


and suggested that improvements might include making
the book more user-friendly, specifically by making work-
book pages perforated for easy removal. Treatment teach-
ers agreed that the workbooks did not work well in their
classrooms. Teachers found the workbooks unclear, diffi-
cult to grade, as well as lacking in practice worksheets and
objective activities.

ExamView Assessment Suite Software. Teachers overwhelm-
ingly reported that the ExamView software was a valuable
tool for creating tests and quizzes. Teachers found the
program easy to use and liked the ability to easily create
multiples versions of their test. Teachers did express a
desire in having a better variety of question formats,
specifically more objective format questions.
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Untamed Science Video Series. The video series did a good
job of supplementing the student experience according
to student and teacher feedback. Students rated the video
series highly as a component of the curriculum (M=2.82out  Product Satisfaction Summary H
of four). Teachers felt that while some of the video seemed
slightly “corny” or “cheesy” students seemed to be engaged
by the short length of the clips and interesting topics.

Overall, student and teacher users of the Miller &
Levine Biology (2010) program were satisfied the curric-
ulum program. The top strengths of this curriculum,
as reported by students and teachers, were organization
of materials, alignment and relevance of supplemental
elements, and finally the pictures, graphics, and figures
created to visually represent important information.
Organization and information layout were two main
complaints of teachers in the control condition. Control
teachers also found information in their texts to be incor-
rect and out of date, an aspect that was well-addressed by
the Miller & Levine Biology (2010) program.

Some teachers did find the amount of material over-
whelming and as well as the amount of ancillary materials
that accompanied the text. Others asked that the program
include more games and activities teachers could use to

supplement the classroom experience.
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Section Seven: Discussion

The purpose of the current study was to understand
how student attitudes and achievement in biology would
be impacted based on use of the Miller & Levine Biology
(2010) program versus a similar, competitor program. The
study included complete tracking of product use and satis-
faction with the Miller & Levine Biology (2010) program
as well as a range of other implementation and outcome
measures. The following is a brief discussion of key themes
from the efficacy study as well as study limitations.

Efficacy Study Key Findings

Complete Curriculum

Concerns about improving science curriculum as ameans
to increasing scientific literacy for America’s students can
be most effectively addressed through creating a compre-
hensive, complete curriculum. It is clear that teachers and
students perceived the Miller & Levine Biology (2010)
program as a complete curriculum. Although we received
occasional comments indicating a desire for more lab exer-
cises or additional Untamed Science videos, the program
was widely perceived as being a necessary and sufficient
program in which to educate students in the content of biol-
ogy. This is contrasted with everything that we observed in
control classrooms. Control teachers normally compiled a
variety of resources to pull together lessons for their classes.
Although the publication date of all control curricula was
older than a 2010 copyright, the most common sentiment
expressed toward control curricula was dissatisfaction with
both the core text as well as most ancillary components.
While control teachers spent time compiling lessons from
a variety of online and other sources, those using the M:ller
& Levine Biology (2010) program spent that time selecting
from a variety of published program resources. While most
of the treatment teachers reported spending extra time
planning lessons using the new program, actual use of the
new materials (e.g., lesson planner and ExamView) actually
made planning more efficient. So, it is evident that the wide
variety of materials available (and in multiple formats) was
perceived as a huge improvement over previous curricular
options. Further, it is apparent that teachers and students
using the Miller & Levine Biology (2010) program perceived
itas a complete biology curriculum, and not just a collection
of core materials with non-significant ancillary materials.

Students and Teachers Liked the Miller
& Levine Biology (2010) Program

As previously mentioned, most control teachers
expressed the opinion that they disliked their textbook

and chose to use material outside of the textbook to teach
core concepts. In fact, control teachers were much less
likely to draw the source of course content from textbooks.
We observed them using a variety of materials, including
websites, teacher-created transparencies and handouts.
This is contrasted with the frequent usage of the Miller &
Levine Biology (2010) textbook and core ancillary mate-
rials that we observed in classrooms (and subsequently
reported in logs). Not only did teachers and students use
their books more frequently, but they also liked the mate-
rials when they used them. Students were especially likely
to report how features such as the art/graphics, key ques-
tions, and highlighted vocabulary terms made learning
concepts easier. Generally speaking, we observed more
consistency across classrooms for those using the Miller
& Levine Biology (2010) program. This is encouraging
in that while teachers can be skilled in a variety of areas,
the responsibility of designing one’s own biology curric-
ulum exceeds what school and district administrators
should expect from a professional teacher. The burden of
addressing the numerous state and district content stan-
dards, as well as effectively addressing multiple student
learning levels simultaneously is only compounded by
the responsibility to write lessons, develop exercises, labs,
exams, for any teacher. Having a program that effectively
makes planning and teaching easier is addresses a strong
need for any science classroom. This is perhaps one of the
strongest features of the Miller & Levine Biology (2010)
program, where its strength lies in the ability for teachers
of various experience levels to use the program without
having the reinvent the wheel for each lesson. These facts,
coupled with students’ strong preference for the Miller &
Levine program in comparison to control text, provides a
strong case that teachers and students alike preferred to
use the Miller & Levine Biology (2010) program.

Factors that Predicted Student Performance

Aside from previous performance (pretest), teacher
and classroom characteristics had the most impact on
student achievement, with teacher and student rapport
having the greatest impact on students’ scores. These are
followed closely by student attitudes, primarily students’
self-efficacy. In fact, individual student demographics had
little impact on the predicted score when compared to
teacher or classroom characteristics and student attitudes.
For example, there was only a 1.3 point difference to
between Latino and Caucasian students while a student’s
self-efficacy could predict a difference of up to 3.84 points.
These findings are noteworthy because we understand
that teachers are an essential component to the learning



process for students. Further, any program or materials
that can facilitate student and teacher rapport would only
enhance student performance. While we cannot defi-
nitely state that the use of the Miller & Levine Biology
(2010) program caused student achievement to increase,
we can, however, identify the trend that those who fully
implemented the program had significant increases in
student achievement beyond their control counterparts.
Only future research that would artificially manipulate
implementation level could address the causal question
more directly. However, we at least understand that those
students who were in classrooms where the program was
used as intended had the best performance.

Reconciling Differences in Student Performance

In our analysis, we also need to reconcile differences
in student performance for the two primary outcome
measures—the SAT9 and the Biology Core Content
Assessment. As a reminder, the SATY9 had more general
science questions in comparison to the Core Content
Assessment, which relied only on questions specific to
the core areas of biology (i.e., Nature of Life, Ecology,
Cells, Genetics, and Evolution). High implementing treat-
ment students performed significantly better than control
students on the SAT9 test, but no differences were found
for the Biology Core Content Assessment. We believe the
following explanation is a possibility for these discrepant
results. The SATO requires students to answer more gener-
al life science questions, and in fact may require students
to generalize the information that they learned in biology
class. It is possible that the Miller & Levine Biology (2010)
text helps students develop general science knowledge in
addition to the specific biology content knowledge that

was available on the Core Content Assessment. This may
be due to features such as the Big Idea question, which
directed students to reflect on the bigger picture when
learning the content in each chapter. Instead of learning
isolated biology concepts (similar to those in the control
group), treatment students were constantly, and intention-
ally, being reminded that the concepts in science all tie
together. While the Core Content Assessment showed that
the central concepts of Biology were taught and learned
by students in both the control and treatment groups, the
SAT9 showed that students in the treatment group could
apply their knowledge more broadly.

Study Limitations

Given that implementation level was not randomly
assigned (e.g., teacher behavior and decisions about
program used determined implementation level) we are
less confident in our ability to state that high implemen-
tation of the program caused students to have higher
achievement in biology. It is possible that better teach-
ers were better implementers of the program, and conse-
quently this was the most important factor influencing
students’ scores. However, it is clear that those students
in classrooms where more of the Miller & Levine Biology
program was implemented did have higher achievement
in one measure of biology (SAT9). Future efforts to exam-
ine this causal relationship could specifically manipulate
this factor to see the extent to which it predicts higher
student achievement beyond other teacher and student
characteristics.
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Appendix B. Training Description

Teacher training was comprised of two distinct
sections: research study orientation and product training.
All participating sites participated in training at their own
school sites prior to the start of study participation. Most
training sessions occurred in August 2009, while a few
sites were trained in early September 2009.

Research Study Orientation: A representative from either
the Cobblestone research team or a representative from
the Pearson Academic Research team provided the study
overview training to all participating treatment and control
teachers and study liaisons. The research study orientation
included a review of study activities, including timelines
and procedures for pre/post testing and shipping back
testing materials. The orientation also included collect-
ing specific teacher information such as contact informa-
tion, demographic information and signed teacher consent
forms. Most study orientation sessions were held prior to
the product training sessions so all teachers could be pres-
ent, but then control teachers could be excused while treat-
ment teachers attended the product overview sessions.

Product training: A Pearson representative (most with
prior expertise in teaching Biology or another type of
high school science) conducted the product overview

training for approximately 6 hours during the first session.
Trainers were also previously trained on how to conduct
teacher training in July 2009 so training sessions would be
consistent across study sites. Trainers used a power point
presentation to review the program components and also
demonstrate online features of the program. All trainers
were familiar with product components and referred to
the study implementation guidelines (see Appendix E) to
ensure that teachers were aware of the most critical compo-
nents of the program to implement during the study. A
follow up training was held with all study sites in which
trainers visited individual schools a few weeks after the
school year began to reinforce usage of program compo-
nents and to identify any problems that teachers were
having using the new program. During follow up sessions
trainers also reviewed additional online components and
signed up individual students on the online system. Train-
ers also provided their individual contact information for
teachers to follow up with them directly if they had any

questions about the program or specific components.



Appendix C. Teacher Interview Protocols

Treatment Teacher Interview Protocol

1. Comment generally on your view of how your year has
gone being part of the study and using the Miller &
Levine Biology program.

2. Differentiated instruction: One definition of differenti-
ated instruction is “A flexible approach to teaching in
which the teacher responds to student differences in
reading level, interests, and learning needs.” Given this
definition, how well do you feel you were able to differ-
entiate instruction for your students this year using the
Miller & Levine Biology materials? (e.g., prompts in
the margin of teacher edition text)

3. Understanding by Design: Please provide specific informa-
tion about what you thought of the following program
components. Please be as specific as possible. To what
extent did each of the following engage students, moti-
vate students, and reinforce learning?

a. The Big Question
b. Chapter Mystery
c. Understanding by Design strategies

4. Digital Path: How much of the Digital Path were you able
to use in the classroom? Did students use it at home?
What were the strong and weak points of the online
services?

5. Product use: For the following question, please indicate what
version, Mainstream or Foundation, you used during the year.
If you used both versions then please comment on the bene-
fits and frustrations that you had when using both versions.
What components of the teacher’s resources and ancil-
lary materials did you find yourself continuously using?

What were characteristics of these components that
made them so appealing to use? Which parts of the
program did you avoid using and why?

Be sure to have teachers comment on the following:

6.

a. Lab manuals (A & B)
b. Study Workbooks (A & B)

What was the strongest aspect of the M&L Biology
program? What was it missing?

Control Teacher Interview Protocol

1.

4.

Comment generally on your view of how your year has
gone being part of the study and using your current
Biology program. (Verify the control program)

. Differentiated Instruction: One definition of differenti-

ated instruction is “A flexible approach to teaching in
which the teacher responds to student differences in
reading level, interests, and learning needs.” Given this
definition, how well do you feel you were able to differ-
entiate instruction for your students using the Biology
program? Do you feel your program was able to meet
the learning needs of all of your students?

. S tudents’ Understanding: Please describe the elements of

the curriculum that best contributed to students’ under-
standing of Biology. Are there particular things that
you did as a teacher (assignments, activities, etc.) that
you think helped contribute to their understanding?

Control Textbook: Please describe the best and worst
features of the Biology program that you used this year.

. Is there anything else you would like us to know about

your classes this year?
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Appendix D. Factors Derived from the
Factor Analysis on Student Posttest Survey

Extraction Method: Principal Component Analysis

Rotation Method: Varimax Rotation with Kaiser
Normalization

Six Factors Extracted

Factor 1: Intrinsic Motivation & Personal

Relevance (Cronbach’s alpha =.903)

1. I think about how the science I learn will be helpful to
me (.818)

. I think about how I will use the science I learn (.801)

. The science I learn is relevant to my life (.723)

. The science I learn has practical value for me (.709)

. The science I learn relates to my personal goals (.697)

S Ot b 00 N

. The science I learn is more important to me than the
grade I receive (.569)
7.1 find learning science interesting (.555)
8. I enjoy learning science (.529)
9. Understanding science gives me a sense of accomplish-
ment (.465)
10. Ilike science that challenges me (.453)

Factor 2: Self Efficacy and Assessment
Anxiety (Cronbach’s alpha =.790)

1. I am nervous about how I will do on science tests
(reversed, .820)

2. I worry about failing science tests (reversed, .811)

3. I become anxious when it is time to take a science test
(reversed, .653)

4. I am concerned that the other students are betters in
science (reversed, .642)

5. T hate taking science tests (reversed, .475)

=2}

. Tam confident I will do well on science tests (.432)

7. I believe I can master the knowledge and skills in the
science course (.248)

8. I believe I can earn a grade of “A” in science class
(.205)

9. Tam confident I will do well on science labs and

projects (.156)

Factor 3: Self Determination

(Cronbach’s alpha =.743)

1. I use strategies that ensure I learn science well (.669)

2. I prepare well for science tests and labs (.655)

3. I put enough effort into learning science (.645)

4. If I am having trouble learning science, I try to figure
out why (.537)

Factor 4: Career Motivation
(Cronbach’s alpha = .845)

1. I think about how learning science can help my career
(.827)

2. I think about how learning science can help me get a
good job (.804)

Factor 5: Grade Motivation

(Cronbach’s alpha =.709)

1. T expected to do as well as or better than other
students in science class (.760)

2. I like to do better than the other students on the
science tests (.693)

3. Earning a good science grade is important to me (.615)

4. I think about how my science grade will affect my over-

all grade point average (.408)

Factor 6: Perception of Teacher

Efficacy (Cronbach’s alpha =.851)

1. My teacher inspires me to do my best in science (.893)
2. My science teacher explains concepts clearly (.875)

3. My teacher makes learning about science fun (.842)

4. My teacher expects me to do well in my science class

(.709)



Appendix E. Efficacy Study Implementation
Guidelines

Each teacher using Miller & Levine Biology (2010)
program should have the minimum in place for program

implementation:

Required:

Exclusive use of the Miller & Levine Biology (2010)
text for reading assignments, either the Mainstream
or Foundation path (appropriate to level of students)

Cover most chapters in first 5 Units of text
Use of Study Workbooks A and B on numerous lessons

Cover all “Key Questions” in chapter that apply to
state standards

Complete all end of Chapter assessments for those
applicable to state standards

Conduct at least three labs from each unit (i.e., Quick
Lab, Design Your Own Lab, Real World Lab, Skills
Lab)

Work through Chapter Mystery (each chapter), includ-
ing clues throughout

Introduce chapter using “Big Idea” and revisit
“Explore the Big Idea” throughout

Refer to “Understanding by Design” ideas in Teacher’s
Edition (TE, Mainstream only)

Read “UbD in Miller & Levine Biology” on page T8

Students should review Visual Analogies and Build
Connections, when applicable

Strongly recommended:

¢ Complete all Lesson assessments for those sections
applicable to state standards

¢ Cover some Caption Questions throughout the chapters

* Go to Biology.com for other resources (e.g., Tutor
Time, Art in Motion, etc.)

¢ Students use of Study Guide at end of chapter
e Use of Lab Manual A/B for labs
e Use of “Untamed Science” videos

¢ Students complete end of section assessments (main-
stream)/Check Understanding (Foundation)

For those using the Mainstream text only:
® Have students complete at least one “In Your Note-

book” assignment per unit (SE)

¢ Students complete at least one “Taking Notes” activity
per unit (SE)

Optional:

® Any other component of the program, such as:
Perform “Analyzing Data” exercises; Standardized
test prep; “Build Vocabulary”; Other Miller & Levine
Biology technology; Test Prep pages; Biology & Tech-

nology, etc.
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Appendix F. School Site Observation

Summaries

Indiana High School- Site 1. During both spring and fall
observations, a total of six teachers were observed, four
treatment and two control, in eight classroom sections.
Three treatment teachers were utilizing the Mainstream
textbook, and one was using the Foundation version.
Teachers used the textbook in a variety of ways to provide
a foundation of classroom learning. In treatment class-
rooms, researchers observed students studying vocabu-
lary in Student Workbooks, discussing in the “Big Idea”
and “Chapter Mystery”, watching an “Untamed Science”
video, participating in teacher lectures from PowerPoint
slides, engaging in a chapter assessment, online work at
biology.com, a quick lab (“Classroom Variation” p. 311).
Non-Miller & Levine Biology (2010) materials used in
these classrooms were labs adapted from other sources
and teacher-created worksheets and PowerPoint slides.
Observers in control classrooms reported that students
completed worksheets and labs from control curriculum
program, participated in lectures from PowerPoint slides
and read sections of the textbook aloud in class.

North Carolina High School — Site 2. Researchers had the
opportunity to observe five teachers at this site over seven
class periods, two control teachers and three teachers
implementing the Miller & Levine Biology curriculum.
Online components were popular in treatment classrooms
at this site, including videos from biology.com, and other
web components such as Tutor Tubes, Art in Motion, and
Visual Analogies. Other activities observed in treatment
classrooms included watching an “Untamed Science” video,
activities in Student Workbooks, referencing Mainstream
textbooks, and “Analyzing Data” exercises, as well as non-
Miller & Levine Biology materials, such as a short quiz
and teacher-created worksheets aimed at specific state
standards. One teacher expressed concern for meeting
state standards and reports creating their own exercises
to better teach required material. Control classrooms did
reading from their textbook, independent student work
on worksheets or handouts from workbooks, and took
notes during a lecture from overhead transparencies.

Oklahoma High School — Site 3. In nine separate class
sections, the research team observed three teachers at this
site combined during both fall and spring observations.
The treatment teachers at this site had a unique experi-
ence with the textbook in their classrooms. While one
teacher used the mainstream textbook throughout the
entire year, the other treatment teacher switched from

Foundation to Mainstream at the end of the first semes-
ter. During the observations, students commented that
the Mainstream text contained too much information
and too many details. They seemed to prefer the Founda-
tion text because it led to increased understanding (not
as much information). During observations, teachers used
the student edition textbooks to provide relevant informa-
tion, present “Key Questions”, and to prompt activities for
small-group work. Treatment teacher also utilized online
elements, including “Chapter Mystery” videos and Tutor
Tubes, as well as FxamView software to review for upcom-
ing exams. The teacher and students utilizing control
curriculum programs did not use student edition text-
books during observations. Students in these classrooms
completed crossword puzzle activities, discussed vocabu-
lary words presented on the overhead projector, and
completed a lab from previous class periods by creating
their own graphs of the data.

Oregon High School — Site 4. Three teachers, two treat-
ment and one control, were observed from this school site
over seven class periods. Research team members observ-
ing this school site reported that teachers were thoroughly
implementing the Miller & Levine Biology (2010) program.
Treatment teachers used only the Mainstream version of
the Student edition textbook and utilized many of the
supplemental materials such as elements included on biol-
ogy.com (Art Review, Visual Analogy), “Chapter Mystery”,
“Big Idea”, PowerPoint slides, study workbook, Quick Lab
(20.1, pg. 305 in Lab Manual), and chapter assessments.
Control Teachers engaged students with vocabulary study
activities, worksheets, and lab experiments.

Oregon High School - Site 5. At this high school site, obser-
vations took place in seven classroom sections, including
two treatment and two control teachers. Like other sites,
this site had one teacher using both student edition text-
book versions, although not in the same class period, and
one teacher utilizing solely the Mainstream version. Teach-
ers implementing the Miller & Levine Biology (2010)
program utilized a variety of elements from the program
in their classrooms, including “Chapter Mysteries”, Quick
Labs, a Visual Quiz, PowerPoint slides, “Big Idea”, “Key
Questions”, labs and demonstrations. The control teacher
engaged students in vocabulary from the student work-
book, independent exam review, and a lab exploration of
a nearby meadow. Control classrooms made little use of
their textbook.



Washington High School — Site 6. In eight separate
sections, biology classrooms were observed for three teach-
ers, two treatment and one control teachers. One teacher
at this site was using both Mainstream and Foundation
texts, however not in the same class periods. Observers
in classrooms using the Miller & Levine Biology (2010)
program reported students were working independently

on activities in the Lab Manual and creating study guides
for upcoming exams. Teachers presented lectures and
“Chapter Mysteries” to students via PowerPoint slides. In
control classrooms, students took notes on lectures from
overheard transparencies and completed worksheets and
diagram-labeling activities.
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Appendix G. Random-Intercept Models

with Covariates

To estimate the program effect, we ran a series of paral-
lel random-intercept models with covariates using STATA,
which falls under two-level linear models in our case since
we have students nested within classes (Rabe-Hesketh &
Skrondal, 2008). All HLM models were ran in STATA
(-xtmixed procedure).

A general linear random-intercept model with covari-
ates can be represented as follows:

Vo= Bit Boxou+ ..+ Bk + G+ &
=(Pr+8)+ Prxey+ ...+ Puxpi + &

In the above model, y# refers to the outcome of student
¢in cluster (or class) j; «’s refer to various students, teach-
er/class variables (i.e., covariates). The random intercept
term (i.e.,§) signals the linear model is of multilevel (two-
level in our study) rather than simple OLS (ordinary least
square) regression. We ran parallel models for each of the
outcomes.

The following is a list of variables and their operational
definitions associated with student background character-
istics and teacher/ classroom/ school characteristics that
were used in the HLM models.

Outcome variables:

1. SAT/9 biology scaled scores posttest

2. Biology Assessment scores posttest

Student background characteristics variables:
1. Proxies for prior academic achievement

e prior SAT/9 scaled scores pretest

* Biology assessment scores pretest
2. Gender: female (0) and male (1)

3. Race indicators
e African American (1)
e Latino (1)
¢ Other ethnicity (1)
* White (reference group)
4. Primary language indicator
* Not English (1)
¢ English (reference group)
5. Mother’s education: ordinal scale ranging from “less
than high school” (1) to “doctoral/professional” (6).
6. Grade level indicators
e 10™ (1)
e Junior or senior, i.e., 11" or 12 (1)
e 9" (reference group)
7. Pre-survey composite affective variables:
a. Student motivation
b. Self-efficacy
c. Student motivation for grades
Teacher/classroom/school
characteristics variables:
1. Condition
e Treatment-low (1)
¢ Treatment-medium (1)
¢ Treatment-high (1)
¢ Control (reference group)
2. Teacher rapport with students
3. Teacher classroom management
4. Years of teaching experience (Number of years
teaching)



App

endix H. Summary of the Impact of

Student and Teacher Characteristics on

Student Scores

Table a shows the possible impact of student and teach-
er characteristics on the predicted posttest SATY score.
The “coefficient” for each variable or characteristic (e.g.,
SATO pretest, Male, Rapport) is used to determine the
impact of the variable to predict an individual student’s
score. The “low value” and “high value” are the possible
range of values that are available for each variable. They
are multiplied with the coefficient and ultimately added to

the intercept value (i.e., 179.77) to calculate the predicted
score. For example, the response range for self-efficacy on
the student survey is 1 to 5. Specifically, a score of 1 on
self-efficacy would predict an additional 3.76 points added
to the SAT9 score while a score of 5 would predict an addi-
tional 18.80 points added. The characteristics of each
student could then be used to predict a student’s SAT9
posttest scaled score.

Table a. SAT9 HLM Model: Impact of Student and Teacher Characteristics on Predicted Posttest Score
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Lowest Highest Coefficient | Coefficient
Fixed Effect Coefficient | Possible Possible x x Difference
Value Value Low Value | High Value

SAT9 Pretest* (scaled score) 0.65 541 843 351.65 547.95 196.3
Rapport* 6.69 1 5 6.69 33.45 26.76

Teacher classroom management® 4.28 1 5 4.28 21.40 17.12

Student self-efficacy* 3.76 1 5 3.76 18.80 15.04

Teacher years of teaching experience* 0.44 1 il 0.44 14.96 14.52
African American* -13.85 0 1 0 -13.85 -13.85
English is not primary language* 11.41 0 1 0 11.41 11.41
Treatment Implementation-high* 7.89 0 1 0 7.89 7.89
Latino* -7.45 0 1 0 -7.45 -7.45

Mother’s education* 1.34 1 6 1.34 8.04 6.70
Treatment Implementation-low 4.85 0 1 0 4.85 4.85
Grade 10 indicator -3.19 0 1 0 -3.19 -3.19

Male 2.6 0 1 0 2.60 2.60

Other ethnicity -2.58 0 1 0 -2.58 -2.58

Junior and senior indicator 1.43 0 1 0 1.43 1.43
Student motivation 0.34 1 5 0.34 1.70 1.36
Treatment Implementation-medium -1.24 0 1 0 -1.24 =124t
Student motivation for grades 0.28 1 5 0.28 1.40 1.12
Intercept* 179.77 1 1 179.77 179.77 NA
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From Table a, it is clear that the biggest predictor of
the posttest SATY scaled score is the pretest score. This
is followed by teacher/classroom variables (e.g., teach-
er rapport with students, classroom management) and
student attitudes (e.g., self-efficacy) and several other
student characteristics (e.g., study condition, ethnicity).

It is important to note that some variables have a range
of possible scores or responses (e.g., student self-efficacy,
Rapport, Classroom Management) while some variable
are either “no” or “yes” (i.e., 0 or 1, respectively). The no
or yes variables include ethnicity, gender, primary spoken
language, grade, and treatment effect. Each of these
groups includes a reference group whereby the compar-
ison is made for the overall group (see Appendix G for

all reference groups). For example, the reference group
for primary spoken language is English. This indicates
that the variable English is not primary language (i.e., ESL
student) is compared to students that speak English as
their primary language. According to the model in Table
a, an ESL student would be predicted to score 11.41 points
more than an English speaking student all other character-
istics being equal. This finding may be confusing consider-
ing ESL students had lower overall scores than English
speaking students. However, two key pieces of information
need to be considered to understand the overall finding.
First, the pretest scores, which were the largest predictor
of posttest scores, for ESL students were much lower than
English speaking students. This explains the overall lower

Table b. Biology Core Content Assessment HLM Model: Impact of Student
and Teacher Characteristics on Predicted Posttest Score

Fixed Effect Coefficient \;';f:ve vHaifl’:; Coeficient Coef::cient Difference
Low Value | High Value
SAT9 Pretest*® 0.68 0 30 0 20.40 20.40
Rapport* 1.36 1 5 1.36 6.80 5.44
Teacher classroom management* 1.11 1 5 1.11 5.55 4.44
Student self-efficacy* 0.96 1 5 0.96 4.80 3.84
Student motivation* 0.65 1 o 0.65 3.25 2.60
Student motivation for grades* 0.5 1 5 0.5 2.50 2.00
African American* -1.65 0 1 0 -1.65 -1.65
Teacher years of teaching experience 0.05 1 34 0.05 1.70 1.65
Treatment Implementation-medium -1.49 0 1 0 -1.49 -1.49
Latino* 1.3 0 1 0 1.30 1.30
Junior and senior indicator -1.28 0 1 0 -1.28 -1.28
Grade 10 indicator* -0.83 0 1 0 -0.83 -0.83
Male 0.5 0 1 0 -0.50 -0.50
Other ethnicity -0.47 0 1 0 -0.47 -0.47
Treatment Implementation-low -0.45 0 1 0 -0.45 -0.45
Mother’s education 0.07 1 6 0.07 0.42 0.35
English is not primary language 0.24 0 1 0 0.24 0.24
Treatment Implementation-high 0.02 0 1 0 0.02 0.02
Intercept* -8.26 1 1 -8.26 -8.26 NA




scores. Second, the change from pretest to posttest scores
for the ESL students was larger than English speakers
(ESL = 20.52, English = 10.42). Since this difference could
only best be explained by primary spoken language (i.e.,
no other student or teacher characteristics could explain
the difference better), the results show that ESL students
outperformed English speaking students on the SAT9
scaled score after controlling for all other characteristics.
This was the overall result of primary spoken language
without looking at differences between the control and
treatment groups; however, the results for the treatment
and control groups are consistent to the overall findings.
This finding may be the result of ESL students becoming
better English speakers by the end of the school. In other
words, the low performance on the pretest may have been
a function of not being able to understand the language
on the SAT9 more than not understanding the scientific
principles on the SAT9.

Table b shows the impact of student and teacher char-
acteristics on the predicted posttest Biology Core Content
Assessment. Again, the table shows that the pretest was the
most important predictor of the posttest score followed by
the teacher/classroom characteristics, student attitudes,
and other student characteristics. However, this model
shows a different finding for Latino students than Latino
students on the SAT9 such that Latino students outper-
form the Caucasian students after controlling for all other
variables on the Biology Core Content Assessment. This
finding is explained similarly to the ESL finding on the
SAT9. That is, Latino students showed a much larger
increase from pretest to posttest than Caucasian students.
However, Caucasian students still showed larger overall
test scores on the posttest than Latino students. Again,
this appeared to be consistent for both control and treat-
ment students who participated in the study.
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Appendix I. Attrition and Differential

Attrition Analyses

Sample attrition is defined as those students who
completed pretests on any of the primary outcome
measures (i.e., Biology Assessment, SATY9, and a Student
Survey), yet did not complete a posttest on any of these
measures. There were 1,537 participating students that
completed at least one pretest and posttest. Of the 1,537
students, 1,200 completed all pretests and posttest. The
original pretest sample (students that completed at least
one pretest measure) included 1,859 students.

The difference between the original sample of students
that took any or all of the pretests and the final number
of students is 322. Of the 322 students, 169 were not
included on the rosters for the second semester and most
likely moved during the first semester. The remaining
153 students were either absent during posttesting or had
moved during the second semester.

An overall summary of the attrition data is provided in
Table a. This table shows that there were no noteworthy
differences when comparing the treatment and control
groups in the percentage of students that did not complete
a posttest after completing a pretest assessment. Overall,
the treatment and control groups had a close percent-
age (17% vs. 18%, respectively) of students that did not
complete at least one posttest after completing a pretest.
After accounting for attrition, there were 889 participat-
ing students (83% of treatment students with a pretest) in
treatment classrooms and 648 participating students (82%
of control students with a pretest) in control classrooms
who had completed at least one pretest and posttest.

All further analyses focus only on the combination of all
assessments (i.e., we have not reported individual results

on the Biology Core Content Assessment, SAT9, and the
Student Survey). We found that these data are sufficient-
ly represented when looking at all assessments together.
To examine whether sample attrition created differences
between the treatment and control groups, we compared
the original sample (those students who had completed
at least one pretest) to the final sample of students (those
students who had completed both a pretest and posttest)
across student demographic characteristics. Table b shows
the key demographics of our original sample and those
students from the original sample that completed a post-
test. The table shows that there are no major differenc-
es between the original sample and the final sample of
students: gender is split evenly between both samples, a
majority of the students are Caucasian (59.7% and 61.8%),
and most speak English (85.8% and 87.9%).

Differential Attrition

Almost any experimental study has participant attri-
tion, particularly in applied research settings (i.e., schools)
where students may leave before the year is over due to
circumstances outside of the control of the school, teacher,
or researchers. What is important to determine, however, is
whether there was differential attrition such that students
in one group (treatment or control) were more likely to exit
the study in comparison to the other group before complet-
ing posttest measures; two sets of analyses were conducted
to test this. The first set of analyses used demographic char-
acteristics to examine the extent to which students that
completed both a pretest and posttest differ from students
that completed only a pretest. The second set of analyses

Table a. Total Students with a Pretest Assessment: Students with Pretest and

Posttest vs. Students Missing Posttest Only

Students with Students Missing
Assessment Condition Complete Pretest Posttest Only 'I:;aslefsosr rﬁzg?
and Posttest (Attrition)
Treatment 826 (82%) 185 (18%)
Biology Core Content 1,725
Assessment Control 577 (81%) 137 (19%)
Treatment 770 (77%) 230 (23%)
SAT9 1,722
Control 593 (82%) 129 (18%)
Treatment 824 (82%) 183 (18%)
Student Survey 1,732
Control 585 (81%) 140 (19%)
At Least One Treatment 889 (83%) 183 (17%)
Assessment 1,859
Complete Control 648 (82%) 189 (18%)




Table b. Key Demographic Characteristics: Original Pretest Sample vs. Sample with Posttest

Demographic Characteristics | Original Pretest Sample | Sample with at least one Pretest
(Percent %) n=1,859 and Posttest n = 1,537
Male 50.0 49.7
Gender
Female 49.5 49.9
Caucasian 59.7 61.8
Latino 8.3 8.5
Ethnicity Multi-ethnic/Other 10.8 10.2
African-American 9.5 9.5
Asian 2.0 2.3
English 85.8 87.9
Primary Language Other 4.8 4.9
Unknown 9.4 7.2

* Note that the numbers provided within each group do not add wp to 100% due to missing data.

sought to determine if of the students who dropped out of
the study, the treatment and control students differ in their
achievement scores on the Biology Assessment and SAT9
assessments. The second set of analyses was discussed in
Section Five under the Attrition section.

Based on our sample attrition analysis, there were 322
students who took at least one pretest assessment but did
not take a posttest. Table ¢ explores the demographic
characteristics of these students to see whether there was
any systematic differential attrition between the groups.

Table c shows that the students in the attrition group
generally corresponded to the same group of the students
that completed the study. For example, there were slightly
more females in the treatment group that had a pretest
and posttest than males (51.2% and 48.8%, respectively).
This was also true for the students that dropped from the
study in the treatment group (51.9% and 48.1%, respec-
tively). Overall, Table ¢ shows that there were not any
specifics groups that displayed a surprising withdrawal of
students.

Table c. Students with Complete Pretest and Posttest vs. Complete Pretest Only

Pretest and Posttest Complete Pretest Only
Demographic Characteristics Complete n = 1,537 n =322
(Percent %) Treatment Control Treatment Control
n =889 n =648 n=183 n=139
Male 48.8 51.5 48.1 56.5
Gender
Female 51.2 48.5 51.9 43.5
Caucasian 65.9 66.9 60.1 59.6
Latino 11.1 6.2 8.5 10.5
Ethnicity Multi-ethnic/Other 11.0 13.6 16.3 19.3
African-American 9.4 10.7 13.7 10.5
Asian 2.5 2.5 1.3 -
English 93.6 96.3 93.3 95.4
Primary Language
Other 6.4 3.7 6.7 4.6
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Appendix J. Mean Student Ratings of
Curriculum

=)
—
(e a -
~ Foundation Mainstream
; Textbook/ Program Component Students Students MOveriRll ?_tude?stls:»
O Mean Rating (SD) | Mean Rating (SD) Sanp atngs
o ; o
—~ E Miller & Levine Biology Textbook (Overall) 2.89 (.74) 2.88 (.73) 2.89 (.73)
S0
[Sa] E Lab Manual 2.76 (.70) 2.61 (.76) 2.63 (.75)
S8
e~
E — Study Workbook A or B 2.68 (.84) 2.44 (.88) 2.47 (.87)
= <
5 E The “Big Ided” 2.76 (.70) 2.62 (.84) 2.64 (.82)
‘b S
v Chapter Mystery 2.75 (.78) 2.59 (.95) 2.62 (.93)
S8
j Key Questions (blue keys) 2.86 (.71) 2.83 (.91) 2.83 (.88)
—~
= “Build Vocabulary” (highlighted words in text) 3.05 (.73) 3.02 (.83) 3.02 (.82)
Visual Analogy (e.g. the cell is a factory) 3.00 (.68) 2.95 (.84) 2.96 (.81)
Experiments & Labs 3.01 (.81) 2.81 (.84) 2.84 (.84)
= “Analyzing Data” Exercises 2.66 (.76) 2.37 (.81) 2.41 (.81)
Pictures of scientific concepts 3.07 (.65) 3.00 (.75) 3.01 (.74)
Diagrams of scientific concepts 2.90 (.71) 2.93 (.77) 2.93 (.76)
Visual Guide to The Diversity of Life
(colorful section in the back of the textbook) 3.03 (.75) 28 () P ()
millerandlevine.com 2.71 (.72) 2.47 (.96) 2.51 (.92)
Biology.com 2.83 (.73) 2.83 (.97) 2.82 (.93)
“Untamed Science” videos 2.95 (.86) 2.79 (.97) 2.82 (.95)

* Note. Component ratings were provided on a scale of one to four (One = Strongly Dislike, Four = Strongly Like).




Appendix K. Product Satistaction
Summary of the Miller & Levine Biology
(2010) Foundation Series Textbook

The Miller & Levine Biology (2010) Foundation series
was used in two studies: the pilot study (spring 2009) and
the efficacy study (2009-10 school year). Product use and
satisfaction data were collected from teacher interviews
and focus groups, and student survey results, student focus
groups (pilot study only) and classroom observations. The
following is a summary of major findings from both studies.

Implementation of Foundation Elements

Table a provides a complete breakdown of the elements
utilized by teachers in the Miller & Levine Biology
(2010) pilot study and the efficacy study. These data were
reported by teachers during weekly logs online. For the
pilot study, Foundation teachers indicated that their least

utilized features of the program were the Building Under-
standing components, Chapter Summary, and Standard-
ized Test Prep.

Further information regarding use of the Foundation
series in classrooms was drawn from classroom observa-
tions. Cobblestone researchers found that there were
obvious differences between those classrooms using Main-
stream versions of the text versus Foundation version of
the text. Although most teachers had extremely good
classroom management skills, Foundation students were
more prone to off-task behaviors and slower rates of work
completion—this is expected given that these students
are lower academically. Teachers generally targeted
instruction to the level of students that corresponded to

Table a. Percent of Possible Components of Foundations Textbook

used by teacher in the Biology Pilot Study

Chapter Components Overall Use
Chapter “Big Idea” (4) 75%
Chapter Assessment (4) 56%
Chapter Mystery (4) 63%
Chapter Concepts Standardized Test Prep (4) 19%
Chapter Summary (4) 19%
Solve the Chapter Mystery (4) 50%
Key Questions (14) 59%
Build Understanding (14) 14%
Section Components Build Vocabulary (14) 52%
Build Connections (6) 50%
Check Understanding (14) 50%
Inquiry Into Scientific Thinking (4) 31%
Lab Total # Labs Completed 1
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the class level. Most teachers using Foundation materials
with their students appropriately reinforced vocabulary
more directly for these students; only one teacher using
the Foundation materials appeared to hold extremely low
expectations of students’ work ability, and consequently
students’ behavior reflected this general attitude.

For those classrooms in which teachers used both levels
of the text, teachers were generally skillful at combining
both levels for students; however, logistically this appeared
much more difficult than using either version alone. For
teachers to use both texts simultaneously, it was obvious
that this required teachers to be extremely organized
in their approach to the lesson. The lack of complete
crossover from the two versions of the books also made
this difficult, for example, when a lab was missing from
the Foundation book students had to share resources to
complete the assignment.

Production Satisfaction
Teacher Reactions

Teachers using Foundation series during both the pilot
study and efficacy study had similar responses regarding
the reading level of the text. Most teachers who used the
Foundation version of text with their students reported
really liking the reading level and some stated that it kept
lower level students engaged. However, some teachers
still felt the reading level was still too high. One teacher
commented that “for the classes that are using it, some of
the reading is above them.” Teachers also reported that
despite the decreased amount of visual displays and text
in the Foundation book, the current amount of pictures, colors
and text was too distracting for students of a lower ability level.
Teacher felt that some students had difficulty with the test-
ing materials, specifically the chapter assessments in the
Foundation text.

“Students got all the information they need [from the
Foundations book] ...and it's not overwhelming”

—teacher using Foundations hook

Another teacher thought the Foundations text lacked
content for state standards guidelines, resulting in diffi-
culty in standardized testing for students using the Foun-
dation series. The main complaint from teachers utilizing
both Mainstream and Foundation versions was that they
disliked how the elements of each were labeled differently
(i.e. “Check Your Understanding”). This issue was espe-
cially poignant for teachers implementing both textbooks
in the course of their day.

Vocabulary sections in the Foundations text were
well-liked by students, according to teacher interviews.

Teachers also felt their students enjoyed the “Speed
Bumps” sections.

“The way things are named in the ‘Foundations’ book
really has bothered me because it's different.”

—Treatment teacher implementing both

Mainstream & Foundations

Student Reactions

Student input on the Foundation textbook was provid-
ed during focus group interviews during the Biology pilot
study and from the student survey from the Biology effi-
cacy study.

“My kids love the ‘speed bumps’ in [the Foundations]
book.”

—Treatment Teacher

Student survey results gathered during the Biology
efficacy study suggest that students using the Foundation
version of the text rated their material more enjoyable
than those using the Mainstream version. Foundation
students reported highest ratings for pictures of scientif-
ic concepts (Mean = 3.07 out of four), “Building Vocabu-
lary” sections (Mean = 3.05 out of four), and the Visual
Guide to the Diversity of Life (Mean = 3.03 out of four).

Student Feedback from Focus Groups:

e A favorite feature in the Foundations book was Vecabu-
lary Builder. Students also reported that less written
information was good, and it “gets to the point”

e Some students using the Foundations version also
noticed that they was less text in the book, and were
happy that there was less information to read about.

e One student who used the Foundations text compared
both books side by side and remarked “when looking
at the mainstream book...it would kind of discourage
me because it's so much [text]” and preferred that the
Foundations version was “short and to the point”

Students’ least favorite elements were Analyzing Data
exercises (Mean = 2.66 out of four), millerandlevine.com
(Mean = 2.71 out of four), and Chapter Mysteries (Mean
= 2.75 out of four). Appendix ] provides complete data
for both Mainstream and Foundation students partici-
pating in the efficacy study.



Additional teacher comments regarding the Founda-

tion series book:

¢ “Itwasn’t overloaded with pictures, you know sometimes
the book is too busy. I did not see or feel the book was
too busy. I thought the reading level was the closest to
appropriate that I've had.”

® Most students did “okay” using the Foundation level
workbook (Workbook B). One teacher commented that
some students did not like some workbook sections.
“...they [students] did not like the vocabulary section
where the words were defined and they had to say how
they were going to remember it. They did not like to fill
in those sections. And I said ‘Well, what’s in a defini-
tion?’ you know, I would try to explain to them how to
use that, thatit would help you to recall the definition of
something familiar, like in the word itself—they hated
that section of the workbook.”

e “..overall, I think they [students] enjoyed the book...
the diagrams are beautifully displayed, easy to read,
easy to interpret, students commented on that.”

e “...the lab book [Lab Manual B]—every time we tried
to do a lab in the lab book...they got lost in it. It was just
too difficult.”

Overall, students enjoyed using the Foundation text,
particularly that there was less text than a typical textbook,
and they specifically mentioned the pictures and drawings
in the book. When compared side by side, students using
the Foundation book preferred the look and layout, as
it appeared less intimating to read in comparison to the
Mainstream book. Although there were far fewer students
who used the Foundation series as compared with students
using the Mainstream Miller & Levine Biology book
during the efficacy study, those using the Foundation book
reported liking the program more than their Mainstream
peers. Teachers reported liking the Foundation text as
well, although some still expressed that the reading level in
the book and in some ancillary materials was still too high
for their lowest level students.
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Appendix L. SAT9 Percentile Scores By
Grade Level

S
= Table a. displays the SAT9 Percentile Scores by grade  percentile scores because we were did not have their grade
S’ level. These pretest and posttest scores were combined to  information (n = 92). We also did not include students in
O provide an overall average percentile score that was use eleventh grade (n= and twelfth grade (n = ecause
d 11 1 h d el h grade (n = 33) and twelfth grade (n=4) b
8 = in the body of this report. While ninth and tenth grade reporting the averages with such small numbers would be
o % students comprised of the majority of students in the study, inappropriate.
- there were some students that were removed from the
-
o)
R~
E é Table a. SAT9 Percentile Scores by Grade Level
N Z - -
Nz oth Grade | 9th Grade |10th Grade | 10th Grade vxc‘e’ggt;: vxizr:;:
EQ) Group I:,Prete?_tl PPosttets_It |:,Prete?_tl PPosttets_It Pretest Posttest
o ercentile | Percentile | Percentile | Percentile | o — - | percentile
9]
~ Control
- (9th Grade n = 262; 10th Grade n = 251) 56 57 57 63 56.5 59.9
= Treatment- Overall
(9th Grade n = 219; 10th Grade n = 450) 67 7 58 68 609 703
Treatment- Low
(9th Grade n = 89; 10th Grade n = 187) g 80 o4 65 59.8 09-8
Treatment- Med
(9th Grade n = 100; 10th Grade n = 141) 65 7l 65 7 65.0 733
Treatment- High
E (9th Grade n = 30; 10th Grade n = 122) 62 8 54 63 55.6 66.0
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