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In light of federal legislation associated
with the No Child Left Behind Act, itis
essential that programs such as the Prentice
Hall 2005 Science Explorer program be
evauated in a quantitatively rigorous
manner. PRES Associates, an external,
independent educational research firm with
over fifteen years of experiencein applied
educational research and evaluation,
conducted a randomized control trial (RCT)
on the effectiveness of Prentice Hall’s
Science Explorer program in helping middle
school students attain critical science
knowledge and skills. This year-long study,
which commenced in the Fall of 2005, was
designed to fully address the quality criteria
put forth by the What Works Clearinghouse
(WWC).

The final sample consisted of 1255
students spread across four geographically-
dispersed schools. Teachers were randomly
assigned to treatment (n=10) and control
conditions (n=7). Mgor findings from this
study, organized by the key evaluation
guestions, include:

Does science ability improve over the
course of participating in the 2005 Science
Explorer program? Does this vary across
different types of students and levels of
implementation?

Treatment students’ science performance
significantly improved over the course of
using the Prentice Hall 2005 Science
Explorer program. Such gains were
consistent across al subgroups. Specifically,
the PH Science Explorer program was
associated with improvement in science
performance among specia education and
non-special education students, males and
females, minorities and non-minorities, and

for students at different grade and science
ability levels.

There was not much variation in the
implementation of the Science Explorer
program; this limited the analyses that could
be performed in this area. Specifically, the
majority of teachersimplemented the
program with a moderate to high degree of
implementation fidelity. Any variation that
was observed was primarily in the amount
of chapter projects and Writing in Science
activities conducted. Given this lack of
overal variation, results showed that gains
in performance were consistent across all
levels of implementation. That is, treatment
teachers who showed lower levels of
implementation had students who did just as
well as those who displayed higher levels of
implementation.

Does using the 2005 Science Explorer
program result in increased student
achievement as compared to other types of
science programs? Do effects on student
achievement differ across types of students
or settings?

Analyses of growth revealed that students
using the 2005 Science Explorer program
showed significantly more growth on the
abbreviated-Trends in Mathematics and
Science Study (TIMSS-R) Science test than
students that did not use this program. No
such differences were found on the lowa
Test of Basic Skills (ITBS) science test.
However, given that treatment students had
significantly lower pretest TIMSS-R scores
than control students, it was necessary to
control for pre-existing differences. Results
of these analyses showed that while
treatment students had higher TIMSS-R
scores than control students at post-testing
(8.7 points higher), there were no significant
differences in post-test performance between
treatment and control students after

NOTE: ThisFinal Report provides information on the study design and methodology and presents results for laypeople.
The accompanying Technical Report provides a detailed account of the analytical background, goals and framework,

along with detailed statistical results, and is written for technical audiences. Together, these documents will allow fellow
researchers to evaluate the scientific rigor of this evaluation against the WWC'’ s Study Review Standards.




controlling for pretests. Similarly, no
differencesin the ITBS were observed.
Furthermore, effect sizes, which provide an
indication of the importance of results, were
small (d=.00 to .12). Therefore, given the
inconsistency in results between the growth
analyses and the analyses that explicitly
account for pretest scores (and the results of
aternative statistical methods), no
conclusive causal comments can be made in
terms of the effectiveness of the Science
Explorer program relative to other science
curricula.

In addition, given the number of
comparisons made, no discernible subgroup
effects were observed. That is, there was no
conclusive evidence that the Science
Explorer program worked better or worse
than the control curricula among different
types of students and settings.

Does participation in the 2005 Science
Explorer program result in other positive
student outcomes (e.g., positive attitudes
towards science)?

Treatment teachers were significantly more
likely to feel that they had access to a great
deal of resources and support provided by
the Prentice Hall 2005 Science Explorer
program as compared to control teachers
using other control curricula. These teacher
level effects are noteworthy given the large
effect sizes observed (d=1.32 to 2.48). Areas
in which more assistance was perceived by
treatment teachersincluded: (1) reviewing
and assessing student knowledge on an
ongoing basis; (2) providing intervention
and individualizing instruction; (3)
providing them with the necessary
background knowledge to teach science
topics; (4) saving on lesson preparation
time; (5) helping them make connections
between science and the real world; and (6)

NOTE: ThisFinal Report provides information on the study design and methodology and presents results for laypeople.

hel ping improve upon students’ science
skills and knowledge.

What did users of the 2005 Science
Explorer program think about it?

Treatment teachersrealy enjoyed the
program. Treatment teachers agreed that
their program was an effective tool in their
science instruction, were satisfied with the
program and the progress of their students,
felt their students were academically
challenged, and would recommend it as
compared to control teachers. In addition,
treatment teachers felt significantly more
comfortable using their program than
control teachers did. Furthermore, treatment
students liked their math textbook and
workbooks significantly more than control
students. Although a number of components
of the Science Explorer program were rated
as useful, the two aspects of the Science
Explorer that stood out among the treatment
teachers, in comparison to control teachers,
was the organization and ease of use of the
Science Explorer program.

In summary, this RCT with its use of
guantitative and qualitative methods enabled
PRES Associates to determine that although
the program did not conclusively produce
more positive outcomes relative to other
programs, it was associated with positive
improvements in student performance.
Teachers found this program much more
user-friendly and helpful to their students as
compared to control teachers. Still, further
research is needed to build upon the findings
presented in this report.

The accompanying Technical Report provides a detailed account of the analytical background, goals and framework,

along with detailed statistical results, and is written for technical audiences. Together, these documents will allow fellow
researchers to evaluate the scientific rigor of this evaluation against the WWC's Study Review Standards.
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“ Everyone needs to use scientific information
to make choices that arise every day.
Everyone needs to be able to engage
intelligently in public discourse and debate
about important issues that involve science
and technology. And everyone deserves to
share in the excitement and personal
fulfillment that can come from understanding
and learning about the natural world’
(National Committee on Science Education
Standards and Assessment, 1996).

A strong foundation in scienceis
important to the future educational and
career endeavors of youth. In addition to the
benefits of improving upon reasoning,
inquiry, verbal, math, and communication
skills, research by the U.S. Department of
Education (1999) shows that high school
students who take a rigorous course of
study, including science (biology, chemistry
and physics) and higher math, are nearly
twice as likely to graduate from college as
those who do not. They also earn an average
of 13.1% more income than other graduates,
regardless of whether or not they attend
college.

" More and more jobs demand advanced
skills, requiring that people be able to learn,
reason, think creatively, make decisions, and
solve problems. An understanding of science
and the processes of science contributes in an
essential way to these skills” (National
Committee on Science Education Standards
and Assessment, 1996).

Given the importance of a strong science
education, there is an urgent need to
improve upon the scientific knowledge and
skillsof U.S. students. According to the
latest National Assessment of Education
Progress report (2005), 8" grade students
showed no significant gains from 1996 and
2000 to 2005. In addition, at the 12" grade

level, the average science score in 2005 was
lower than in 1996.

In an ambitious effort to improve
mathematics and science achievement across
the country, the U.S. Department of
Education launched a mgjor five-year
Mathematics and Science Initiativein
February 2003. A key goal of thisinitiative
isto develop a comprehensive, academic
research base to improve our knowledge of
what boosts student learning in mathematics
and science in the classroom. A component
of thisgoal isto identify effective science
interventions through research that
investigates specific teaching methods and
curriculum materials. As aresult, guidance
does exist as to what pedagogical elements
hold the most promise for developing
critical science skills.

“The preponderance of evidence provided by
meta-analyses and evaluations of individual
curricula seem to confirm that inquiry-based
science curricula produce larger effects on
student achievement than do the more
‘traditional’ science curricula™ (Clewell et
al., 2004, p. 9).

Prentice Hall developed an inquiry-
based science curriculum, the 2005 Science
Explorer program, in order to address the
science curricular needs of middle schoolsin
hel ping students attain important scientific
knowledge and skills. The Prentice Hall
2005 Science Explorer programisa
comprehensive, basal program designed for
grades 6-8 that allows usersto select from
fivelife science modules, five earth science
modules, five physical science modules, and
one science and technology module to meet

L Inquiry-based curricula was defined in this report as (a) having been
developed after 1955; (b) emphasizing the nature, structure, and processes of
science; (c) integrating lab activities as an integral part of the class routine;
and (d) emphasizing higher cognitive skills and appreciation of science.
“Traditional” curricula were defined as (a) having been developed before
1955; (b) emphasizing knowledge of scientific facts, laws, theories, and
applications; and (c) using lab activities as secondary applications of
concepts previously covered in class.

Prepared by PRES Associates 6



local curricular requirements. The program,
aligned with the Nationa Science Education
Standards, emphasizes the development of
science inquiry skillsin addition to the
acquisition of content knowledge.

Since the devel opment of science skills
are critical to the futures of our students, it is
of vital importance that programs such as
the Prentice Hall 2005 Science Explorer
program be implemented and carefully
examined in terms of impact on students,
teachers, and schools. Indeed, the pressing
need for quantitative, rigorous research on
the effectiveness of different instructional
interventions and curriculum materias has
been brought to the forefront by No Child
Left Behind Act (NCLB) of 2001. NCLB
mandates that educational materials
purchased with public funds be proven by
scientific research to improve student
achievement in the classroom . The
implications of such legislation are
noteworthy because as local educators
become more informed consumers of
educational products, their demands and
selectivity for evidence of proven
effectiveness will increase.

Planning, Research, and Evaluation
Services (PRES Associates),? an external,
independent, educational research firm with
more than 15 years of experience in applied
educational research and evaluation,
conducted a year-long study to examine the
effectiveness of the Prentice Hall (PH) 2005
Science Explorer program in helping middle
school studentsimprove their science
knowledge and skills. This randomized
control trial (RCT), which commenced in
the Fall of 2005, was designed to fully
address the quality criteria put forth by the

2 For more information, please visit www.presassociates.com.

What Works Clearinghouse (WWC) in the
Study Review Standards’.

The overarching purpose of this RCT
was to rigorously evaluate the effectiveness
of the 2005 Science Explorer programin
helping middle school (and primarily 8"
grade) students attain critical science skills.
Specificaly, the study was designed to
address the following key evaluation
guestions:

1. Does science ability improve over the
course of participating in the 2005
Science Explorer program? Does this
vary by different types of students and
levels of implementation?

2. Doesusing the 2005 Science Explorer
program result in increased student
achievement as compared to other types
of science programs? Do effects on
student achievement differ across types
of students or settings?

3. Does participation in the 2005 Science
Explorer program result in other
positive student outcomes (e.g., positive
attitudes towards science)?

4. What did users of the 2005 Science
Explorer program think about it?

The remainder of thisreport includes: 1)
adescription of the design and
methodology; 2) sample and site
information, including descriptions of the
2005 PH <cience Explorer program
implementation; 3) results of the evaluation;
and 4) conclusions and recommendations for
further research. In addition, an

3 A copy of this document can be obtained online at
http://www.whatworks.ed.gov/reviewprocess/study_standards_final.pdf.
The WWC's Study DIAD (1.1) was also referred to: Valentine, J.C. &
Cooper, H. (2004) What Works Clearinghouse Sudy Design and
Implementation Device (Version 1.1). Washington, DC: U.S. Department of
Education.
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accompanying Technical Report presents
detailed statistical resultsfor al baseline,
attrition and assessment analyses, including
the analytical goals and framework
employed.

RESEARCH DESIGN

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

The research design consisted of a one-
year randomized control trial, with random
assignment of teachersto atreatment (i.e.,
use of PH 2005 Science Explorer) or control
group (i.e., use of other middle school
science program) within schools®. Other
important design and methodological
features include:

The study was primarily conducted in
the 8" grade®, though one site provided

“ There are a number of reasons that PRES Associates chose to conduct
random assignment at the teacher level. The most important reason for
selecting this level of assignment is that such a design provides an
opportunity to help establish causality by eliminating the threat that school
level factors could have potentially contributed to differences between
treatment and control groups. An important issue to be considered with this
design option, however, is that procedures must be put into place to ensure
that the treatment and control classes are not contaminated through teachers
sharing of 2005 Science Explorer materials. Indeed, this was accomplished
through stringent guidelines provided to the teachers and close monitoring of
their use of resources.

5 The rationale for selecting primarily the 8" grade for this study was based
on the structure of the PH Science Explorer program. It is made up of
modules (small books) that cover different science areas. A review of
national science course-taking patterns revealed that at the 8" grade, students
are more likely to take more varied science domains such as life, earth, and
physical science compared to earlier or later grade levels. Because
evaluation of avariety of the modules was a goal in this RCT, 8" grade
science courses were targeted.

science instruction to multi-grade
classes that included 6™ and 7" graders.
Clear site selection criteriawere
established aong with accompanying
rationale.

To the extent possible, the control
programs to which PH 2005 Science
Explorer was compared were selected to
be as distinct as possible given the
common content taught.

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

Thethreat of differential attrition was
addressed via: 1) theinitial site
selection process’; 2) random
assignment within schools, at the
teacher level, to help ensure that attrition
was relatively constant across both
treatment and control groups; and 3) the
characterigtics of students who dropped
out were statistically compared between
treatment and control groups;

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

A battery of assessment measures
aligned to nationa and international
science standards and offering a broad-
range of content matter and question
types was used in order to enhance the
sengitivity of the study to picking up
treatment effects;

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

5 Descriptive information was obtained so that, even if not all extraneous
variables related to the outcome measures can be controlled, they can at least
be measured and used as covariates in subsequent analyses.

7 Sites that historically had more than 20% student attrition were not used in
the study.

8 Training provided and implementation guidelines reflect how the 2005
Science Explorer program is typically used in schools.

9 Random assignment helps to create group equivalence. However, it must
be noted that with small sample sizes random assignment (e.g., less than
1,000 per group) in and of itself does not assure initial group equivalence
(Lipsey, 1990).

Prepared by PRES Associates 8



The study employed pre/post measures
of, among other things, (1) student
performance; (2) school, teacher and
science-related attitudes; (3) teacher
practices; and (4) teacher knowledge
and characteristics.

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

Analyses of assessment data were
primarily conducted via multilevel
modeling (MLM) with student,
classroom, and teacher level datato take
into account dependency issues. In
addition, the teacher level of analysis
used in MLM matches the unit of
random assignment.

Figure 1 displays the timeline for the
important study activities. More detailed
information on these activities, aswell asthe
characteristics of the curricula, measures,
sample, and sites are discussed in the
following sections.

Table 1. Timeline of Activities

Activities

November

Training and
Program

I mplementation

Begins

Assessments and

Surveys
Administered

Site
Observations

Teacher Logs*

*Note that treatment and control teachers completed monthly
teacher logs that monitored instructional activities and the use of
program and ancillary resources.

PROCEDURES

To ensure that all treatment teachers
participating in the study had sufficient
knowledge and skills to successfully
implement this program right from the start,
teachers were given implementation
guidelines and provided training prior to
implementation. Such training is consistent
with what realistically could be expected in
real-world settings. In addition, monitoring
procedures (viamonthly online teacher logs
and classroom observations) were devel oped
to measure the extent to which treatment
teachers were implementing key elements of
the Science Explorer program with fidelity.
The following section presents the
procedures used to assist treatment teachers
in implementing the PH Science Explorer
program, the monitoring procedures used by
evaluators to determine treatment fidelity,
methods used to obtain program feedback,
and the test administration and scoring
procedures employed.

TRAINING

Treatment teachers met with a Prentice
Hall professional trainer for approximately 4
hours prior to implementation of the
program in their classes. In addition, a
follow-up session (approximately 3 hours)
was conducted 8-12 weeks later. During the
initial training, the trainer described the key
components of the 2005 Science Explorer
program, went over the Teacher’s Edition
and available ancillary resources, reviewed
resources available through the
PHSchool.com website, and offered
examples of when to use certain materials.
The follow-up training was more informal,
providing teachers with the opportunity to
review issues encountered during
implementation with the trainer and to
receive more training on using additional
ancillary materials such as the website

Prepared by PRES Associates 9



resources and the test generator.
Representatives of PRES Associates
attended theinitial trainings. It should be
noted that training did not focus on
professional development (e.g. effective
teaching strategies) but rather on what the
vision of the program was and how to use
the Science Explorer program to help
students gain greater science knowledge and
skills.

IMPLEMENTATION GUIDELINES

Through guidance and consultation with
Prentice Hall staff, key components of the
2005 Science Explorer program were
identified. Based on thisinformation,
implementation guidelines were devel oped
for use by the treatment teachers prior to
implementation of the program (see
Appendix B for a copy of the
Implementation Guidelines). Teachers were
instructed to “follow these guidelines as you
implement the Science Explorer
Program...all of these checked items are
considered critical to the success of the
program and should be done.” The
following thirteen key program components
were provided to treatment teachers as
elements that they should employ in their
classrooms:

Follow pacing guidelines

Complete chapter project (each chapter)
Complete at least one Math: Analyzing
Data Activity/chapter

Complete at least one Writing in
Science Activity/chapter

Formally assess knowledge/chapter
Lab/section

Preteaching/section

Review Key Concepts & Terms/section
Check understanding and assess

knowledge/section
Use Reading Checkpoints/lesson
Close lesson

Assign at least 30 minutes of
independent practice
Differentiate instruction as needed

Prepared by PRES Associates

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

PROGRAM MONITORING

Teacher Logs. Online teacher logs were
developed so that program implementation
could be monitored on areal-time basis and
to identify any issues or local events that
may influence study results. Teachers were
instructed to complete these on a monthly
basis'™® from September through May. Both
treatment and control teachers completed
teacher logs, with dlightly different versions
for each. The primary purpose of the
teacher logs was to monitor program fidelity
of the treatment teachers. The reason
researchers also collected monthly logs from
control teachers was so instructional
activities and content covered could be
monitored. Such background information
provided researchers with a detailed data
source on what was occurring in treatment
and control classrooms in terms of science
instruction and alowed researchers to
identify areas of overlap in terms of content
taught and activities. The extent to which
there are similarities and differences
between classrooms can have an impact on
observed differences between treatment and
control classes and effect sizes. Thus, itis
important to take these factorsinto
consideration when interpreting study
results. Information obtained viathese logs
included changesin their student roster,
typical classroom activities, use of other
resources and exercises (including
homework and independent practice), and
for treatment teachers, use of key Science
Explorer program components.

10 Testing during a pilot study showed that the web-based data collection
program used was suitable in providing information on what was occurring
in each teacher’s classrooms and to obtain measures of fidelity of
implementation for treatment teachers.
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Results showed that teachers had, on
average, a’57% completion rate. The ranges
were 13% to 100%"". Teachers were
contacted after failure to complete teacher
logs. In serious cases, the school liaison was
asked to confer with the teacher to see if
there was anything that could be done to
assist the teacher in completing the logs. It
should be noted that implementation
information was obtained during spring site
visits from all teachers to ensure that
feedback on implementation of key
components was obtained from everyone. In
addition, there was little variability anong
what was being reported by the treatment
and control teachers on a monthly basis.

Classroom Observation. Classroom
observations were conducted for all
treatment and control teachers during the
Fall (November, 2005) and the Spring (April
and May, 2006). The purpose of these
observations was to better understand the
instructional approaches and materials used
by teachers with their students and to
identify differences and similarities between
teachers who were randomly assigned to
treatment and control conditions™.
Specifically, observations focused on how
classroom activities were structured, what
and how materials were used, and
characteristics of the class including student
engagement, classroom environment and
culture, and teacher-student interactions. In
addition, teachers were interviewed after the
observations to obtain more specific
information on the representativeness of the
lesson, resources used, ability levels of the
students, assessment practices, pacing,
independent practices, and test preparation
strategies. The observations also alowed
researchers to examine the extent to which
teacher level differences could have

1 Calculation based on 8 months in which teachers were asked to report on
their activities.

12t should be noted that random assignment alone does not ensure initial
group equivalence, especially with small sample sizes.
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influenced study results and to examine
possible contamination between treatment
and control teachers.

TEST/SURVEY ADMINISTRATION AND
SCORING

All assessments were administered by
teachers during the Fall (September through
October, 2005) and Spring (May through
June, 2006)*3. A standard testing procedure
was distributed to all teachers prior to
testing. Scoring of all assessments was
conducted by two PRES Associates
research assistants who were blind to the
students’ group (treatment or control).
Inter-rater reliability (or the degree of
agreement between the two raters) for the
constructed-response items on the Trends in
International Math and Science Study
(TIMSS-R) science assessment was
estimated at .95 for all items. This means
that the agreement or consistency in ratings
between the two raters was very high.

Student and teacher surveys were
completed during the Fall (September
through October, 2005) and Spring (May
through June, 2006).

CURRICULA

As part of theinitial site selection
criteria, researchers tried, to the extent
possible, to select schools which used a
control program that differed pedagogically
from the intervention under study. Indeed,
prior to approving asite for participation,
the control curriculawere evaluated through
consultation with Prentice Hall, to determine
if the program was sufficiently distinct.
Nevertheless, it isimportant to note that
because teachers are all teaching middie

3 Administration dates depended on the school’s start and end date.
Teachers within each school followed asimilar testing schedule. Generally,
administration occurred within 1 month after the school year commenced
(pretest) and within 1 month prior to the end of the school year (posttest).
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school science concepts and as such, they
are teaching similar content (e.g., earth, life,
physical science), there are some striking
similarities between the curricula used at the
sites. After al, these are not supplemental
programs which can include a null condition
that does not receive an intervention. Rather
the focus of this study was to examine the
effects of an entire curriculum (2005 PH
Science Explorer) and as such, it must be
compared to entire, other curriculathat teach
the same content. Because of this, small
effect sizes can typically be expected,
especialy in studies conducted over asingle
year.

PRENTICE HALL 2005 SCIENCE
EXPLORER PROGRAM

The Prentice Hall 2005 Science Explorer
program used in this study consists of a
comprehensive, basal middle school science
curriculum®. Emphasizing inquiry in the
science classroom, the program is based on
foundational research that describes how
students learn science well and on ongoing
evaluative research to ensure that the
program developed enables all studentsto
learn the science skills and concepts they
need for academic success and for everyday
life. According to the publisher, this
research base helped to create a program
that meets high standards and ensures that
students will not only be excited to learn
science, but also achieve the success needed
in today’ s environment of the NCLB
legislation. The authors focused on building
the science inquiry skills of all students. To
accomplish thistask, a science program was
developed that:

Provides alarge number of ancillary
materials and options for instructional

4 For more information on this program, the reader is referred to:
http://www.phschool.com/science/.
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strategies to alow ample opportunity for
students to interact with the subject matter
in avariety of ways. It also incorporates
integrated math and reading support,
thereby encouraging teachersto reach al
learners by allowing teachers to customize
instruction to match students’ needs.

Incorporates integrated technol ogy into
the program including Technology and
Design Sections, Technology Labs,
Chapter Projects and other special
features. These components are designed
to help students gain hands-on experience
and tiein directly to the chapter content.

Provides arange of strategiesfor
monitoring progress and assessment. The
built in assessment strategies help
reinforce content mastery. The program
provides a diagnostic assessment to
identify strengths and weaknesses,
progress monitoring tools to provide
ongoing records of student achievement,
aswell as outcomes tools that mimic state
and national teststo show whether
students have met expected standards.

In determining the content of the Science
Explorer program, careful consideration was
given to national, state and local content
objectives aswell as teacher input. The text
provides correlations to the National Science
Education Standards to help teachers use the
Science Explorer program to meet particular
curriculum needs. In addition, the program
includes test preparation resources,
diagnostic tests and progress monitoring
tools so that teachers can assess student
progress towards their state' s standards. For
adetailed description of the program’s key
features and materials, see Appendix C.
Treatment teachers were provided with the
Prentice Hall Science Explorer program,
including al supplementary materials as
noted in Appendix C.
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CoONTROL CURRICULA

Three distinct control curriculawere
used during this RCT. The same control
program (curriculum A) was used at two
middle schools (School A and School D).
The other two schools (Schools B and C)
used different curricula (curriculum B and C
respectively). The control curricula consist
of both modular and chapter-based
comprehensive science programs. All
programs were inquiry-based programs.
Similarities among these curriculainclude
the following:

Introduction of lessons with a
warm-up or activity to engage
student attention.

Teacher instruction using
demonstrations and models.
Examples and practice opportunities
including independent practice via
student workbooks.

Emphasis on assessment and
checking understanding

While the pedagogical approaches
emphasized are similar between the control
curricula, there are differencesin content
emphasized. Control curriculum A (2002)
and C (1997), both provide curriculum on
earth, life and physical science, while
control curriculum B (2001) is solely
focused on earth science. Additionally,
control program C, while covering earth, life
and physical science, did not cover as
extensively these different areas as program
A. The control curricula, including
resources available, are described in more
detail in Appendix C.

MEASURES
This section reviews the measures that
were administered, including descriptions of

theitems, and available reliability and
validity information.
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ASSESSMENT

In order to enhance the sensitivity of the
RCT to detect any effects associated with
the Science Explorer program, two
assessments were used: (1) the lowa Test of
Basic Skills (ITBS), Form A; and (2) an
abbreviated Trendsin International Math
and Science Study (TIMSS-R) science
exam. This assessment selection was based
on athorough literature review of existing
standardized assessments to identify tests
that were valid, reliable, sensitive, aligned to
national 8" grade science standards, covered
arange of science content areas, and offered
amix of selected and constructed response
items. Asaresult of thisreview, it was
determined that the available science
assessments did not give students adequate
opportunities to explain their reasoning and
to illustrate their analytical thinking process,
while being time and cost friendly. As such,
in addition to the standardized multiple-
choice ITBS science test, an assessment was
developed from the released selected and
constructed response items of the 2003
TIMSS. These assessments were extensively
piloted and psychometric anal yses were
conducted on the abbreviated TIMSS-R
during a pilot study conducted in Spring
2005 (see Technical Report Appendix D for
detailed information on these psychometric
analyses).

It isimportant to note that the scope and
sequence of what is taught in middle school
science varies tremendously across the
country. Some schools may only focus on
earth science during the 8" grade year while
others may incorporate amix of life and
physical science. This study focused on the
broad content areas of life, earth and
physical science which is usually what most
middle school science programs consist of.
Consequently, the portions of the ITBS and
TIMSS that directly pertain to these content
areas were used for purposes of measuring
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growth. In addition, scaled scores were used
for all analyses as opposed to raw scores™.

lowa Test of Basic kills (Complete
Battery-Form A)- Science Content
AreasOnly: ThelTBSisanationd
norm-referenced test developed by
Riverside Publishing. It consists of
multiple-choice items designed to
address multiple science content
areas. Since the 2005 Science
Explorer study focused on content
related to life, earth, and physical
science, these portions of the ITBS
assessment were used as outcome
measures. The science portion of
Level 14 reports high reliability (.89
for Fall norms and .90 for Spring
norms) and good item difficulty
scores (mean p (Fall)= .52, mean p
(Spring)=.55). These values reflect
the fact that the test was designed to
measure well throughout the range of
performance shown at this grade
level. Note that Level 14 istypically
administered to 8" graders; this same
level was administered to studentsin
6™ and 7" grades at School C
because of their use of multi-grade
combination classes. Because of the
multiple grades involved in this
study, normative scores (e.g.,
percentile ranks) that depend on
comparisons with norm students of
the same grade or age group are not
provided.

Riverside Publishing states that the
test has established content,
construct, and criterion-rel ated

1> Scaled scores are preferred over raw scores because a scaled scoreis a
standardized score based on the normal distribution and standard deviation
units and therefore, can provide information on how much students@cores
deviate from the mean or average score. In addition, raw scores are limited
in their measurement precision because of differences among test items. For
example, some items are more difficult than others. A scaled score, when
calculated via IRT methods, takes item differences into account and is
calculated to provide a more precise measure of the knowledge or skills
tested.
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validity. For more information on the
technical qualities of the ITBS, the
reader isreferred to the Technical
Manual published by Riverside
Publishing.

Abbreviated 2003 Trends in
International Math and Science
Sudy (TIMSSR) 8" Grade Science
Assessment: The original TIMSS
Science Assessment was
administered to over 215,000
students worldwide in 2003,
including 8,900 in the United States.
It is used to compare student
performance on science
internationally. The content of this
assessment, which contains both

sel ected response and constructed
response (rubric scored) items, was
developed by an international panel
of expert science educators. PRES
Associates shortened the original
TIMSS to create the TIMSS-R which
also consists of selected and
constructed response items. Like the
original 2003 TIMSS science
assessment, TIMSS-R is framed by
two organizing dimensions, a content
domain and a cognitive domain.
Similar to the ITBS, there are three
content domains (life science, earth
science, and physical science) that
define the specific science subject
matter covered by the assessment.
Three cognitive domains (factual
knowledge, conceptual
understanding, and reasoning and
analysis) define the sets of behaviors
expected of students as they engage
with science content. Pilot results
showed that the TIMSS-R
demonstrates high reliability (.77 for
Fall testing and .80 for Spring
testing) and good concurrent validity
with the ITBS Science test. Detailed
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information on the development and
psychometric properties of this
assessment is availablein the PH
2005 Science Explorer Technical
Report (see Appendix D of the
Technical Report).

There are some notable differences
between the ITBS and TIMSS-R. The ITBS
measures factual and conceptual knowledge
and is entirely multiple choice. The
TIMMS-R, however, deals not only with
factual and conceptual knowledge and
understanding in science content areas but
also includes a substantial portion of items
measuring application of reasoning and
analyses skills through constructed-response
items. Approximately half of the items are
rubric-scored constructed-response items,
giving students an opportunity to read and
write in science and providing researchers
with greater opportunities to more fully
understand their reasoning and thinking
Processes.

SURVEYS

Student Surveys. In an effort to examine
other potential areas that may be influenced
by the Science Explorer program, a student
survey was developed primarily to measure:

Perceived Science Ability (e.g. I’'m good
at science)

Enjoyment of Science (e.g. | look
forward to science)

Importance of Science (e.g. Scienceisa
worthwhile, necessary subject)

Science- and School-Related Effort and
Aspirations (e.g. | study hard for science
tests)

The survey aso included items on parental
knowledge and support, classroom
experiences, and in the Spring survey,
satisfaction with the science program.
These scales were included in order to
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obtain measures of the impact of the 2005
PH Science Explorer program on affective
student outcomes and to measure potential
variables that may serve as covariates as
needed (e.g., parental support). While some
items were created by PRES Associates,
others were derived from four scales with
published reliability and validity’®. Internal
consistency of the scales measuring
attitudinal constructs range from .75 to .82.
A value of .70 and greater is viewed as
adequate; all subscales meet this criterion.
High scores represent a very positive
attitude or strong agreement (scales are from
1to5).

Teacher Surveys. Information was collected
viasurveys from all participating teachers.
In addition to obtaining teacher background
and demographic information, the survey
was devel oped to measure:

Current and past classroom and
instructional practices

Teacher knowledge of effective teaching
practices (including those specific to
science instruction)

Organizational factors/context

Attitudes about student learning and
effective science instruction

Attitudes about science curriculum

These measures were obtained to
examine affective outcomes as well asto
gather background information (e.g., years
of experience, education, etc.) which may be
used as covariates. Some items were
obtained from existing scales, while others
were devel oped for the study®’. Internal

16 Portions of this survey were adapted from the: 2003 TIMSS Sudent
Questionnaire-8th Grade; O’ Neill and Abedi (1996) Reliability and Validity
of a Sate Metacognitive Inventory (Los Angeles: National Center for
Research on Evaluation, Standards, and Student Testing (CRESST)); the
Indiana Mathematics Beliefs Scale; and the Fennema-Sher man Math
Attitude Scale. The survey was constructed and validated in the 2005
Prentice Hall Science Explorer Pilot Study (Final Report: Prentice Hall
Science Explorer Pilot Sudy (M. A. Manley, 2005).

7 Iltems in this survey were developed by PRES Associates and modified
from the Trends in International Mathematics and Science Study (TIMSS)
2003 Teacher Questionnaire Science Grade 8 (Washington, DC: National
Center For Education Statistics) and the 2000 National Survey of Science
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consistency of the scales measuring
attitudinal constructs range from .75 to .89.
High scores represent a very positive
attitude or strong agreement (scales are from
1to5).

Classroom Observation Forms. A
classroom observation form was devel oped
to guide observations. Thisformislargely
based from existing protocols that have been
used extensively and across the nation’®.

M odifications were made to reflect content
and practices typical of middle school
science classes, as well asto examine
implementation of key components of the
PH Science Explorer program. A pilot study
showed that the inter-rater agreement among
PRES-trained observers for the qualitative
and quantitative portions of the observation
form was high (86%).

SITE SELECTION CRITERIA

Sites were selected™ using the following
criteria:

Urban/suburban areas, in different
geographical areas;

Schools had to contain multiple science
teachers at the 8" grades;

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

Historically low student mobility rates (less
than 20%)

Interest in using 2005 PH Science Explorer
program

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

Other major criteriaincluded: 1) that there
be no other major scienceinitiative(s) at the
school; and 2) the typical science curriculum
employed by the school fell under the
“comparison” programs which provided
somewhat of a contrast to the PH 2005
Science Explorer program.

and Mathematics Education Science Questionnaire (Rockville, MD:
Westat). The survey was constructed and validated in the 2005 Prentice Hall
Science Explorer Pilot Study (Final Report: Prentice Hall Science Explorer
Pilot Study (M. A. Manley, 2005).

18 The Classroom Observation Form was derived largely from the following
protocols: Horizon Research’s Local Systematic Change Professional
Development Classroom Observation Protocol, and the Texas Collaborative
for Excellence in Teacher Preparation Classroom Observation Protocol.
The survey was constructed and validated in the 2005 Prentice Hall Science
Explorer Pilot Study (Final Report: Prentice Hall Science Explorer Pilot
Sudy (M. A. Manley, 2005).

9 In addition to obtaining referrals from PH sales representatives, PRES
Associates obtained alist of schools that met key selection criteria (e.g.,
relatively low attrition rates, diverse student ethnic backgrounds, 33% or
more free/reduced lunch) from Market Retrieval Data Corporation (MRDC).
This company has a comprehensive database of virtually all schools across
the country. The obtained sample consisted of 650 district contacts.
Districts/schools were randomly selected from the lists and contacted until a
sufficient sample agreed to participate in the study.
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SITE CHARACTERISTICS

A tota of 4 middle schools participated
in the PH 2005 Science Explorer study.
Figure 1 displays the geographical location
of each of the participating sites™. Sites
consisted of four geographically diverse
schoolsin urban and suburban settings. As
shown, thereis good variation in the
location of the sites.

Figure 1. PH Science Explorer RCT Study
Sites
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A detailed case study of sitesis provided
in Appendix B. Table 2 on the following
page shows characteristics of each of the
participating sites. As shown, the samples
are generally representative of what would
be found in schools nationwide in terms of
demographic characteristics. One exception
isthat participating sites have more White

2 pue to confidentiality agreements with each of the participating sites, the
exact location and name of the schools have been omitted.
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and less minority students than the national
average.

In addition, based upon historical state
assessment data, ability levels across the
student populations can be characterized as
average and was fairly consistent among
sites. With the exception of site C which
was a hew school and therefore historical
assessment information is unavailable,
teachers reported that overall the classes
included in the study contained a broad-
range of abilities, with some variance
between classes. Furthermore, monitoring of
sites showed no evidence of alocal history
event or disruption.

Prepared by PRES Associates

17



Table 2. Final Study Sample: Characteristics of Sites Participating in the Science Explorer RCT (2005-2006

Limited School-wide
Special English Free/
Ethnic Education  Proficiency Reduced
Distribution % % Lunch %

Avg. Total
Teachers  Participating
(Classes) Students

Gender
Distribution

School Class
Middle School Size Size

National

Population®

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

School A 2 (8) Tota 216 Total White-82.2% Male-48.1%
Colorado 1(4)-TX 107-TX Hispanic-12.7% Female—51.9%
Serves 6-8" graders 1(4)-CT 109-CT African Am-4.7%
All 8" graders Other-0.5%
School B 590 25 3(9) Total 221 Total White-88.2% 15.5% 1.4% 43% Male-51.4%
Ohio 2 (3)-TX 83-TX Hispanic-1.4% Female — 48.6%
Serves 7-8" graders 1(6)-CT 138-CT African Am-6.8%
Asian-1.4%
All 8" graders Nat. Am.-0.5%
Other-1.8%
School C 612 31 10(19) Total | 582 Total White-60.4% 11.3% 5.4% 43% Male - 54.8%
Washington 6 (11)-TX 326-TX Hispanic-10.0% Female - 45.2%
Serves 6-8" graders 4(8)-CT 256-CT African Am-12.3%
6"-38.8% Asian-15.1%
7-37.3% Nat. Am.-1.6%
8"-23.9% Other-0.7%
School D 788 30 2(8) Tota 236 Total White-94.9% 13.2% 0% 19% Mae-57.2%
Kentucky 1(4)-TX 120-TX Hispanic-1.7% Female - 42.8%
Serves 6-8" graders 1(4)-CT 116-CT African Am-2.1%
All 8" graders Asian-0.8%
Other-0.4%
678 29 17 (44) Total |1255 Tota White-75.5% 11.6% 2.8% 36.8% Male - 53.5%
Overall (ava.) 10 (22)- TX 636-TX Hispanic-7.4% Female — 46.5%
(Across all sites) 7 (22)-CT 619-CT African Am-8.1%
Asian-7.4%
Nat. Am.-0.8%
Other-0.8%

M ale-50.2%
Female-49.8%

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

The final sample consisted of 1255
students (619 control; 636 treatment) in 44

attrition was observed based on detailed
analyses as reported in the Technical
Report). As previously noted, the sample
includes a higher proportion of White

students and a lower proportion of Hispanics
and African Americans as compared to those
found nationwide.

classes (22 control and 22 treatment). The
majority of students were 8" graders (65%);
however, there were 6™ (18%) and 7™ (17%)
graders participating in the study from Site
C. Thisschool provided science instruction
to combination classes. Table 3 presents the
demographic distribution among study
participants. Only students who remained in
the study throughout the year are included in
thistable. (Note: Overall, attrition was low
at 1.2% and no evidence of differential

Preliminary analyses were performed
to examine whether baseline differences
existed as afunction of student
demographics. Chi-square analyses on the
demographic characteristics noted in Table 3
showed that 3 (i.e., ethnicity, grade, Limited
English Proficiency) of the six variables
were significantly associated with group,

Table 3. Student Demogr aphics Distributions
Characteristics Control

Treatment Totd National

(n=619) (n=636) (n=1255)
Gender Male 328 | 53.4% 53.6% 668 | 535% | 50.2%
(*(V=0Lp=94) [ Female 286 | 46.6% 294 46.4% 580 | 46.5% | 49.8%
Ethnicity White 491 | 80.0% | 451 71.2% 942 | 755% | 61.2%
(_2(33;17-11' Hispanic 37 6.0% 55 8.7% 92 7.4% 16.3%
p=.004) African Am. 48 7.8% 53 8.4% 101 8.1% 17.2%
Asian 30 4.9% 62 9.8% 92 7.4% 4.1%
Other 8 1.4% 12 1.8% 20 1.6% 1.2%
Grade 6M 82 13.2% 144 22.6% 226 18.0% --
( 2%3):125-70, 70 % 155% | 121 19.0% 217 | 17.3% -
p<.001) gh 441 | 71.2% | 371 58.3% 812 | 64.7% -
Subpopulations**
N Limited
( <((1)g)-1)26-24' English 2 3% 32 5.1% 34 2.7% 7.9%
ps: Proficiency
(1)=3.69, p=.06 i
W P=00) E%i‘izltion 60 9.9% 84 13.4% 144 | 11.6% | 13.3%
(2(2)=2:83, p=24) 'I:g\‘;" dsc'ence 159 | 27.6% | 147 | 247% | 306 | 26.1% -
ggnigeel_ wy | 150 | 260% | 142 | 239% | 292 | 249% -
Egg Science 268 | 464% | 305 | 51.3% 573 | 48.9% -

* Results showed only 15 students as missing morethan  of the school year (9 treatment and 6 control students). There was no relationship
between group and attendance, (1)=.53, p=.47. Thisinformation is excluded from the table above because measure not taken at baseline.

** Counts (and percents) do not include missing information. Free-reduced lunch information for each student was only provided by School B
(n=221) and this school noted that all of the participating students were not receiving free/reduced lunch. Ability level was determined by
using pretest ITBS grade level equivalents (GE). Students who were one grade level or more below their pre-GE were classified at alow
science level, students who were one grade level or more above their pre-GE were classified as high, and the remaining students (who were
within one pre-GE) were classified as average.

2 All details regarding analyses on baseline differences and attrition
analyses are provided in the accompanying Technical Report. Main findings
are drawn from the Technical Report and presented herein.
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o<05-, and special education was marginally
significant, p<10. Specificaly, results showed
that there were more studentsin 6™ gradein
the treatment group than the control group
and more students in 8" grade in the control
group than treatment group. There were
also less minorities in the control group than
treatment group. Furthermore, there were
more students of Limited English
Proficiency and in Special Education in the
treatment group than control group. Since
these characteristics are associated with
student achievement, these variables were
taken into account in the analyses of
program effects.

Differences on other student
characteristics were also examined. Results
showed no significant differences on the
proportion of treatment and control students
who worked during the school year, were
involved in extracurricular activities, or had
ahome computer. Furthermore, there were
no significant differences in perceived
parental support, parents educational level,
and the type of student they perceived
themselves to be (i.e., below to above
average).

In terms of ability levels, participating
teachers reported their students as having a
broad-range of abilities. Two treatment and
two control teachers across all schools had
specia education, inclusion studentsin their
classes. In addition, one treatment and one
control teacher had students who are
emotionally and behaviorally disturbed.
Examination of the ITBS pretest scores
showed that participating students, on
average, performed similarly as the national
norm sample, see Table 4. This means that

Z«gignificant” means that we can be 95% or more confident that the
observed differences are real. If the significance level is less than or equal to
.05, then the differences are considered statistically significant. If this value
is greater than .05, this means that any observed differences are not
statistically significant and may be interpreted as inconclusive. However, at
times this may be referred to as “marginally significant.” In this case, the
criterion is more liberal and means that we can be 90% or more confident
that the observed differences are real.
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the samplein this RCT ison par with the
national sample®.

Table4. PH Science Explorer and I TBS National
Sample Percent Correct on ITBS (Fall)

Content Area Percent Correct Per cent
for National Correct for
Sample Study
Sample
Life Science 48% 45%
Earth Science 54% 52%
Physical Science 52% 48%

In addition, pre-test differences on the
assessment measures were also examined
and are presented in Table 5.

Table5. Sample Size, M eans, Standard
Deviations, and t-test (Student Level) Resultsfor
Assessments at Pre-testing

ITBS |

Science | Ct | 577 | 2421 | 409

Content 0.25 | 0.80
Scale | 14 | 504 | 2415 | 396
Score

TIMSS. | Ct | 587 | 4946 | 89.9
R Scale 5.15 | >0.01
Score | Tx | 596 | 467.1 | 937

The student level analyses® revealed that
control students performed significantly
better on the TIMSS-R at pretest compared
to treatment students, p<os. There was no
difference on the ITBS Science test,
however. As aresult of observed baseline

2 Percent correct is used as opposed to percentile ranks or grade equivalents.
This is because (1) there was out of norm testing with 6" and 7" graders
(though they performed similarly to the 8" graders), and (2) the ITBS
technical manual does not provide these norm-based scores by content area.
Researchers felt it was important to show the consistency in results between
norm and RCT sample by content area because of the variations in content
coverage as described on page 21.

% Teacher level (aggregate) analyses were also performed and results
showed no significant differences on any of the tests measured. More
information on this is provided in the Technical Report, which is an
accompanying document.
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differences, pretest scores and important
demographic characteristics were used as
covariates in multilevel modelsin order to
equate the groups and enhance the analyses
power to detect treatment effects.

TEACHER CHARACTERISTICS

There were 17 teachers (7 control and 10
treatment) who participated in the RCT. The
10 treatment teachers taught atotal of 22
classes and the 7 control teachers taught a
total of 22 classes. Twelve teachers are
female and five are male. Teachersare
Caucasian (88%), Hispanic (6%), or of an
other ethnic category (6%).

In regards to educationa background, 9
teachers have a Master’ s degree in education
or science. Theremaining 8 have a
Bachelor’ s degree in education (elementary
or middle school) or psychology. Eleven
teachers are state certified to teach.

Teacher experience ranged among the
participating teachers. Teachers had taught
science from 0 to 27 years, with the average
number of years taught being 7. When
asked about their experience in teaching
science at their current grade level
specifically, results showed that teachers had
taught between 0 to 27 years, with the
average being 4 years. Only two teachers (1
treatment and 1 control) were in their first
year of teaching and seven teacherswerein
their first year of teaching 8" grade science
in particular (3 treatment, 4 control).
Teachers have taught at their school for an
average of 3 years. Eight teachers have
taught only at their current school, with the
remaining nine having taught at 1 to 7 other
schools.

Given the caveat that analyses at the

teacher level has an inherent lack of power
to detect differences due to the small sample
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size (n=17), preliminary analyses were run
to examine whether the treatment and
control teachers were comparable on key
teacher level characteristics. Results showed
no significant baseline differences among
teachersin terms of degree earned, state
science teacher certification, familiarity and
implementation of National Science
Education Standards, preparation to use
effective science teaching strategies or
overall teaching experience in science and
8" grade sciencein particular. There were
also no differences on affective measures
such as perceptions of barriersto effective
teaching, enjoyment of teaching beliefs
about student learning, and access to
computer resources. The only significant
difference found was in teachers’ ratings of
the importance of various effective science
teaching strategies. Treatment teachers rated
the strategies as more important (mean=4.47,
«i=34) t0 science instruction than control
teachers (mean=4.07, sd=35)- Given the sheer
number of comparisons made between
treatment and control teachers, teachers
were highly comparable on a significant
portion of characteristics examined.

In summary, although some pretest
differences were found between treatment
and control groups, randomization was
reasonably successful in producing
equivaent treatment and control groupsin
terms of teacher and classroom
characteristics, and less successful in
achieving equivaence in terms of baseline
student outcomes and characteristics. Hence,
care was taken to include the variables that
were non-equivalent between the treatment
and control groups as covariates in the
analyses of program effects.
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INSTRUCTIONAL CONTENT,
COVERAGE AND PRACTICES

Table 5 shows the science content that
was covered at the schools and overall. As
shown, there was variability between
schools on the science content covered. This
istypical of the variation found in middle
schools nationwide. Within schools,
however, teachers covered similar content
given that all schools were teaching to meet
state and district science scope and sequence
standards. Indeed, results showed no
significant differences between treatment
and control teachersin their coverage of
topicsin earth science, physical science, and
life science. There was also no significant
difference on chapter completion ratesor the
percent of chapters completed during the
school year relative to what should have
been completed (per texts pacing
guidelines).

Table 6. Science Content Coverage by Site
and Overall

Earth Life Physical

Schools | Science Science Science
A 23.0% 0.0% 77.0%
B 88.5% 6.5% 5.0%
C 40.1% 46.7% 13.2%
D 28.6% 53.6% 17.8%
Total 45.3% 34.9% 19.8%

Aswell as similar content being taught
across treatment and control classrooms
within sites, the classroom environment and
structure of the lessons, including typical
activities that occur in middle school science
classrooms, followed a similar patternin
treatment and control classrooms across all
sites. Note that thisis due to common
pedagogical approachesthat al teachers
employ (i.e., review, teach, and independent
practice). Results showed no significant
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differences between treatment and control
teachersin terms of implementation of
science activities, teacher-student
interactions, class culture, class engagement,
use of various assessment strategies,
percentage of time spent on various
activities (e.g., lecture, lab, independent
practice, etc.), and overall class climate

Generdly, for lecture lessons where new
material was taught, teachers began each
lesson with awarm-up activity consisting of
review exercises or teacher demonstration.
These activities were typically designed to
engage students’ attention and prepare
students for the lesson. Thiswas at times
followed by areview of previous
homework. Lessonswere then taught via
traditional, whole group lecture format.
During some lessons, teachers would engage
students in discussion or a demonstration.
Independent practice generally followed the
lesson instruction in the form of textbook or
worksheet exercises. In sum, there were no
notable differences between treatment and
control teachersin regards to how lessons
were structured.

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

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

Provide hands-on opportunities for
students

Make connections to real-world or
other subject aress,

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

Assess student understanding on a
regular basis.
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The biggest difference observed between
sites was the way teachers chose to use
hands-on lab activities with their students.
Some teachers made adjustments throughout
the year and restricted the amount and types
of lab activities according to student
behavior. In general, due to student
behavioral and classroom control issues,
treatment and control teachers at sites B and
C used fewer student directed activities.
Additionally, the treatment teacher at site A
tended to use hands-on and student directed
activities more often than the control
teacher. Both control and treatment teachers
at site D used hands-on lab activities
throughout the year.

The above discussion highlights that
there were severa common elements
between treatment and control classrooms
(in terms of content covered and broad
pedagogical practices employed). Thisisto
be expected in any type of study evaluating
entire curricula against one another. It must
be emphasized that such overlap between
treatment and control conditions will reduce
effect sizes. Therewasonly very slight
variation in the types of activities that took
place in the treatment and control classes.
Overal, teachers from both treatment and
control groups reported using similar
activitiesin their classes.
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FIDELITY OF IMPLEMENTATION

With the exception of the lack of
implementation of Science Explorer Chapter
Projects and Writing in Science activities,
triangulation of the available information®
showed that the treatment teachers did an
adeguate job in implementing the program
as prescribed in the implementation
guidelines. Three levels of implementation
(low, moderate, and high) were assigned for
treatment teachers’ implementation of key
program components, the percent of
chapters completed, and the overall
implementation of the Science Explorer
program®’. Moderate to high intervention
fidelity (with moderate fidelity being the
norm) was evident among the mgjority of
treatment teachers (see Table 6). However, it
is also important to give teachers leeway in
their implementation of any program. After
all, effective teachers modify their practices
and activities based on student needs and
levels of understanding. Given this
consideration then, with the exception of
two teachers, overall teachers implemented
the program with fidelity.

Dueto the dight variability in
implementation levels®® between treatment
teachers, anayses were performed to
examineif level of implementation was
related to student performance; thisis
reported in the Results section, page 31.

% Appendix D contains tables showing use of various Science Explorer
resources.

2 This was determined by averaging the percent of goals met on components
and the percent of chapters taught and then categorizing this average as
noted in Table X.

2 |t should be noted that although efforts were made to increase fidelity of
implementation based on teacher log feedback (e.g., teachers and site
liaisons were contacted), and as a whole moderate to high implementation
was obtained, as afield study being conducted in real-world educational
settings, there will always be natural variation.
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Table 7. Level of Science Explorer
Implementation

There was some evidence for dlippage
(i.e., unplanned deviations from the

5 cc implementation of the program) from Fall to
h B % % =) Spring. Specifically, control teachers at
8 g < § 53 BE. 2 il School C reduced the amount of student-led
5 7 E2F o= 5 SE5E labs or hands-on activities due to behavioral
.- 535 SRR R issues however, they continued to conduct
° gé 38 5c22 389 ég |abs. One control teacher completely
BRE TS E SF R IR-ER Pl climinated all labs and hands-on activities
Low Lessthan 69% | 66% or % or less due to behavioral issues. In Z_ﬂddltl on, (.)ne
of goalsmet | less =2 treatment teacher changed his instructional
(i.e., 8or (>10) =2 practices. Rather than leading instruction,
fewer out of late in April he began to have students
13 components choose a section from the textbook and
?ﬁg?rrngp(l)lr??ye?)f present the material to the class while he
time) = 4 assisted and expounded as necessary. Given
Moderate | 69-84% of 67%-84% | 73%-89% the lateness in some of this slippage and the
goalsmet (i.e, | (10-12) =5 fact that the majority of control teachers
9tol0outof | =0 continued to conduct labs, it is unlikely that
13 components this will bias the results.
accomplished
the magjority of
time) = 3 It should be noted that the potential for
High 85% of goals | 85% or 90% or contamination was given careful
met (i.e, 11to | higher (13 | higher consideration when determining the level of
igrﬁgf)r?;ﬁ ggh'gher) =3 random assignment. Based on extensive
accomplished piloting that occurred in 2004—2_005,
the majority of researchers found that the benefits of
time) = 3 random assignment at the teacher level

*Note that the 2 treatment teachers ranked as low
implementers had low implementation on key components
completed and percent chapters completed. Similarly,
those categorized as high implementers overall had high
scores across both areas.

In addition, there was no evidence of

contamination® in any of the sites.

Teacherswould limit curricular-based
conversations with teachersin their own
group and primarily use their own
curriculum. When outside resources were
used by control teachers, these never
included the PH 2005 Science Explorer
program materials.

2 Contamination refers to when the treatment (in this case, the PH 2005

(hence, controlling for school level factors)
with careful monitoring of possible
contamination, outweighed the risk of
contamination. This was confirmed by a
pilot study which showed that procedures
employed were effective in measuring the
possibility of contamination. Procedures
used to make sure contamination did not
occur included an in-depth study orientation
with both treatment and control teachers,
site visits made to both treatment and
control classrooms to observe what was
occurring in classrooms, and monthly
teacher logs that monitored practices and
materials used.

Science Explorer program) is also used in control classrooms and hence, the
study becomes invalid.
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Overall, treatment teachers
implemented the key Science Explorer
program components with moderate to
high degrees of fidelity. The variation

that did occur was in the areas of
chapter projects and Writing in
Science activities. In addition, there
was no evidence of contamination
between treatment and control groups.
That is, the Science Explorer program
was delivered to treatment students
only.

This section is organized by the key
evaluation gquestions and reviews major
findings first, followed by a more detailed
account of the results. In addition, detailed
descriptions of the statistical analyses
performed along with detailed statistical
results are provided in the accompanying
Technical Report. The findings described
herein are designed to summarize the
overall results and conclusions of this study.

Summary of Results

Does science ability improve over the
course of participating in the 2005 Science
Explorer program? Does this vary across
different types of students and levels of
implementation?

Treatment students' science performance
significantly improved over the course of
using the Prentice Hall 2005 Science
Explorer program. Such gains were
consistent across al subgroups. Specifically,
the PH Science Explorer program was
associated with improvement in science
performance among specia education and
non-special education students, males and
females, minorities and non-minorities, and
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for students at different grade and science
ability levels.

There was not much variation in the
implementation of the Science Explorer
program; this limited the analyses that could
be performed in this area. Specifically, the
majority of teachersimplemented the
program with a moderate to high degree of
implementation fidelity. Any variation that
was observed was primarily in the amount
of chapter projects and Writing in Science
activities conducted. Given this lack of
overal variation, results showed that gains
in performance were consistent across all
levels of implementation. That is, treatment
teachers who showed lower levels of
implementation had students who did just as
well as those who displayed higher levels of
implementation.

Does using the 2005 Science Explorer
program result in increased student
achievement as compared to other types of
science programs? Do effects on student
achievement differ across types of students
or settings?

Analyses of growth revealed that students
using the 2005 Science Explorer program
showed significantly more growth on the
abbreviated-Trends in Mathematics and
Science Study (TIMSS-R) Science test than
students that did not use this program. No
such differences were found on the lowa
Test of Basic Skills (ITBS) science test.
However, given that treatment students had
significantly lower pretest TIMSS-R scores
than control students, it was necessary to
control for pre-existing differences. Results
of these analyses showed that while
treatment students had higher TIMSS-R
scores than control students at post-testing
(8.7 points higher), there were no significant
differences in post-test performance between
treatment and control students after
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controlling for pretests. Similarly, no
differencesin the ITBS were observed.
Furthermore, effect sizes, which provide an
indication of the importance of results, were
small (d=.00 to .12). Therefore, given the
inconsistency in results between the growth
analyses and the analyses that explicitly
account for pretest scores (and the results of
aternative statistical methods), no
conclusive causal comments can be made in
terms of the effectiveness of the Science
Explorer program relative to other science
curricula.

In addition, given the number of
comparisons made, no discernible subgroup
effects were observed. That is, there was no
conclusive evidence that the Science
Explorer program worked better or worse
than the control curricula among different
types of students and settings.

Does participation in the 2005 Science
Explorer program result in other positive
student outcomes (e.g., positive attitudes
towards science)?

Treatment teachers were significantly more
likely to feel that they had access to a great
deal of resources and support provided by
the Prentice Hall 2005 Science Explorer
program as compared to control teachers
using other control curricula. These teacher
level effects are noteworthy given the large
effect sizes observed (d=1.32 to 2.48). Areas
in which more assistance was perceived by
treatment teachersincluded: (1) reviewing
and assessing student knowledge on an
ongoing basis; (2) providing intervention
and individualizing instruction; (3)
providing them with the necessary
background knowledge to teach science
topics; (4) saving on lesson preparation
time; (5) helping them make connections
between science and the real world; and (6)
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hel ping improve upon students’ science
skills and knowledge.

What did users of the 2005 Science
Explorer program think about it?

Treatment teachersrealy enjoyed the
program. Treatment teachers agreed that
their program was an effective tool in their
science instruction, were satisfied with the
program and the progress of their students,
felt their students were academically
challenged, and would recommend it as
compared to control teachers. In addition,
treatment teachers felt significantly more
comfortable using their program than
control teachers. Furthermore, treatment
students liked their math textbook and
workbooks significantly more than control
students. Although a number of components
of the Science Explorer program were rated
as useful, the two aspects of the Science
Explorer that stood out among the treatment
teachers, in comparison to control teachers,
was the organization and ease of use of the
Science Explorer program.
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Detailed Results

DOES SCIENCE ABILITY IMPROVE
OVER THE COURSE OF
PARTICIPATING IN THE PRENTICE
HALL 2005 SCIENCE EXPLORER
PROGRAM? DOES THIS VARY BY
DIFFERENT TYPES OF STUDENTS AND
LEVELS OF IMPLEMENTATION?

Multilevel modeling was performed on
the datain order to measure growth from pre
to post®. Results showed significant growth
in treatment students as measured by the
ITBS, \ratio=5.72, p<.001, and TIMSS-R, t.;io=1015,
<001, €SS, See Figures2 and 3. That is,
students who were taught with the PH 2005
Science Explorer program exhibited
significant growth from pre- to post-testing
on overall science ability.

Figure2. 2005 Science Explorer TIMSS-R
Students Science Perfor mance at Pre and Post-
testing

550.0

500.0 -

450.0

400.0

350.0

300.0

250.0

200.0 -

Pre Post

Across treatment students, there was significant
growth on the TIMSS-R science test.

% This analytical technique has the advantage of being able to take into
account nesting (students within classrooms within teachers) and associated
dependency issues (students within the same class being more similar to one
another than to students in other classes). Detailed rationale on what
statistical analyses was performed and why is provided in the accompanying
Technical Report.
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Figure 3. 2005 Science Explorer ITBS Students
Science Performance at Pre and Post-testing
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Similarly, there was significant growth among
treatment students on the ITBS test.

For descriptive purposes, multilevel
model s were conducted on the science
content areas to show in what specific
science content areas treatment students
improved. Results showed significant
improvement on all areas, <o, 8 measured
by the ITBS and TIMSS-R, see Figure 4.

Figure4. PH Science Explorer Students Growth
in Perfor mance from Pre- to Post-testing by
Science Content Area

14.0%

12.0% |
10.0% A

8.0%

6.0% -
4.0% -
2.0% -
0.0% -

Growth in % Correct

Physical
Physical

TIMMS-R ITBS

Students showed the greatest growth (in percent
correct) in the Physical Science content area on
both tests.
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Treatment students’
performance improved significantly
over the course of participating in the

2005 PH Science Explorer program.

In order to examine whether the 2005
PH Science Explorer program was
associated with improvements among
students of various subgroups, exploratory,
descriptive analyses were conducted. Only
the performance of treatment studentsin
specific student populations (i.e. females
and males, specia education and non-special
education students, 6-8" graders, minorities
and non-minorities, and students of various
science levels) was examined in these
analyses. It should be noted that the sample
sizesin the subgroups are small and there
are unequa sample sizes between thosein
the special populations and those not™™.
Therefore, with the caveat that these
analyses are weak, this provides Prentice
Hall with preliminary, descriptive
information on how well the program works
with various subgroups. Figures 5-14 show
the pre and post science performance of
students across all subgroups.

3! The reader is referred to the Technical Report, pages 32-35.
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Figure5. Gainin TIMSS-R Perfor mance for
Treatment Students by Special Education Status
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*Change from pre to post-testing significant, p<.05.

Figure6. Gainin ITBS Performance for
Treatment Students by Special Education Status
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*Change from pre to post-testing significant, p<.05.

There was significant growth among
both specia education and non-
specia education students across
both measures. In addition, on the
TIMSS-R, non-special education
students showed significantly greater
growth than special education
students.
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Figure7. Gainin TIMSS-R Perfor mance for Figure9. Gainin TIMSS-R Perfor mance for

Treatment Studentsby Minority Status Treatment Students by Gender
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*Change from pre to post-testing significant, p<.05. *Change from pre to post-testing significant, p<.05.

Figure8. Gainin ITBS Performance for Figure10. Gain in ITBS Perfor mance for
Treatment Studentsby Minority Status Treatment Students by Gender
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*Change from pre to post-testing significant, p<.05. *Change from pre to post-testing significant, p<.05.

There was significant growth among There was significant growth among
both minority and non-minority both females and mal es across both
students across both measures. In measures. In addition, on the
addition, on the TIMSS-R, minorities TIMSS-R, males showed

showed significantly greater growth significantly greater growth than
than non-minorities. females.
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Figure1l. Gainin TIMSS-R Performance for
Treatment Studentsby Grade Level
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*Change from pre to post-testing significant, p<.05.

Figure12. Gainin ITBS Performance for
Treatment Studentsby Grade L evel
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*Change from pre to post-testing significant, p<.05.

There was significant growth among
students of all grade levels across
both measures. Growth rates
between the different grade levels
were not significantly different, ps os.
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Figure13. Gainin TIMSS-R Performance for
Treatment Students by Student Ability Level

600.0

580.0 -
560.0 -

540.0 4 /

520.0

500.0 4 . 491 4
2800

460.0 1 _.—|4548
440.0 P
4200 416.5%”"
400.0
Pre Post

— - —Low* —a— Average* —a— High*|

*Change from pre to post-testing significant, p<.05.

Figure 14. Gainin ITBS Performance for
Treatment Students by Student Ability L evel
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*Change from pre to post-testing significant, p<.05.

There was significant growth among
students of all ability levels as
measured by the TIMSS-R. On the
ITBS, low and average ability
students showed significant growth
only.
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As shown in Figures 5-14, there was
significant growth from pre- to post for all
subgroups on both outcome measures, with
the exception of high-performing students
ontheITBS, ,<,s. While there was
significant growth among all subgroups,
preliminary results also suggest accelerated
growth on the TIMSS-R among minorities,
F1, 5521027, p=001s MAIES 1, 552)=7.30, p=.007, @NA NON-
special education students, ¢ ss2=11.00, p=001, 8S
compared to their counterparts. Overall,
these results suggest the program is
associated with improvement for all types of
students, regardless of gender, minority and
special education status, grade level, and
ability levels.

Results showed that the PH Science
Explorer program was associated with
significant improvement in science
performance among special education
and non-special education, males and
females, minorities and non-
minorities, students of 6-8" grade, and
students of varying science ability
levels.

In addition to these anal yses conducted
on subgroups of Science Explorer students,
exploratory multilevel analyses on the
relationship between levels of Science
Explorer implementation and student
posttest performance were conducted.
These analyses provide preliminary
information on whether low, moderate, and
high implementation fidelity of Science
Explorer *? was associated with student
science performance. However, it is
important to note that there was not much
variability in implementation (e.g., only 2
teachers were classified aslow in fidelity).

Results showed that there was no
significant relationship between overall

32 See section on Fidelity of Implementation, pg. 23, for how this
categorization was determined.
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Science Explorer implementation levels and
improved science performance, .. Thét is,
students whose teachers used the Science
Explorer program generally improved,
regardless of their level of implementation.

Preliminary analyses showed that
levels of Science Explorer
implementation was not related to
improved science performance.

Note that the focus of the above analyses
was to examine if the PH Science Explorer
program was positively associated with
student performance (and it is). This
analysis does not examine how students
improved over time as compared to control
students. The following section presents
analyses of how the treatment condition
compares to the control condition.
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DOES USING THE PRENTICE HALL
2005 SCIENCE EXPLORER PROGRAM
RESULT IN INCREASED STUDENT
ACHIEVEMENT AS COMPARED TO
OTHER TYPES OF SCIENCE
PROGRAMS? DO EFFECTS ON
STUDENT ACHIEVEMENT DIFFER
ACROSS TYPES OF STUDENTS OR
SETTINGS?

Prior to discussing the results found, it is
important to understand the differences and
similarities of the PH 2005 Science Explorer
program and the control curricula. Thiswill
assist the reader in interpreting the results
and effect sizes®, ameasure of the
importance of an intervention, found.

COMPARISON OF PRENTICE HALL
2005 SCIENCE EXPLORER AND
CoONTROL CURRICULA

All programs are comprehensive basal
science programs. However, the control
curriculaare older (released in 1997, 2001
and 2002) than the 2005 Prentice Hall
Science Explorer program (see Appendix
C). The control program materials consist
of both modular and non-modular programs
and lack the abundance of ancillary
materials and technological resources
available with the 2005 Prentice Hall
program. Furthermore, there were few
notable instructional differences between the
control and treatment texts.

When compared with the 2005 Prentice
Hall Science Explorer, control curriculum A
isthe most similar in terms of structure and
content. The most distinct is control
program B (2001). Control program B, used
a Site B, isanon-modular program and

3 Effect size (ES) is commonly used as a measure of the magnitude of an
effect of an intervention relative to a comparison group. It provides a
measure of the relative position of one group to ancther. For example, with
amoderate effect size of d=.5, we expect that about 69% of cases in Group 2
are above the mean of Group 1, whereas for a small effect of d=.2 this figure
would be 58% and for a large effect of d=.8 this would be 79%.

Prepared by PRES Associates

emphasizes only earth science and therefore,
lacks the life and physical science content
offered in the PH Science Explorer program.
Differencesin content were minimized
because the treatment teachers at Site B
taught primarily the earth science portions of
the Science Explorer program. The only
exceptions to this were that they taught
small portions on Motion and Forces as well
as about 50% of the Science and
Technology module. Overal, for al sites
any major differencesin content were
mitigated within sites by state testing
reguirements and district content standards.
Treatment teachers at each site selected the
modules within the Science Explorer
program that best met their standards and
taught similar content as control teachers.

All curricula (control and Science
Explorer) open lessons with some type of
exploration or activity designed to introduce
the lesson and engage students. All offer
teachers ideas and resources for
differentiated instruction, aswell asa
variety of options for demonstrations and lab
activities. However, the Science Explorer
text offers more of these items than the
control texts. Additionally, these programs
all emphasize reading and writing in
science. In comparison, the Science
Explorer program does so to a greater extent
and makes these activities more user
friendly for teachers. The Science Explorer
program also includes more technology
portions, online activities, and expanded
laboratory investigations and activities
bank. In sum, the Science Explorer program
appears to offer a greater number of options
for teachers to help challenge students, and
provides more resources to reach all
learners.

Finally, there were no mgjor differences

between the groups in terms of how the
lessons were structured or delivered. That is,
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teaching styles were generally comparable
across treatment and control teachers,
though the treatment teacher at Site A and
the control teacher at Site B did appear to
offer more real-world applications and
hands-on science models.

In summary, the 2005 Science Explorer
program and the control curriculum at Sites
A, C, and D were extremely similar to one
another in terms of structure and content
taught. The main differences were in the
scope and sequence of the curriculain terms
of what and when content is taught and in
the amount of built-in hands-on and writing
activities. Nevertheless, there was high
degree of overlap. There were somewhat
larger differences between the program
employed at Site B and the 2005 Science
Explorer curriculum, but again, differences
were minimized by local curriculum
guidelines and control teacher augmentation
of the program. In addition, the
instructional strategies and practices
employed by treatment and control teachers
were generaly similar.

RESULTS

Multilevel models* were run to account
for statistical issues that can affect the
validity of the results and to equate the
groups on important variables (i.e., minority
status, special education status, Limited
English Proficiency status, attendance,
grade, gender, class climate, Limited
English Proficiency, and school). Results
showed a significant difference such that
students using the 2005 Science Explorer
program showed significantly more growth
on the TIMSS-R Science test than students
that did not use this program, traio=220, p=03, d=12;
(see Figure 15). No such differences were

3 Detailed information and statistics regarding these results are presented in
the accompanying Technical Report.
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found on the ITBStest, . aio= 60, p=5, =05 (SEE
Figure 16).

Figure 15. Pre- and Post-test TIM SS-R
Science Performance of Science Explorer
and Control Students
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*These are adjusted scores after controlling for minority status,
attendance, gender, grade, special education, class climate, LEP
and school.

Growth analyses showed that treatment
students showed significantly greater
TIMSS-R growth from pre- to post-
testing as compared to control students.
When figures are converted to percent
growth, results show that whereas
control students grew at arate of 7.5%,
treatment students grew at a rate of
10%.

Figure 16. Pre- and Post-test ITBS Science
Performance of Science Explorer and
Control Students
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*These are adjusted scores after controlling for minority status,
attendance, gender, grade, special education, class climate, LEP
and school.
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Growth analyses showed no significant
differences between treatment and
control studentsin ITBS growth from
pre- to post-testing.

While a significantly higher rate of
growth was observed among treatment
students on the TIMSS-R measure only,
these differences may be dueto a
“regression-to-the-mean” effect. That is,
because treatment students started
significantly lower on the TIMSS-R than
control students at pre-testing, this may
reflect anatural “catch-up” as opposed to a
program impact. Therefore, findingsin this
area areinclusive and further research is
warranted.

To account for observed pretest
performance differences, another set of
analyses were run that compared posttest
scores only after controlling for pretest
performance. As shown in Figure 17, while
treatment students had higher scores at post-
testing on the TIMSS-R, this difference was
not significant, v aio=72, p=47, ¢=12- FUrthermore,
there were no significant differences
between treatment and control students
science performance as measured by the
ITBS, tratio=-05, p=.96, ¢=.00, SEE Figure 18. These
results mean that control studentsdid just as
well as treatment students when one takes
into account the differences observed at pre-
testing. These results are consistent with
those found using alternative statistical
methods that were conducted in order to
check for the consistency in results™.

% Specifically, propensity scoring methods showed no significant
differences between the treatment and control groups. This is described in
greater detail in the Technical Report, pg. 23.
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Figure 17. Post-test* TIM SS-R Science
Performance of Science Explorer and
Control Students
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*These are adjusted posttest scores after controlling for initial
pretest, minority status, attendance, gender, grade, special
education, class climate, LEP and school.

While a positive difference was
observed of 8.7 points, thiswas not
significant when treatment and control
students are equated for pre-existing
differences (i.e., pretests).

Figure 18. Post-test* ITBS Science
Performance of Science Explorer and
Control Students

300.0

290.0
280.0
270.0
260.0
250.0
240.0
230.0
220.0
210.0
200.0 +

Control Treatment

*These are adjusted posttest scores after controlling for initial
pretest, minority status, attendance, gender, grade, special
education, class climate, LEP and school.

Similarly, when groups are equated for
pre-existing differences (e.g., pretests)
as measured by the ITBS science
content test, results show no significant
differences between the two groups at
post-testing.
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Effect sizeisacommonly used measure
of the importance of the effect of an
intervention (in this case, the 2005 Science
Explorer program). Given the similarity in
treatment and control classrooms and the
fact that the duration of the study and
exposure to the program occurred during
one school year, small (.20) effect sizes
were expected. The effect sizes obtained
were small (d=.12 for TIMSS-R and non-
existent for ITBS, d=.00-.05) for both
models; that is, these effect sizes were
obtained in the models focusing on growth
(see Figures 15-16) and the models
controlling for pretests (see Figures 17-18) .
In order to better understand these effect
sizes, they can be translated to show the
percent of treatment students that would be
expected to be above the average control
student, see Figure 19. In the case of the
TIMSS-R, with an effect size of .12, one can
expect that about 55% of Science Explorer
students are above the average control group
student at post-testing and after controlling
for important differences. In comparison,
when no effects are observed (d=.00), as
with the ITBS, this percentage is 50%--by
random chance alone, half of the students
should be better than control students.

Figure 19. Percent of 2005 Science Explorer
Students Above and Below Average Relativeto
Control Students

100%

90%
80% -
70%

60% 1 Chance

50%

20% | B % Above
Average

30% 1 O % Below

20% Average

10% -

0%

TIMMS-R ITBS
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In summary, given the inconsistency in
results between the TIMSS-R growth
analyses, the model that controls for pretest
scores, and the alternative statistical
methods, no conclusive causal comments
can be made in terms of the effectiveness of
the Science Explorer program relative to
other science curricula. No significant
differences across al methods were
observed on the ITBS, however. An
additional consideration is that the effect
sizes, which provide an indication of the
importance of results, were small (d=.00 to
d=.12).

While a very small positive effect size
was found on the TIMSS-R, such
findings were not consistent across all
measures and analyses conducted.
Therefore, no conclusive, causal
comments can be made about the
effectiveness of the Science Explorer
program in comparison to other
science curricula.

In order to examine if there were
differencesin performance between
different subgroups of treatment and control
students, subgroup effects were analyzed via
multilevel modeling for subgroups that had a
sample size of 61 or greater™ (i.e., gender,
minority status, grade level, ability level and
school). As previously noted, multilevel
models account for statistical issues that can
affect the validity of theresults. Other
exploratory analyses (ANCOVA) were
performed on the subgroups with sample
sizeslessthan 61 (i.e., special education). In
all cases, it isimportant to view these
analyses as exploratory®’.

% This is in accordance with the procedures employed by NAEP researchers
(Swinton et al., 2001). This number was obtained by determining the sample
size necessary to detect an effect size of .5 and have a power of .8.

37 Detailed information on why this is exploratory and non-casual and
statistics regarding these results are presented in the accompanying
Technical Report, page 7.
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Overdl, given the number of
comparisons made, no discernible subgroup
effects were observed. That is, there was no
conclusive evidence that the Science
Explorer program worked better or worse
than control curriculaamong different types
of students and settings. Please see the
Technical Report (pages 22-23) for details
on statistical analyses performed.

Results showed no significant
differences between treatment and
control students by gender, minority
status, special education status, grade
level, ability level and settings. In
general, all students, regardless of
group or special population showed
gains in science performance.

DOES PARTICIPATION IN THE
PRENTICE HALL 2005 SCIENCE
EXPLORER PROGRAM RESULT IN
OTHER POSITIVE OUTCOMES?

While the main focus of the Science
Explorer program isto improve science
knowledge and skills, other measures were
included to exploreif Science Explorer was
associated with changes in student attitudes
towards science and teacher practices and
attitudes.

STUDENT ATTITUDES AND
ASPIRATIONS

Information on science-related student
attitudes was compared between treatment
and control students. Results showed no
significant differences between treatment
and control students on perceived science
ability, liking for science, perceptions about
the importance of science, and overall
attitudes about science, after controlling for
pre-attitudes, p s, see Figure 20-
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Figure 20. Student Affective Attitude* by Group
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Perceived Science Importance of Overall
Science Ability Enjoyment Science Perceptions of
Science

*Higher scores indicate more positive attitudes. Based on scale of
1-5.

There were no significant differencesin
the affective attitudes of treatment and
control students.

Differencesin science aspirations (i.e.,
advanced science classes they were planning
to take in high school) were also examined.
Results showed no significant relationships
between group and the type of science class
that they were planning to take, p- os.

Treatment and control students had
similar attitudes towards science and
science aspirations.

CLASSROOM PRACTICES

There was no difference in the amount
of science-related activities (e.g., watching
science demonstration, recording and
analyzing data, preparing written reports,
etc.) treatment and control teachers indicated
that their students engaged in during the
school year. That is, changesin students
engagement in various activities was similar
among both treatment and control classes,

p>.05-

Teachers were also asked the extent to
which their science program assisted them
with various teaching practices. Results
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showed that treatment teachers indicated
more assistance from their Prentice Hall
2005 Science Explorer program than control
teachers from their curriculum in the areas
of:

Assessing student knowledge on an
oNngoing basis, y(14)=2568, p=.02, d=1.37;
Providing intervention when needed,
t(14)=2.477, p=.03, d=1.32;

Individualizing instruction to below
average, average, and advanced
students, ((14)=3.664, p=.003, d=1.96, t(14)=4.461,
p=.001, d=2.38, and t(14)=2.955, p=.01, d=1.60
Reviewing students' understanding of
previously taught concepts, i(14)=4.49,
p=.001, d=2.39;

Assisting in the selection of
independent practice, 14=2.827, p=.01,
d=151;

Providing teachers with the necessary
background knowledge to teach
science topiCs, (12)=2.835, p=.02, d=164;
Saving on lesson preparation time,
t(12)=4.287, p=.001, d=2.48

Hel ping make connections between
science and the real world, (12)=3 240,
p=007, d=1.87; and

Helping improve upon students
science skills and knowledge, 1(12)=2 46,
p=.03, d=1.42.

These findings are notable because even
with the small sample size (n=17) and
associated low power, these findings were
significant and effect sizes were large, see
Figures 21A and 21B. As such, this
indicates that thisisamajor positive finding
with regard to the supportive resources
provided by the program. Furthermore, the
ease of use of the program with its
supportive resources may result in a
decrease in planning time for teachers. It can
be hypothesized that as aresult of this
program, teachers have more time and
resources to help students producing
indirect, positive student benefits. However,
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these indirect student effects may not be
directly tapped by the measures included in
this study.

Figure 21A. Program’s Relationship with
Per ceptions of Assistance by Group

5.00
4.50 4
4.00
3.50 4
3.00 4
2.50 4
2.00 4
1.50 -

1.00 - 0 Control
0.50 4
0.00 -

| Treatment

Assessing Providing Individualizing  Individualizing  Individualizing
student intervention instructionto instructionto  instruction to
knowledgeon  whenneeded belowaverage average advanced
anongoing students students students
basis

*Differences are significant at the p<.05 level.

Figure 21B. Program'’sRelationship with
Per ceptions of Assistance by Group
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taught knowledge to realworld  and knowledge
concepts teach science
topics

Compared to science teachers using
other science curricula, treatment
teachers were significantly more likely
to feel that the PH Science Explorer
program helped them support their
students, provide them with
background knowledge, save time on
lesson preparation, help make
connections to the real world, and
improve upon students’ science
knowledge.




WHAT DID USERS OF THE PRENTICE
HALL SCIENCE EXPLORER PROGRAM
THINK ABOUT IT?

“| really enjoyed the program...Itsgreat to see a
curriculum that incorporates reading, math,
history, and writing along with science concepts
all inone.”

-- 2005 Science Explorer Teacher

“ Kids like science now because they can connect
science to the rest of the world and that is 90%
of the battle.”

-- 2005 Science Explorer Teacher

Treatment teachersredly liked the
program. Asshown in Figure 22, while
more treatment teachers agreed that their
program was an effective tool in their
science instruction, were satisfied with the
program and the progress of their students,
felt their students were academically
challenged, and would recommend it as
compared to control teachers, the only
significant difference that emerged was that
treatment teachers felt more comfortable
using the program than control teachers,
t(14)=2.41, p=03- T hisisanotable finding given
that this was a new program for treatment
teachers.

Figure22. Teacher Attitudesof Science Program
by Group (% Indicating Agreement)
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instruction. science. science. program. other
teachers.
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“ The program made me more comfortable and
confident. There were a lot of resources
available with online access that made it all fun
and interesting.”

-- 2005 Science Explorer Teacher

The majority of treatment teachers
thought the program was an effective
tool in their instruction, were satisfied
with the program, felt their students
were academically challenged by it,
and would definitely recommend the
PH Science Explorer program.

Generaly, treatment students also liked
the program. Indeed, they were significantly
more satisfied than the control students
when rating their textbook and workbooks,

1(1067)=3.93, p<.001, d=.24 and t(898)=3.07, p<.001, d=.20.

Figure23. Student Attitudes of Science Program
by Group
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book(s) that was inthe class. handouts usedin  activities (e.g.
used in the class. class. labs, science

projects).

Treatment students were more satisfied
with their textbook and workbooks
than the control students.

STRENGTHS

“[Science Explorer] makesmy lifeeasier. | like
it alot and its saves me the work of coming up
with teacher-created activitiesmaterials.”

-- 2005 Science Explorer Teacher
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Teacher ratings of various program
components are provided in Appendix C.
Comparisons between treatment and control
teachers’ ratings of these components
showed differences, in favor of the 2005
Science Explorer program, in the areas of
organization and ease of use of the textbook,
t(13)=2.61, p=.02, d=1.45 and t(13)=2.78, p=.02, d=1.54,
respectively.

While participating teachers liked
different aspects of the program best, they
al cited severa program components as
effective and enjoyable, including:

Guided Reading and Sudy workbook
CD-ROMs (I-text, Teacher’s Express,
Presentation Express, Exam View)
Teacher and Student Edition
All-in-One Teaching Resources
Discovery Channel Videos

Test Prep workbook

“1 like how the books are set up. They' re easy
for the kids to get information on their own and
find their own answers. ”

-- 2005 Science Explorer Teacher

Teachers noted that the presentation and
layout of the program was excellent. The
color coded concepts and sections made
teaching more efficient. The vocabulary and
glossary for each book were also noted as
having a positive influence on students. The
labs and provided |ab materials (from
consumabl e and non-consumabl e kits)
hel ped them engage in more labs and other
hands-on activities than they would
otherwise. Teachers also noted that the
professional development components of the
program were helpful. As one teacher noted:

“ The learning experience has been positive.
Teachers gtill learn along with their students
and it has been great from a professional
development standpoint.”
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Generally, teachers noted that the
program was useful for working with
students of all abilities. Teachers believed
that the Science Explorer program easily
allowed them to differentiate instruction and
could be modified to meet the needs of
students at various levels.

“With the multi-age groups that we have, the
differentiated instruction is great. . .especially the
guestions and section assessmentsthat are
leveled. | have so many studentsthat are low
[ performerg] and the differentiated instruction
hasreally helped.”

-- 2005 Science Explorer Teacher

WEAKNESSES

Not many weaknesses were noted by
teachers who used the Science Explorer
program. Of those who did note
weaknesses, they were limited to the
following:

Some teachers reported feeling
overwhelmed by the amount of
materials provided. Deciding what
resources work for their students took
time.

One teacher noted a number of typos
which “causes loss of faith” in the
reliability of the program.

Another teacher noted that some of the
labs were too time and resource
intensive. This teacher recommended
shorter “mini” labs that did not require
too much time and that were more
realistic in terms of the typical resources
availableto teachers.

Although non-program related, a couple
teachers noted that the lack of

technol ogy in school/classroom/student
homes (e.g., computers, televisions)
hampered their ability to use the
technology provided by the program.
One teacher noted that the Presentation
Pro pictures were hard to use and that
some of the links were not appropriate
for 8th graders.
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There were a number of components of
the Science Explorer that teachers
liked. The All-in-One Teaching
Resources, Guided Reading and Study
Workbooks, Teacher and Student
Editions, and the technology (CD
ROMs and videos) were the top rated
components. They also liked the
layout, vocabulary, labs, and
professional development opportunities
embedded in the program.

In summary, results of this study showed
that the Prentice Hall 2005 Science Explorer
program is significantly related to positive
student outcomes. Preliminary evidence
al so suggests that the Science Explorer
program is associated with growth among
special education and non-specia education
students, minorities and non-minorities,
males and females, 6™, 7", and 8" graders,
and students of various science ability
levels.

Analyses of growth revealed that
students using the 2005 Science Explorer
program showed significantly more growth
on the TIMSS-R science test than students
that did not use this program. No such
differences were found on the ITBS science
test. However, given that treatment students
had significantly lower pretest TIMSS-R
scores than control students, it was
necessary to control for pre-existing
differences. Results of these analyses
showed that while treatment students had
higher TIMSS-R scores than control
students at post-testing (8.7 points higher),
there were no significant differences in post-
test performance between treatment and
control students after controlling for
pretests. Similarly, no differencesin the
ITBS were observed. Furthermore, effect
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sizes, which provide an indication of the
importance of results, were small (d=.00 to
.12). Therefore, given the inconsistency in
results between the growth analyses and the
analyses that explicitly account for pretest
scores (and the results of aternative
statistical methods), no conclusive causal
comments can be made in terms of the
effectiveness of the Science Explorer
program relative to other science curricula.

In addition, other measures were
included to exploreif Science Explorer was
associated with changes in student attitudes
towards science and teacher practices and
attitudes. Results showed that treatment
teachers felt that the Prentice Hall 2005
Science Explorer program assisted them
with various teaching practices as compared
to control teachers and their control
curriculum. These results are noteworthy
given the large effects observed.
Specificaly, treatment teachers indicated
more assistance from their Science Explorer
program than control teachersin the areas
of:

Assessing student knowledge on an
ongoing basis

Providing intervention when needed
Individualizing instruction to below
average, average, and advanced
students

Reviewing students understanding
of previously taught concepts,
Assisting in the selection of
independent practice,

Providing teachers with the
necessary background knowledge to
teach science topics,

Saving on lesson preparation time,
Hel ping make connections between
science and the real world, and
Helping improve upon students
science skills and knowledge.
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It can be hypothesized that as aresult of this
program, teachers have more time and
resources to help students producing
indirect, positive student benefits.

RECOMMENDATIONS FOR FURTHER
RESEARCH

Further research needs to be conducted
to fully understand whether the Prentice Hall
2005 Science Explorer program is effective.
After all, replication isakey in sciencein
“proving” the effectiveness of a program or
product. Furthermore, this program and
research study was implemented within one
school year. Itislikely that program effects
take time to devel op as teachers become
more familiar with the program and its
resources. As such, longitudinal studies that
measure growth of students performance
over time are warranted.

In addition, although this study was
well-implemented given the educational
settings in which it took place, there were
some issues that should be addressed in
future studies. The following consists of a
list of major issues that may affect future
studies and recommendations.

Delays in technology components and
ancillary material shipments did not
allow for some teachersto review them
prior to the start of the school-year. As
such, teachers were overwhelmed with
all the resources and did not have
sufficient planning time prior to the
school year. Future studies should
ensure that all materials arrive at least 1
month prior to the school year.
Delaysin distributions of materials at
School C aso hampered their ability to
use lab activities, chapter projects, and
videos until Spring. Future studies
should avoid using schoolsthat are
opening during the study year given the
likely stress that teachers and
administration experience.
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Although we attempted to collect a
sufficient sample in special populations
(e.0., LEP, specid education), it was
difficult to obtain a sufficient sample
because they typicaly constitute only a
fraction of the student population. In
addition, information for free/reduced
lunch status was unavailable from most
schools due to district confidentiality
policies. In order to fully understand the
impact of the program on special
populations, studies specifically geared
towards these populations should be
conducted.

Using multiple methods (e.g., multilevel
models and propensity scoring methods)
is an effective way to check the
consistency of the results of a study
taking place in hierarchica settings.

In conclusion, thiswell-designed RCT
with its use of quantitative and qualitative
methods enabled PRES Associates to
determine that although the program did not
conclusively produce more positive
outcomes relative to other programs, it was
associated with positive improvementsin
student performance. Teachers found this
program much more user-friendly and
helpful to their students compared to control
teachers. Still, further research is needed to
build upon the findings presented in this
report.
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Table Al: Crosswalk between Study Design Characteristicsand WWC Review Standards

WWC Causal Evidence Study Characteristics
Standards

Reference

Randomization: Were Teachers were randomly assigned to control and treatment groups within schools™. Random assignment | Find
Elgiele= o oo Ml (e Xo (o li /oS \\vas conducted via random numbers tables by PRES researcher. Report, pg.
randomly? 8
RSl = BN [ =AWS I There were baseline differences according to pretest assessments and student demographics. Asaresult, | Technica
efeV o Yo gg o= 0 X oS IT SN Care was taken to include the variables that were non-equivalent between the treatment and control Report,
or was incomparability groups as covariates, in addition to other important demographic variables, in the multilevel models. pgs. 10-12
eI (=SSSo AU oV Sl T hese are reflected in effect size estimates.
and reflected in the effect size
estimate?
DllEENE AT M- Ml Both measurement and dropout attrition was examined. Technical
differential attrition problem that There was some evidence for measurement attrition. There was a higher proportion of control Report,
is not accounted for in the students who did not provide ITBS post-tests than treatment students. However, results also pgs. 15-17
analysis? showed no performance differences between groups and those who completed post-tests and

those that did not.

There was no evidence for dropout attrition. Only 22 students dropped out of the study. In

addition, there was no significant performance differences between control and treatment

students who stayed and | eft.
Overall Attrition: Istherea Overal attrition due to student dropouts was 1.2%. Note that this was part of theinitial site selection Technica
SEYECIE I uilfelNefeld [ Ml criteria; in order to minimize attrition, historical mobility rates were examined and sites with high Report,
that is not accounted for in the attrition rates were eliminated from consideration. It is unknown what constitutes “ severe” attrition as pgs. 15-17
analysis? defined by the WWC.

% There are a number of reasons why random assignment to treatment conditions was done at the teacher level within schools. The most important reason for selecting this level of assignment is that such a design helps to establish
causality by reducing the threat that school-level factors could have potentially contributed to differences between treatment and control groups. That is, school “A” might have had something else going on (besides the treatment)
that may have influenced student performance on the outcome measures. Since treatment and control groups were within the same school, school-level explanations of differences were reduced. Another reason for within school
assignment is that it is likely that the treatment and control groups will possess similar characteristics at the onset of the study and therefore enhance comparability. Third, one of the criteria put forth by the DIAD study is that
treatment and control groups need to be drawn from the same local pool (Valentine & Cooper, 2003). The definition of local pool provided in this study refers to subjects within the same classroom or school. According to the
criteria, randomization at the district level would not be drawing people from the same local pool. Note, while this may increase the potential threat of contamination this was contained by an in-depth study orientation, monthly
teacher logs, and site visits (see pages 9-10). Notably, while random assignment at the teacher level within schools helps researchers control for school level differences as potential explanations of observed differences between
treatment and control groups, teacher level factors can also be present and are important predictors of student performance (Gersten, Lloyd, & Baker, 1998). Though random assignment at the teacher level should help address this,
with smaller sample sizesiit is less likely that group equivalence will be ensured. In order to address this potential threat to initial group equivalence, additional data was collected on teacher background and classroom practices and
examined and taken into account in interpretation of results. The reason why random assignment was not done at the lower levels (i.e., within classrooms or at the student level), was because (1) the threat of contamination if the
same teacher taught both curricula was considered too great, and (2) it is not practical to randomly assign students to conditions. Indeed, schools rarely allow outside researchers to randomly assign students to use one program
over another and use of the school’ s scheduling system as a source for randomization is not acceptable due to the fact that students’ previous class schedule, ability level, student/parental requests, and so forth are factored in; thisis
not random.
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WWC Causal Evidence Study Characteristics Reference
Standards

BIISV oo a M a=CX=Yle =ale-No M \/\Vhile there was some slippage among a small subset of participating teachers, given the latenessin Fina
a changed expectancy/ dlippage (occurred late in the school year) and the fact that the majority of control teachers continued to Report,
novelty/disruption, alocal engage in laboratory activities, it is unlikely that thiswill bias the results. Contamination among control pgs. 24 and
history event, or any other group teachers was also hot observed. Potential treatment contaminantsincluded: 1) the less than 41
intervention contaminants? desirable implementation of chapter projects and writing science activities, and 2) delays in technology
and other ancillary Science Explorer program components, and 3) the delays in distribution of key
elements of the Science Explorer program at Site C. Together, these likely had a negative impact on size
of treatment effects observed.

Intervention Fidelity: 1. Documentation: The implementation guidelines provided in Appendix E clearly outline the 1. Find

1. Documentation: Isthe expectations for implementation of the program. The 2005 Science Explorer program is described herein | report pgs.
MVl ae=Serloco i =NI=YC Il in sufficient detail and references for further documentation from the publisher are provided. 10 and

of detail that would allow its 2. Fiddlity: Extensive procedures were put in place to measure fiddlity of intervention including training, | Appendices
replication by other implementation guidelines, monthly teacher logs, and site visits. While there was evidence for low CandE
implementers? implementation of some 2005 Science Explorer components (chapter projects and writing science 2. Fina

R ST NIV WGV el @ activities), overall fidelity of implementation can be characterized as adequate. report pgs.
the intervention was 9-11 and
implemented in a manner 23-24
similar to the way it was
defined?

Outcome Measures: 1. Reliability: ThelTBSand TIMSSR arereliable and valid. 1TBS developers report reliability 1. Fina
(EEIE AR (= =Y=Yile co W=l estimates between .89-.90. TIMSS-R reliability estimates range from .77-.80. In addition, the ITBS report pgs.
that the scores on the outcome publisher (Riverside Publishing) has extensive information on the validity of thistest. The development 13-15and
measure were acceptably of the TIMSS-R, along with psychometric properties, are discussed in Appendix D of the Technical Technical
reliable? Report in greater detail. Inter-rater agreement for the TIMSS-R constructed-response test was calculated | Report,

2. Alignment: Isthere evidence RS Appendix
that the outcome measure was 2. Alignment: These tests measure science in three content areas: life, earth, and physical science. This | D

oV ar: [Ts]g o RleRial gl CailelsFll Study focused on the broad content areas of life, earth and physical science which istypical of what most | 2. Final
middle school science programs consist of. Thus, tests were aligned to typical science content taught at report pgs.
the middle school level. 13-15.
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WWC Causal Evidence
Standards

Analysis.
1. Satistical Independence: Are
the students statistically
independent or, if thereis
dependence, can it be addressed
in the analysis?
2. Statistical Assumptions: Are
statistical assumptions necessary
for analysis met?
3. Precision of Estimate; Isthe
sample large enough for

sufficiently precise estimates of
effects?

Reporting:
1. Complete Reporting: Are

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

1. Statistical Independence: Analysis of the intra-class correlations showed that dependency was an

Reference

1. Technicd

issue among this sample of students. However, this was addressed by using hierarchical linear modeling | Report pgs. 6

and inclusion of cluster-level covariates. and 9-10

2. Statistical Assumptions: All underlying statistical assumptions were met. 2. Technica

3. Precision of Estimate: Power analyses revealed that multilevel models have enough power to detect | Report

moderate to large effects. footnote on
pg. 9
3. Technical
Report pgs.
13-14

1. Complete Reporting: All main findings for the outcomes are presented in the Technical Report. 1. Technica

2. Formula: All effect sizes (Cohen’sd) for outcomes measures are calculated and presented in the Report

report. 2. Technica
Report pgs.
21-22
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CASE STUDY OF SITE VISITS

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

Site A

About the School: Site A islocated in an urban areain Colorado. Enrollment for the site, as of
September 2005, was 720 students in grades 6-8. The school’ s student population is relatively
diverse.

Demographics are reported as follows:

77 % White;
12% African American;
11% Hispanic

About 42% of the student population qualify for free/reduced lunch. Student performance on
state standardized assessments can be generalized as average to below average. Students scored
dlightly below the state average in reading, writing and math for all grades 6-8. The only
exception was that the 8" grade reading scores were a bit above the state average. Teachers at
this site have on average, 11 years experience. Additionally, there are approximately 17 students
per full-time teacher at the school.

The school does not engage in ability grouping and therefore, all classesin the study has students
of various ability levels. Teachers each taught 50 minute science class periods.

Study Participants. There were approximately 216 8" grade students in eight classes with two
teachers (1 treatment teacher and 1 control teacher) participating in the RCT. There were four
treatment and four control classes. The average class size was 26 students ranging from 22 to 29
students per class.

Both the treatment and control teacher taught four class periods of science. Teachers generaly
reported that their classes were of averageto low ability. However, each teacher noted that they
had one class that was higher performing than the others. Classroom management was an issue
for both teachers. They characterized their student population as fairly unmotivated and as

% |t is important to note that, when interpreting information from such qualitative data collection techniques, the data reported consist of recurrent and shared themes
that emerged. That is, comments from a single individual which are not reflective of a larger proportion of respondents are not identified as a finding or “theme.”
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having behavioral issues. They noted that while some students were smart, they were simply
unmotivated.

Science Curriculum and Resources: The school had no science-related initiatives underway
during the school year. However, the control teacher did participate in aregional science
professional development program (PRISM) that was fairly intensive during the year. The
control group curriculum consisted of a 2002 edition of abasal modular science curriculum.
Control program A is made up of 15 modules in earth, life and physical science. The program
offers anumber of very similar components as the 2005 PH Science Explorer program, including
student worksheets and homework, test generator, pacing suggestions and lab activities.
However, the control program lacks the 2005 Science Explorer’sintegrated math and reading
support activities, numerous scaffolded questions, and increased differentiated instruction. The
biggest difference was the number of ancillary resources, including lab videos and online
resources offered in the Prentice Hall Science Explorer program.

The control group teacher relied heavily on the basal program to guide her sequence and content
covered, using this resource almost exclusively with her classes. The control teacher also used
the worksheets and homework activities provided by the basal program.

The treatment group teacher used the 2005 PH Science Explorer program extensively; however,
the teacher was not ableto fit in the supplemental activities provided by the program on aregular
basis. Thisteacher followed the study implementation guidelines closely, but also augmented
the PH program with his own teacher demonstrations and supplemented with some of his own
materials collected over the years. Dueto the requirements for state testing, the teacher noted
that completing all of the many projects and using the supplemental materials provided with the
program was difficult. Specifically, the treatment teacher did not use the Math in Science or
Writing in Science activities regularly. Additionally, other materials the treatment teacher used
rarely included the Lab Activity and Discovery Channel videos, as well as the Teacher Express
and Presentation Pro CD’s.

As mentioned previously, both control and treatment group teachers use modular science
programs. Both teachers followed school and district guidelines in terms of the content covered.
The teachers covered the same content, except that the treatment teacher did not cover Genetics
or Sound and Light while the control teacher spent alittle time on Sound and Light (2 days) and
Genetics (3 days). Based on observation and interviews, the control teacher covered material
more quickly, however, the treatment teacher did more hands-on application and lab work. Due
to the similarities in the programs used, both teachers generally used similar resources and lesson
materials with their classes.

Instructional Practices and Strategies. Both treatment and control teachers conducted labsin
the classroom. The classes were set-up as alab type environment that did not require students to
move into other classrooms for lab demonstrations.

Both teachers are traditional in their teaching style and the class format is similar. Most classes

are taught using whole group instruction. According to the teacher logs, there were no
significant differences in the activities that the teachers did with their classes. However, the
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control teacher reported assigning much more homework each week than the treatment teacher.
The treatment teacher assigned an average of 20 minutes of homework, while the control teacher
was closer to an hour each week. As mentioned, both teachers noted that student motivation was
an issue with less than half of students completing and turning in homework.

Both teachers reported using informal assessment on aregular basis. They varied sightly in
their use of formal assessment. The control teacher reported that, on average, she gave 3-4
quizzes per month while the treatment teacher gave 2-3. Both teachers reported giving chapter
tests 1-2 times each month.

Highlights: As mentioned previously, classroom management was an issue for both teachers.
They characterized their student population as fairly unmotivated and having behavioral issues.
In terms of teacher capability, both teachers use a primarily whole group approach with little or
no differentiation in instruction. By chance, the treatment teacher is more experienced with the
subject matter than the control teacher. The treatment teacher engaged in more demonstration of
real-world applications of scientific concepts —which is probably an off-shoot of his more
extensive background with this subject matter. In contrast, this was the control teacher’s first
time teaching 8™ grade science, although she has taught for many years previously. Overall,
there were no other maor concerns for this site.

Site B

About the School: Site B islocated in a middle-class community of 21,000 residents located in
southeastern Ohio. The school serves a large geographic area of approximately 55 square miles.
The school isthe only regular public junior high school in the district and serves grades 7 and 8.
The siteisalarge, multi-story complex built in 2001. Enrollment for site was 590 studentsin
grades 7 and 8 with a student to teacher ratio of 17:1. The student population at the school is
primarily White.

Demographics are reported as follows:

90 % White;

6% African American;
2% Multi-racial;

1% Hispanic

The 8" grade science studentsin this school are grouped somewhat by ability. First, al of the
highest performing 8" grade students are placed in afast track Physical Science course.
Secondly, the mgjority of students classified as specia education inclusion students are all in the
same class for science. Otherwise, the other 8" grade students are randomly grouped into
classes.

The majority (96%) of the teachers at this site are fully certified. Student performance on
statewide assessments at this site can be generalized as average. For 7" grade students, the state
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average for students proficient in math was 57%. Students at this site performed slightly above
the state average with 64% of students performing at the proficient level. For 8" grade, students
were slightly above the state average of 78% in reading with 80% of the school’s 8" grade
students being proficient. The 8" grade students performed at the state average for math with
58% of students achieving proficient scores.

Study Participants: There were 221 8" grade students in nine classes with three teachers (2
treatment teachers and 1 control teacher) participating in the RCT. The average class size was
25 students ranging from 18 to 27 students per class.

The control teacher taught six class periods of science while one treatment teacher taught one
class and the other treatment teacher taught two classes, for atotal of three treatment classes. As
mentioned previously, the school’s highest performing 8" graders were ability tracked and
enrolled in afast track Physical Science class; therefore, these students were not included in the
study. Teachers generally reported that all classes were of average to low ability. However, one
of the treatment teachers taught a class with 15 special education students. The teacher reported
that thisinclusion class was lower performing. A specia education teacher also attended the
class most of the time to assist these students. The treatment teacher noted that because of the
extra assistance, theinclusion of special education students did not affect the learning of other
students in the class except for occasional additional explanations and instruction.

The control group teacher also taught two of six periods that included 5-6 students classified as
Emotionally and Behaviorally Disturbed (EBD). She noted that these students often contributed
to class disruption. Based on observation and interviews, the control teacher spent the most
amount of time addressing behavioral issues with her students. Both of the treatment teachers
had about the same amount of student engagement during their lessons.

Science Curriculum and Resources:. The school had no science-related initiatives during the
school year. The control group curriculum consisted of a 2001 edition of a basal earth science
curriculum. The program is made up of 6 units and 21 chapters within one text book. The
program offers a student study workbook, test generator and offers pacing suggestions and
teacher development through the teacher’ s edition. The 2005 Science Explorer differs from the
control program in severa ways including the Science Explorer’ s integrated math and reading
support activities, more scaffolded questions, increased differentiated instruction, and more
ancillary resources, including lab videos and online resources. Another differenceisthat the
control program is a non-modular program.

The control group teacher relied heavily on the basal program to guide her sequence and content
covered. Additionally, the control class used the worksheets and homework activities provided
by the basal program. The teacher supplemented her lectures and instruction often with teacher
created models and examples, but for the most part used the control program for students
independent practice and tests.

The treatment group teachers used the PH program extensively. Both of the treatment teachers at

this site followed an ailmost identical sequence of lessonsin the Science Explorer program. They
worked together closely to plan lessons, lab activities and homework assignments, using the
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same supplemental materials, worksheets and lab materials. Teachers followed the
implementation guidelines closely, augmenting the PH program with more teacher
demonstrations and when materials recommended in the program were not available. Teachers
noted that the need for more teacher demonstrations and |ess student hands-on activities was due
to students' inability to focus and behave during group lab activities. There were afew
components of the program that treatment teachers did not use with regularity. Theseincluded
only occasional use of Writing in Science activities, Lab Activity Videos, and Presentation Pro
CD ROM.

As mentioned previously, the program used by the control group teacher was a standard textbook
as opposed to the modular format of the treatment program. All teacherstried to teach to the
state standards in order to prepare their students for achievement tests, so overall content covered
was similar. In genera, both treatment and control teachers used very similar instruction with
their classes. The biggest difference was that the control teacher reported assigning more than
twice as much homework on average than the treatment teachers and gave slightly more in-class
quizzes.

Instructional Practices and Strategies. The school operates on atraditional schedule with eight
45 minute class periods, five days per week. Scienceistaught daily, and students have one
period of science each day. All three of the teachers participating in the study had classrooms set
up as alab-type environment with tables, stools, and counters surrounding the room with ample
space to conduct labs and display materials and models.

Based on observations and teacher 1ogs, both treatment and control teachers were similar in their
instruction. For lecture classes, where new material was taught, teachers began the class with a
warm up activity or teacher demonstration. The treatment teachers tended to have students read
more from the text as a starting point for discussion. The control teacher, on the other hand,
preferred to use questions and teacher demonstrations to initiate discussion, using the book as a
reference to answer discussion questions. In general, the control teacher used the text book less
during a lecture than the treatment teachers. All teachers were effectivein trying to provide real-
world connections to concepts and check understanding through oral questioning during class.
However, based on observation, the control teacher was especially adept in making connections
and explaining lesson concepts in terms her class seemed to understand. In addition to lectures
on new material, teachers used writing and worksheet activities, |ab demonstrations or student
directed activities.

Teachers assigned homework three times per week on average, though the control teacher
reported assigning homework almost nightly. The treatment teachers assigned on average 45
minutes of homework per week, compared to 120 minutes per week assigned by the control
teacher. Both treatment and control group teachers used the textbook and student workbook that
came with their program for assignments. The control teacher assigned more reading and more
self-created assignment than the treatment teachers. Teachers estimate, on average, that 80% of
homework is completed. All teachers reported checking homework for completion, and all
indicated that they would randomly select assignments to grade on occasion. All teachers grade
lab reports and long-term projects.
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All teachers used informal assessment on aregular basis, typically through oral questioning and
independent practice checks. They varied dlightly in their use of formal assessment. The control
teacher gave in-class quizzes more often than the treatment teachers. Other than that, all teachers
used formal assessmentsin asimilar manner, with chapter tests once a month and other
performance assessments twice per month, on average.

Highlights: Overall, both treatment and control teachers at this site were capable and effective.
One of the treatment teachers has had more than 20 years teaching experience while the other is
afirst year teacher. Thisdid not seem to have an impact on her ability to teach her class. The
control teacher was particularly skilled at explaining concepts and relating material to “real life”.
In sum, all teachers were effective in teaching the material and dealing with the student
behavioral issuesin their classes. The only concern for this site was issues of Science Explorer
materials arriving for the start of the study. There was a great deal of confusion at the start of the
school year about materials arriving on time and guestions about not having some of the
components they needed. The treatment teachers were able to make do until the materials
problems were handled.

SiteC

About the School: Middle School C, which served grades 6-8, was opened in the 2005-06
school year, and is the newest public middle school in the district. The school islocated in
suburban Washington and caters to alower middle class population with roughly 43% of the
students receiving free or reduced lunch. The school sits on a 47 acre campus and opened its
doors to approximately 612 students. According to administration, the school’ s unique
architecture, physical layout and class design were carefully planned to enhance learning and
foster relationships.

The school’ s physical design included three, two story wings or “houses’ that all converged at
the common areas: the cafeteria, gym and administrative offices. The three wings or houses
consisted of two pods: one on each floor. A pod consisted of four classrooms and all classrooms
clustered around a common area known as the “flex-space” where classes or parts of classes
gathered to do work, spread-out or engaged in other collaborative educational activities.

Students stay in the same house and with the same teachers for all three years at thismiddle
school. Classes were all multi-grade; however, one of the three wings contained 6™ and 7™
gradersonly. The student assignment to the pods was based on the multiage configuration as
well astheir choice of music to study. According to teachers, one of the 6", 7" and 8" grade
houses had higher performing students with no LEP students and in general, students that were
advanced in music. A second house, also containing all three grades, had ELL students and
students with behavior disorders. The third house as stated earlier contained only 6™ and 7"
grade students, which were classified by teachers as being broad ranged.

Study Participants. Therewas atotal of 6 treatment teachers and 4 control teachers that
participated in the study throughout the year®®. There were 582 6™, 7" and 8" grade students at

0 One special education class containing 5 students was dropped due to the severe learning disabilities and because the teacher did not want them exposed to required
assessments and surveys.
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this school participating in the study. The average class size was 31 students, ranging from as
few as 29 students per classto as many as 33, as well as one class, described below, with only 5-
7 students. The treatment teachers and the control teachers were physically separated with the
treatment teachers assigned to two of the three houses and all the control teachers being assigned
to the third house. There was no sign of contamination occurring during the course of the school
year.

The treatment group contained a small class of Emotionally or Behaviorally Disturbed (EBD)
students. Exact enrollment in this course varied as students were transferred in and out and
ranged between 4 and 7 over the course of the year. There was no equivalent type of classin the
control group. The teacher of this class progressed at a much slower pace, typically providing
science instruction as awhole group, using the textbook as a guide to outline topics. According
to the teacher there were at least 4-5 different levels within her small group of 5-7 students. The
levels ranged from students reading at the first grade level to students reading at the post high
school level, yet all students were officially placed in 6™, 7" or 8" grade.

It isimportant to note when the school started accepting enrollment, it was mandatora/ that all 6"
and 7" graders within a certain geographic area attend the new school. In contrast, 8" graders
were able to “choice back” to their origina school and not attend Middle School C. According to
teachers, this created a scenario where 8" graders with academic problems, behavior problems,
non-athletes, lower-performing, or students with parents who weren't actively involved in their
student’ s education generally ended up at Middle School C. During classroom observations there
was a notable difference in disruptive classroom behavior between classes with 8" graders versus
those without. In general, there were more distractions and behavior issues in the classes that
contained 8" graders and a few teachers commented that they were not able to do outside science
discovery or in class|ab activities as aresult. This was consistent across the majority of both the
treatment and the control classes.

Science Curriculum and Resources: School C was the first school initsdistrict to have an
instructional focus, which was math and science. Situated on a 47-acre site at the shore of alake,
classes had the ability to explore the natural environment and engage in educational
opportunities right on their school campus. According to teachers, behavior issues limited these
types of opportunities during the 2005-2006 school year, but they were hoping to have the ability
to utilize that experience in future years.

According to school administration, the schools' science focus was centered on the key concepts
of systems, and the scientific skills of inquiry and design. They had placed these key concepts of
systems into three global themes: Identity, Interdependence and Transformation. During the
three years that students spend at School C they will be exposed to Living Systems, Physical
Systems and Earth-Space Systems.

The control textbook in place at the school is amodular basal science series published in 1997.
The school used 3 modules, one from each earth science, life science and physical science
content areas. There are some significant differences in the general layout and visual
presentation as compared to the PH Science Explorer program. Additionally, the 2005 Science
Explorer program includes more technology portions and online activities and an expanded
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laboratory investigation and activities bank. However, the overall approach is quite similar to
the control program. Teachers used the control text to varying degrees. One control teacher only
used the text as a basic guide, while the remaining used the book and student workbooks
supplementing with other resources as needed. Additionally, at least one control teacher noted
that she strictly used the book.

The treatment group used the 2005 Prentice Hall Science program exclusively. It isimportant to
note, however, that material distribution was an issue with this site. The new curricular materials
were not all available for the initial teacher training and the teachers therefore lacked the
opportunity to get their hands on the ancillary materials while the trainer was explaining the
format, content and overall approach. Further, at the time of our first round of classroom
observations in early November, the only components of the program available to teachers were
the Teacher Editions and the Student Editions. Thisis due to the fact that the new school literally
opened its doors to the administration and staff two days prior to the start of classes. According
to the teachers, they walked into their rooms, which were absolutely bare with the exception of
boxes of materias. Insufficient time to movein, set up their classrooms, and get organized
properly prior to the start of instruction was clearly astruggle to all teachers, but especially
challenging for those implementing a new science curriculum. Furthermore, distribution of
consumabl e and non-consumabl e kits, workbooks and technology pieces occurred through the
month of January*". The end result is that the difficulty in the distribution of the new materials
resulted in fewer hands on activities, chapter projects, lab zone activities and video usage.
However, based on the second set of observations, teachers were using projects and videos to
some extent.

In terms of comparison of treatment and control teachers, both used modular science programs.
However, because of the schools unique design, depending on which house a student wasiin,
they may have received different science topics. In general, both treatment and control teachers
used their science textbook as their main resource in guiding class instruction and activities.
However, control teachers noted using more outside program resources and teacher created
activities than treatment teachers.

Instructional Practices and Strategies. All teachers taught two 90 minute science classes per
day. The treatment teachers taught their two 90 minute science blocks in the morning from 8:15
AM to 11:15 AM while the control teachers taught their two 90 minute science blocks late-
morning to early afternoon from 11:45 AM to 1:15 PM. The exception to this was the one
treatment teacher with students classified as behaviorally disturbed students. For thefirst 6
months, science was typically taught every other day and for the remainder of the school year,
the teacher taught science daily. According to the teacher, this class progressed at a slower pace,
based solely on student needs. Assessments were generally open book/open notes, and modified
from the recommended original version. Chapter projects and lab zone activities were not
conducted. If any type of demonstration was done, it was ateacher demonstration.

In general, the control teachers covered the themes that were assigned to their house, using
Control Program C Teacher’s Edition as a guide and ensuring that state standards were met.
Observations and interviews revea ed some changes in teacher’ sinstruction from fall to spring.

“ There was still some question on the teachers part in early February that all materials had been received and/or properly distributed
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Thiswas primarily related to hands-on and lab activities. While some of the control teachers
were till using labs in the spring, they noted that they had made some changes to how much
freedom they could allow their students when conducting these types of activities, including

student-led and hands-on labs. One control teacher had cut out all labs and student hands-on
activities because of behavior issues.

Teachersvaried in their individua instruction, but for lecture classes throughout both the control
and treatment classes, where new material was taught, most began the class with a“Do Now”
activity. This“Do Now” activity generally consisted of three questions relating to the lesson in
which students were to engage in independent work answering the questions in complete
sentences. This activity was a school focus and often teachers would conduct whole group
discussions regarding the questions, guiding students to the answers. Following the “Do Now”
activity, there would be alesson warm up activity, teacher demonstration or review relating to
the lesson or concept. Teachers took different approaches to instruction, with some preferring to
have students read from the text to use as a starting point for discussion or activities. Others
offered more traditional teacher-led lectures. All teacherstried to provide real-world
connections to concepts and check understanding through oral questioning during class or
through writing activities or worksheets.

One treatment teacher, due to behavior issues, atered his teaching style after Spring Break and
State Testing (late April) to having the students choose a module within the Transformation
Theme. From the books within that theme students were to choose a chapter and a section and be
able to present the key concepts, questions and terms to the class. The teacher would assist in
presenting all the material, expounding where appropriate to completely cover the materia via
discussion format. This teacher continued this approach to the end of the school year.

Observed lab activities conducted by both the control and treatment teachers generally started
with awhole group overview of materials, procedures and teacher expectations. Then the
activities were generally conducted individually or in small groups, whereby the teacher would
monitor, answering questions, and guiding them. All teachers provided some real world
connections during these activities. Lab reports were part of the process as were whole group
discussions summarizing results. Oneitem of note in regard to labsis that several teachers noted
that they were not conducting student lab activities with their classes due to student behavior.
However, this was evenly distributed across treatment and control classrooms.

In general, treatment and control group teachers reported that they assigned the same amount of
in class work and homework. Teachers reported that they assigned on average 80 minutes of
homework per week and 125-150 minutes of in-class or independent work. Additionally,
teachers in both groups noted that there were no significant differencesin the materials and
activities used in their classes. The grading system within this multi-grade format was based on
defined grade level expectations; despite the fact that the teaching materials and approaches were
the same across all grade levels and both treatment and control classes.

Highlights: Overall, within both the treatment and control group there were notable differences

amongst teachers within each group in terms of teacher experience, ability and classroom
management styles. However, across all teachers, there were no major differences between
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control and treatment teachers. While al teachers had different teaching styles and general
approaches, they were all capable in terms of covering the content in their science courses.
Again, it isimportant to note that this school was brand new, bringing administration and
teaching staff together for the first time. The teachers had access to their new classrooms only
two days prior to the start of classes. This caused a high level of frustration dueto lack of
sufficient time to unpack, prepare the classrooms and get materials organized prior to the
students’ arrival. The administration seemed to be in asimilar position, and in general, everyone
was scrambling at the start of the year to do the best that they could under the circumstances. As
aresult, the PH Science Explorer consumable and non-consumabl e kits, technology pieces and
all other supplemental components were not fully distributed to teachers and by extension, were
not utilized in the treatment classes until well into the school year, some as late as February.

SiteD

About the School: Site D islocated in suburban Kentucky just 15 miles from downtown
Cincinnati, Ohio. The school itself islocated near a more affluent neighborhood with older, but
well kept homes. The school was built in the 1960’s. Enrollment for the 2005-2006 school year
was 788 students. The school serves grades 6, 7 and 8 and the teacher to student ratio is 1:18.

The overall student population is primarily Caucasian. The ethnic breakdown of students at the
school isasfollows:

97 % White;

1% Hispanic;

1% Asian/Pacific Islander;
<1% African American;

According to the school’ s report card, the average experience of teachers was 10.8 years.
Additionally performance on state tests was average to slightly above average. Kentucky uses
the Commonwealth Accountability Testing System (CATS) to hold schools accountable for
student progress. CATS consists of three parts: the Kentucky Core Content Tests, the national
Comprehensive Test of Basic Skills (CTBS/5), and other measures of the school’ s performance,
including attendance, retention and dropout rates. Together these three elements make up a
school’s CATS Performance Score for every two-year period. State assessments on science are
conducted in the 4™, 7" and 11™ grades. In reading (assessed in 7" grade) the school’ s academic
index was 86.7. In science (also assessed in 7" grade) the school’ s academic index was 77.3
compared to the state' s academic index of 74. Writing was 70.7 compared to the state average at
57.3, and mathematics (assessed in 8" grade) was 78.6 compared to the state average of 71.

Study Participants: There were two 8" grade science teachers that participated in the study (one
treatment and one control). Each teacher taught four 50 minute classes during the first four class
periods of the day. There were 236 students at this school participating in the study. The average
class size was 30 students, ranging from as few as 26 students per class to as many as 32.

The school is split into two 8" grade teams; the treatment teacher was on one team, the control
teacher on the other. The treatment team contained 12-15 inclusion specia education students,
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while the control team was assigned approximately 15 students with high behavioral/socia
issues. Other than that, both teams had students with arange of ability levels, with the mgjority
being average. According to the treatment teacher, two of the classes he taught were “higher
performing” in terms of their general science ability in comparison to students in the school’s
population. The teacher noted that this did not occur by design. The other two classes contained
several special education inclusion students. The teacher noted that in these two periods there
was agreat deal of differentiated instruction including paraphrasing and that the genera level of
discussion was limited in comparison to the other two higher performing periods.

Additionally, both the treatment and control teachers taught a 5™ period that was referred to as a
“core plus’ period. During this class each of the four science class students rotated though
during the course of the week. The period was officially for remediation and often times used as
an extension of theregular lesson. Thiswas not a separate class of students, but an opportunity
for students from the first four periods to have aremedia or additional science period once each
week.

Science Curriculum and Resources: There were no school-wide initiatives in science underway
during this school year. The school did offer extended school services and a* school within a
school program” to provide help to students who needed extra assistance in al subjects.

The control group curriculum consisted of a 2002 edition of abasal modular science curriculum.
Thisisthe same program used at School A. To reiterate, control program A is made up of 15
modulesin earth, life and physical science. The program offers a number of very similar
components as the 2005 PH Science Explorer program, including student worksheets and
homework, test generator, pacing suggestions and lab activities. However, the control program
lacks the 2005 Science Explorer’ s integrated math and reading support activities, numerous
scaffolded questions, and increased differentiated instruction. The biggest difference was the
number of ancillary resources, including lab videos and online resources offered in the Prentice
Hall Science Explorer program.

The control group teacher relied almost exclusively on the basal program to guide her sequence
and content covered. Due to the age of the control program, there were fewer resources available
to be used by the teacher. Nevertheless, the teacher used many of the limited resources and
student assignments from the program.

The control teacher taught the same lesson to all four of her classes and noted that some slight
modifications were made based on the needs of the class. She generally was on the same pace
with al four classes, but noted that if a particular class was not grasping the concepts, there
would be times when the four classes would be off alesson or two as she retaught concepts to
bring the slower class back up to speed. According to the control teacher, the large class sizes
limited the frequency at which she conducted labs. These activities could be fairly time
consuming given the large size of the class and often times were prohibitive due to the lack of
available resources.

The treatment teacher used the 2005 Science Explorer program exclusively and followed the
implementation guidelines amost exactly. He did note, however, that providing adequate lesson
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closure was challenging due to lack of time. Often classes would end with the lesson closure
completed the following day emphasizing what was done, why and how it all tied into the
previously learned material. Overall, the treatment teacher had an extremely high rate of
implementation fidelity across all data collection measures.

In summary, both control and treatment group teachers used modular science programs. All
teachers must follow state guidelines to prepare students for testing, so in genera the content
covered was extremely similar. Also, due to the similarities of the programs used by both
teachers, the sequence and material covered was closely matched.

Instructional Practices and Strategies. Teachers varied slightly in their individual instruction,
but overall provided similar instruction. Both teacherstried to provide real-world connections to
concepts and check understanding through oral questioning during class. Teachers augmented
lecture classes with lab activities, demonstrations, long-term projects, and other hands-on or
exploration activities.

The treatment teacher’ s classroom was a lab-type classroom with tables, and counters
surrounding the room. There were also sinks and lab materialsin the room. The control

teacher’ s classroom was aregular class on the other side of the school. They had to bring in al
lab materias (including water). Based on observations and interviews with the teacher, this made
labs more difficult to conduct.

Teachers assigned homework on average three times per week; however, the treatment teacher
reported assigning nearly double the amount of homework as the control teacher. Otherwise,
teachers reported very similar use of materials and activities with their classes. The treatment
group teacher, as mentioned previously, used the Science Explorer components almost exactly as
prescribed by the program. The control group teacher used slightly more self-created materials
and other collected worksheets for homework because of missing pieces of the control program.
Teachers estimated on average, that 90% of homework was completed, with arange of 75%-95%
depending on the class and teacher. Both teachers reported that they checked homework for
completion, and usually graded homework aswell. Both teachers also graded lab reports and
long-term projects.

Both teachers used informal assessment on aregular basis, typically through oral questioning and
independent practice checks. They were also quite similar in their use of formal assessment.
Both teacherstypically gave 1-2 quizzes each month and about 1 formal chapter test per month.
However, the control teacher reported using performance assessments with her students nearly
three times as much as the treatment teacher.

Highlights: There were no magjor concerns for this site. Both teachers were equally competent
and skilled. While they had different teaching styles, they were both very good teachers and
related well to the studentsin their classes. In addition, the treatment teacher did an excellent
job of following the implementation guidelines.
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Table D1. Percent of TeachersUsing Science Explorer Program Materials (Print Resour ces)

Rarely or A coupletimes  Onceper | A fewtimes Everyday or

never per month week per week | almost every day
Teacher® Edition 4.3% 2.2% 0% 2.2% 91.3%
Student Edition 4.3% 0% 0% 19.6% 76.1%
g!sg‘u?cg’: VEsErig 26.1% 6.5% 0% 37.0% 30.4%
Color Transparencies 30.4% 6.5% 19.6% 30.4% 13.0%
Teacher@ English
Language L ear ner 93.5% 4.3% 2.2% .0% .0%
Handbook
gﬂ'g;dwifak‘aggka”d 32.6% 8.7% 43% 45.7% 8.7%
g‘ﬁmcﬁiﬁgf and 76.1% 0% 2.2% 13.0% 8.7%
'Bnoqouk”y Skills Activity SRS 6.5% 43% 6.5% 2.2%
\TN? kpgggli“ elijer 73.9% 13.0% 8.7% 2.2% 2.2%
ii&;ﬁ"r‘g&&psw'th 87.0% 10.9% 2.2% 0% 0%
Zrogressemg”'to””g 56.5% 26.1% 13.0% 2.2% 2.2%
Sgﬁp}‘;gh""pta and 39.1% 45.7% 10.9% 4.3% 0%
gc‘?aeﬂ'(;gcs;;f‘;ﬁ?'esmr 69.6% 13.0% 10.9% 2.2% 4.3%
Differentiated
Instruction Guideto 67.4% 13.0% 8.7% 6.5% 4.3%
Labsand Activities
I\Sﬂp;rgrfg l;a”g“age 95.7% 0% 0% 0% 4.3%
g;:gfercg"PH il 65.2% 15.2% 43% 8.7% 6.5%
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Table D2. Percent of TeachersUsing Science Explorer Program Materials (Non-Print Resour ces) on a Given
Month

Material %*

Discovery Channel Videos 69.6%
Exam View CD ROM (Test Generator) 65.2%
Consumable Materials Kit 63.0%
Non-Consumable M aterials Kit 60.9%
PH School.com or @o OnlineClinks from textbook 56.5%
Teacher Express CD ROM 56.5%
Used display device (projector attached to computer) 50.0%
Lab Zone Easy Planner CD ROM 45.7%
I nteractive Textbook Online 32.6%
Lab Activities Videos 26.1%
Presentation Pro CD ROM 26.1%
Student Edition on Audio CD 21.7%
Other.non—PH softwareor internet resourcesfor support 10.9%
materials

Other non-PH softwareor internet resourcesfor professional 2 204

development

*0o reflects percent of teachers who reported using the listed program materials anytime
during the month as noted on the teacher log.

Table D3. Percent of Teachers Using the Following Lab Activitiesin a Typical M onth

Never 1time 2 times 3times 4 times
Chapter Project 54.3% 32.6% 13.0% .0% .0%
SkillsLab 34.8% 37.0% 26.1% 2.2% .0%
Technology L ab 80.4% 17.4% .0% 2.2% .0%
Consumer Lab 87.0% 6.5% 4.3% 2.2% .0%
E;';' LBl 78.3% 19.6% 0% 2.2% 0%
Skills Activity 28.3% 17.4% 19.6% 21.7% 13.0%
Try ThisActivity 32.6% 39.1% 19.6% 2.2% 6.5%
Discover Activity 21.7% 30.4% 32.6% 6.5% 8.7%
At Home Activity 80.4% 10.9% 6.5% 2.2% .0%
JEEE 26.1% 26.1% 32.6% 4.3% 10.9%
Demonstration
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Table D4. Percent and Rating Given to Usefulness of Science Explorer Resour ces/Pr ogram Components
(Teacher Survey)

Percent who

indicated useful to

Resour ce/Program Component very useful Mean* Std. Deviation

Infor mal assessments 92.9% 4.43 646
Review materials/exer cises 92.8% 4.29 611
Supplemental worksheets/books provided with the 85.8%

program (as awhole) 4.14 1099
Formal assessments 85.7% 4.14 663
Ease of use of the textbook 80.0% 427 .799
Organization of the textbook 80.0% 4,13 915
Independent practice exer cises 78.6% 4.07 917
Technology in the program 75.0% 3.67 1.155
Professional development resour ces 66.7% 3.83 1.169
Enrichment resources 64.3% 3.86 770
Teaching tips 60.0% 3.53 1.125
Remediation resour ces 58.4% 3.58 .996
L esson planning resour ces 53.9% 3.62 1.193
I ntervention resour ces 50.0% 3.58 1.084
Program@ Internet resources 33.4% 3.08 1.084

*Based on scale of 1-not at all useful to 5-very useful

Table D5. Rating Given to Usefulness of Science Explorer Resour ces* (Exit I nterview)

Std.
Minimum Maximum | Mean Deviation

Guided Reading and Study Workbook 5.00 5.00 5.00 .00
I-Text CD-ROM and online access 4.00 5.00 4.67 .58
Teachers Edition 4.00 5.00 4.58 49
All-in-One Teaching Resour ces 3.00 5.00 4,50 .87
Teacher EXPRESS CD-ROM 3.00 5.00 4.50 .87
Student Edition 4.00 5.00 442 .49
Exam View CTB CD-ROM 3.00 5.00 4.38 .95
Discovery Channel Video 3.00 5.00 4.17 .98
Test Preparation Workbook 3.00 5.00 4.00 1.00
Presentation EXPRESS CD-ROM 3.00 5.00 4.00 1.00
CD-ROM Activities 3.00 5.00 4.00 1.00
Non-consumable M aterial Kit 2.00 5.00 3.92 111
Lab Zone Easy Planner CD-ROM 3.00 5.00 3.90 74
Inquiry Skills Activity Book 111 3.00 4.50 3.83 .76
Consumable M aterial Kit 2.00 5.00 3.70 1.10
Pacing guidelinesin the Teacher Edition 3.00 4.00 3.60 .55
Color Transparencies 3.00 4.00 3.60 .55
Student Edition on Audio CD 3.00 4.00 3.50 71
Lab Activity Video 3.00 4.00 3.50 .58
Reading Strategies for Science Content 3.00 4.00 3.50 .58
Progress M onitoring Assessments 3.00 3.50 3.25 .35

*|tems eval uated by 1 teacher excluded.
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PRENTICE HALL 2005 SCIENCE EXPLORER STUDY

I mplementation Guidelinesfor Teachers

I ntroduction

Welcome, and thank you for participating in the Prentice Hall 2005 Science Explorer Study.
We believe your experience with our study will be rewarding and enjoyable. Not only will you
contribute to cutting-edge research, but you will also benefit from first-rate professional
development provided by Prentice Hall professional training specialists.

We understand that it may be challenging to change former practices and implement a new
science program. Therefore, we greatly appreciate the time and effort you will be putting into
making this study a success. However, we also realize that there will be obstacles and challenges
as you begin to implement this program. Under these circumstances, we want and need to hear
from you; we will make every attempt to guide you through those challenges. In fact, it is
critical that any problems you encounter be addressed as soon as possible to ensure that this
program is being implemented to its full potential. Feel free to contact Dr. Mariam Azin Manley
at PRES Associates by phone (307) 733-3255 or via e-email mazin@presassociates.com if you
have any questions, problems or concerns.

The following provides answers to some common questions teachers may have related to this
study. Please read through all of these questions/answers. Again, should you have further
guestions, please contact PRES Associates.

Why Is This Research Being Done?

Asyou are aware, the No-Child Left Behind (NCLB) of 2001 requires that educational materials
and strategies used by educators in the classroom must be proven by scientific research to
improve student achievement in the classroom. Prentice Hall has developed a strong research
model for determining that their programs are scientifically-based and successful. As part of this
ambitious research agenda, Prentice Hall has contracted with PRES Associates®, an externa
educational research firm, to conduct a rigorous quantitative research study on the effectiveness
of the Prentice Hall 2005 Science Explorer. This Study will contribute to the growing research
base behind Prentice Hall 2005 Science Explorer and the effectiveness of different approaches to
science instruction.

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

It takes more than a good curricular program to raise students knowledge of science. It also
takes good teachers with a thorough understanding of the curriculum and who are supported by
professional development, school administrators, and parents/guardians. To this end, it is hoped
that through the professional development training sessions provided by Prentice Hall on the use
of its 2005 Science Explorer program, all “treatment” teachers participating in the study will gain
the knowledge and skills to successfully implement this program right from the start.

Asyou will soon learn, this science program provides numerous teaching resources and supports.
In order to implement this program successfully, it is essential that teachers have a thorough
understanding of the materials provided by the 2005 Science Explorer program. Rather than
having teachers figure it out on their own, professional trainers will guide you through this
process, offering examples of when to use certain materials, how to manage and supplement
classroom instruction, what types of assessments to administer, and so forth. In addition, training
will be provided on the science technology available.

Why Do | Need To Follow These Implementation Guidelines?

The Teacher Implementation Guidelines were developed as part of the Prentice Hall 2005
Science Explorer Pilot Study. The guidelines are designed for “treatment” teachers to use while
implementing the new program. The guidelines point out key program components that must be
implemented during science lessons. These key program components have the greatest influence
on student learning and performance and therefore should be implemented. In addition, it is
critical to ensure that all “treatment” teachers are implementing a similar instructional model.
That is, if teachers are modifying the program to an extent that it no longer resembles the original
program, the study becomes invalid. In sum, by providing these implementation guidelines, we
are attempting to (1) maximize the potential of this science program, and (2) ensure that the
program is being implemented with equal fidelity across teachers. To reiterate, it is essential
that all “treatment” teachers implement the program fully as prescribed in the following
implementation guidelines.

That said, we do not expect that all teachers will teach in the same style or manner, or even use
all of the same ancillary program resources. We know that each teacher has different teaching
preferences and different student needs. We trust your professional judgment and ask that you
try to implement the program as best you possibly can while meeting your instructional needs.

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

Please note that you will have a numerous materials to draw from as you implement the
program. We do not expect you to use all components. You will find that some materials
work better for you and your classes than others, but we ask that you consider each
program component and try them asfeasible.

Materials that have been or will be provided to you for each 2005 Science Explorer Module
that you will teach from are asfollows:

Student Edition (SE)

Student Edition on Audio CD

Guided Reading and Study Workbook
Spanish Student Edition

Spanish Guided Reading and Study Workbook
Spanish Teaching Guide with Tests
Teacher’s Edition (TE)

All in One Teaching Resources

Lab Activity Video

Discovery Channel Video
Consumable Materials Kit
Non-consumable Materias Kit
Interactive textbook online

Color Transparencies

You will also receive the following resour ces that can be used in all modules:

Teacher Express CD-ROM

Presentation Express CD-ROM

Lab Zone Easy Planner CD-ROM
ExamView CTB Test Generator CD-ROM
Progress Monitoring Assessments

Test Preparation Workbook

Test-taking Tips with transparencies
Inquiry Skills Activity Book 111

Reading Strategies for Science content
Teacher®English Language Learner Handbook
Teacher Online Access Pack

Guided Reading and Study Workbook

Within each lesson, your Teacher’'s Edition (TE) will reference these resources when
appropriatefor use.
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IMPLEMENTATION GUIDELINES

Please follow these guidelines as you implement the Prentice Hall 2005 Science Explorer
program. All of these checked itemsare considered critical to the success of the program.

O PACING GUIDELINES. In the TE for each 2005Science Explorer module you will find
Pacing Options, which gives the suggested teaching time required for each lesson.
Teachers should aim to teach each lesson within the time period suggested by the
Pacing Options.

O CHAPTER PROJECT. For each chapter taught, the 2005 Science Explorer program offers a
chapter project. This ongoing project, which students work on throughout the chapter
activities, is an integral part of the program. Your All in One Teaching Resources
provides a detailed Chapter project guide for each project, and includes teaching notes, 2
project worksheets, and a project scoring rubric. Students should complete the chapter
project for each chapter taught.

O LAB ZoNE ACTIVITIES: You have a choice of 6 Lab Zone activities that will arise as
options during each lesson. It isimportant that you provide students with at least one of
these Lab Zone demonstrations and hands-on activities with each Chapter Section
taught, as they encourage students to develop inquiry skills. Your Lab Zone Easy
Planner CD-ROM, when available, will assist with lab planning. You will also be
provided with Consumable and Non-Consumable materials kits to help you conduct these
activities. Lab Zone Activities available include:

0o Ongoing
Chapter Project (required): Provides opportunities for long-term inquiry

o Full Period (some of these activities are available as labs your students can conduct or as Lab
Zone Videos. They are designed to provide in-depth practice of inquiry skills or science concepts)
Skills Lab
Technology Lab
Consumer Lab
Design Your Own Lab

0 Short Exercises
Sills Activity: Directed activity that allows students to practice a specific skill
Try This Activity: Directed activity that reinforces key concepts
Discover Activity: Open-ended activity to explore lesson before reading.
At Home Activities: Quick, open-ended activities for home and family.
Teacher Demo: Designed for teachersto present concepts to students.

O PRrETEACH. Teachers should introduce each Chapter Section in an engaging manner and
provide some background on the topic to be presented. The Build Background
Knowledge activities and Discover Activity Lab Zones provide good opportunities to do
SO.
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O INTRODUCE KEY CONCEPTS AND TERMS. Teachers must review all Key Concepts and
Key Terms in each Chapter Section taught.

O READING CHECKPOINTS. The TE and SE point out Reading Checkpoints throughout
each lesson. Teachers should use these questions for reinforcement of lesson and to
check understanding.

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

O |INDEPENDENT PRACTICE. Teachers should assign homework and independent practice
for each lesson. That is, students should have an opportunity to practice new science
concepts/skills on their own. The Guided Reading and Study Wor ksheets are designed to
provide students with independent practice, though you can, obviously, use your own
assignments. When feasible (e.g. not during testing) students should be assigned
approximately 30 minutes worth of independent practice each school night. Note that
when assigning homework, students should be able to take the textbook home.

O CHECK UNDERSTANDING AND ASSESS KNOWLEDGE. Within each Chapter Section, the
program presents teachers with opportunities to check student understanding. Checks for
understanding for use in the middle of alesson can the TE under Monitor Progres sand
Reading Checkpoint.

To assess understanding at the end of each lesson, the text offers Reviewing Key
Concepts questions and Performance Assessment suggestions. These can be used as in-
class group activities, in-class independent practice, or homework. Teachers should
check understanding and assess knowledge throughout each Chapter Section.

At the end of each chapter, teachers must formally assess students' knowledge of the
material covered in the chapter. That is, some form of a chapter test should be given to
students. This will help you determine how students are performing and their level of
understanding. The 2005 Science Explorer program offers various resources for assessing
students at the end of a chapter, including Performance Assessments and Chapter tests in
the All In One Teaching Resources book, or you can create your own by picking test
items provided with your PH program materials. It is strongly recommended, but not
required, that teachers use some of the Standardized Test Prep questions at the end of the
chapter.
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O MATH: ANALYZING DATA AND WRITING IN SCIENCE. The 2005Science Explorer program
offers activities designed to reinforce higher level math and writing skills through the
Math: Analyzing Data and Writing in Science activities presented in the text. Teachers
should try to assign at least one Math: Analyzing Data and one Writing In Science
activity per chapter taught.

O DIFFERENTIATED INSTRUCTION:. Teachers should try to tailor instruction to meet the
needs of all students. Throughout each lesson, the TE codes questions and activities
according to difficulty (L1, L2, L3),. Differentiated Instruction boxes offer suggestions
for activities designed to meet different student subgroups, such as “English
Learners/Beginning,” “English Learners/Intermediate,” “Less Proficient Readers,”
“Special Needs’ and “ Gifted and Talented.”

O OTHER PROGRAM COMPONENTS. All other materials and activities provided with
this science program and not listed here are considered optional. However, the
following Prentice Hall program components are highly recommended. If it's
feasible and practical, consider using the following:

Discovery Channel School Videos

Science and Technology Activities

Science and History Activities

Reading Strategies for Science Content
Standardized Test Preparation and Test-Strategies

As you are aware, we will aso be monitoring implementation. We will also conduct two
classroom observations, in part, to determine the extent to which teachers are implementing all
key components. In addition, teachers will complete monthly logs to indicate the extent to which
they used key and optional components. We will provide more detail on the teacher logs shortly.
Together, this datawill help us determine the fidelity of implementation.
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