the
potential difficulties of randomizing individual teachers within schools or students within
classrooms to alternate treatments, and they are often well aligned with the theory of how
educational interventions work best: as coordinated, systemic initiatives delivered by
organizational-level elements acting in concert. Though greater attention has been paid to these
designs in education in recent years (Boruch, et al., 2004; Raudenbush, 1997), methodological
work related to the proper specification of impact estimates from CRTSs is an evolving field.

Estimation of treatment effects at the level of the cluster that was randomized is the most
appropriate method (Donner & Klar, 2000; Murray, 1998; Raudenbush, 1997). When the
number of clusters is small, though, this strategy will not be efficient and will lack necessary
statistical power. If clustering is simply ignored and the analysis is done at the level of the
individual student, this will create the illusion that statistical power has been substantially
increased. However, these standard tests of statistical significance, which assume that the
outcome for an individual is completely unrelated to (or independent of) that for any other
student, are inappropriate for CRTs. This is the case because in CRTs two students randomized
together within any one classroom or school are more likely to respond in a similar manner than
two students randomized from different clusters. If one computed the standard errors for a CRT
as if individuals had been randomized, the outcome would understate the true standard errors
substantially, thereby lending a false sense of confidence in the impact estimates.

A relatively recently proposed analytical strategy for the analysis of CRTs and studies in which
other research designs are implemented is the use of a hierarchical linear model (HLM;
Raudenbush, 1997). In this formulation, one may simultaneously account for both student- and
classroom-level sources of variability in the outcome by specifying a 2-level hierarchical model
that estimates the classroom-level effect of assignment to groups.

To assess the impact of McDougal Littell Middle School Math on math content knowledge, we
conducted a series of HLM regression analyses in which the differences between classrooms
using and not using McDougal Littell materials were estimated, while statistically controlling for
the impact of other student- and classroom-level variables. We report the results of three
hierarchical models, displayed below. Model 1 assesses the impact of the McDougal Littell
program without taking any other student or classroom variables into account. This model was
included in this analysis because it is parallel to the model reported in our analysis of McDougal
Littell Algebra I, 2" edition. Model 2 consisted of the first model with minority status added as
a student-level predictor. Model 3 consisted of the second model with the student’s score from
the previous year standardized math test (as a percentile) added as a second student-level
predictor.

The impacts of teacher- and school-level variables were also assessed during analyses. These
variables included: (a) a composite variable measuring the availability of school resources,
(b) a composite variable measuring teacher experience and aptitude, (c) a variable indicating the
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extent of implementation of curricular materials, and (d) averaged rating scores obtained from
multiple classroom observations by EndVision research staff, indicating level and diversity of
teacher instructional skills. These variables are the same as were employed during EndVision’s
earlier study of McDougal Littell Life Science. However, in analysis of data from the math
study, none of these variables was meaningfully related to the outcome in terms of either
magnitude or statistical significance; all showed very small coefficients and p-values that did not
approach a reasonable level.

Math Model 1 (sample with posttest scores)

Student Level:
Scorej; = Bo + I

Classroom Level:
BO = Voo + y01PROGRAMJ + uoj

Math Model 2 (sample with posttest scores)

Student Level:
SCOfeij = BO + BlMlNORlTYU +1j

Classroom Level:
Bo = VYoo + y01PROGRAMj: + Uoj(INTERACTION OF CURRICULUM WITH STUDENT’S MINORITY STATUS)
B1 = Y10 + Y11PROGRAM,;

Math Model 3 (reduced sample due to missing data)

Student Level:
Scoreij = [30 + BlMlNORlTY” + stTDMATH”* + T

Classroom Level:
Boj = Yoo + YoiPROGRAM; + Uy
B1j = Y10 + YuuPROGRAM,; (INTERACTION OF PROGRAM WITH STUDENT’S MINORITY STATUS)
B2 = Y20 + Y21PROGRAM; + Uyj  (INTERACTION OF PROGRAM WITH STUDENT’S PRIOR MATH KNOWLEDGE)

* indicates variable was grand-mean centered during HLM analysis to aid interpretation.

These analyses provide intention-to-treat (ITT) estimates of the program effect. That is,
regardless of the actual quality of implementation of McDougal Littell Middle School Math,
these analyses compared all classrooms assigned to the experimental condition—those who were
intended to receive the treatment—to all those assigned to the comparison condition. Thus, with
variability in implementation across classrooms, the ITT effect represents only the impact of
assignment to the treatment. This ITT effect also provides a reasonable estimate of the overall
effects on math achievement and attitudes that can be expected in the field when teachers
implement the program with the typical variability in quality.
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ANALYSIS OF DATA FOR RESEARCH QUESTIONS

Differences in Achievement between Groups

To what extent do students in the classrooms using McDougal Littell Middle School Math
perform better by demonstrating a higher level of proficiency on curriculum-based assessments?

The outcome variable in this analysis was the math posttest score (in number-correct form) on
the math content test. Independent variables at the student level included a variable indicating
whether or not the student was classified by the teacher as a member of a minority group and, for
a subset of students for whom data were available, a prior-year score on a standardized math
assessment. Independent variables at the classroom level included the treatment group
(treatment or comparison), a composite variable representing each teacher’s level of expertise,
and a composite variable representing the level of school poverty. The effective teaching
practices variable was created by combining standardized variables reflecting the classroom
observation rating of use of effective teaching practices, a composite score from items taken
from the curriculum implementation checklist completed by the teacher, and years of teaching
experience. The school poverty variable was created from data on each school’s demographics.
Both classroom-level variables were standardized so as to have means of 0.

Table 10 displays unadjusted means, standard deviations, and sample sizes corresponding to the
three models analyzed. It is important to note that, because of missing standardized test score
data, the effective sample size for the Model 3 analysis was 361 students, a 19% reduction from
the sample size of 446 available for the other two models. As might be expected, the mean
outcome scores for students with prior-year math assessment scores was somewhat higher than
mean scores for the Model 1 sample, indicating that students for whom prior-year scores were
not available tended to have lower levels of achievement that students for whom test scores were
available. For this reason, results from the Model 3 analysis cannot be directly compared with
results from Models 1 and 2.

Table 10. Unadjusted Group Means and Standard Deviations

Group Mean Standard N for N for
Deviation  Classrooms Students

Sample with Posttest Scores

Treatment 20.9 5.9 9 253
Comparison 21.7 5.9 8 193
Total 21.2 5.9 17 446

Raw Difference -0.8

Standardized Mean Difference Effect Size -0.14

Reduced Sample for Model 3 Analysis
Treatment 21.1 5.7 8 203
Comparison 22.0 5.7 8 158
Total 21.5 5.7 16 361
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These numbers represent the effect sizes of the treatment without statistical adjustment for the
effects of clustering and covariates (as will be discussed in the next paragraph). As such, they
are undoubtedly subject to some degree of statistical bias. We include them here not as a precise
estimator of impact but for the purpose of completeness. Effect sizes obtained from the HLM
analysis are, of course, less subject to statistical bias.

The first multilevel model, shown in the left columns of Table 11, assessed student and
classroom-level effects on the math achievement posttest. Most importantly, the treatment
assignment indicator, which was modeled as a predictor of classroom mean achievement and the
within-classroom pretest achievement slope, shows no statistically significant classroom-level
effects of assignment to the program. The magnitude of the effect, & = -0.14, was neither of
some practical significance nor large enough to achieve statistical significance given the current
sample size, which included a total of only 18 classrooms.

Table 11 displays the results of the Model 1 analysis. Results of the Model 1 analysis, that
included no student- or classroom-level predictors other than the program treatment, showed no
evidence for any impact on math content knowledge. The difference between the McDougal
Littell group mean and the comparison group mean was only 0.71 test points or 1.6% in terms of
percentage-correct. This difference, only slightly in favor of the comparison group, was small
and not statistically significant, and resulted in essentially no explained variance in outcome
scores.

The intra-class correlation coefficient, which is a measure of the extent of similarity among
students within classrooms, was moderate at 0.18. In other words, 18% of the variance in
outcome scores was associated with the “clustering effect” of classrooms, meaning that to a
moderate extent, students in the same classroom tended to score similarly to each other and
differently from students in other classrooms.

Table 11. Results from Model 1 Analysis of Impact of Treatment Only

Fixed Effects Coefficient Std. Error p*
Overall Mean 21.20 0.63 0.000
Impact of Treatment -0.71 1.27 0.585
Estimated Adjusted Means

Treatment Classrooms 20.86
Comparison Classrooms 21.57

Random Effects (Variances) Standard Deviation ~ Variance Component
Classroom-level (between-classroom) 2.56 6.54
Student-level (within-classroom) 5.40 29.21
Total Variance 35.75

Pseudo-R? (proportion of student variance explained by variables in model) =0.00

Intra-Class Correlation (proportion of variance associated with classroom effect) 0.18

* Statistical significance level under Hy:3=0



38

The results of the Model 2 analysis are displayed in Table 12. The Model 2 analysis added
students’ minority status to attempt to partially control for differences in students’ socio-
economic backgrounds, cultures, and availability of resources. Results from the Model 2
analysis were similar to those for Model 1. The difference between the outcome means of the
treatment and comparison groups, after controlling for differences associated with minority
status, was only 1.27 test points, or 3.0% in terms of percentage-correct. As with the Model 1
analysis, this difference slightly favored the comparison group, but the difference was small and
not statistically significant. Differences in outcome scores associated with minority status
indicated the presence of a “minority gap” in math achievement. However, there a moderately-
sized but statistically insignificant interaction between the impact of the McDougal Littell
program and minority status, indicating that the minority students receiving the McDougal Littell
program performed nearly 2.4 of 42 points better than minorities receiving comparison curricula.
This unique impact of the McDougal Littell program nearly offset the negative effect of minority
status, suggesting a compensatory effect from McDougal Littell Middle School Math.

Overall, the variables in Model 2 accounted for approximately 17% of the variance in student-
level outcomes (Pseudo-R? = 0.17), a substantial increase over Model 1. Again, the intra-class
correlation coefficient obtained from this analysis was moderate at 0.15.

Table 12. Results of Model 2 Analysis of Impact of Treatment After Controlling for
Student Minority Status

Fixed Effects Coefficient Std. Error p*
Overall Mean 21.72 0.62 0.000
Impact of Treatment -1.27 1.25 0.327
Overall Effect of Minority Status —255 0.74 0.001
Interaction between Program and Minority Status +2.36 1.48 0.111
Estimated Adjusted Means Minority Non-Minority

Treatment Classrooms 19.69 21.13
Comparison Classrooms 18.59 22.39

Random Effects (Variances) Standard Deviation ~ Variance Component
Classroom-level (between-classroom) 2.26 5.12
Student-level (within-classroom) 5.35 28.64
Total Variance 33.76

Pseudo-R? (proportion of student variance explained by variables in model) 0.17

Intra-Class Correlation (proportion of variance associated with classroom effect) 0.15

* Statistical significance level under Hy:3=0

The results of the Model 3 analysis are displayed in Table 13. For Model 3, we added a
standardized math achievement test score from a prior year to the variables included in Model 2.
The purpose of adding this variable was to attempt to control for differences in the level of
students’ knowledge at the beginning of the study. As noted above, the sample size available for
this model was 19% smaller than the sample used for Model 1, and displayed somewhat higher
unadjusted outcome means than the Model 1 sample.

For this model, there was again practically no overall impact associated with the McDougal
Littell program over the comparison curricula after controlling for differences in pre-existing
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knowledge and differences associated with minority status. The difference between treatment
groups was only 0.21 points, or less than 1% in terms of percent-correct. This difference was not
statistically significant, although the addition of the prior knowledge variable resulted in a
substantial increase in the proportion of explained student-level variance over the previous
models (0.32 for this model versus 0.17 for Model 2).

There was, however, a statistically significant interaction between the McDougal Littell program
and minority status. As with results from Model 2, results from analysis of Model 3 suggest
evidence for a compensatory effect of McDougal Littell Middle School Math for minority
populations. Although minority-classified students tended to score worse on the outcome
measure overall, those minority-classified children receiving the McDougal Littell program
scored 6.3% better on average than minority-classified children in the comparison group. So
while the impact overall of McDougal Littell Middle School Math appears to be negligible, it was
in fact both pronounced and statistically significant for minority-classified children when prior
math knowledge was taken into account.

Table 13. Results of Model 3 Analysis of Impact of Treatment after Controlling for
Student Minority Status and Prior Math Knowledge

Fixed Effects Coefficient Std. Error p?
Overall Mean 21.68 0.43 0.000
Impact of Treatment -0.21 0.86 0.811
Overall Effect of Minority Status -1.62 0.73 0.028
Interaction between Program and Minority Status +2.64 1.47 0.073
Overall Effect of Prior Math Knowledge +0.13 0.01 0.000
Interaction between Program and Prior Knowledge +0.29 0.04 0.497
Estimated Adjusted Means Minority Non-Minority

Treatment Classrooms High Prior Knowledge® 24.8 25.1
Low Prior Knowledge® 17.1 174
Comparison Classrooms High Prior Knowledge” 21.7 24.6
Low Prior Knowledge® 15.5 18.4

Random Effects (Variances) Standard Deviation ~ Variance Component
Classroom-level (between-classroom) 1.72 2.96
Prior Math Knowledge 0.06 <0.00
Student-level (within-classroom) 4.65 21.65
Total Variance 24.61

Pseudo-R? (proportion of student variance explained by variables in model) 0.32

Intra-Class Correlation (proportion of variance associated with classroom effect) 0.12

Correlation between Classroom Means and Impact of Prior Knowledge 0.05

a. Statistical significance level under Hy:3=0
b. Averaged upper quartiles on pre-treatment math score
c. Averaged lower quartiles on pre-treatment math score
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Differences in Attitudes between Groups

To what extent do students in classrooms using McDougal Littell Middle School Math perform
better by exhibiting more positive attitudes than their peers using other curriculum?

To assess the impact of McDougal Littell Middle School Math on student attitudes towards math,
we conducted a single HLM regression analysis to identify the statistical relationship between
curriculum and student attitudes while controlling for student minority status. The model used is
displayed below. Impacts of other student- and classroom-level variables were found to be very
small and not statistically significant and were not included in the model. Table 14 displays
unadjusted means, standard deviations, and sample sizes for this analysis.

Math Attitude Analysis Model

Student Level:
AttitudeScore;; = Bo + B:MINORITYj; + rj;

Classroom Level:
Bo = VYoo + y01PROGRAMj* + Uoj(INTERACTION OF PROGRAM WITH STUDENT’S MINORITY STATUS)
B1 = Y10 + Y11IPROGRAM,;

Table 14. Unadjusted Attitude Measure Group Means and Standard Deviations

Group Mean Standard Deviation N for Classrooms N for Students

Sample with Posttests Scores

Treatment 111.7 13.4 9 243
Comparison 109.6 13.8 8 190
Total 110.8 13.6 17 433

Table 15 displays the results of the HLM analysis on student attitude scores. The impact of the
McDougal Littell program on student attitudes was small at + 2.23 points on the attitude scale, or
approximately + 1.6%. This impact was not statistically significant. Students classified as
ethnic minorities tended to report more favorable attitudes towards math, with minority students
receiving the McDougal Littell program reporting the most favorable attitudes overall. Non-
minority students in comparison classrooms reported the lowest attitude levels, but there
appeared to be no meaningful, systematic relationship between attitude scores, program, or
minority status.
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Table 15. Math Attitude HLM Analysis: Impact of Treatment on Student Math Attitude
After Controlling for Student Minority Status

Fixed Effects Coefficient Std. Error p*
Overall Mean 110.25 1.23 0.000
Impact of Treatment +2.23 2.48 0.381
Overall Effect of Minority Status +2.30 1.82 0.207
Interaction between Program and Minority Status -0.70 3.65 0.847
Estimated Adjusted Means Minority Non-Minority

Treatment Classrooms 113.3 111.3
Comparison Classrooms 111.7 109.1

Random Effects (Variances) Standard Deviation ~ Variance Component
Classroom-level (between-classroom) 412 16.96
Student-level (within-classroom) 13.02 169.53
Total Variance

Pseudo-R? (proportion of student variance explained by variables in model) =0.00

Intra-Class Correlation (proportion of variance associated with classroom effect) 0.09

* Statistical significance level under Hy:=0

Differences in Treatment Effects on Achievement Attributable to Classroom
Context—Closing the Gaps

To what extent are achievement gaps reduced among traditionally underrepresented groups
(e.g., females, students living in poverty, underrepresented minorities)?

As stated above, there is some evidence to suggest that the program had a compensatory positive
impact on minority students. The gap between minority and non-minority students was smaller
in treatment classrooms than in comparison classrooms. This finding was consistent across the
three models used.

Use and Impact of Notetaking

To what degree do teachers encourage students to use Notetaking Guides?
To what degree does notetaking promote higher assessment scores and increase student
achievement?

Teachers said that the Notetaking Guide and the textbook were the most effective components of
the program. Eight of the 9 treatment teachers reported using the Notetaking Guide 2-3 times per
week for lesson planning. Three of the treatment teachers encouraged their students to use the
Notetaking Guides regularly while 4 teachers reported not having the Notetaking Guides
available for their target classroom students; however, almost 65% of students reported using
them daily. Teachers believed that students learned vocabulary, how to work problems, and how
to identify key concepts from the Notetaking Guide. Students reported that they liked the
Notetaking Guide, it helped them understand the book and thus learn. In sum, while teachers did
not provide direct evidence that the Notetaking Guide promoted achievement, they clearly felt it
was a component essential to their students’ learning math.
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Use and Impact of Technology

To what extent is technology used to enhance the curricula and instruction?
To what degree does technology use promote higher assessment scores, enhance student
engagement, and increase student achievement?

Treatment teachers reported that the most common and widely used technologies were Smart
Boards, math-related videos, websites, PowerPoint, overhead transparencies, and the Test
Generator CD-ROM. Comparison teachers most frequently identified calculators, computers,
TV/IVCRs, websites, and PowerPoint. Teachers mentioned that technology helped them teach
better although they were unsure whether technology use improved student achievement.

Implementation of the Programs

In considering the degree and quality of classroom implementation of the curricula, to what
extent do teachers follow the program and teachers’ guide?

e To what extent do support materials assist teachers in using the curricula?

e To what extent do support materials assist teachers in implementing notetaking?

e To what extent do the technology-based support materials assist teachers in

implementing the curricula?

What are the relationships between teacher characteristics and degree of implementation?
What contextual factors promote or hinder successful implementation?

When asked what were the greatest challenges in implementing the math curriculum, treatment
teachers most often stated that (a) the McDougal Littell program was a “step up” from their
previous curriculum — that is, the learning expectations for students were now greater than
before, and (b) there were so many materials to learn to incorporate. In contrast, the comparison
teachers most often noted challenges included (a) insufficient materials (e.g. technology,
software, manipulatives), (b) excessive paperwork, (c) interruptions to instruction, (d) diverse
learners’ needs, and (e) curriculum misalignment.

The most frequent program implementation successes identified by teachers in the treatment
group were use of the Notetaking Guide, followed by use of the e-Tutorial and smart board, as
well as increased parent involvement and improved student test scores. On the other hand,
comparison teachers’ frequently cited successes were seeing students grasp concepts followed by
increased student interest in math, and effective implementation of the math program.

A number of treatment instructors discounted the daily, routine interruptions of announcements
and sundry activities unique to each school. However, one teacher listed in detail the constant
barrage of routine interruptions and how much they truly interfered with classroom instruction.
Furthermore, one unexpected interruption identified by several teachers was when an unusually
high rate of absenteeism occurred due to district wide illnesses.

Comparison teachers likewise identified the same routine and constant interruptions every school
seems to encounter but, they too did not generally consider these sorts of interruptions unusual.
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However, one comparison district recognized the problem created by perpetual disruptions and
has tried to curtail these routine interruptions.

Attitudes Towards Math Programs

To learn more about teachers’ perceptions of McDougal Littell Middle School Math, researchers
conducted in-depth interviews with treatment group teachers. Please note that District 1 schools
did not receive the McDougal Littell materials until 3-6 weeks into the school year. This clearly
had an effect on the teachers’ level of implementation and their feelings about the program.

Treatment teachers who were interviewed liked McDougal Littell Middle School Math.
Although one of the teachers rarely used the book, the others thought it was the best part of the
program. One teacher said, “The textbook is excellent and the base for the class. The other
materials are peripheral.” Another said, “They present the directions so well, the kids can use
the book alone or at home.” A third said, “This book makes more sense than other books. It’s
the best book I’ve used.” The teacher who rarely used the book was very enthusiastic about
other resources; “I love the Easy Planner CD. | use it every single day. And the CDs have
awesome graphic organizers for them and models note-taking by showing them how to pull out
important information.”

The teachers who were interviewed felt that the PowerPoint presentations were boring, and they
did not use them. Several teachers mentioned their frustration with the Test Generator software.
Apparently, the Test Generator did not run well on most machines and when it did run, it was
difficult to navigate. Although teachers tried to use it, they eventually gave up. Nevertheless, all
of the teachers used at least some or all McDougal Littell testing materials, drawing from the
Assessment Book or the Easy Planner CD. Most used the chapter and unit tests.

Teachers who were interviewed did not use the McDougal Littell lesson plans; they preferred to
create their own. The teachers also tended to use their own teaching strategies, regarding
McDougal Littell materials as resources to support their own teaching approach. Within their
strategies, two teachers mentioned the importance of note-taking and that the Notetaking Guide
was key in their classes. Three teachers thought the Notetaking Guide was important to their
students’ learning crucial concepts and how to take notes. Another felt it was too confusing and
did not use it.

Only one of the teachers used the leveled materials for differentiated instruction. One teacher
used easier problems for practice and more difficult problems for extra credit. The others did not
use the materials at all. The materials for English language learners appeared to be relevant at
most schools, and they were used regularly in some classrooms.

Finally, with regard to technology in the classroom, none of the teachers who were interviewed
used ClassZone.com or e-Tutorials. Another teacher did not have a computer in his room, so he
was unable to use any technology. He told us, “I’m supposed to get an overhead machine in 2
years.” Other teachers, who had computers in their classrooms, felt overwhelmed by the number
of options included with the McDougal Littell program, and did not feel they had had time to try
them. One teacher said, “There are so many options to choose from, you don’t expect us to use
all of them do you?” Not a single teacher had computers for their students in their classrooms.



44

Increasing Teachers’ Math Content Knowledge and Changing Teaching Practices. We
asked teachers to choose, on a scale of 1 (not at all) to 4 (a substantial amount), how much their
math knowledge had increased as a result of the program they had used during this school year,
and we asked them to tell how they had changed their teaching this school year. For the teachers
who responded, Table 16 below lists the extent to which they felt the programs increased their
math-content knowledge.

Table 16. Changes in Teachers’ Content Knowledge

Content knowledge changed... Number of Teachers
Treatment Comparison

A substantial amount 3 1

A moderate amount 1 0

A small amount 2 6

Nothing 3 1

When teachers were asked what they thought students liked best about their math program,
treatment teachers most often identified the (a) Notetaking Guide, (b) e-Tutorial, and (c) Smart
Board. In contrast, comparison teachers most often identified (a) working in groups, (b) using
video quizzes, (c) using student workbooks, (d) doing labs and hands-on activities rather than
taking notes, and (e) having answers to the odd-numbered problems.

Influence of Program on Instruction. Treatment instructors were asked, “In what way has
using the McDougal Littell Middle School Math program changed how you teach?” One teacher
responded that she is using the McDougal Littell text much more than she used her previous
math text. Another instructor said she is doing less drill and practice but more application
problems. Further teacher comments included:

e “My presentation of the content is different due to the extra technology offered. | feel
that I am more consistent in teaching throughout the day, due to the Notetaking Guide.
When using this graphic organizer, | have a guide to go by, not leaving anything out, or
adding to from one period to the next.”

e *“Using this curriculum has not increased my knowledge of math content during the time |
have used it, but it probably has made me a more effective teacher.”

Comparison teachers, however, most often noted there was little or no change in their
instructional procedures this year. What few changes did occur include: (a) using more hands-
on activities, (b) selecting new materials to replace textbook examples that were less complicated
and more direct, and (c) grouping students during guided practice.

Greatest Success and Frustration Using the Program. Teachers were asked to identify their
greatest success and frustration in using their programs. A sample of comments from treatment
teachers follow.
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e “Ask me this question after | get the (standardized test) results from my students next
year.”

e “| feel my students have participated better because they had the Notetaking Guide.”

e “The greatest success was to be able to reach Spanish-speaking students and use
materials for my special education students.”

Treatment teachers also identified a number of frustrations with their program.

e “My greatest frustration was to quickly learn and implement all of the information given.
We did not receive our materials until 4 weeks into the school year and I have been
having to do all things ‘on the fly’. As itis, | am still doing my own lesson planning and
pre-made tests instead of using the planning guide and test creator within the CD.”

» “Test Generator - | have not been able to make it work on the Mac at school.”

e “It has been difficult to ‘find my way’ this year. | didn't have my usual guideposts of
what to teach and when I should be there.”

Comparison teachers likewise identified their greatest successes in using their programs.
Following are a sample of their successes.

e “Kids test scores.”

e “They enjoyed doing ‘high school skills’ and their interest was high. It wasn't the same
old “stuff’.”

» “l supplement a lot and really only use some of the activities in the book. | mostly use
the book for homework and practice problems. Therefore, | don't know that there was
any MOST effective part o the program.”

Comparison teachers also identified frustrations with their program.

e “My greatest frustration would be the inadequate explanations in the book.”

e “A major problem this year was having the students able to look up the answers... They
would not do the work, just write down the answers.”

e “l did not like the textbook. Students did not like the textbook. Therefore, | had to look
to other sources to find activities to keep their interest.”

Most and Least Effective Program Components. When asked what was the most effective
component of the math program, treatment teachers most often listed the Notetaking Guide and
their textbook. Treatment teachers also identified what they thought was the least effective
component of their program. Following are a sample of their comments.

e “ldidn’t find a part of the program that was least effective in teaching students. The
students are more able to learn from this text than any other text | have been in contact
with.”

e “Asnice as it is to have the Notetaking Guide, | do feel that, for me, it is a bit to
structured and confining.”

e “The least effective would be the notebook review. The students got confused with
problems mixed in with the examples.”
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When comparison teachers were asked what were the most and least effective components of
their programs, responses varied so greatly that the reader is directed to review teachers’ replies
to these items in Appendix O.

Suggested Program Improvement. Teachers were asked what they would change to improve
their programs. Treatment teachers’ diverse suggestions included: (a) more PowerPoint
presentations, (b) a wraparound teacher’s edition, (c) a less structured Notetaking Guide, and
(d) to avoid presuming that students already understand the basic concepts.

Comparison teachers’ suggestions to improve the programs include: (a) a new textbook,
(b) improved overheads, (c) state standards better reflected in the math program, (d) improved
alignment between lesson concepts and practice problems, and (e) more hands-on activities.

Focus Groups with Treatment Students. Researchers conducted four focus groups in
regionally diverse treatment schools. Each focus group contained four to six children, a mix of
high and low functioning students, girls and boy, and diverse ethnic groups (when possible).

Generally, students liked the McDougal Littell Middle School Math textbook and appreciated the
number of examples in the book. Because there were typically three examples of how to do a
given type of problem and such examples were laid out systematically, the examples allowed the
students to do their homework, even when they had forgotten what they had learned in class.
Consequently, the students regularly referred to the examples. Even so, many students felt that
not all of the relevant steps were included in every example. Thus, they did not know how to do
the steps and found problems based on such incomplete examples difficult. Students said they
needed more explanation on certain types of problems to understand what they were learning and
how to do their homework. Finally, students liked being able to check their work by looking up
the Selected Answers in the back of the book. They used the Selected Answers regularly.

When asked to compare math texts, the students generally liked the McDougal Littell text better
than books they had previously used. Some students felt McDougal Littell Middle School Math
was easier. One student said that the text explained how to do problems better than other books.
Another expressed gratitude that McDougal Littell Middle School Math required students to do
fewer problems than other math books. The student had previously felt overwhelmed trying to
wade through large numbers of problems and had focused on completing many problems rather
than on understanding how to solve problems. The student felt having fewer problems and good
examples allowed him to truly understand the subject. Other students agreed with this response.

Students from one treatment class could not provide feedback on the textbook because their
teacher did not require them to use their text in class or for homework. They said that because
they only used the book to review for tests, they did not have an opinion about it. They did use
the Notetaking Guide daily and the Practice Workbook regularly. They felt that the Practice
Workbook was too hard to use on its own because it did not have examples. They also did not
understand the notes they took in the Notetaking Guide. But when the teacher had taught them
the concepts, they understood their notes. And when they had worked through the Notetaking
Guide (with its examples), they felt the Practice Workbook was easy. They concluded that they
learned the most from their teacher.
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When we asked students how often they used the Notetaking Guide, classroom usage varied
greatly from daily to each new lesson to every few weeks. Many students said they liked the
Notetaking Guide because it was linked to the text which helped them understand the book and
learn. In classes that used the Notetaking Guide regularly, students liked the vocabulary and
steps for doing problems. In two focus groups, students said they learned the vocabulary from
the Notetaking Guide.

With regard to in-class activities, one focus group said they did not do activities. Two had only
done one activity from the book all year. The students enjoyed it and wished that their teacher
would do more activities. The fourth did many activities, some of which were from the
McDougal Littell program. In an interview, the teacher indicated that she had developed many
activities during her career and that she continued to use them because they were successful.

Despite the fact that most of the students used computers regularly at home, from twice a week
to daily, none used ClassZone.com. In fact, they had not heard of ClassZone.com. Students in
one focus group indicated that they used computers to play games, download music, and surf the
Internet. They felt that computers were for fun, not for schoolwork. Students in this focus group
and another said they would like to use computers at school more often, but only if they could
play learning games.

Survey of Treatment and Comparison Students. We asked all treatment and comparison
students about their use of computers and note-taking guides with a student survey. The survey
instrument contained four Likert-type, scaled questions and two open-ended questions. The
treatment and comparison groups yielded very similar results. For example, over 60% of
students in both groups used computers every day or most days. About 25% did so once a week
or a few times a month. Over 10% of students never used a computer. The vast majority never
went to math websites at home or at school. Apparently, even when students have access to
computers, they do not choose to use them to do math.

Nearly 65% of treatment students reported using the Notetaking Guide most or all days, while
only 4% never used it. In contrast, only half of comparison students used a notetaking guide
most or all days and almost a third never did.

We also asked treatment and comparison students, “What activity have you enjoyed the most this
year in your math class?” Most referred to a topic they had learned about in class, like exponents
or percentages. Students seemed to especially enjoy activities specific to three teachers. One
treatment teacher invited five or six students to go up to the board and practice the same problem
simultaneously but independently. Almost 75% of her students said that working at the board
was their favorite activity. Nearly 75% of one comparison teacher’s students said their favorite
activity was to work in groups and play math review games. Finally, more than 50% of a
comparison teacher’s students stated that going to the computer lab was their favorite activity.
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Effectiveness of Professional Development

To what extent does professional development follow research-based conceptual models and
cover the content and pedagogy contained in the curricula?

Treatment group teachers were asked if the in-service or professional development by McDougal
Littell helped them to successfully implement the program. On a 4-point Likert Scale ranging
from “strongly disagree” to “strongly agree,” the majority of teachers “strongly agreed” that the
professional development helped them implement the McDougal Littell program. The typical
explanation for this very positive rating was demonstrated by the following District 1 teacher’s
statement, “(The trainer) demonstrated all the elements of the program, highlighting particular
elements she thought we would need to know first. She did this in a way that was not
overwhelming, or confusing. Considering the amount of materials, this was quite a feat!”

When asked what materials, information, or skill from the McDougal Littell training was most
valuable, teachers generally appreciated the detailed information provided on all of the materials.
More specifically, a limited number of teachers identified the Easy Planner, E-Tutorial, games
and hands-on-activities, Notetaking Guide, and Resource Book.

Among comparison teachers, there was little agreement on what information has been more
valuable to them in teaching math. Responses included: (a) how to teach using calculators,
(b) use of manipulatives, (c) math activities for the classroom, (d) performance-based learning
and assessment, and (e) identifying alignment between the textbook and state math standards.

Only a few teachers who used the McDougal Littell program acknowledged components or
materials for which they would like additional assistance or training from the publisher. The two
primary responses for requested training were for the Test Generator and software components.
The reason these two items were most often identified may best be explained in the following
teacher’s comment:

“The training | went to in the fall for this pilot was good as far as the materials,
but I think I need a refresher on that aspect because of the enormous amount of
materials. We also had no computer access of our own to sample the Test and
Practice Generator. We could only watch the trainer navigate the software on a
big screen. Therefore, | would definitely want more training on the software.”

Comparison teachers likewise requested additional training from the publisher on computer
software as well as computer supplements to enhance independent learning. One teacher
expressed the following frustration:

“l wish that the publisher/textbook representative would have given training on
the use of the software. | had to get help from another teacher who is more
computer literate than I am. | feel that the technical help from our publisher has
been lax. | have CD's that have never been used (six years later) because | do not
have the time to figure our how to run the software. The software needs to be
"user friendly" and even then, we teachers need help with the use of it.”
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CONCLUSIONS

Overall, this study provided evidence for the effectiveness of McDougal Littell Middle School
Math for minority students, as well as for positive attitudes towards the program of teachers and
students who used it, when compared to classrooms using other math programs. In particular,
treatment teachers stated that the most effective and valuable components were (a) the
Notetaking Guide, (b) the organization of the materials, (c) the resources supporting
differentiated instruction, and (d) the technology components that supported instruction.
However, because a small sample size limits the ability of a statistical test to detect an effect,
findings from this study should be supported and extended through a larger-scale study that
includes random assignment to groups.

Because the McDougal Littell Life Science study, which included teachers randomly assigned to
treatment or comparison groups, provided even stronger support for the effectiveness of that
program on student achievement and teacher quality, and because both of the Life Science and
Middle School Math programs include similar research-based instructional strategies, we believe
that a randomized study of McDougal Littell Middle School Math might have provided stronger
evidence of effectiveness for improving student achievement and teacher quality.

Given the difficulties in recruiting participants for a randomized study, we believe that
substantial district and teacher incentives need to included in study budgets. Additionally,
districts and teachers who participate in studies to determine the effectiveness of programs need
to be rewarded for their participation through relaxed requirements for meeting Annual Yearly
Progress. If district administrators are worried about meeting Annual Yearly Progress goals,
they are unlikely to allow new programs to be used with students, despite the research-based
instructional strategies and content of those programs. This creates an almost insurmountable
barrier to conducting randomized studies of program effectiveness.

Because of the positive findings of this study, particularly in “closing the gap,” we recommend
that funding for a larger-scale study be sought. Additionally, this study identifies issues that
would need to be considered in a subsequent study, and as such, lays the groundwork for a
larger-scale, lengthier study to be conducted successfully. In particular, this report identifies
limitations to the current study, as well as contextual factors that should be better measured,
should a large-scale study be conducted.
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LIMITATIONS OF THE STUDY

As a small-scale efficacy study, this study initially included 21 7" grade classrooms where
teachers were assigned to either the treatment group that implemented McDougal Littell Middle
School Math, or to a comparison group that used math curriculum that they had previously used.
After one school year of implementation and data collection, 17 classrooms were represented in
the final analysis of student outcomes. This number of classrooms limits statistical power.
Additionally, because of the late start of the study, a pretest was not administered. Instead,
standardized or state-level test scores from the previous school year were used as a covariate to
help control for prior math knowledge. These scores were missing for many students, which
creates a potential bias in statistical outcomes. Finally, a quasi-experimental study is not as
robust as a study in which random assignment to groups is used.

Because most of the comparison teachers had used their curriculum prior to this school year, they
already knew the materials and had developed lesson plans and adopted supplementary activities.
The treatment group, on the other hand, was required to implement a program they had never
used before and they had little time to familiarize themselves with it. These practice and novelty
effects, and the additional stress experienced by the treatment group in having to quickly learn
and implement a new program, were not measured.

Ideally, classroom observations would have been conducted prior to the beginning of the study.
Because use of effective teaching practices has been shown by research to have an impact on
student achievement, having a better understanding of the degree to which McDougal Littell
Middle School Math changed teaching practices would be an important factor in a longer term
study. Additionally, changes in teacher content knowledge should be measured.

The lack of randomized studies of published curriculum is often rationalized by the difficulty of
implementing a randomized experimental design in school settings where so many factors cannot
be controlled. Many factors that cannot be easily controlled did have an impact on this study:

e The difficulty in recruiting participating districts and teachers given the requirements of
No Child Left Behind and Annual Yearly Progress,

e The delay in obtaining final data from classrooms because teachers were (a) busy dealing
with other teaching requirements, such as reviewing for end-of-level testing,
(b) working with struggling students who slowed the instructional pace, and (c) had
difficulties in accommodating both the schedule required by this study and district-
mandated calendars,

e Teachers who were assigned to the study by district math coordinators rather than asking
to participate themselves, causing some reluctance to participate in the research, and as
treatment teachers, to “fully implement” the program,

= Teachers whose lives were so busy and filled with outside influences that they found it
difficult to return data on timely schedules, and
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e Teachers who were uncomfortable being observed in a classroom setting—they explained
that few people (including school-based administrators) intruded on their classrooms.

The impact of many of these factors was not measured, although some (e.g., resistance to
participation, less instructional time) would likely impact student learning and attitudes. While
the planned randomized design of the study would have helped control for factors that would
have equally affected both treatment and comparison groups, some factors (e.g., resistance to
participation) might have impacted these quasi-experimental groups differentially.
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RECOMMENDATIONS FOR FUTURE RESEARCH

Given the positive effects found for minority students in this small-scale efficacy study that
included quasi-experimental assignment to groups, we would recommend that a larger-scale
randomized study be conducted. In particular, a large scale study that includes schools as the
unit of analysis, where schools are randomly assigned to groups and all teachers in the school use
the same program, should be conducted over a longer time period, such as two full school years.

This study included schools and students with varying levels of socioeconomic status, minority
status, and facility with English. Better access to district- and school-level data, and better
measures of student characteristics, would help to more fully determine the impacts of the
program, and to disaggregate data to determine differential effects across groups—particularly as
schools in this country make efforts to “close the gaps.”

It was difficult to recruit schools and teachers for participation in a randomized experimental
study, given the current focus on using math test results to determine Annual Yearly Progress.
For this reason, we would recommend that district, school, and teacher incentives be included in
research budgets. Without an immediate reward for participating that is more relevant to schools
and teachers than having access to the final study results, randomized studies, particularly for
math programs, are unlikely to be conducted successfully.

With Annual Yearly Progress mandated by No Child Left Behind and high-stakes testing,
districts, schools, and teachers have even less incentive to participate in studies that involve
programs about which they know little. Additionally, many districts refused because of the
number of studies in which they were invited to participate, and their difficulty in allocating time
to review the study proposals to decide which studies might be high quality and valuable to
them. If the “gold standard” of randomized designs continues to be prioritized so highly,
publishers and agencies that fund studies must be willing to provide the incentives necessary to
convince districts, schools, and teachers that their participation is valued and valuable. While
research-based evidence may provide some of this incentive, concrete benefits to schools and
teachers in terms of monetary and material incentives will go far in attracting participants.

The use of effective teaching practices should be measured prior to the beginning of a study, so
the impact of the program on teaching practices can be examined. Classroom observations,
conducted several times per year throughout the study, would be crucial to determining changes
in use of research-based teaching practices, the impact of teaching practices on student
achievement, and changes in the level of implementation of the program. The classroom
observation instrument developed for this study worked well, but the training and costs required
to reliably collect classroom observation data, and additional data that could be collected to more
fully measure implementation of instructional strategies, should be considered in designing a
large-scale study and developing instrumentation.
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McDougal Littell

- Welcome

- Fraction Action

- Using ML MSM Course 2
~Break~

- Operation Scramble

- Using ML MSM Course 2
~Break

- Number Jungle

- Questions
~ Lunch ~

- MSM Test Generator

- MSM EasyPlanner
~Break~

- Other MSM Technology

Questions



<

McDougal Littell Middle School Math

Opener Prerequisite Skills
c c
c c
c c
c c
The Lesson Closing
c c
c c
c c
c c
c c
Homework Reteaching
c c
c c
c c
c c
Planning the Lesson Assessment
c c
c c
c c
c c
TE = Teacher’s Edition CRB = Chapter Resource Book

TR = Transparency Tech = Technology
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APPENDIX B:
MCDOUGAL LITTELL SAMPLE SCRIPT FOR SEEKING STUDY PARTICIPATION

McDougal Littell MATH/SCIENCE/ALGEBRA RESEARCH & EVALUATION PROJECT
INTRO

Hi. My name is . I’m calling from the educational research department of McDougal Littell
publishers, a division of Houghton Mifflin, from our headquarters in Evanston, Illinois. | was hoping that
you could be of some help to me.

McDougal Littell is in the process of initiating randomized studies to evaluate our math and science
programs. The study will provide research-based evidence for the effectiveness of our (new Middle
School Math, Life Science, and Algebra 1 programs) and how these teachers use the programs in their
classrooms. The findings will be submitted to the “What Works Clearinghouse.” (WWC)

The consultants, EndVision Research and Evaluation, will conduct this study during the fall of 2004.
They have chosen a select number of school districts to call about partnering on this study. If | can have a
few minutes of your time, | can tell you about the project details---and what the benefits are to your
district---and then see if your district is willing to participate. Is that okay?

If your district participates,
e There will be no cost to your teachers, your schools, or to the district.

« We will provide all program materials, professional development training and provide stipends for all
participating teachers.

e We have hired a third party evaluation team from EndVision research and evaluation to conduct this
study during the fall of 2004.

e The evaluators will randomly assign teachers who participate to either use our (new Middle School
Math, Science, and/or Algebra 1) curricula or to teach using their existing curricula.

e The evaluators will visit teachers’ classrooms several times during the first half of the school year to
collect data through interviews and focus groups; classroom observations; student assessments; and
other data sources such as teachers’ lesson plans, students’ homework and projects, district and
school demographic records, etc.

e Participation in this study is voluntary, and all data the evaluators collect will be kept confidential.
No identifying information will be shared through raw data, reports, presentations, or any other
means.

We initially need 40-50 teachers to participate from a number of school districts from which our study
sample will be selected.

Based on what I’ve mentioned, do you think your district might be interested in being considered to take
part in this study?

If yes: | will fax a letter with more details to you, along with a consent form and information to return to
EndVision. We will need to have a final decision within the next two weeks. What is your fax number?

from EndVision Research and Evaluation will follow-up in a few days to make sure you
received the letter and consent form and to answer any questions. Thank you for your time.

If no: thank you for your time
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7™ Grade Science

Please include the following information for each of the 4-8 teachers who teach 7" grade science who have permission to participate
in one of the study investigating the effectiveness of McDougal Littell Science curriculum. We need home contact information so we
can contact teachers about the professional development schedule after the current school year has ended, if needed. Add additional
rows as needed. A computer printout listing the following information can be included in lieu of completing this table.

School Teacher’s Name 2004-05 Textbook Grade School Email Home Email Home Phone

© ZndVision Research & Evaluation, Logan UT
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Journaling Question: Math J3Q1 What components or materials of your [McDougal Littell OR
7th grade] math curriculum do you like best?
Treatment

e-tutorial and easy planner

I love the easy planner! It is the most helpful tool that | have received. | use it daily. | project the
notetaking guide, practice workbook, and just about everything on the easy planner onto my
smartboard.

I especially like the note taking guide for my low average class. Much of the e-tutorial has been
useful with the SmartBoard as are the power point presentations

I like the textbook. The pages are "kid-friendly," not too busy or too boring. The lesson is
presented in an interesting and informative manner. Examples are well referenced. | also like
the Notetaking Guide. I do not use all of each of the lessons, but I like the format! It is
decidedly more productive than notetaking has become...The Resource Book is also excellent,
and a lot of help! :-)

The components | like best in McDougal Littell Curriculum are the overhead transparencies for
the notetaking guide. When | use this component, it is very easy to teach from it. I also like
the A, B, C questions in the textbook and worksheets. Hopefully, my classes next year will
lend themselves better to incorporate those more fully. This year | do not really have A, B, and
C classes, but next year | am assured | will. I do the like the eTutorial for the students. It is not
good for every student but, I can also take them to the lab and let them do a lesson and have
them take the quiz and print it to get a score. | know you did not ask this but....I do not like
having to look in the back of the workbook for the answers. | would like the teacher’s edition
of the workbook to have the answers printed on the actual worksheet. | like to see the problem
I am calling out the answers for so | can explain and teach while going over the answers. | do a
lot of flipping back and forth. It would be really great if a mini version of the worksheet with
answers appeared in the Teachers Edition of the Textbook itself. This is what | have had for
the past 12 years with Glencoe and McDougal Littell Passports. (Wrap around pages) This is
very convenient and time efficient and removes a lot of clutter. You have the two main
components in one handy place, the Teachers Edition.

I really do like the A, B, and C extra practices in the chapter resource books since | am using this
book for my "low " students as well. 1 also am using the leveled tests for them.

I truly like all of the extra tutoring material. | have a low math group at the moment with quite a
few special education students also. The extra tutoring material has come in handy to assist
with those concepts that the special education students may not have covered in the past, or
even for the regular ed students to review before beginning on the work.

I like the test book, manipulative, and overhead transparecies.
Comparison

I think I probably like my video series best. The students react very positively to the segments
and today's society has produced a lot of visual learners. The video lends itself to small group
competition as well as individual review. | have used it regularly in all classes. I also like the
"Test Generator" that comes with our textbook. It is easy to use and | have used it a lot. The
questions are very routine, though. 1 would have liked to have seen more problem solving and
math applications choices in the test bank.
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Our district is very structured which is very helpful for a first year teacher. The curriculum map
is a safety net to ensure | am following standards and it also helps me keep at a good pace.

The materials | like best are the colorful overheads with lots of examples for modeling and
practice. | like the workbooks that have the answers on the other side of each worksheet, in the
teacher's edition. | also like when ALL answers are on each page of the teacher's textbook
edition, so you don't have to suddenly turn to the back of the book for some answers, out of the
blue, when reading answers orally. | love that each student has his or her own workbook for
homework, rather than lugging their books home. (Because they typically won't) I like the
study-guide sides of the worksheets, for extra examples, when doing homework. (study guide
side and practice side)

I like the questions in the book. The explanations are okay, but the homework problems in the
text book are pretty good. The supplemental materials (worksheets) are easier so when
spending more than 1 day on a topic, we can go from easier problems to the more difficult ones
in the text book. The questions cover a wide range of material, including problem solving and
they tie in other concepts such as geometry and algebra.

The materials that are easiest to work with students are activities that are short but informational
based on the concept | desire to teach that day. They should involve very little extra materials,
ie: tape, scissors, glue, and minimum student movement required. | can always choose to do
my own version of cooperative learning with groups to the basic activity. | can "spice up" the
activities as I choose. | also like the individual worksheets that go along with the lessons. They
focus on the one concept being practiced and there are a variety of questions plus more than
enough to practice. | prefer not to review each day as the current text lessons provide, but
would like to see the concepts spiraled in every forth lesson or so. I like the idea of the math
program on the internet too. Our provided materials with this text series was a joke. We had
difficulty running the programs and the enrichment materials were poor quality. There needs to
be better math programs for students to access on the internet.

I like all of the "extra" teachers books like the lesson planning guide a transition book, and
technology masters enrichment activities.
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Journaling Question: Math J3Q2 For which components or materials of the [McDougal Littell
OR 7th grade] math program would you request additional assistance/training from the
publisher?

Treatment

test generator

I need more help with the test generator. | haven't ever gotten it to work properly, which is
probably due my inabilities with technology. | would love to be able to use this part of the
curriculum, it seems to have many resources that would be helpful to the students.

Probably the software components, especially the eTextbook CD.

The training | went to in the fall for this pilot was good as far as the materials, but I think | need a
refresher on that aspect because of the enormous amount of materials. We also had no
computer access of our own to sample the Test and Practice Generator. We could only watch
the trainer navigate the software on a big screen. Therefore, | would definitely want more
training on the software aspect of the materials.

Can't really think of any help needed

I would enjoy extra training on the “create a lesson plan” component of the material. Although it
is not part of the material that is used for the students, | believe that having it stated out in a
more detailed way would help for times when having a substitute is a necessity. It would also
help me to work with the State Standards and place them within my lesson planning.

All the computer components.
Comparison

| wish that the publisher/textbook representative would have given training on the use of the
software. | had to get help from another teacher who is more computer literate than I am--and |
have never learned how to create my own test items. | feel that the technical help from our
publisher has been lax. | have CD's that have never been used because | do not have the time to
figure our how to run the software. The software needs to be "user friendly" and even then, we
teachers need help with the use of it.

I think it is very important for a publisher to instruct teachers on what their textbook has to offer
and how to use it.

I would like to have more "real-life" project ideas, that could conceivably be done in class, and
math power point presentation ideas.

I don't think there is any additional training that | need from the publisher. The books are self
explanatory. | would like to see a projects/alternative assessment component.

If there could be some relevant supplements for the computer, that students could use to enhance
independent learning, I'd be interested in having more inservice time on how best to use the
program are an instructional tool. Our publisher had a start, but fell short of doing the job they
will have to do in the future. The rest of the text program was very easy to work with.

None
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Journaling Question: Math J4Q1 (Treatment Group Only) Please reflect on the McDougal Littell
inservice training you attended at the beginning of this study. Since then, what one thing (e.g.,
material, information, or skill) from the training has been most valuable to you in teaching
math?(Comparison Group Only) Please reflect on any math in-service or training you've
attended in the past 3 years. Since then, what one thing (e.g., material, information, or skill)
from the in-service has been most valuable to you in teaching math?

Treatment

I use the easy planner daily to check student's work on the smart board and check notes in the
notetaking guide. I use the e-tutorial when | am presenting new material. With the e-tutorial we
usually watch the examples and sometimes do the vocabulary and extra problems.

The detailed information they provided about the material was extremely helpful. Having the
specifics to begin with really enlightened me, trying to figure out the details alone and doing a
great job teaching the material would have been difficult.

There has not been any one aspect of the in-service more valuable than another. It was very useful
to point out all of the resources available

The most different item that | saw at the training and was given to use in my classes was the
Notetaking guide component to this curriculum. | believe this is a very invaluable tool
especially for the new teachers to math. | like most of it and use it when I like the layout of the
lesson being taught. | also like the transparencies for the Warm-up Excercises and Daily
Homework Quiz.

The trainer’s complete lesson was quite helpful showing all the resources available. The chapter
resource book has been great use to me and my students.

| DID NOT ATTEND THE INSERVICE.

The information, material and skill have all been very useful to me. However, the information
and the materials has been the most useful. | have been in previous situations where the only
material that |1 had was what | pulled out of my head or had to go hunting for and that makes
for the learning experience very stressful on both me and the students. The skills taught to us
within the materials given during the in-service however made getting the information and
materials easier. Without the skill, using the materials and information provided within the
supplements would not have been accomplished. As shown between the difference between
my class and the teacher of the other class that was unable to attend the training. That
particular teacher was amazed at the information | have gave to him for his students to review
during the State testing.

The games section and hands on activities have been very helpful. The training was awesome and
very well put together.

Comparison

| attended the math workshop sponsored by the district math department | received training with
the T1-73 graphing calculator | have used the calculator in my accelerated class. | also learned
some teaching strategies to use when teaching statistics which | have used in my math classes.
I also attended a workshop which focused on the teaching of fractions using manipulatives. |
have used some of the materials in my math classes this year. | attended a trainer institute-
focused on algebra. | taught the strategies in a workshop for teachers and have used a few of
the simpler activities in my math classes this year. | also took a graduate level course at the
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university to become "highly qualified". However, the content was much too difficult to
integrate any of it into my own classroom activities.

The most valuable training is the in-service on math activities for the classroom. The students
love them.

Seeing activities worked out that actually taught something in my curriculum.

The most valuable inservice/training I've attended in the last 3 years has been PBLA Training -
Performance Based Learning and Assessment. It involves students coming-up with their own
criteria for assessment, and deciding on their own point system.

I recently attended the Thinking Maps training. Although this is not exclusively for math, I think
this is one of the best trainings | have been to. It really teaches kids how to think, how to work
through a problem, how to organize their thoughts. And, it is a skill they can apply in all
aspects of their lives, not just math class. | have begun using them myself. | use them to
organize my notes and to figure out what and how I am going to teach a lesson.

The one thing that has been the most valuable, and ( I'm afraid to admit this,) was knowing
WHAT was available to me as a teacher from the text book publisher. | would have
"HOPED" for some fantastic material to use in the class room with students to really support
them in the State Core concepts. That has not happened. So | was informed on what the
publisher had to offer in the current series. In my opinion, a lot of options, but not skills or
materials | felt I could really use with my students. | have actually had better luck finding
things to use with the students, on my own time, wandering around in book stores during
summer visits to other states. | have found activity books and practice materials galore that
provide fun practice in math.

Writing in Math.
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Journaling Question: Math J4Q2 How have you used - what you identified above - in your
teaching?

Treatment

I use the easy planner daily to check student's work on the smart board and check notes in the
notetaking guide. I use the e-tutorial when | am presenting new material. With the e-tutorial we
usually watch the examples and sometimes do the vocabulary and extra problems.

I have used the information provided during the inservice daily. It would have been extremely
difficult to start this curriculum without having that individual instruction. The information on
the EasyPlanner was great, having all the materials at our finger tips is wonderful.

I have always had my students take notes in my classes from the first year | taught Mathematics
years ago. | did not have this type of instrument to use way back then. | had to come up with
my own way of doing things. | had to decide what notes to include and what processes and
theory had to be taught to cover each lesson for optimum learning. | feel | do this very well,
but now | have this book to use so the students can do what | know they should be doing and
have indeed done in my classes in all my prior years of teaching. My point is, for a seasoned
teacher, who receives good Teacher Assessment scores, the notetaking guide can be a bit too
structured and stringent on teaching a particular skill a particular way. | think sometimes, the
format is a bit busy and confusing for the average student, particularly if they do not have the
proper background. Let's face it, if they all had the perfect background knowledge, the
notetaking guide would be an absolute breeze, but they do not. | like it and try to use it
whenever possible and am glad to have this as a tool. Hopefully, by using this series beginning
in elementary school, a larger majority of students will have the necessary background
knowledge when coming to me in the 7th grade. | just hope ALL teachers use it. Even those
elementary teachers who are not strong in math. Many days | start class with the Warm-up
Exercises and Daily homework quiz. These two items offer great review on a daily basis.

I have been able to use the skill, material and information above to give my students a better
foundation in which to build their mathematical “buildings” on. Having the information
broken down and stepped out in small increments has helped with getting the students to do
one step at a time and not biting off all of the information at once and becoming thoroughly
confused to the point where they give up. For students with low math capabilities, the small
steps of learning are a necessity, not a luxury. | have enjoyed the different rates in which I
would go within the book and the different assessment: basic, average or advanced work that
are given with the material. This material has also helped my knowledge on the subject of
math. Math was always a topic that | struggled with all through school and using the
McDougal Littell series has helped my understanding and concept so that | may pass
information in a more consistent way to the students.

I use these items as much as possible. These activities are very well received by the students.
They get excited and their minds get very engaged with these activities. | have also used one of
them for my teaching evaluation and my principal loved how enthusiastic and involved the
students were. It was a great success.

Comparison

Some of the things we have done are the Timeline-"This is your Life", The "Average Me" where
students measure circumference, arm span, etc and calculate averages, math cinquain poetry,
what would the world be like without math, and the history of famous mathematicians. These
are just a few of them.
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I used PBLA for class projects and math folders.
I actually implement those useful activities into my teaching year.

I have only begun to implement the maps. | use them myself to organize my notes for the
students. | have not yet really taught them to my students. | will begin teaching them to my
students at the beginning of next year. | just felt that it something that needs to be begun at the
beginning of a year, not one more thing we throw at the students in the middle of the year.

There is no substitute for a few great ideas that work in the classroom for a teacher and students.
The publisher's workbooks are good, but there are workbook activities not from our text series
I like better. | have put these pages together with the text practice, along with my own
examples and class procedures to make up lessons that fit out class time.

My students do a lot more writing in math. | have journal prompts regularly. The need to be able
to explain verbally and in writing how to solve a variety of math problems.
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Journaling Question: Math J5Q1 (Treatment Group Only) In what way(s) has using the
McDougal Littell Curriculum changed how you teach?(Comparison Group Only) Have you
made any notable changes in how you teach this year? What are they?

Treatment

My presentation of the content is different due to the extra technology offered. | feel that | am
more consistent in teaching throughout the day, due to the notetaking guide. When using this

graphic organizer | have a guide to go by, not leaving anything out, or adding to from one
period to the next.

My use of technology has increased greatly using this curriculum Using this curriculum has not
increased my knowledge of Math content during the time | have used it but it probably has
made me a more effective teacher- | hope!!!

Gracious! This journal entry is, perhaps, the hardest! Using the program of McDougal Littell has
changed the materials used, of course. Instead of students taking/copying notes onto their
papers, they have the organized Notetaking Guide. Curriculum is somewhat different, more
advanced, and with many more skills to teach. Therefore, | am always trying to get more
practice problems in on prerequisite skills. I am using more of the McDougal Littell materials
and less of the materials I've stockpiled over the years. | don't know that my STYLE of
teaching has changed, but I am using this text much more than | used our previous textbook! :-)

McDougal Littell has changed how much practice | have the students do. | do not know if this is
good or bad. I usually do a lot more drill (practice) on the basic skills and a little less
application. My Teacher Assessment scores are not harmed by this so we will see. Sometimes
it is difficult for the students to do the assigned work because they have to think too much. Oh
my!!!l The reason | say this is that the same skills are used in a different manner, but if they do
not have the basic skill down backwards and forwards and understand why they do what they
do, they get confused and want to be "spoon fed". Hopefully, when this series is used grades 1-
8, they will begin to come to me with more readiness skills to be able to attack the problems
independently with just initial review of the basics and some examples of applications. It has
been difficult for me this year to let the previous math series go. They had lots of practice.

You have to remember, | have taught virtually the same text and curriculum for many years.
Habits, good or bad, are hard to break.

I find that since | have the notetaking guide that I am using notes more than I have in many

years. | feel that maybe | have used lots of examples but not necessarily enough notes to guide
them.

I spend more time looking for “activities” that will help with the teaching of the math concept. |
also make sure that the concept is fully explained and how it will be useful in everyday
application.

It is very organized and easy to follow which allows for me to be better prepared and easier
preparation. It also gives the students the opportunity to work on more than one example to
grasp the concepts.

Comparison
The only notable change that | am aware of is that | purchased a computer quiz game. They really

like it, but it is difficult to manage with a "one computer classroom™ and no "clickers". We
bought a site license and tried to load it in our computer lab. The CD-ROM doesn't work on
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our network, and we haven't been able to resolve the problem with the software, so we haven't
used it lately.

I am basically teaching the same way that | have taught for the past few years.
No notable changes this year.

I have made a point of having students do more group work this year for guided practice. | have
also incorporated more team competitions for test reviews. The group work has helped
students, who usually would no task the teacher for help, get the help they need from their
peers. The team competition (board races) has helped me see, first hand, who is still not
prepared for the tests, Math Knowledge from Math Curriculum

I am trying to do more hands on activities. | also allow the students to work together more than |
did last year. | find that my students this year are able to work together and help each other and
not just give each other the answers. | have also switched the order in which I teach the
curriculum per the new district curriculum map. We still jump around in the book, but it seems
to be put together pretty well, that there are not a lot of gaps.

I have made some changes in the way | teach this year. I've had to select new
material/worksheets that are less complicated but more direct and to the point. I've had to cut
out the warm-ups and begin class with a mini review and new examples at the top of the
students work for them to use as a guide. They do not appear to be as organized with class
notes and notebooks as in past years. We also use less of the textbook for examples and the
opening story. The students say they don't connect the opening to the introduced concept.

I'm always trying something new.
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Journaling Question: Math J5Q2 Use the 5-point scale below to answer the following question:
To what extent do you feel that using [the McDougal Littell OR your] math curriculum has
increased your knowledge of math content during the past six to seven months?5 - A great deal4
- Quite a lot3 - Somewhat2 - Not muchl - Not at all

Treatment

3- Somewhat

3 - Somewhat Yes! Since | have been specializing in teaching middle school math for more than
15 years, (and teaching school for longer than that), and took several additional math courses at
the University over the last year to become Highly Qualified, I'm not sure that this program has
increased my knowledge of math content so much, but | am impressed with the information
inherent in the teachers' edition which is great for teachers both new to the discipline as well as
those who are more experienced. The sections on Differentiating Instruction and Math
Background and Teaching Strategies are really useful! Even when you know something, you
sometimes forget to USE this tidbit of info! The text also has some excellent sections on the
history of certain ideas in mathematics. These sections should be read and reviewed each year
before teaching the referenced unit. In re-reading this, it makes it sound like I'm a know-it-all
(NOT! I have MUCH to learn, and always will. In reading the background materials, I've often
learned different methods and approaches to teaching various skills. Learning from the
materials has been more of the strategies than actual mathematics...But if | was suddenly thrust
into teaching mathematics, this would be the "go-to" book! It makes everything so plain, that
I'd think any teacher could pick up this book and understand!>>

2- 1 do not think the curriculum has increased my knowledge much at all. | know my curriculum
and love it. | have always like math and always did well in school in math (favorite subject).
I love to convey to my students how and why math works. For those who do not like math and
it is not their forte, do not need to teach it and your book and curriculum should not try to do
that, but I do live in the real world and realize that not everyone is like me. In reality, there are
plenty of teachers out there who do not like math, and sadly do not know the processes of math
that well, and do not know how and why it works. This curriculum could be helpful in
teaching the math curriculum and give them a good outline and step by step guide on how and
what to teach, and what is important to teach. Hopefully they will begin to understand why
math works and begin to grow a love for the subject.

As far as increasing my content knowledge , 1

5. | have thoroughly enjoyed using the McDougal Littell math curriculum. It has expanded
my knowledge, mostly due to the fact that so many things have changed since | learned the
information. Also, many things like box and whisker graphs, and many of the concepts of
canceling out factors where not explained to me at this age, and therefore was difficult for me
to teach at this level.

5! I love the book
Comparison

Using the 5-point scale, | would rate my math curriculum with a "1".1 have more than 15 hours of
graduate level mathematics at the university and there is no new content in our textbook or
curriculum as far as | can tell.

3-Somewhat
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I really don't feel I have gained anymore math knowledge during the past 6-7 months. I'll have to
give it a score of 1.

2 - Not much. I am comfortable with the content | am teaching and feel | have a good
understanding of the content.

I'd have to give it a two. I've been teaching a long time so the text materials are not so new and
innovating anymore. My knowledge in increasing more because of what the State Standards
are requiring, so many new ideas have to be personally generated into my own materials.



154

Journaling Question: Math J6Q1 Think back over the past few months as you used [the

McDougal Littell Math program OR your primary math textbook/program]. What was your
FAVORITE part of the program? Why?

Treatment

Notetaking Guide-Finally organization for middle school

Notetaking guide! This was awesome, my students got to see a very detailed way of organizing
notes, a good example of what their own notes should be like. This is a skill that many of them
were lacking. | believe that this tool and having the availability of this was an amazing asset to
my classroom.

The technology offered.

I like the textbook, but I think the notetaking guide is maybe close to being my favorite part.
Perhaps because it is new, and we haven't seen anything like this before, or maybe because it is
just such a good way to keep the students organized... :-) ALSO, the students like the guide,

and if they like it, they are more likely to USE it, and if they USE it, they are more likely to
LEARN!

My favorite part of the program is the notetaking guide and the transparencies. I like having
some kind of format for notes and the overheads and the student book matching is great. 1 also
like the different levels of practice and applications.

My favorite part of the program was the resource book for each chapter and testing with the
McDougal Littell tests(A, B, C)

My favorite part of the program is the extensive materials that are given so | can assist not only
Spanish speaking students but also those at the lower learning levels. You also have plenty of
example problems so that you can help students, those who have a difficult time with math,
“get it.”

Comparison

I liked the workbooks with the study guide attached to the practice sheet. | also like the video
quizzes for each chapter. They were excellent and were used to review for unit/chapter tests.

Workbook for each student

I liked that there are practice exercises in the workbook so the students don't have to take their
textbook home very much. | also like the 5 minute checks for review.

My favorite part of program - integers and equations. Those are just my favorite topics.

I like that the book, including the supplemental materials (worksheet pages), include a wide
variety of difficulty in the practice problems. This allows me to give easier questions
(worksheets) on one day and more difficult questions (textbook) on the next.

I enjoyed the teacher's vignettes. It's great to see what others are doing to creatively approach the

lesson. | also appreciated having extra practice in the book and in a workbook to reinforce the
skills practiced.

I like all of the chances for student to practice the skills being taught. There are a variety of
problems in the section and more in the back of the book.
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Journaling Question: Math J6Q2 What was your LEAST favorite part of the program? Why?

Treatment

Tests-They were the most difficult and sometime 1 felt they did not test exactly what was taught
in the way it was taught.

Teaching integers at such a late chapter was difficult for me, that was one thing that I thought
students would need more practice with before chapter 6.

None

AT THE MOMENT, the least favorite part would be the material on CDs, but this is only because
I haven't had the time to become fully proficient there. I'm just old enough to still want the
textbook in my hands instead of on the computer, but if I had more training here, | think |
would become a convert!

| feel there is not enough drill of some skills before they are asked to actually perform
applications of the skills.

The least favorite part was having so many books for the students to keep up with.

The least favorite part would have to be how many steps are just assumed in certain areas. The
text assumes that all students have been shown certain processes, like factors canceling out,
when some students may not have. At that point you either have to try and quickly teach that
process, or cancel out that step and simplify at the end of the problem instead of all in one step.

Comparison

My least favorite part of the program was the textbook. We have had that same publisher for
many years now, with very few revisions from the first adoption to the second adoption. |
found the textbook to be very boring.

Not enough class project ideas

The fact that many things are so outdated such as examples and “real-life" scenarios. They are
not very interesting to the students.

Least favorite part of the program - graphs. There are never enough student practice problems.
Word problems need more student practice and overhead example problems, too.

I do not like a lot of the hands on labs. They require thinking but don't provide manipulatives. |
also think there should be more of the labs and opportunities for students to use manipulatives.
We have supplemented with other programs.

My least favorite was the difficult level of the practice problems. Students were sent home with
the independent practice and | know they had to use a calculator to complete the work to get
through the assignment, even if only a few problems were assigned. Over all the problems in
course 2 are more difficult than in the Pre-Algebra book.

The text book does not cover all of my standards - especially geometry - so | need to find my own
supplemental material.
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Journaling Question: Math J6Q3 What do you think your students liked BEST about the
program? Why?

Treatment

e-Tutorial-They liked seeing it and hearing it on the smart board.

They really enjoyed the e-tutorial, because of the strange voices and having that visual aid to see
what they were learning as well as hearing it from a different voice. It is amazing how they
may listen to someone they don't hear everyday.

Because of the Smartboard probably the technology

In discussing this with my classes, their top answer was the Notetaking Guide. They like having
everything in a workbook that is organized (by someone else!)

I think the students like the notetaking guide the best. This is new to them, and I think they feel
better organized with their notetaking and since | do it with them they feel accomplished and
successful.

Their favorite part was the special activities and the variety of resources.

My students liked the fact that the material came with a note taking guide and they had
somewhere to maintain notes that would assist them when the teacher wasn’t there.
Unfortunately, with the time limitation we are given for each class period, there were times
when we were unable to utilize the note taking guide. This lack of utilization showed in the
comprehension of the materials.

Comparison

They seemed to like the video quiz programs best.
The workbook

I think they liked it anytime they had the opportunity to work in groups or do any hands on sort of
activities.

Students’ favorite part is always geometry and constructions because it’s new and not the same
old calculations / skills.

The students like doing the labs and hands-on activities. They prefer to do these than take notes.

My students really enjoyed the activity sections and the comics. Some of the examples really
caught their attention and they loved any example using food.

The answers to the odd problems in the back of the book! :-)
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Journaling Question: Math J6Q4 What part of the program do you think was MOST effective in
teaching students? Why?

Treatment

Notetaking Guide-It kept them on task, gave them a guideline, and was a study guide. Also, the
spiraling of content.

Notes helped, but the presentations from e-tutorial were the best

Probably a tossup between the Notetaking Guide and the Practice Workbook, although the
students would probably say the Notetaking Guide and the textbook. The problem with THAT
is that so many of the students won't take the book home, but they will take the workbooks
with them...

I think the note taking guide coupled with the prelesson in the book prior to practice is good and
effective. They have success in their notetaking guide and then success with the same type of
examples in the actual lesson in the book prior to me making the assignment.

The most effective tool was the notetaking guide with its great examples.

Having so many example problems that showed each and every step was probably the most
effective in teaching students. The students knew that the problems that they would be given
to complete would be similar in setup as the problems in the examples. They could then go
back to the example problems and walk their way through the problem. The games were also
very effective. We are in an age group where most of their lives revolve around games.
Having games in math has helped them to realize that math is both fun and useful.

Comparison
The workbooks /or the video quizzes.

The textbook

I don't think the program is the key component. | think it’s the use of whatever program is
available by the teacher that makes it effective.

The most effective sections of the book were any related to real life skills, such as: misleading
statistics, interest, discount, sales tax, etc. The students were shocked to see how expensive
things can be and how they can be ripped-off or go into debt, if they are not aware! :)

I supplement a lot and really only use some of the activities in the book. | mostly use the book
for homework and practice problems. Therefore, | don't know that there was any MOST
effective part of the program.

| felt the most effective use of this program was the re-teaching and extra practice masters
includes with each lesson. The students still need more drill and practice to learn many of the
concepts and to simplify the distractions of pictures and wordy methods of solve problems, the
practice sheets worked best.

The supplemental materials. Warm up transparencies, resource books, video game reviews.
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Journaling Question: Math J6Q5 What part of the program do you think was LEAST effective in
teaching students? Why?

Treatment

Textbook-I have relied heavily on the smart board and use of the notetaking guide. | have used
the textbook, but could have probably lived with a math dictionary and extra problems.

Workbook

Probably the eTutorial. In one entire period, only one student says he has used the CD. He
REALLY liked it, however. This will change as more students get computers and perhaps
those that do have them will get upgrades. The CDs work better with the newer models, it
seems.

As nice as it is to have the notetaking guide, | do feel that, for me, it is a bit to structured and
confining. | would like the vocabulary examples, on your own formatted, but let me teach the
examples and process without all the other. | think that it does not allow teachers their own
individuality, and many times, I like to show the students why a particular process works and
how they can do it other ways and why. It is difficult to show students that there is more than
one way to do most math problems. (Too confining to the publishers way of doing things)l
would just like the format and transparencies and the teacher can teach the process from the
vocabulary, and examples on their own. Then the students will still have the ON YOUR OWN
portion to complete.

The least effective would be the notebook review. The students got confused with problems
mixed in with the examples

I didn’t find a part of the program that was least effective in teaching students. The students are
more able to learn from this text than any other text | have been in contact with. It doesn’t just
allow the students to move slowly, it actually challenges them to stretch beyond their comfort
zone and learn something new, or even something that is being presented in a different way.

Comparison

The students did not seem to like the textbook, either, and preferred doing other assignments from
worksheets | gave them from other sources.

Needs more real-life examples, why do they need to know how to do it

Least effective - word problems. They need to have more modern situations for the kids to
relate...so they can put themselves in the stories to solve.

Least effective would be the explanations of the concepts in the book. They are not detailed
enough. Therefore, when a student is absent or needs to look in the book for help with their
homework, they do not have adequate information, explanations, or examples for them to help
themselves understand the concepts.

| feel the least effective aspect of the program, is the problem caused when a lesson or concept
was skipped to teach a concept the state standards required to be taught earlier or later then
resented in the text book. The assignment questions always had repeated concept questions
within the body, so many questions were always being skipped. Also students were using the
answers in the back of the book as if they had completed the lesson. So it became necessary not
to assign the odd problems.
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Not enough hands on activities or real life applications. Not containing all of our state standards
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Journaling Question: Math J6Q6 Describe your greatest SUCCESS in using the program.

Treatment

| feel my students have participated better because they had the notetaking guide. Students who
customarily do not complete much work have at least had a complete notetaking guide.

Being able to send home the parents as partners sheet was an amazing tool. So many parents
thanked me for having them involved in what was going on in the classroom. They knew
where to find the information that their student was working on, and even some extra problems
with the answers to enrich the student at home.

Students interest was elevated

Maybe it is still coming! However, to date, | guess the greatest success has been in using the
notetaking guide for definitions and examples. This chapter is then turned in at the end of the
chapter for an additional grade. This has worked much better than when they take notes "on
their own" from the board. :-)

Ask me this question after | get the State Testing results from my students next year. HAHA |
would have to say the quick check of student progress byusing the Daily Homework Quizzes.
This was a very quick and easy check for me to see if they had understood the information
previously in order to continue into the next lesson.

The greatest success was to be able to reach Spanish speaking students and use materials for my
special education students. Before | had to depend on students, because | am not proficient in
Spanish, to translate the materials given and having to go searching for materials on-line or
through other text to cover the information for my special education students. This text and
materials given with the text have provided me with the opportunity to combine all of these
possible inhibitors into a success.

Comparison

Students did seem to learn the needed skills when | used the workbook and then created quizzes
and tests from the Test Generator.

Kids test scores

Having extra practice in the back of the book that helped some students get difficult concepts,
like solving equations.

Greatest success - Algebra equations, integers, and Algebra equations. They enjoyed doing "high
school skills™ and their interest was high. It wasn't the same old "stuff". :)

I supplement a lot and really only use some of the activities in the book. | mostly use the book
for homework and practice problems. Therefore, | don't know that there was any MOST
effective part of the program.

It is a very comprehensive text, and there is truly two years worth of teaching in each text book. |
could always fine information about with | wanted to teach on. The text examples were very
complete for myself and | could find enough proper information to correctly relay/teach the
concepts to the class.

77% MYP!!
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Journaling Question: Math J6Q7 Describe you greatest FRUSTRATION in using the program.

Treatment

Test generator-I have not been able to make it work on the Mac at school. Since | was not making
my own tests, it has not been a priority. | hope to learn how to use it this summer.

Some of the skills in this material is presented a different way than 1 would normally present it, so
at times it was frustrating to present something different or even new to me. Although this was

not a bad thing, | feel that using a more consistent form of presentation helped my students be
more successful.

None

It has been difficult to "find my way" this year. | didn't have my usual guideposts of what to teach
and when | should be there. Should I teach everything presented in the book, or stick entirely to
the District Math Curriculum? Which test should I use, A or B? Now that B didn't work so
well, should I give A next time? It is just the usual frustration of using something new and
working out the kinks. I am not nearly as far along in the curriculum as I usually am this time

differently (still don't know...),and how I can "finish up" in the time | have left (not going to
happen!)

Finding Answers quickly. 1 like the answers to the workbook to be in the lesson in the TEd. |
would also like transparencies for all answers instead of just the odds. | am into having
everything at my fingertips. | teach out of three texts and to have all those different materials
from one period to the next......changing out makes me nuts. | need, 1 TEd with a copy of the
worksheet and answers on it within each lesson, 1notetaking guide framework (teaching tool),
1 set of answer transparencies, 1 set of Daily homework transparencies at my desk to reach
for. My room and my workspace are not that big. | am organized but like I said, | want
everything possible at my finger tips.

My greatest frustration is probably with the software. I'm really a ding-a-ling there.

My greatest frustration was to quickly learn and implement all of the information given. We
did not receive our materials until 4 weeks into the school year and I have been having to do all
things “on the fly.” It would have been a great asset to have had these materials in the summer
and have workshops so that we could have better learned how to work with the materials we
had. Asitis, | am still doing my own lesson planning and premade tests instead of using the
planning guide and test creator within the CD.

Comparison

I did not like the textbook. Students did not like the textbook. Therefore, | had to look to other
sources to find activities to keep their interest.

Generating the test/quiz problems

Outdated examples, and so many ancillaries that | could never implement them all in the
classroom.

Greatest frustration - not enough examples on overhead transparencies and not enough student
practice problems for word problems and graphing.

My greatest frustration would be the inadequate explanations in the book.
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A major problem this year was having the students able to look up the answers if you were
assigning the odds too. They would not do the work, just write down the answers. So the skill
would not be practiced on those problems. The problems in themselves were at a much too
high level for instructional purposes.

Not containing all of the standards. Some typo's or wrong answers in key.



