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Executive Summary

Washington State’s Leadership and Assistance for Science Education Reform initiative
(Washington State LASER), launched by the National Science Resources Center in
1998, has the overarching goal of promoting a sustainable, inquiry-based model for
kindergarten through Grade 8 science education reform. Key elements of the
Washington State LASER approach are the implementation of inquiry-based curricula,
ongoing professional development, effective program and student assessment,
curriculum materials supplied to teachers in ready-to-use condition, and the
development of strong administrative and community support. The use of hands-on
science modules (kits) and inquiry-based pedagogy are hallmarks of the Washington
State LASER approach.

The Washington State Legislature launched Washington State LASER in 1999. This
statewide initiative supports annual strategic planning institutes and curriculum
showcases and a network of LASER Alliances that provide the ongoing professional
development, materials support, and technical assistance needed to implement inquiry-
based science instruction in the participating schools. A combination of state, private,
and school district sources fund the regional LASER Alliances. Washington’s Office of
Superintendent of Public Instruction (OSPI), Battelle (the world's largest nonprofit
research and development organization), and the Pacific Science Center (a science
education center for children located in Seattle) provide the leadership for Washington
State LASER.

Each Alliance is a coalition of school districts, educational service districts (ESDs),
universities, and private companies. At the time of this report, 10 LASER Alliances had
been established to serve different regions of Washington State:

= Mountain to Harbor Alliance, coordinated by ESD 113 in Olympia.

= North Central Alliance, coordinated by North Central ESD in Wenatchee.

= North Sound Alliance, coordinated through Institute for Systems Biology.

RMC Research Corporation4Portland, OR 1



= Northeastern Alliance, coordinated by ESD 101 in Spokane.

= Northwest Alliance, coordinated by Northwest ESD 189 in Anacortes.

= Olympic Peninsula Alliance, coordinated by Olympic ESD in Bremerton.
= South Central Alliance, coordinated through ESD 105 in Yakima.

= South Sound Alliance, coordinated through Puyallup School District.

= Southeastern Alliance, coordinated through Pacific Northwest National
Laboratory and Kennewick, Richland, Pasco, and Walla Walla School Districts.

= Southwest Washington Alliance, coordinated by the ESD 112 in Vancouver.

In 2007 the Washington State Legislature greatly expanded the funding and scope of
Washington State LASER for the 2007—2009 biennium. This expansion included the
addition of a tenth Alliance, additional funding to increase the number of teachers
served by the Alliances, the implementation of a training program to increase the
number of professional development providers qualified to deliver initial use training on
inquiry-based instructional modules, the establishment of a program to conduct in-depth
research on science reform efforts, and expanded program evaluation and research
efforts. This report summarizes the research and evaluation findings regarding the
impact of Washington State LASER as of March 31, 2008.

Participation in Professional Development

Together the 10 LASER Alliance organizations conducted 1,160 professional
development events that focused on inquiry-based science instruction for a total of
8,527 offered hours of professional development. These events had a total attendance
of 14,533 and served 6,837 educators (unduplicated count). These educators received
a total of 106,733 contact hours of professional development (see Exhibit 30).

Findings From the Analysis of Students’ 2007 Science WASL Results

This section presents the highlights from the analysis of the science results from the
2007 Washington State Assessment of Student Learning (WASL) and the LASER
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professional development data. More detailed information about the analysis process

and the results appears in later sections of this report.

Finding 1—The number of professional development hours in which a student’s
science teacher participated was a small but significant predictor of student
performance on the science WASL above and beyond what could be explained by
socioeconomics (as indicated by eligibility for free or reduced-price lunch) and the
student’s skill level (as indicated by the student’s performance on the mathematics
WASL the previous year or on a previous science WASL) (see Exhibits 8, 13, 15,
and 20).

Finding 2—Grade 5 teachers must have participated in at least 18 hours of
professional development before an impact on student achievement was
measurable, and the impact of the professional development on student
achievement increased as the number of professional development hours increased
(see Exhibit 14).

Finding 3—Grade 5 teachers who had participated in science professional
development served a larger proportion of students eligible for free or reduced-price
lunch, a greater proportion of Hispanic and Latino students, and a smaller proportion
of White students (see Exhibit 16).

Findings From the Module-Level Assessment of Students’ Content
Knowledge

In spring 2008, Washington State LASER and RMC Research recruited volunteer
teachers to administer to students pre- and postassessments that aligned closely with 3
of the instructional modules commonly used in Washington State schools: Electric
Circuits (Science and Technology for Children [STC]), Human Body (Full Option
Science System [FOSS]), and Rocks and Minerals (STC). This section presents the

highlights from these assessments of student science content knowledge.

RMC Research Corporation4Portland, OR 3



Finding 4—Students demonstrated significant improvement between the
preassessment and the postassessment on all 3 modules: on average, student scale

scores increased more than 19 points (on a 100-point scale; see Exhibit 24).

Finding 5—The relationship between student performance and teacher professional
development was inconclusive. The performance of the students whose teachers
participated in fewer than 18 hours of professional development was significantly
lower than the performance of students whose teachers participated in 18 or more
hours professional development. However, students whose teachers did not
participate in professional development outperformed students whose teachers

participated in some professional development.

Findings From the Sentinel Site Visits

In winter and spring 2008, science education consultants visited 34 schools to study
how they were implementing inquiry-based science instruction. The sites selected were
among those Washington schools whose staff participated in the most science
professional development during the past 3 years. In addition, the schools represented
2 groups: (a) schools that demonstrated an increase in the percentage of students who
met the science standards on the WASL between 2006 and 2007 and (b) schools that
demonstrate no change or a decrease in the percentage of students who met the
science standards. RMC Research analyzed the data collected for evidence of
significant differences in how the 2 groups of schools were implementing inquiry-based

science instruction.

Finding 6—The site visitors gave the vast majority of the schools visited very high
ratings in several areas indicating that the schools served by the LASER Alliances
had successfully established a core sequence of inquiry-based instructional modules
across all of the grade levels and had maintained a materials support system that

delivered modules to teachers on time and ready to use (see Exhibit 29).

Finding 7—Schools whose Grade 5 students’ science WASL scores increased had

significantly greater:

4 Washington State LASER 2007-2008



= Participation in professional learning communities.
= Time during the workday for school-based professional development.
= Evidence of positive parent and community support.

= Evidence of teachers integrating literacy with science.
Schools whose Grade 8 students’ science WASL scores increased had more:

= Time during the workday for school-based professional development.

= Participation in professional development that involved examining student

work.
= Lessons that engaged students in discussion based on scientific evidence.
= Lessons whose content was more significant, accurate, and worthwhile.
= Lessons that built on prior ideas and experiences.
= Lessons whose content was closely connected to the lesson activities.
= Lessons that were effective at fostering student understanding.

= Lessons that included mechanisms to monitor students’ understanding of

science content.
= Lessons that helped students make sense of scientific concepts.

= Lessons that routinely provided opportunities for students to reflect on their

new understanding.

Finding 8—The schools that demonstrated an increase in the percentage of
students who met the science standards had teachers with significantly fewer years
of education experience than the schools with no gains. This difference was more

pronounced in the schools that served Grade 8 students.

Recommendations

The results of the sentinel site visits to schools with a recent history of staff participation
in science professional development indicate that the infrastructure to support the use of

a core curriculum of inquiry-based science instructional modules is in place and is
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functioning adequately in the schools visited (see Exhibit 29). Although these conditions
are necessary for the implementation of inquiry-based science instruction, they are not
sufficient to raise student achievement as measured by the science WASL. Differences
between schools that correlate to increased student achievement on the science WASL
were related to the use of specific classroom instructional practices or professional
development on topics beyond initial use of the modules. RMC Research makes the

following recommendations based on the data presented in this report:

1. Ensure that the professional development on research-based instructional
practices is consistent and explicit across all of the LASER Alliances. According
to a recent report from the Center on Instruction, “Considerable evidence from
research shows that instruction is most effective when it elicits students’ initial
ideas, provides them with opportunities to confront those ideas, helps them
formulate new ideas based on evidence, and encourages students to reflect
upon how their ideas have evolved” (Benilower, Cohen, Pasley, & Weiss, 2008,
p 7). The results of the analysis of the sentinel site visits further supports these
findings (see the classroom observation results in Exhibit 27). In addition, these
elements of effective science instruction are embodied in the North Cascades
and Olympic Science Partnership classroom observation protocol used during
the sentinel site visits. The professional development should make every effort to
help teachers develop an understanding of the elements of effective science
instruction and adopt the practice to use the inquiry-based instructional modules

as a means of carrying out the element with their students.

2. Increase support for school-based professional development that helps teachers
(a) assume accountability for student learning that results from the use of the
modules and (b) collaboratively implement the elements of effective science
instruction. This objective might be accomplished by establishing professional
learning communities that regularly conduct professional development focused
on improving student learning in science. The professional learning communities
must have sufficient structure and leadership to fulfill their intended purpose and
be sufficiently flexible to allow all participants to be vested and realize the benefit.

Activities could include book reviews, examinations of student work,
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examinations of student achievement data, informal classroom observations of
peers, lesson study, and sessions that identify the key science concepts that

results from the use of the module activities.
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Analysis of 2007 Science WASL Results

RMC Research used 3 approaches to analyze the 2007 science WASL results for
evidence of a relationship between the professional development provided to teachers
through Washington State LASER and student achievement on the science portion of
the WASL: school-level analysis, student-level analysis, and longitudinal analysis. This

section provides a detailed description of the method and findings for each analysis.

School-Level Study of 2007 Science WASL Results

Data Sources

RMC Research downloaded the school-level results of the 2007 science WASL from the
website operated by the Office of Superintendent of Public Instruction and prepared
Grade 5 and Grade 8 data files for analysis. The Grade 5 data file contained the

following information:

= School and district identifying information.

= School demographic information including grade span, enrollment, percentage of
students in each ethnic category, full-time equivalent value assigned to the
school, percentage of students who qualify for free or reduced-price lunch,
percentage of teachers with a Master’s degree, and the average number of years

experience among the teaching staff.

= The 2007 Grade 5 science WASL results, including the number of students
assessed, the number and percentage who met the standards, and the number
and percentage who met each of the 4 levels (1 being the lowest and 4 being the
highest).

= The 2006 Grade 4 mathematics WASL results, including the number of students

assessed and the number and percentage who met the standards.
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= The total number of science professional development hours attended by the
school staff for the year prior to the administration of the WASL (April 1 through
March 31) each year from 2000 to 2007.

The resulting Grade 5 data file contained information about more than 700 schools, but
many of the records were missing vital information needed for analysis. The data on
413 schools representing approximately 29,500 students contained all of the information

needed for analysis and were included in this study.

Exhibit 1
Distribution of Grade 5 Study Schools Across LASER Alliances

Mountain to

Harbor LASER
Southwest Alliance North Central
Washington 3% Washington
LASER Alliance LASER Alliance

12% 3%

Southeast
Washington North Sound
LASER Alliance LASER Alliance
10% 21%
Northeast
Washington
LASER Alliance
4%
South Sound
LASER Alliance Northwest
22% Washington
LASER Alliance
13%

South Central

Washington Olympic LASER
LASER Alliance Allle;nce
11% 1%

N =413
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Exhibit 1 shows the distribution of the 413 schools that serve Grade 5 students across
the LASER Alliances. The schools were well distributed among the Alliances, though
Olympic Peninsula Alliance, Mountain to Harbor Alliance, and the North Central Alliance

served the fewest schools included in this study.

The Grade 8 data file was similar to the Grade 5 data file except it contained the

Grade 8 science WASL results and the Grade 7 mathematics WASL results for each
school. A total of 107 schools representing approximately 21,000 students had
complete data. Exhibit 2 shows the distribution of these 107 schools across the LASER

Alliances.
Exhibit 2
Distribution of Grade 8 Study Schools Across LASER Alliances
Mountain to
Harbor LASER
Alliance North Sound
Southwest 2%, LASER Alliance
Washington 20%
LASER Alliance
21%
Southeast
Washington Northeast
LASER Alliance Washington
13% LASER Alliance

3%

Northwest
Washington
South Sound LASER Alliance
LASER Alliance 16%

13%

South Central

Washington Olympic LASER
LASER Alliance Alliance
9% 3%
N =107
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In this case 5 of the 10 LASER Alliances dominated the distribution of the schools
included in the study. No schools served by the North Central Alliance had data

sufficiently complete to be included in the study.

Grade 5 Methodology

For the purposes of this study the school is considered the unit of analysis, and the
percentage of Grade 5 students who met or exceeded the standards on the 2007
science WASL for each school is the dependent variable. To develop the independent
variable for analysis RMC Research used the LASER professional development
database to calculate 5 separate professional development indexes (PD index) for each
school. These indexes did not include administrators or any other noncore teaching staff
(such as special education teachers or instructional aides) or schools that had fewer
than 10 students participate in the science WASL in 2007. Each index represents the
level of participation of the total science teaching staff in professional development on
the use of the inquiry-based instructional modules per full-time equivalent for the 1, 2, 3,
4, or 5 years prior to the administration of the 2007 WASL. Exhibit 3 provides a
definition of each professional development index.

Exhibit 3
Professional Development Index Definitions

Index Time Span

1-Year April 1, 2006—March 31, 2007
2-Year April 1, 2005—March 31, 2007
3-Year April 1, 2004—March 31, 2007
4-Year April 1, 2003—March 31, 2007
5-Year April 1, 2002—March 31, 2007

Note. Each index is defined as the total number of
professional development hours school staff participated in
during the corresponding time span divided by the school
full-time equivalent for 2006—2007.

The professional development indexes are based the professional development records

of the LASER Alliances. Professional development provided through other organizations
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or through the school district might not be reflected in the professional development

index calculations.

The rationale behind the calculation of the professional development indexes is the
hypothesis that schools that had a high professional development index had a higher
percentage of teaching staff participating in professional development, and this level of
participation was more likely to impact the WASL results. Conversely, schools that had
a low professional development index had fewer teachers participating in professional
development, and participation was less of a factor in the WASL results. Furthermore,
the professional development indexes were calculated as rates (per full-time equivalent)
to compensates for the relative size of each school, which allowed for the comparison of

schools of different sizes.

RMC Research calculated the correlation between all 5 professional development (PD)
indexes (independent variables) and the WASL results. As Exhibit 4 shows, all 5 PD
indexes had a small positive correlation to the percentage of Grade 5 students who met
the standards on the 2007 science WASL, but only the 2-year PD index correlation was
statistically significant. As a result, RMC Research elected to use the 2-year
professional development index as the independent variable in further analyses. Thus
the PD index is a number that represents the total number of professional development
hours school staff participated in between April 1, 2005, and March 31, 2007, divided by
the school full-time equivalent for 2006—2007.

Exhibit 4
Correlations Between PD Indexes and
2007 Grade 5 Science WASL Results

Index Correlation p n
1-Year .050 .280 472
2-Year 116* .018* 413
3-Year .000 991 279
4-Year .060 .466 152
5-Year .048 .622 108
*p < .01.
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The next step in the analysis was to determine the degree to which the PD index could
predict Grade 5 student achievement of the standards on the 2007 science WASL. To
compensate for school size, RMC Research weighted the results by the number of
Grade 5 students tested on the science portion of the 2007 WASL in each school and
then performed linear regression analyses on the 2 variables. Exhibit 5 shows that the
PDt index was a significant predictor of the WASL results, but the model only accounted
for a very small portion of the variance as indicated by the low adjusted R? value. This
finding indicates that other factors were greater predictors of the WASL results besides
the professional development index.

Exhibit 5
School-Level Regression Analysis Results for Grade 5: Without Controls
Participant Group N Beta t p R® SE
PD index 29,568 075 12.960  <.001 .006 .015

Note. Results weighted by the number of students tested on the 2007 science WASL in each school.
*p < .05.

To identify other predictors of the WASL results, RMC Research calculated correlations
and developed regression models that examined demographic factors such as gender,
ethnicity, eligibility for free or reduced-price lunch, average class size, average years of
teaching experience, percentage of teaching staff with a Master’s degree, and
percentage of students participating in special programs such as special education and
bilingual programs. The analysis also included the percentage of Grade 4 students who
met the mathematics WASL standards in 2006. The Grade 4 mathematics results were
considered because they represent a reasonable proxy for the skill level of the cohort of
students who entered Grade 5 in the 2006—2007 school year.

This analysis revealed that the combination of Grade 4 mathematics results, percentage
of students who qualified for free or reduced-price lunch, and average class size was a
significant predictor of Grade 5 student achievement of the standards on the 2007
science WASL. Other factors such as the percentage of minority students and
percentage of bilingual students highly correlated to the free and reduced-price lunch

factor and could be omitted from the model with little effect. Exhibit 6 shows the results
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of the linear regression analysis controlling for Grade 4 mathematics results, free or
reduced-price lunch, and class size. This model accounts for approximately 65% of the
variance in the WASL results and shows that the professional development index is a

significant predictor of the WASL results (note Beta value).

Exhibit 6
School-Level Regression Analysis Results for Grade 5: With Controls
Unstandardized Standardized
Variable B SE Beta t p
Percent met math standards in Grade 4 481 .005 .455 91.805 <.001*
Percent free or reduced-price lunch -.308 .004 -.423 -83.900 <.001*
Students per classroom teacher -.735 .025 -.105 -28.888 <.001*
PD index (2-year) .304 .009 117 33.032 <.001*
Note. Adjusted R? = .635. Results weighted by the number of students tested.

*p < 0.05.

To portray these findings more clearly, RMC Research divided the 413 schools into 4

groups containing approximately the same numbers of school by identifying cut points in

the PD index values. Exhibit 7 shows the PD index interval and the number of schools

included in each interval.

Exhibit 7
PD Index Categories of Grade 5 Schools
Number of
PD Index Interval® Schools
3 orless 100
More than 3 but less than or equal to 7.5 102
More than 7.5 but less than or equal to 13.4 108
More than 13.4 103

Note. Professional development hours represent the total hours of participants from
April 1, 2005, through March 31, 2007 (the 2 years prior to the administration of the
2007 WASL).

®Hours of professional development per full-time equivalent.

For each of the 4 groups of schools identified in Exhibit 7, RMC Research calculated the

mean percentage of Grade 5 students who met the standards on the 2007 science

RMC Research Corporation4Portland, OR
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WASL adjusted for the 3 control variables used in the regression analysis (percentage
of Grade 4 students who met the 2006 mathematics WASL standards, percentage of
students who qualified for free or reduced-price lunch, average class size). Exhibit 8
shows the adjusted and unadjusted mean values of the WASL results for Grade 5 for
each PD index category.

Exhibit 8
2007 Grade 5 Science WASL Results by PD Index Category

OdUnadjusted Means B Adjusted Means

40%
. 35.9% 37.0%
35.6 :
3506 - o 22 89, %34 6%
0.1% 29.8%
30%
25%

20%

15%

Percent of Grade 5 Students Who Met
Science Standard

10% .

Less Than or Equal Greater Than 3and  Greater Than 7.5 Greater Than 13.4
to 3 Hours Less Than or Equal and Less Than or hours
to 7.5 hours Equal to 13.4 hourﬁ_Iigh PD Participation

Low PD Particination
PD Index Category

Note. Covariates appearing in this model are evaluated at the following values: Grade 4
mathematics = 56.6123, free or reduced-price lunch = 45.6412, students per teacher = 16.9218.

When the data are not adjusted for the Grade 4 mathematics results, free or reduced-
price lunch, and class size factors, a pattern of increasing student performance as a
function of staff participation in science professional development is evident but
somewhat erratic at the lower professional development participation levels. Once the

mean values were adjusted for the influence of these factors, the pattern more clearly
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shows a steady increase in Grade 5 student performance on the 2007 science WASL

as the level of staff participation increases.

Grade 8 Methodology

The analysis of the Grade 8 data followed the same procedures. The percentage of
Grade 8 students who met or exceeded the standards on the 2007 science WASL for
each school is the dependent variable and—as in the Grade 5 analysis—the 2-year

PD index is the only index tested that showed the potential to serve as the independent
variable. A slightly different combination of control variables did, however, emerge for
the schools that served Grade 8 students: the percentage of Grade 7 students who met
the mathematics WASL standards in 2006, the percentage of students who qualified for

free or reduced-price lunch, and the percentage of students who were Asian or Pacific

Islanders.
Exhibit 9
School-Level Regression Analysis Results for Grade 8
Unstandardized Standardized
Variable B SE Beta t p
Percent met math standard in Grade 7 .816 .007 .710 121.148 <.001*
Percent free or reduced-price lunch -.108 .005 -.142 -23.436 <.001*
Percent Asian or Pacific Islander 438 .009 .164 49.564 <.001*
Professional development index (2-year) .185 .010 .059 19.113 <.001*

Note. Adjusted R2 = .813. Results weighted by the number of students tested.
*p £ 0.05.

Although the model accounts for much of the variance in the WASL results, the PD
index is not nearly as strong a predictor of the WASL results in the Grade 8 analysis
(see Beta value). To show this relationship more clearly, RMC Research divided the
schools into 4 groups by identifying cut points in the PD index values. Exhibit 10

provides a definition of each interval category.
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Exhibit 10
PD Index Categories of Grade 8 Schools

Number of
PD Index Interval® Schools
2 orless 26
More than 2 but less than or equal to 3.7 28
More than 3.7 but less than or equal to 8 23
More than 8 30

Note. Professional development hours represent the total hours of participants from April 1,
2005, through March 31, 2007, the 2 years prior to the administration of the 2007 WASL.
®Hours of professional development per full-time equivalent.

The cut points between categories differ considerably from those used to categorize the
Grade 5 data in Exhibits 7 and 8, primarily due to differences in the staffing patterns of
the elementary and middle schools. In most cases the Grade 5 students were taught
science in self-contained elementary school classrooms, and most of the teachers in the
school taught science; as a result, the PD index closely represents the average number
of science professional development hours in which the teachers in the school
participated. At the middle school level science was commonly taught by science
specialists who represented only a fraction of the total teaching staff; thus the PD index
is a small value that does not represent the average number of professional
development hours in which the science teachers participated. Because the science
staff is similar across middle schools, a middle school’'s PD index is an indicator of the

overall participation of the school’s science staff in professional development.

Exhibit 11 shows the results of calculating the adjusted (for control variables) and
unadjusted means for the schools in each professional development index category.
Very little difference between the WASL results of schools with a low PD index is
evident compared to the results of schools with a higher PD index. Furthermore, the

adjusted means do not show a consistent pattern as the PD index category increases.
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Exhibit 11
2007 Grade 8 Science WASL Results by PD Index Category
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Note. Covariates appearing in this model are evaluated at the following values: Grade 7
mathematics = 48.9132, free or reduced-price lunch = 37.8310, percent Asian = 7.4084.

Student-Level Study of 2007 Science WASL Results

Data Sources

During the 2007—-2008 school year, RMC Research established a data sharing
agreement with OSPI for access to the 2007 WASL data for individual students
statewide. The data sets provided by OSPI included the 2007 science WASL results for
Grade 5 and 8 students, the 2006 reading and mathematics WASL results for Grade 4
and 7 students, and the 2004 science WASL results for Grade 5. Each data set included
unique research identification numbers that RMC Research used to link an individual
student’s record in one file to the corresponding record in the other files. The WASL

data files also contained student demographic information (i.e., gender, ethnicity, age,
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grade) and enrolment status in programs such as special education and free or

reduced-price lunch.

The OSPI data sets also contained the names of the teachers who administered each
WASL assessment. Because most Grade 5 classes are self-contained classrooms,
RMC Research assumed that the same teachers who administered the WASL were the
students’ science teachers and therefore used teacher name and school information to
link the WASL data to the professional development data in the LASER database. Links
were established only in those cases of reasonably certainty. WASL data that could not
be matched to a teacher’s professional development records in the LASER database
were not included in the analysis. Similarly, RMC Research assumed that the same
teachers who administered the Grade 4 mathematics WASL the previous year had been
the students’ science teachers and matched the professional development records of
each student’s Grade 4 mathematics teacher to the professional development records
in the LASER database. The ability to include the science professional development of
the students’ Grade 4 teachers allowed RMC Research to explore the effect of the
professional development of 2 consecutive on science achievement at Grade 5.

Exhibit 12 shows how the various data files were linked together for analysis.

At the Grade 8 level science is generally taught by science teachers rather than self-
contained classroom teachers; thus the assumption that the teachers who administered
the science assessment in 2007 were also the students’ science teachers was not as
solid of an assumption. Similarly, the teachers are not the same as those who
administered the mathematics WASL the previous year. As a result, the file linking was

different for the Grade 8 data compared to that of the Grade 5 data.
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Exhibit 12
Student-Level Analysis Data Linkage Map
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Grade 5 Methodology

For the purposes of this study the student is considered the unit of analysis, and the
science scale score on the 2007 science WASL for each student is the dependent
variable. To identify control variables for the analysis, RMC Research calculated
nonparametric correlations and developed regression models that examined
demographic factors such as gender, ethnicity, eligibility for free or reduced-price lunch,
and participation in programs such as special education and bilingual. The analysis also

included each student’s mathematics WASL scale score in 2006 as a proxy for the skill
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level of the student when he or she entered Grade 5 in the 2006—2007 school year. The
analysis revealed that the combination of Grade 4 mathematics scale score and
whether or not the student was eligible for free or reduced-price lunch were both

significant predictors of the science WASL score.

To develop the independent variable for analysis RMC Research used the LASER
professional development database to calculate 5 separate PD indexes for each
teacher. Each index represents the number of professional development hours the
teacher participated in for the 1, 2, 3, 4, or 5 years prior to the administration of the 2007
WASL. The calculation was based on the hypothesis that teachers who had a high PD
index were more likely to implement the inquiry-based instructional practices that would
impact the WASL scores. As in the school-level analysis, the indexes were based on
the professional development records in the LASER database (submitted by the LASER
Alliances). Professional development provided through other organizations or the school

district might not be reflected in the PD index calculations.

RMC Research performed linear regression analysis for each index controlling for free
or reduced-price lunch and the Grade 4 mathematics scores. The index that showed the
PD index most closely correlated with the science WASL scores was the index that
included the total number of professional development hours for the 3 years prior to the
administration of the 2007 WASL—that is, all of the hours of professional development
the teachers participated in between April 1, 2004, and March 31, 2007. Exhibit 13
shows the results of the linear regression analysis controlling for Grade 4 mathematics
results and free or reduced-price lunch. This model accounts for approximately 55% of
the variance in the WASL scores and shows that the PD index was a small but

significant predictor of the WASL results (note Beta value).
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Exhibit 13
Grade 5 Regression Analysis Results of Overall PD Index Range

Variable Beta t p SE
Eligibility for free or reduced-price lunch -.135 -31.674 <.001* 191
Grade 4 mathematics scale score .686 160.363 <.001* .003
Teacher PD hours for 3 years prior to 2007 WASL .034 8.430 <.001* .004
Note. N = 27,657, R*= .549.
*p £ 0.05.

These findings echo the findings of previous analyses of student-level science WASL
data and the findings of the school-level analysis of the 2007 science WASL results
described earlier in this report. To explore further, RMC Research divided the student-
level data into intervals based on the 3-year PD index of the teachers and performed
regression analysis of each interval independently. Because the distribution of teachers
by PD index is heavily skewed toward the lower end of the PD index range, dividing the
data into intervals had the potential to illuminate differences in the relationship between

the PD index and student achievement that otherwise may be difficult to detect.

Exhibit 14 shows the results of the regression analysis of each PD index interval. All of
the regression analyses were calculated using the same control variables: Grade 4
mathematics scale score and eligibility for free or reduced-price lunch. Exhibit 14 shows
that the PD Index of the teacher was not a significant predictor of student achievement
in science until the teacher reached at least 18 hours of professional development (note
p-values). As indicated by the Beta values, the strength of the PD index increased with
each subsequent interval, and the strength of the predictive power of the PD index
increased for teachers who had a PD index of 54 hours or more. In other words,
students who were taught science by a teacher who participated in 54 or more hours of
professional development were more likely to have met the standards than students
whose teacher participated in less professional development. The impact of the
previous years’ mathematics scores and eligibility for free or reduced-price lunch were,
however, factors that greatly influenced student achievement and left little room for the
influence of teacher professional development.
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Exhibit 14
Regression Analysis Results by PD Index Interval

PD Index Interval® N Beta t p Adj. R? SE
More than 0 but less than 9 5,633 -.013 -1.410 .158 542 14.682
hours

At least 9 hours but less than 18 5863 .011 1.279 .201 .584 14.105
hours

At least 18 hours but less than 7589 .025 3.176 .001~* .538 15.318
36 hours

At least 36 hours but less than 2740 .034 2.658 .008* 547 14.710
54 hours

54 hours or more 1366 .093 5.009 <.001* 534 15.010

Note. Results weighted by the number of students tested on the 2007 science WASL in each school.

Although each regression model accounts for more than half of the variance in WASL scores, the overwhelming
portion of this (99%) is attributed to FRL and the previous year math scores.

®Hours of professional development per full-time equivalent.

*n <.05.

Grade 8 Methodology

The analysis of the Grade 8 data followed the same procedures and produced much the
same results. Exhibit 15 shows the results of the linear regression analysis controlling
for Grade 7 mathematics results and free or reduced-price lunch. This model accounts

for approximately 59% of the variance in the WASL scores.

Exhibit 15
Grade 8 Regression Analysis Results of Overall PD Index Range
Variable Beta t p SE
Eligibility for free or reduced-price lunch -.087 -11.652 <.001* 405
Grade 4 mathematics scale score 734 98.068 <.001* .005
Teacher PD hours for 3 Years prior to 2007 WASL .042 5.834 <.001* .005
Note. N = 8037, R*= .589
*p £0.05.

PD index was again a small but significant predictor of the WASL results (note Beta
value). The major difference is that eligibility for free or reduced-price lunch was a much

smaller factor at the Grade 8 level. Furthermore, in far fewer cases were teacher
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professional development and student WASL data matched. As a result, the findings

are not nearly as convincing.

Hierarchical Linear Modeling Analysis

RMC Research recognized that a clustering effect is a factor in analyses of school data
at both the class and school level. Typically, students within classes perform more alike
than they do across classes. Similarly, students within schools perform more alike than
they do across schools. RMC Research used hierarchical linear modeling to examine

the impact the clustering effect had on the results. This analysis produced the following

findings:

= Approximately 36% of the overall variance in Grade 5 scaled science score was
due to between-school differences, and approximately 50% of this variance was

attributable to differences in school-level free or reduced-price lunch.

= School-level professional development did not account for any of the between-
school variation. That is, PD index on the school level was not significantly

associated with Grade 5 science scaled score.

= The level of professional development a student's teacher had was significantly
related to that student's Grade 5 science score. The effect was small—very much

like the linear regression results—but significant.

= The results of the hierarchical linear modeling analysis that examined classroom

clusters were inconclusive with the current data set.

Analysis of Students of Professional Development Participants

RMC Research analyzed the achievement and demographic data of the students of
teachers who had participated in any science professional development compared to
the data of the students of teachers who had no record of professional development in
the LASER database. Exhibit 16 shows the overall WASL results and the distribution of

the student population by gender, ethnicity, and participation in special programs.

RMC Research Corporation4Portland, OR 25



Exhibit 16
2007 Grade 5 WASL Scores and Demographic Distribution of Students

Grade 5 Students Grade 8 Students
Whose Teacher Had: Whose Teacher Had:
Variable Value No PD Any PD No PD Any PD
Total number of students N 41,400 30,006 66,245 8,645
Student Achievement
2007 science WASL M 391.17 389.53 393.44 395.85
2006 math WASL M 409.26 406.71 398.26 397.95
Gender Distribution
Males % 511 50.6 51.2 49.9
Females % 48.9 49.4 48.8 50.1
Ethnic Distribution
American Indian/Alaskan Native % 2.8 2.6 2.5 3.1
Asian % 8.7 8.6 8.5 6.7
Black (not Hispanic Origin) % 54 5.9 5.6 4.2
Hispanic/Latino % 12.3 17.6 13.1 12.3
White (not Hispanic Origin) % 69.0 63.5 68.7 72.5
Multiracial % 1.6 14 12 0.9
Unknown % 0.3 0.4 0.4 0.2
Special Program Distribution
Free or reduced-price lunch % 371 431 35.1 374
Students with disabilities % 10.1 9.8 8.4 6.2
Special education % 9.8 9.6 8.2 6.0
English language learner/bilingual % 5.2 6.7 N/A N/A
Gifted % 6.0 5.2 5.6 4.0
Migrant % 1.7 2.8 2.0 1.7

Teachers who had participated in science professional developments served a slightly
different student population than those teachers who did not have any record of science
professional development participation in the LASER database. Most notably, the
former served a larger proportion of students eligible for free or reduced-price lunch at
both Grades 5 and 8. Furthermore, Grade 5 teachers who had participated in
professional development served a greater proportion of Hispanic and Latino students

and a lower proportion of White students. Grade 8 teachers who had participated in
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professional development served a smaller proportion of students with disabilities and
special education students but served a greater proportion of White students. The
Grade 8 findings must, however, be interpreted with caution because the number of
Grade 8 students in each of these groups (disabled, special education, White) was
skewed and the findings could represent geographic differences. Given what is known
about the relationship between eligibility for free or reduced-price lunch and student
achievement on the science WASL, this difference alone may explain the difference in

student achievement at Grade 5 between the 2 groups.

Longitudinal Study of Science WASL Results

Data Sources

The administration of the 2007 WASL resulted in the availability of 2 sets of science
data for the same cohort of students. For the first time a large number of students who
took the science WASL in Grade 5 in 2004 were the same students who took the
science WASL in Grade 8 in 2007. To examine the impact of the science professional
development on student achievement between the implementation of the 2
assessments, RMC Research reconfigured the data sets used for both the school-level
and student-level analyses described previously to conduct longitudinal analyses of the

data. Exhibit 17 describes the contents of each data file and how they were linked.
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Exhibit 17
Longitudinal Analysis Data Linkage Map
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Methodology

For this longitudinal study, RMC Research designated the dependent variable to be the
student-level 2007 Grade 8 science WASL scale score. Choosing the independent
variable proved to be more challenging. Because of the limited amount of professional
development data available for Grade 8 science teachers, RMC Research elected to
use the school-level PD index developed for the school-level analysis as the
independent variable. The PD index represents the level of total science teaching staff
participation in professional development on the use of the inquiry-based instructional
modules per full-time equivalent. The PD index was calculated using the total hours of
professional development in the 3 years prior to the administration of the 2007 WASL
(2004-2007). The rationale for the use of the PD index is based on the hypothesis that
a higher level of participation in professional development associated with a high PD
index is should be more likely to have a positive impacted the WASL results.
Conversely, we cah hypothesize that schools with a low PD index would have fewer
teachers participating in professional development and that participation should be a

lesser factor in the WASL results.
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For the purpose of the longitudinal analysis, RMC Research divided the Grade 8
schools into 4 categories by the PD index of the school and divided the Grade 5 schools

into 2 categories according to the cut points shown in Exhibit 18.

Exhibit 18
PD Index of Schools That Served Grade 8 Students
Number of
PD Index Category® Students
Grade 8 Schools
Greater than 0 but less than or equal to 1.25 7,083
Greater than 1.25 but less than 3 7,007
Greater than or equal to 3 but less than 6.3 6,878
Greater than 6.3 7,017
Unknown 351
Grade 5 Schools
None 17,643
Greater than O 10,693
Total 28,336

Note. Professional development hours represent the total hours of
participants from April 1, 2004, through March 31, 2007, the 3 years
prior to the administration of the 2007 WASL.

®Hours of professional development per full-time equivalent.

RMC Research examined the bivariate correlations and performed regression analyses
of combinations of Grade 8 demographic variables to identify possible control variables
for use in the longitudinal analysis model. The 4 control variables selected were
eligibility for free or reduced-price lunch, participation in special education, participation
in the gifted and talented education program, and student identification as an racial or
ethnic minority. In addition, the student-level 2004 Grade 5 science WASL scale score
was used as a control variable to represent the students’ initial science skills. RMC
Research analyzed this model to determine the degree to which the school PD index
category for the students’ Grade 8 and Grade 5 schools was a predictor of student

achievement in Grade 8. Exhibit 19 shows the results of this analysis.
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Exhibit 19
Grade 8 Regression Analysis Results of Overall PD Index Range

Variable Beta t p SE
Special education participation -.140 -35.110 <.001* 415
Eligibility for free or reduced-price lunch -.096 -22.440 <.001* 247
Nonminority .037 8.889 <.001* .244
Gifted and talented education program participation .071 17.865 <.001* 447
2004 Grade 5 science scale score .646 114.507 <.001* .005
Grade 8 school PD index category .032 8.449 <.001* .094
Grade 5 school PD index category .008 2.137 .033* 221

Note. N = 27,940, R? = .590.

*p £ 0.05.

The level of professional development participation of the science teachers in the
Grade 8 students’ school was a significant predictor of student achievement on the
Grade 8 science WASL above and beyond what could be explained by student
demographics (free or reduced-price lunch, special education, gifted, or nonminority)
and by Grade 5 science skills in 2004. Although the results are statistically significant,
the professional development once again appears to be a small factor compared to
other variables such as eligibility for free or reduced-price lunch. To show this
relationship more clearly, RMC Research used the control variables to calculate the
adjusted means for students in each PD index category (see Exhibit 20). The
performance of Grade 8 students in schools with a PD index greater than 1.25 that

increased as the PD index category of the science teachers in the school increased.
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Exhibit 20
2007 Grade 8 Science WASL Results by
PD Index Category

dUnadjusted Means B Adjusted Means
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Note. Covariates appearing in the model are evaluated at the following values: Nonminority = .6638,
free or reduced-price lunch = .3544, special education = .0757, gifted and talented program = .0641,
Grade 5 science scale score = 385.8617.

Hierarchical Linear Modeling Analysis

As in the student-level analysis, RMC Research used hierarchical linear modeling to
explore the impact of school-level clustering on the results. The school-level PD index
was the only cluster variable available for the longitudinal analysis, which produced the

following findings:

= Approximately 31% of the overall variance in the Grade 8 science scale score

was due to between-school differences.
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= The differences in PD index across schools do not appear to account for any of
this variation. This finding might be due to the variation across teachers within

schools or to other factors not accounted for in the data available.

= The relationships between the covariates—that is, Grade 8 eligibility for free or
reduced-price lunch, nonminority status, participation in special education,
participation in a gifted and talented education program, and Grade 5 science

scale score—were all significant, as they were in the linear regression model.

Conclusion

All 3 approaches to the analysis of the 2007 science WASL data produced similar
results that echo the findings of previous studies conducted as part of the evaluation of
Washington State LASER. That is, the number of professional development hours in
which a student’s science teacher participated is a small but significant predictor of
student performance on the science WASL above and beyond what could be explained
by socioeconomics (as indicated by eligibility for free or reduced-price lunch) and the
student’s skill level (as indicated by the student’s performance on the mathematics
WASL the previous year or on a previous science WASL; see Exhibits 8, 13, 15, and
20). This study also shows that Grade 5 teachers must have participated in at least 18
hours of professional development before an impact on student achievement was
measurable, and the impact of the professional development on student achievement
increased as the number of professional development hours increased (see Exhibit 14).

In addition, the study revealed that the teachers who participated in professional
development served different populations of students than teachers who had no record
of professional development in the LASER database. Specifically, Grade 5 teachers
who had participated in science professional development served a larger proportion of
students eligible for free or reduced-price lunch, a greater proportion of Hispanic or

Latino students, and a smaller proportion of White students (see Exhibit 16).
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Considerations for Interpretation

The reader must consider several factors when interpreting the results of this study.

Namely, many of the variables used in these analyses are proxies for broader concepts.

Professional development index—The professional development index served as
an indicator of the degree to which the teaching staff in the school were
implementing inquiry-based science instruction utilizing the adopted instructional
modules. The assumption is that the more teachers participate in the
professional development the more they will effectively implement inquiry-based
instruction. Therefore the professional development index is a rough proxy for the
level of implementation of the instructional practices promoted by the

professional development.

Mathematics WASL results—The percentage of students who met or exceeded
the standards on the mathematics WASL the previous year is a rough proxy for
the skill level of the students entering the next grade. The reliability of this
variable is only slightly diminished by student turnover from one grade to the next
because the correlations between the science WASL results for one year are
correlated with the mathematics WASL results from the previous year (.427 for
Grade 5 and .523 for Grade 8).

Free or reduced-price lunch—The percentage of students who qualify for free or
reduced-price lunch is a reasonably reliable proxy for the socioeconomic status

of the families whose children are served by each school.
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Module-Level Assessment of Student Achievement

Most of the work to assess the impact of Washington State LASER prior to the
2007-2008 project year was limited to analysis of science WASL results. Another way
to measure the program’s impact is to use measures of student achievement that align

closely with the instructional modules.

About the Assessments

Washington State LASER negotiated with Horizon Research, Inc., a science and
mathematics education research firm in North Carolina, for permission to administer
student assessments the firm had developed that align with some of the inquiry-based
instructional modules. Of the 13 assessments developed by Horizon Research, the
Washington State LASER staff selected 4 that were commonly used by schools in

Washington State:

= Electric Circuits (Science and Technology for Children [STC])
= Human Body (Full Option Science System [FOSS])
= Levers and Pulleys (FOSS)

= Rocks and Minerals (STC)

Each of the assessments comprised 20 multiple choice items on the science content
addressed in the respective module and 5 multiple choice items regarding the

respondents’ demographics.

Recruiting Volunteers

In March 2008 Washington State LASER and RMC Research collaborated to recruit
volunteer teachers from schools using the 4 selected modules in spring 2008 (see
Appendix A). The desired outcome was to identify for each module 30 teachers, half
who had 54 or more hours of professional development on the module and half who had
18 or fewer hours of professional development on the module. The agreement between

Horizon Research, Inc. and Washington State LASER stipulated that the assessments
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items could be used only for the purposes of this research study and the volunteer
teachers were required to sign an agreement to keep the assessment items confidential

and to return all materials to RMC Research upon completion of the postassessment.

Due to a late start the timing of the recruitment effort coincided with spring break and
the recruitment effort fell short of the goal of 120 teachers (by the April 2008 deadline 66
teachers had responded to the solicitation). As a result, RMC Research sent the
assessment materials for Electric Circuits, Human Body, and Rocks and Minerals to
only 56 teachers. Each set of materials included 35 assessment booklets, answer
sheets for both the pre- and postassessment, instructions for administering the
assessment, and instructions and labels for returning the materials to RMC Research

(see Appendix B).

Spring 2008 Participation

Of the 56 teachers who volunteered to participate 53 successfully completed both the
pre- and postassessment in conjunction with their use of the module. Only data from

students who completed both the pre- and postassessment are included in this study.
Exhibit 21 shows the distribution of the participating students, volunteer teachers, and

schools.

Exhibit 21
Distribution of Participating Classes by Module
Teachers/
Module Students Classes Schools
Electric Circuits 489 23 14
Human Body 324 15 9
Rocks and Minerals 274 14 10
Total 1,087 53 33

Note. Only students who completed both the pre- and postassessment are included.

Exhibit 22 shows the demographic distribution of the students in the participating
classes compared to that of all elementary schools in Washington State. The students
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in the participating classes are comparable to the student in all elementary schools with

respect to gender but not with respect to ethnicity.

Exhibit 22
Demographic Distribution of Participating Students
Participating All Elementary
Category Classes Schools
Gender
Male 50.7% 51.7%
Female 48.1% 48.4%
Grade
Grade 3 37.5%
Grade 4 62.5%
English Speaking at Home
Yes 81.8%
No 18.1%
Ethnicity
Asian 3.8% 7.9%
Black 4.3% 5.6%
Hispanic 23.8% 15.9%
White 65.1% 64.9%
Other 2.7% 2.6%

Note. Demographic data are from the 2006—2007 school year.

In addition, the students in the participating classes were overrepresented by Hispanic
students and underrepresented by Asian and Black students compared to the
demographics of elementary schools statewide. This finding is due to the high number
of participating schools located in the Yakima region, which serves a large Hispanic

population.

Item Analysis and Scale Construction

The first step in the analysis of the assessment data was to test the reliability of the
measure itself. RMC Research performed a combination of factor analysis and reliability
tests using the students’ postassessment scores. This analysis revealed that the overall
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reliability of the assessments could be improved slightly by omitting items that did not fit

well with the other items on the assessments. Exhibit 23 shows the reliability of all items

on each assessment and the reliability of a scale with items omitted.

Exhibit 23
Reliability of Item Scales
Reliability of All Reliability of
Module Items Items Omitted Scale
Electric Circuits 726 ltems 4, 8, 14 .739
Human Body .769 None .769
Rocks and Minerals .800 Items 8, 9 .826

Note. Reliability in terms of Cronbach’s Alpha score.

Utilizing the results of the item analysis, RMC Research used 17 items to construct the

Electric Circuits scale, all items for the Human Body scale, and 18 items to construct the

Rocks and Minerals scale. During the pilot test of the instruments, Horizon Research,

Inc. conducted reliability tests of the assessments. The scale developed by RMC

Research for the Rocks and Minerals module agreed with the findings of Horizon

Research, Inc. The scale scores were calculated to range from 0 to 100.

Analysis of Means

RMC Research performed a paired sample t test of the results using the scales

developed for each unit. Exhibit 24 shows the mean values for both the pre- and

postassessment for each module.
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Exhibit 24
Pre- and Postassessment Mean Scores
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Electric Circuits Human Body Rocks and Minerals
Module/Assessment N M SD p M Diff SE
Electric Circuits Pre 489 41.68 15.33 <.001* 20.40 0.782
Post 489 62.08 19.48

Human Body Pre 324 42.52 15.49 <.001* 19.92 0.950
Post 324 62.44 19.76

Rocks and Minerals Pre 274 37.37 18.95 <.001* 19.12 1.099
Post 274 56.49 24.52

*p < 0.05.

Students demonstrated significant improvement between the preassessment and the

postassessment on all 3 modules. On average, student scale scores increased more

than 19 points (on a 100-point scale) from the preassessment to the postassessment.

Professional Development and Student Achievement

RMC Research also explored the relationship between the teacher professional

development of and the gains evident in the student assessment results. Because the

results of the 3 assessments were similar and because professional development data

were available for only 44 of the teachers, RMC Research calculated the gain score for
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each student and examined the relationship between the gains scores (regardless of

the assessment administered) as a function of teacher professional development.

Information about the professional development was available through the LASER
professional development database and through brief surveys administered to the
volunteer teachers. Analysis of the student gain scores and the professional
development variables revealed a positive and significant correlation between the total
professional development hours for the year prior to the assessments (April 1, 2007,
through March 31, 2008, as documented in the LASER database) and higher student

gain scores.

RMC Research also explored the relationships between student gain scores and
demographic variables such as gender, race, ethnicity, and language spoken at home.
Of those variables only Hispanic ethnicity significantly correlated to student gain scores.
RMC Research then constructed univariate models that controlled for Hispanic ethnicity
to calculate mean gain scores that were classified into 3 groups according to the level of
professional development participation of the students’ teachers in the year prior to the
assessment: no professional development, less that 18 hours of professional
development, and 18 or more hours of professional development. Exhibit 25 shows the

results of the analysis.
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Exhibit 25
Student Assessment Gains as a Function of Professional Development

22182
+ 20.187
+ 17.797

B8R RBY

Gain Scores
—
(<]
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10 I I

None Less Than18 18 or More

Professional Adjusted
Development Level Classes Students M SD M SE
No hours 22 448 19.898 17.080 20.187 0.819
Less than 18 hours 15 302 18.233 17.118 17.797 0.999
18 or more hours 16 310 22.174 18.231 22.182 0.982
Total 53 1060 20.089 17.484

Note. Vertical bars indicate the 95% confidence interval of the adjusted mean gain scores. Covariates in this model
are evaluated with Hispanic ethnicity value of 0.2406. After adjusting for Hispanic ethnicity, teacher professional
development is significant at the p = .008 level. Adjusted R? value of the model is .023. Professional development
participation data are from April 1, 2007, through March 31, 2008.

Conclusion

Although the differences between the 3 groups of teachers are significant, caution must
be exercised when interpreting the results. The performance of the students whose
teachers had less than 18 hours of professional development was significantly lower
than the performance of students whose teachers participated in 18 or more hours
professional development. However, students whose teachers had no professional
development outperformed students whose teachers had participated in some
professional development. Furthermore, increasing the length of time for the
professional development from 1 year prior to the assessments to 2, 3, or even 4 years
or utilizing the volunteer teachers self-reported professional development data produced

erratic and inconsistent results.
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Although the findings of this study are inconclusive, they do indicate areas of interest for
additional inquiry. During the 2008-2009 school year Washington State LASER plans to
continue to administer assessments for the following instructional modules during the
fall, winter, and spring: Electric Circuits (STC), Environments (FOSS), Human Body
(FOSS), Levers and Pulleys (FOSS), Motion and Design (STC), Rocks and Minerals
(STC), and Variables (FOSS). The goal is to administer the assessments in at least 30
classes for each module. This effort will enable the research team to be more selective
about the professional development background of each teacher who volunteers and

will yield more data, which will increase the statistical power for analysis.
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Sentinel Site Visit Results

In the past, the evaluation of Washington State LASER was often limited to examining
the relationship between the professional development provided through the LASER
Alliances and student performance on the science WASL. Such an approach does not
take into account the degree to which the teachers and schools implement the practices
promoted by the professional development. Past evaluations have attempted to
measure schools’ level of implementation of inquiry-based science with mixed results.
After Washington State LASER was expanded in 2007, the evaluation plan included in-
depth site visits to a sample of schools (sentinel sites) to explore differences in the
implementation of inquiry-based science and the relationship between implementation

and student performance on the science WASL.

Sentinel Site Selection

RMC Research first identified those schools whose staff had participated extensively in
science professional development in the past 3 years. The total number of professional
development hours of the teaching staff in the past 3 years per teacher (full-time
equivalent) was then calculated to produce an index value (PD index) for each school.
RMC Research ranked the schools in descending order by their PD index score. The

schools at the top of the list were the initial pool of sentinel site candidates.

Next, RMC Research divided the schools at the top of the list into 2 groups according to
whether the percentage of students who met the science standards on the science
WASL between the 2006 and 2007 administrations increased or decreased. Each group
included more than the targeted number of schools in anticipation that some schools
would be unwilling to participate. In the end, sentinel site visits were conducted at 34

schools around Washington State.

The rationale for using this method to select the sentinel sites is based on the
assumption that schools whose staff participated in the most science professional

development would be more likely to implement inquiry-based science instruction, and
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comparison between the 2 achievement groups would illuminate the differences in
implementation that result in increased (and decreased) student performance on the
WASL.

Data Collection

Either a member of the RMC Research staff or a science education consultant hired by
RMC Research conducted each sentinel site visit. Each visit involved an interview with
the principal, interviews with as many teachers as time would allow, the administration
of a 1-page survey to all teachers of science in the school, and at least 3 classroom
observations (whenever possible). Appendix C contains copies of the interview protocol,
teacher survey, classroom observation protocol, and scoring rubric. The classroom
observation protocol developed by and used with permission from the North Cascades
and Olympic Science Partnership at Western Washington University consisted of an 11-
trait rubric with scores ranging from 1 (lowest possible score) to 5 (highest possible
score). After collecting the data, the site visitor rated each school using a site scoring
rubric, developed specifically for the sentinel site visits, that measured 28 traits related

to the implementation of inquiry-based science on a scale from 1 to 5.

Data Analysis

RMC Research analyzed the rubric scores for each school, the classroom observation
scores, and the teacher survey data for evidence of significant differences between
those schools that experienced an increase in the percentage of students who met the
science WASL standards between 2006 and 2007 and those schools that did not.
Exhibit 26 and 27 show those areas in which significant differences were evident
between the 2 groups for schools that served Grade 5 and Grade 8 students

(respectively).
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Exhibit 26
Sentinel Site Differences Among Schools Serving Grade 5 Students

Module/Assessment N M SD P M Diff SE

Site Rubric Score Results

Time for teachers to Increased 11 3.36 1.120 .020* 1.164 465
participate in PD No Change 15 2.20 1.207
Participation in Increased 11 3.36 1.120 .023* 1.164 479
Eg?;erﬁjmglsleammg No Change 15 2.20 1.265
Parent/Community Increased 11 4.27 0.786 .037* .606 275
Support No Change 15 3.67 0.617
Integration of literacy Increased 11 4.09 0.944 .010* .891 317
with science No Change 15 3.20 0.676

Teacher Survey Results

Participation in Increased 10 0.74 0.206 .023* .260 .106

professional learning
communities No Change 15 0.48 0.291

Note. Site rubric scores ranged from 1 (low) to 5 (high). Teacher survey results ranged from O (no participation) to 1
(any participation).
*n £ 0.05.

Schools whose Grade 5 students’ science WASL scores increased had significantly
greater:

= Participation in professional learning communities.

= Time during the work day for school-based professional development.

= Evidence of positive parent and community support.

= Evidence of teachers integrating literacy with science.
Participation in professional learning communities was a significant factor in both the
site scoring rubric ratings and the teacher survey results. No significant differences were
evident in the classroom observation data. The considerable amount of variation in the

lessons observed reflects the inconsistencies of elementary science instruction within

schools.
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Exhibit 27
Sentinel Site Differences Among Schools Serving Grade 8 Students

Module/Assessment N M SD P M Diff SE

Site Rubric Score Results

Time for teachers to Increased 6 4.33 .816 .027* 2.133 .811
participate in PD No Change 5 2.20 1.789

PD that Involved Increased 6 3.33 .861 .001* 2.133 410
\'ff(f‘rfmmg Student  \ochange 5 1.20 447

Classroom Observation Results

Discussions based Increased 16 3.50 1.033 .047* .885 426
on scientific evidence No Change 13 262 1261

Significant, accurate, Increased 17 412 .857 .007* 1.041 .360
222%”&”“‘”“”‘9 No Change 13 3.08 1115

Builds on prior Increased 17 3.76 .903 .011* 1.072 .393
Ezg‘évrllee‘:]%‘z and No Change 13 2.69 1.251

Content connected to Increased 17 4.00 .935 .012* 1.077 .400
lesson activities No Change 13 2.92 1.256

Instructions that Increased 17 3.76 .903 .004* 1.072 .340
fosters understanding No Change 13 269 947

Instructions monitors Increased 17 3.53 1.007 .026* .914 .390
Etr:’g;ggndmg No Change 13 2.62 1121

Students make sense Increased 17 3.71 1.047 .006* 1.244 422
of concepts No Change 13 2.46 1.266

Students reflect on Increased 16 3.19 1.328 .030* 1111 484
newunderstanding -\, change 13 2.08 1.256

Teacher Survey Results

PD that involved Increased 6 0.74 .273 .045* 0.371 .159
examining student No Change 5 0.37 250

work

Note: PD = professional development. Site rubric scores ranged from 1 (low) to 5 (high). Teacher survey results
ranged from O (no participation) to 1 (any participation).
*n £ 0.05.

As Exhibit 27 shows, schools whose Grade 8 students’ science WASL scores increased
had:

= Time during the work day for school-based professional development.
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= Greater participation in professional development that involved examining

student work.

= Lessons that more often engaged students in discussion based on scientific

evidence.
= Lessons whose content was more significant, accurate and worthwhile.
= Lessons that more often built on prior ideas and experiences.
= Lessons whose content was more closely connected to the lesson activities.
= Lessons that were effective at fostering student understanding.

= Lessons that included mechanisms to monitor students’ understanding of science

content.
= Lessons that helped students make sense of scientific concepts.

= Lessons that routinely provided opportunities for students to reflect on their new

understanding.

Participation in professional development that involved examining student work was a
factor that was significant in both the site scoring rubric results and the teacher survey

results.

Demographic Comparison of School Groups

To ensure that the schools that experienced an increase in the percentage of students
who met the science WASL standards between 2006 and 2007 and those schools that
did not served students of similar demographic makeup (so that the results could be
generalized), RMC Research examined the demographic data from the 34 sentinel sites
for significant differences in school size, ethnic composition of the student population,

program membership of the students, and teacher characteristics (see Exhibit 28).

At the Grade 5 level, both groups of schools served populations of students with similar
demographics. The one exception is that the schools that demonstrated gains served a
slightly greater proportion of bilingual students. More differences were evident among

the schools that served Grade 8 students. These schools that demonstrated gains
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served a larger proportion of Asian and Pacific Islander students, a larger proportion of
bilingual students, a considerably larger proportion of students who qualified for free or
reduced-price lunch, and a smaller proportion of White students. In contrast, the results
of the school-level and student-level analyses of the science WASL data suggested that
eligibility for free or reduced-price lunch and bilingualism are predictors of poorer
performance. Among these high PD index schools science WASL result increased

despite the higher percentage of students with these risk factors.

Exhibit 28 shows some other differences between the schools that demonstrated gains
and the schools that did not. At the Grade 5 level schools that demonstrated gains were
significantly smaller than schools that did not demonstrate gains. Conversely, at the
Grade 8 level schools that demonstrated gains were more than twice as large as the
schools that did not demonstrate gains. The average class size of both the Grade 5 and
Grade 8 schools that demonstrated gains was slightly smaller, but the differences were
not statistically significant. Teachers’ average years of education experience was
significantly lower in schools that demonstrated gains than in schools that did not
demonstrate gains for both Grade 5 and Grade 8 schools. Grade 5 schools that
demonstrated gains had a smaller proportion of teachers with a Master’s degree,
whereas Grade 8 schools that demonstrated gains had a greater proportion of teachers

with a Master’s degree.

Many of the differences between the schools that served Grade 5 and the schools that
served Grade 8 can be attributed to differences in organizational structure and staffing
patterns. The differences between the schools that experienced an increase in the
percentage of students who met the science WASL standards between 2006 and 2007
and those schools that did not are much more erratic and difficult to interpret. Some of
this erraticism can be attributed to the small number of schools involved in this study.
Teachers’ average years of education experience is one factor that exhibits a
reasonably consistent pattern among both the Grade 5 schools and the Grade 8
schools. In both cases, schools that demonstrated gains had teachers with significantly
fewer years of experience than schools that did not demonstrate gains. This difference

was more pronounced among the Grade 8 schools.
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Exhibit 28
Comparison of Student Demographics Between School Groups

Grade 5 Schools

Grade 8 Schools

Variable Group N M M Diff. N M M Diff.
Racial/Ethnic Membership of Students
Asian and Pacific Islander Increased 3,357 4.53% 1.07% 5,353 7.94% ?5.20%
No Change 6,544 3.45% 2,152 2.74%
Indian/Native Alaskan Increased 3,716 2.29% 1.21% 5,353 1.08% 0.31%
No Change 6,544 3.50% 1,652 1.39%
Black Increased 3,716 2.64% 0.98% 5,353 4.07% 2.49%
No Change 5,792 1.66% 1,453 1.58%
Hispanic Increased 3,716 13.13% 0.35% 5,353 6.99% 0.03%
No Change 6,544  13.48% 2,152 7.02%
White Increased 3,716 74.73% 1.72% 5,353 78.24%  %9.59%
No Change 6,544  76.45% 2,152 87.83%
Program Membership Of Students
Bilingual Increased 3,716 10.16%  °4.25% 5,353 454% %3.16%
No Change 6,191 5.91% 1,799 1.39%
Special education Increased 3,716  13.03% 0.23% 5,353 11.64% 1.85%
No Change 6,191 13.27% 1,799 9.80%
Free or reduced-price Increased 3,716 40.11% 0.62% 5,353 36.37% *7.72%
lunch No Change 6,191  40.73% 1,799 28.64%
School Size Characteristics
Total enrollment Increased 11  337.82 *98.45 6 892.17 *461.77
No Change 15 436.27 5 430.40
Students per classroom Increased 11 16.18 1.75 6 17.00 3.20
teacher No Change 15 1793 5 20.20
Teacher Characteristics
Average years of Increased 226  12.80 *1.08 315 10.82 *3.65
education experience No Change 370 13.89 109 14.47
Teachers with Master’'s Increased 226  56.69 *4,72 315 71.86 *4.61
degree No Change 370 6141 109 67.25

®Demographic differences greater than 3%.

*p < .05.

Areas of Consistency

The site visitors assigned the sentinel sites consistently high or consistently low ratings

on several traits regardless of the schools’ pattern of student performance on the
science WASL. Exhibit 29 highlights these traits.
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Exhibit 29
Areas in Which Site Visitors Rated Consistently

Category Description of High or Low Rating N Min Max M SD
Inquiry-based The school was implementing 3 or more 37 2 5 451 .804
Instructional modules per grade level as the core

Materials science curriculum materials.

Sequence All science teachers used the modules 37 1 5 457 .987

according to a sequence clearly prescribed
by the district.

Materials The system for maintaining, storing, and 36 4 5 4.81 401
support system refurbishing the instructional modules was
effective and well organized.

Condition of Teachers always received modules that 37 3 5 457 .647
modules were complete and ready for classroom

use.
Administrative  Strong evidence indicated that the school 37 3 5 4.43 .603
support administrators were very supportive of

inquiry-based science instruction.

District support  Strong evidence indicated that the district 37 3 5 4.59 .599
administrators were very supportive of
inquiry-based science instruction.

District No districtwide or schoolwide summative 37 1 5 1.57 1.237
assessments assessments in science were administered
to students.

The site visitors gave the vast majority of the sentinel sites high ratings, indicating that
the schools served by the LASER Alliances had successfully established a core
sequence of inquiry-based instructional modules across all grade levels and had
maintained a materials support system that delivered the modules to teachers on time
and ready to use. In addition, most of the schools received high ratings with respect to
administrative support for inquiry-based science instruction at both the district and
school levels. Conversely, the site visitors gave the majority of the schools very low

ratings on the use of district assessments in science.
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Participation in Professional Development

RMC Research developed an online database for LASER Alliance staff to use to track
individual teachers’ participation in professional development. For each patrticipating
teacher the database contains contact information, school, and grade level taught; an
indication of whether the teacher is a teacher leader; and documentation of the
teacher’s participation in professional development (including the date, location,
facilitator, focus, and duration). Exhibit 30 shows the participation in the professional
development conducted by the 10 LASER Alliances between July 1, 2007, and June 30,
2008.

Exhibit 30
LASER Alliance Professional Development Participation

Training PD Hours Total Contact
Alliance Activities Offered Attendance Participants® Hours
Mountain to Harbor 82 586 1,137 439 9,074
North Central 55 546 933 520 9,148
North Sound 58 525 1,526 951 10,802
Northeast 82 492 1,404 427 8,424
Northwest 238 2,146 1,819 971 15,753
Olympic 58 359 677 343 3,866
South Central 90 788 1,489 619 13,499
South Sound 214 1,157 2,629 1,276 15,975
Southeast 121 930 1,250 556 9,940
Southwest 162 998 1,669 735 10,252
Total 1,160 8,527 14,533 6,837 106,733

Note. Participation period: July 1, 2007, though June 30, 2008. PD = professional development.
®Unduplicated count.

The LASER Alliances conducted 1,160 professional development events focused on
inquiry-based science instruction for a total of 8,527 hours of professional development.
These events had a total attendance of 14,533 and served 6,837 educators
(unduplicated count). Together these educators received 106,733 contact hours of

professional development. Some of the professional development aimed to develop a
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cadre of trainers with the skills and capacity to conduct initial use training for other

educators. Four Alliances reported this type of professional development (see

Exhibit 31), through 39 events totaling 270 hours attended by 117 educators (2,612
contact hours).

Exhibit 31
Developing Professional Development Provider Participation

Training PD Hours Total Contact
Alliance Activities Offered Attendance Participants® Hours
Mountain to Harbor 1 35 18 18 630
North Central 6 36 194 42 1,194
Northeast 30 187 99 31 632
South Central 2 12 26 26 156
Total 39 270 337 117 2,612

Note. Participation period: July 1, 2007, though June 30, 2008. PD = professional development.

#Unduplicated count.
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March 21, 2008

[Principal]
[School]
[Address]

[City, State Zip]

Dear [Principal],

Teachers in your building are scheduled to use science kits (modules) this spring. These same teachers
have already received professional development through services provided by your LASER Alliance
related to these modules. Washington State LASER is beginning a research project to measure the growth
in student learning that results from the use of the modules and to explore the relationship between
professional development and student achievement in science. We need your help in the next phase of our
work.

Please distribute the enclosed invitation memo to the teachers listed below or to any other teacher who
will be using the [kit] ([Publisher]) module this spring. As you will see, the memo contains enough
information for them to make an informed decision about their participation.

[TeacherNames]

Participation in this project is voluntary. However, we hope that you and your teacher(s) will see the
benefits to your work as well as the contribution it can make to the larger picture of Washington State
LASER. The teacher(s) selected will be asked to administer a 20 question pre-test prior to starting their
unit of study and then administer the same post-test at the end of their unit. We will provide all materials
(test booklets, answer sheets, detailed instructions, a return envelop, and postage paid labels).
Participating teachers completing all components will receive a $75 gift certificate to Borders Bookstore.

There are no high-stakes consequences or risks for your teachers or students. A number will be used to
link the pre- and post- assessment answer sheets for each student however, only the teacher will ever
know the identity of the individual students. The answer sheets will be scored by RMC Research.
Individual student results cannot be shared with the teacher due to restrictions placed on our use of the
assessments by the developer. Teachers will receive a class aggregate and a project-wide aggregate for
both the pre-and post- assessments so that the teachers can see how his/her class did relative to the entire
group of participating classes throughout Washington.

We sincerely hope that you and your teachers will chose to participate in this important aspect of our
work to improve science education in Washington State. For further information, you can contact your
Alliance Director or Dave Weaver at dweaver@rmccorp.com or by telephone at (800) 788-1887.

- %
2 L et U gpmen
Dennis Schatz Dave Weaver

Co-Director, Washington State LASER Jeff Estes Evaluator, Washington State LASER

Pacific Science Center Co-Director, Washington State LASER RMC Research Corporation
Pacific Northwest National Laboratory
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DATE: March 21, 2008
TO: Teachers of Science
FROM: Washington State LASER

SUBJECT:  Assessing Student Learning

You are invited to participate in a study conducted by Washington State LASER that will
investigate the science content knowledge gains that result from the use of the science kits and
explore relationships between professional development and student achievement. The invitation
is being extended to you because you are scheduled to use one of the following sets of
instructional materials this spring:

e Electric Circuits (STC)

e Human Body (FOSS)

e Levers & Pulleys (FOSS)

e Rocks & Minerals (STC)
Participation will involve the following.

e Agreeing to follow the restrictions on the use of the assessments (see attached
application form)

e Maintaining accurate and confidential records of assigned assessment numbers

e Administering a 25-question multiple choice assessment to your students at the very
beginning of the kit unit following the instructions provided

e Teaching the kit unit the way you normally would

e Administering the same multiple choice assessment to your students at the end of the kit
unit following the instructions provided

e Returning all material by the close of school

You will receive all of the necessary materials including administration instructions, assessment
number record sheet and labels, test booklets, and answer sheets. You or your school will not
incur any additional expenses as a result of your participation. Postage and shipping will be
prepaid. You will receive a $75 gift certificate to Borders Bookstore, for completing these
tasks.

Participation in this project is voluntary. However, we hope that your will see the benefits to
your work as well as the contribution it will make to the larger picture of science teaching and
learning in Washington State.

There are no high-stakes consequences or risks for you or your student. For tracking purposes,
we will create a number identifying your classroom. Your name will not appear on any of our



analysis sheets. Likewise, you will assign each of your students a number that will be used only
to match the pre and post test answer sheets. Answer sheets will not contains names or any other
student identifier except the assigned number for matching pre to post results. You will be the
only person with access to the records that would link any answer sheet to the identity of an
individual student.

The answer sheets will be scored and analyzed by RMC Research. Individual student results
cannot be given to you due to the restrictions placed on our use of the assessments by the
developer. You will receive a class aggregate and a project-wide aggregate for both the pre- and
post- assessments so that you can see how your class did relative to the entire group of
participating classes throughout Washington.

If you wish to participate in this important study, please complete and sign the attached
application form and fax it to Dave Weaver at (503) 223-8399 by no later than April 4, 2008.

We sincerely hope that you will chose to participate in this important work to improve science
education in Washington State. For further information, you can contact your Alliance Director
or Dave Weaver at dweaver@rmccorp.com or by telephone at (800) 788-1887.

Dennis Schatz Jeff Est Dave Weaver
Co-Director, Washington State LASER € Stes Evaluator, Washington State LASER

Pacific Science Center Co-Director, Washington State LASER RMC Research Corporation
Pacific Northwest National Laboratory



Washington State LASER
Module-Level Assessment of Student Learning
Consent and Application Form

School:

Teacher:

Date:

Which Kit will you be using for this study? Check one.
Q  Electric Circuits (STC)
Qa Human Body (FOSS )
Q  Levers & Pulleys (FOSS)
Q  Rocks & Minerals (STC)

Horizon Research Incorporated (HRI) developed the assessment instruments that will be used for
this project. These assessments may NOT be shared without prior written authorization from HRI.
Anyone who administers the assessments must agree to abide by the following requirements.

e Test materials must not be reproduced, in whole or in part, in any fashion, either
mechanically or electronically. Reproduction of test materials without proper permission
represents a violation of copyright law.

e Actual test instruments must not be used, in original or in copied form, to provide test-
taking practice, to enhance test-taking skills, or for any other purpose.

e Test items, actual or similar, must not be used for discussion, review, or for any other
purpose.

e Prior to, during, and after administration, all copies of the assessments must be kept
secure. When use is complete, all assessments must be returned to RMC Research for
accounting and proper disposal (e.g., shredding).

Please check one:

Q I have read the accompanying memo and restrictions on use of the materials,
and I agree to participate in the Module-Level Assessment of Student Learning
project.

d I decline to participate in the Module-Level Assessment of Student Learning
project.

Signature:
Thank you for your cooperation! RMC Research Corporation

111 SW Columbia Street, Suite 1200
Please fax this completed form to: Portland, OR 97201-5843

dweaver@rmccorp.com

Dave Weaver at (503) 223-8399 (503) 223-8248  (800) 788-1887
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April 7,2008

Dear Teacher of Science

Thank you for your willingness to participate in the assessment of student content knowledge gains
conducted by Washington State LASER. As we mentioned in the application letter, this activity is
for research purposes and there are no high-stakes consequences or risks for you or your students
provided that all guidelines and instructions are properly followed. Information about individual
classes or individual students will not be made available to administration. Only aggregate results
will be published with aggregate group sizes large enough to conceal the identity of any individual
student or teacher. Class aggregate and a project-wide aggregate for both the pre- and post-
assessments will be mailed to your school upon completion of the processing of all participants. We
do not anticipate that this will occur until late June.

Accompanying this letter you will find the following materials.
e Instructions for administering the tests (Steps 1-7)

o 35 assessment booklets that corresponds to the inquiry-based instructional module that you
indicated on your application form you are using with students this spring.

¢ A labeled envelope containing 35 answer sheets for the pre-test and another labeled
envelope containing 35 answer sheets for the post-test

e Peel-off labels to be affixed to the answer sheets
e Teacher background information form (Step 8)
e Return packing information (Step 9)

You will receive a $75 gift certificate to Borders Bookstore, upon our receipt of all of the testing
materials. Please follow the instructions carefully. If you have any questions, feel free to contact
Lonnie Keown at (360) 457-6821 or via e-mail at Ikeown@bossig.com.

Thank you

Dennis Schatz
Co-Director, Washington State LASER
Pacific Science Center

Dave Weaver
Evaluator, Washington State LASER
RMC Research Corporation

Jeff Estes
Co-Director, Washington State LASER
Pacific Northwest National Laboratory

April 2008 RMC Research Corporation, Portland, Oregon



tion Reforn the Module-Level Science
Assessments

" P - Instructions for Administering
-‘-H_‘_"‘—-—-

—_—

Please read through all of the instruction once carefully before you begin any one step.

Reminder of Assessment Restrictions

Horizon Research Incorporated (HRI) developed the assessment instruments that you will use and
these instruments are subject to restriction. It is at the publisher's request that you be reminded
that these assessments may NOT be shared without prior written authorization from HRI and that
they are subject to the following.

e Test materials must not be reproduced, in whole or in part, in any fashion, either mechanically
or electronically. Reproduction of test materials without proper permission represents a
violation of copyright law.

e Actual test instruments must not be used, in original or in copied form, to provide test-taking
practice, to enhance test-taking skills, or for any other purpose.

e Test items, actual or similar, must not be used for discussion, review, or for any other purpose.

e Prior to, during, and after administration, all copies of the assessments must be kept secure.
When use is complete, all assessments must be returned to RMC Research for accounting and
proper disposal (e.g., shredding).

Thank you for you cooperation.

Things to Consider

All students who can read the assessments should take the assessment. Provide whatever
accommodations you normally would provide, however, you cannot modify or transcribe the fest into
another language. Normal accommodations may include, but are not limited to: a reader, a scribe,
additional time, a translator, etc. If a student is totally a non-English reader, you may elect o
exempt the student from the assessment.

During the pre-test, it's important that you let students know that they aren't expected to know
very much about this topic since they haven't been taught the unit. Also let them know that you
cannot provide any “hints" as they take the test. Encourage them to select the answer that makes
the most sense, however, a blank answer is better than a wild guess.

If a student is absent on either of the testing days and you have a way to easily administer the test
when he or she returns, it's ok to do so. You will return all answer sheets even if a student was only
able to take one of the tests.

STEP 1—Preparing for the Pre-Test

e Plan to administer the pre-test before or as close to the beginning of the unit as possible.

¢ In the materials, you will find a set of preprinted peel-off labels with your school, district,
your name, and the kit you are assessing at the top. The labels contain a series of student ID
numbers developed specifically for this project. The purpose for the student ID numbers is to
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enable the statistician at RMC Research to link the pre-test and post-test results together
without knowing the identity of the student. Each row on the sheet of labels contains 3 labels
with the same ID number that will be used as follows:

First Column—These labels will be used to record which student you assign to which
ID number. Do not peel the labels in the first column off. You will retain the label
sheets with the labels in the first column as your record of the ID number

assignment.

Second Column—These labels will be used for the pre-test.
Third Column—These labels will be use for the post-test.

¢ Worite the name of each
student who will be taking
the tests on the blank line

Schosl: Wigie Gitva Pémary
Disirict: Batfe Ground

Teacher: NN

Klt: Human Bady

s o e i e i bl b i o

. . 00 G o B P e v pw i T FRE TEST 0 i e 08 e PR T TEAT
on each label in the first ST ETEr e s e e
COIUmn as Shown her‘e' Student [0 2138028001 Student ID: 21 38028001 Student 10 2138028001
e Write a nickname or initials\ ™ =~ _ s ——
on the blank line of the

corresponding labels in the
second and third column as
shown here.

e Remove the answer sheets
from the envelope marked
PRE-TEST. Remove the

Shadent ID: 2138028002 Student [0: 2138028002

\31udan1 ID: 2138028002

| A oaeres b Aew e A
/

Seudant ID: 2136028003 Student 100 2138028003 Studant IO 2138028003

Termy b kg T . J

labels from the second column only and

affix a label over the name block at the
bottom of the front side of the answer

sheet. —
: _____ % CORRECT | | sussecT
- RCETES SomE |
- |_MLASER [ nEscome | | FEREG DATE —
= TEST AH&W;E_EHEET '.1- - = H
Furrn M. 75841
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Step 2—Administering the Pre-Test

Each student will need a #2 pencil.

1
[ ]
[ ]
=
[ ]
1
I3

Distribute the answer sheets o the students whose

name is on the label.

Instruct the students to bubble in A" for FeSPO'%/
This indicates that this is the pre-test.

Note the Key Item Number on the front of the test
booklets. Instruct the students to write the numbw
the spaces provided and then bubble in the

corresponding number.

3T D | FaPOH REOULET]

Instruct the students to copy the student ID number
from the label containing their name in the spaces
provided in the student ID block and then bubble in the
appropriate numbers. — ]

After the numbers have been bubbled in correctly,
instruct the students to remove the label from the
answer sheet and throw it away.

Prior to distributing the test booklets, remind students
not to write in the booklets. Instruct them to bubble in
their answer to each question on their answer sheet.
Since you will be using the same booklets during the
post test, we have provided you with a few extra
booklets just in case this happens.

Distribute the booklets to each student and instruct
them to begin.

This is not a timed test. However, students will need to
have some quiet activity to begin if they finish early.

Step 3—Wrapping up the Pre-Test

Collect all answer sheets and test booklets. As you pick up the answer sheets, please confirm
that each student has coded their student ID and item key number onto the answer sheet.

Seal all of the answer sheets in the pre-test envelope.

Spot check the booklets in case students wrote in the booklets. You will need to reuse the
booklets for the post-test. If a student did render a test booklet unusable by writing in it,
mark it as unusable on the cover. DO NOT throw it away. It will need to be returned to RMC
Research and accounted for.

Store the test booklets and the answer sheets in a secure place until the unit has been
completed.

Be sure to save all materials so they can be returned in June.
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Step 4—Teaching the Unit

Teach the unit as you would normally teach it. Please do not make any special adjustments to
accommodate the content in the tests.

Step 5—Preparing for the Post-Test
e Plan to administer the post-test at the very end of the unit.

e Remove the answer sheets from the envelope marked POST-TEST. Remove the labels from the
third column only and affix a label over the name block at the bottom of the front side of the
answer sheet as you did with the pre-test.

Step 6—Administering the Post-Test

e Each student will need a #2 pencil.

e Distribute the answer sheets to the students whose
name is on the label.

7 BB

e Instruct the students to bubble in "B" for r'esponse/
26. This indicates that this is the post-test.

¢ Note the Key Item Number on the front of the test
booklets. Instruct the students to write the number in
the spaces provided and then bubble in the —
corresponding number.

e Instruct the students to copy the student ID number
from the label containing their name in the spaces
provided in the student ID block and then bubble in
the appropriate numbers.

e After the numbers have been bubbled in correctly,
instruct the students to remove the label from the
answer sheet and throw it away.

WS s u Ho § Panc

NEOEBE T
B HEOEE [IPTr—

e Prior to distributing the test booklets, remind
students not to write in the booklets. Instruct them to
bubble in their answer to each question on their
answer sheet.

e Distribute the booklets to each student and instruct
them to begin.

HEEDE i Chiia

[ % conmecr
[ CORREDT | | st

e This is not a timed test. However, students will need to e TH
have some quiet activity to begin if they finish early. it

Step 7—Wrapping up the Post-Test

e Collect all answer sheets and test booklets. As you pick up the answer sheets, please confirm
that each student has coded their student ID and item key number onto the answer sheet.

e Seal all of the answer sheets in the post-test envelope.
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e DO NOT throw it away any test booklets that students may have written in. They must all be
returned to RMC Research by request of the publisher.

Step 8—Complete the Teacher Background Information Form
Complete the Teacher Background Information Form.

Step 9—Returning the Materials to RMC Research for Processing

In June after the post-test all used and unused survey materials should be packed into the box in
which they were originally sent to you and returned to RMC Research Corporation using the
enclosed prepaid postage and return labels. If it is not possible to reuse the original box or boxes,
please use similar-sized, sturdy shipping box.

Packing list for all used and unused materials:

o All test booklets regardless of condition. We will expect to receive the same number that was
mailed to you.

e 2 sealed envelopes containing all completed answer sheets for the pre-test and the post-test.
e All unused answer sheefts.
e Your completed teacher background information form.
Do NOT return the master student ID labels that link student IDs with student names.
Mailing instructions:
e Seal the box.
e Affix the return address label and prepaid postage label to the box.
e Mail the box.
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-
@] ACER Lesgershv and Asisonce Teacher Background

0 SCeEnce Eolucation Kelorm

\\.\_\_\_\_ [
«|. Information Form

School:

Teacher:

Grade: Date:

Kit tested (Check on): d Electric Circuits (STC)
(| Human Body (FOSS )
(| Levers & Pulleys (FOSS )
(| Rocks & Minerals (STC)

1.  Onwhat date did you administer the pre-test? The post-test?

2. Onwhat date did you first start using the science instructional module (kit) that was the
focus of the tests?

3. For the science instructional module (kit) that was the focus of the tests, did you
participate in initial use training that provided an introduction to the kit and how the use
the kit with students?

O Ves O No
4. If yes, how many hours of initial use training have you had? hours

5. Have you had any inservice training that addressed the content of the kit that was the
focus of the tests?

O VYes O No
6. If yes, how many hours of content training have you had? hours

7. Approximately how many hours of inservice professional development have you had on
inquiry-based science teaching and learning since July 1 2003. Please include all science
professional development regardless of the science kit. hours

8. Do you have a BS or BA in a field of science?
O Ves O No

9. If yes, what is the highest degree and what is the science discipline?
Degree: Discipline:

10. Please provide the address where you would like us to mail your $75 gift certificate to
Borders Bookstore
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Appendix C
Sentinel Site Data Collection Instruments




