AN EVALUATION
OF THE MATHEMATICSAND SCIENCE
PARTNERSHIP GRANT

TO THE COLLEGE OF CHARLESTON

(PHASE II: IMPROVING MATH AND SCIENCE
TEACHING THROUGH SCHOOL OUTREACH)

PREPARED FOR THE COLLEGE OF CHARLESTON
BY
SYSTEM WIDE SOLUTIONS, INC.

George W. Appenzeller, MSW
Malia Howell
Tiffany Powell
Sarah Meadows, M SW

October 30, 2015




ACKNOWLEDGEMENTS

We gratefully acknowledge the assistance of the College of Charleston staff and the staffs of the
Berkeley School District, Charleston School District, Low Country Preparatory School and First
Baptist School.

College of Charleston M SP/SWS Inc. October 30, 2015 [



EXECUTIVE SUMMARY

The College of Charleston received a Mathematics and Science Partnership (MSP) Grant from
the SC Department of Education on October 1, 2009 which continued until September 30, 2013.
The College was successful in applying for a second MSP grant which began October 1, 2013
and will continue through September 30, 2016. The new grant program, called Phase II:
Improving Math and Science Teaching Through School Outreach, builds on the successes of the
previous grant program. The overall goa of the program is to improve content and pedagogical
content knowledge of approximately 120 elementary, middle, and secondary teachers; leadership
abilities of approximately 24 teachers; and students’ achievement by establishing a Math and
Science Partnership between the College of Charleston and two partnering school districts
(Charleston, and Berkeley) and private schools (First Baptist School and Low Country
Preparatory School).

The purpose of this evaluation is to provide information which will assist the program staff in
meeting the goals of the grant and help assure the continuing improvement of the program.
There is both a process and an outcome evaluation. The design of the process evaluation is
descriptive-exploratory. The design of the outcome evaluation is quasi-experimental .

There are three specific professional development opportunities provided by the program: A
Summer Institute with math and science graduate-level courses, preliminary and follow-up
training throughout the academic year, and a Summer Institute for developing lead teachers.

During the 2014-2015 grant year, the program served 66 teachers. Nineteen of the participating
teachers taught in middle school, six taught in elementary school, and 41 taught in high school.
Six (9.1%) taught only math in elementary or middle, 12 (18.2%) taught only science in
elementary or middle, and seven (10.6%) taught both math and science in elementary or middle.
Eleven teachers (16.7%) taught only math in high school, 23 (34.8%) taught only science in
high school, and seven (10.6%) taught both math and science in high school.

Student data was available for 42 of the 66 teachers who participated during the 2014-2015
academic year. These 42 teachers taught 38 high school students at First Baptist School, 334
middle school students at Fort Johnson Middle, and 29 elementary, 821 middle, and 1,041 high
school students in Berkeley County schools. Demographic data was not provided for students
attending Fort Johnson Middle. Of those students taught by participating teachers in Berkeley
County and for whom data is available, 51.6% are female and 48.4% are male. Of those taught
by participating teachers at First Baptist School and for whom data is available, 52.6% are
female and 47.4% are male. Of those served in Berkeley County in 2014-2015 and for whom
data was available, 32.3% are African American, 59.1% are Caucasian and 8.6% are of other
races. Of those served at First Baptist School and for whom data was available, one (2.6%) is
African American, 94.7% are Caucasian and one (2.6%) is Asian (other). Of those served in
Berkeley County in 2014-2015 and for whom data was available, 60.8% receive free or reduced
price (subsidized) meals and 11.4% have an Individual Education Plan (IEP), 504, or other
identified special need. None of those served by First Baptist School received subsidized meals
or have an identified special need in either year.
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It was reported that 66 participating teachers attended ten workshops and four summer courses.
The total number of contact hours for this professional development was 1,779.

During the 2014-2015 grant year, the student achievement data received from the schools
improved over the previous grant year, but still contained much missing or incomplete
information that prevents in-depth analysis from being conducted. An insufficient number of
teachers completed both the pre and the post uniform content assessments. Thus, content
knowledge was assessed using the course-specific pre and post assessments administered only to
teachers who participated in the summer courses. These relatively low proportions of teachers
who took both the pre and post assessments may not accurately reflect the knowledge gains of all
66 teachers who took part in courses or workshops. In addition to these limitations, the state
changed the math assessment test for students. This makes the second year of the grant a new
baseline year for progress in student math attainment.

The program was successfully implemented and the process objective for the program was met.
Baselines for the outcome performance measures of the grant were established or re-established.
All of the outcome objectives were met or progress made towards meeting them, although in
several instances the small number of teachers and students for whom full assessment data is
available make it difficult to determine change with confidence.

The proportion of participating teachers taking the pre and post assessments is low, as is the
proportion of participating teaches receiving observations for the RTOP. Teachers were
identified and their development as lead teachers begun. Further development is planned for the
second year of the grant.

Four recommendations are made in the evaluation. These are: that the management team of the
program and the evaluators meet to discuss the findings of the evaluation and determine
appropriate improvements for the 2015-2016 program year; that the proportion of participating
teachers taking the content knowledge assessment and receiving RTOP observations be
increased; that methods be found to increase provision of student test data by all schools being
served; and that the College of Charleston continue to support the grant activities.
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INTRODUCTION

The College of Charleston received a Mathematics and Science Partnership (MSP) Grant from
the SC Department of Education on October 1, 2009 which continued until September 30, 2013,
The College was successful in applying for a second MSP grant which began October 1, 2013
and will continue through September 30, 2016. The new grant program, caled Phase II:
Improving Math and Science Teaching Through School Outreach, builds on the successes of the
previous grant program. The overall goal of the program is to improve content and pedagogica
content knowledge (PCK) of approximately 120 elementary, middle, and secondary teachers,
leadership abilities of approximately 24 teachers; and students’ achievement by establishing a
Math and Science Partnership between the College of Charleston and two partnering school
districts (Charleston, and Berkeley) and private schools (First Baptist School and Low Country
Preparatory School).

The Specific Goals and Strategies of the Program
The specific goals of the program are to improve:

1. Content and pedagogical content knowledge of approximately 120 elementary, middle,
and secondary teachers

2. Pedagogical content |eadership abilities of approximately 24 teachers,

3. Students’ achievement by establishing a Math and Science Partnership between the
College of Charleston and two partnering school districts (Berkeley and Charleston) and
two private schools.

Schools were selected by principals for the purpose of improving the content and pedagogy of
math and science teachers. The results of the first three years of an MSP grant established a
continuing need for more in-depth focus on particular schools.

The targeted population is grades four through 12 math and science teachersin feeder schools so
that a vertical team of content experts can implement standards-based content with appropriate
pedagogy to the same group of students over time.

The strategies of the program are to:

1. Expand the content and pedagogical content knowledge of science and mathematics
teachers at partnering schools by providing on-going professiona development and
instructional coaching.

2. Develop Program Management Teams comprised of science and math lead teachers,
school principals and College of Charleston Education Department faculty who will
identify and target grade-specific learning needs within and across vertically aligned
schools, and coordinate the development of on-going professional development and
instructional coaching and program assessment.

3. Provide scholarships for teachers to pursue advanced coursework in science and math at
the College of Charleston through its Masters of Education (MEd) in Science and Math
Program. These courses, offered during the summer, will help the program teams to align
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the course contentg/strategies to the needs of the schools and partners. Content and
pedagogy taught during the academic year professional development (PD) workshops
will be integrated into more specific and detailed content courses at the College of
Charleston. The College of Charleston’s MEd Program in Science and Math was
established as a collaborative program between the School of Science & Math and the
School of Education, Health and Human Performance. It is one of the few Masters level
programs in the country in which educational theory-based instructional practices are
integrated into math/science content courses.

4. Work with schools and school districts to help teachers incorporate technologies in the
classroom that will alow students to conduct scientific and mathematical explorations
using the latest equipment - Vernier Data Loggers, sensors and molecular biology
equipment. This equipment is available on-loan to partnering schools through the MSP
program.

In addition to the strategies above, school vertical content teams and instructional strategies to
close identified subgroup achievement gaps are being addressed.

The activities of the program include:
1. A Summer Institute with math and science graduate-level courses,

2. Preliminary and follow-up training throughout the academic year
3. A Summer Institute for developing lead teachers.

Objectives of the Program

The Phase II: Improving Math and Science Teaching Through School Outreach concept is based
on one process objective and success is to be measured through three outcome objectives. The
process objectiveis:

1. Develop science and mathematics lead teachers at schools to provide professional
development and instructional coaching to other teachers and be part of a Program
Management Team that hel ps collect impact data.

The performance measure for the process objective is:

1. By Dec 2014, develop science and mathematics lead teachers at schools taking part in the
program.

The outcome objectives are:
1. Increase the science and mathematics content knowledge of grades four throughl2
teachers.

2. Increase the pedagogical content knowledge of grades four through 12 teachers.
3. Improve student achievement.
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The performance measure for the outcome objectives are:

1.

2.

By Sept 2016, increase content knowledge of participating grades four through 12
teachers by 10 %.

By Sept 2016, increase the pedagogical content knowledge of participating grades four
through 12 teachers in comparison to a matched group of non-participating teachers by
10 %.

By June 2016, the percentage of students in each participating school who score met or
above on the math and science PASS and who pass the math and biology EOC and the
math HSAP will improve by 2 points.

In addition, the grant seeks to meet the Government Performance and Results Act (GPRA)
measures established by the federal government for MSP grants. These are:

1.

GPRA Measure 1: The percentage of teachers who significantly increase their content
knowledge in mathematics and science, as reflected in program-level pre-and post-
assessments.

GPRA Measure 2: The percentage of students in classrooms of MSP teachers who score
at the basic level or above in state assessments of mathematics or science.

GPRA Measure 3: The percentage of students in classrooms of M SP teachers who score
at the proficient level or above in state assessments of mathematics or science.

GPRA Measure 4. The percentage of MSP programs that report using experimental or
guasi-experimental design for their evaluations.

GPRA Measure 5: the percentage of MSP programs that use experimental or quas
experimental design for their evaluations that are conducted successfully and that yield
scientifically valid results.

Year Two Activities

The following table outlines the specific activities which were planned to take place during the
second year of the program as well as the evidence that proves the activity has been completed or
the data to be collected from the activity.

Month Related Objective and Goal ACt'\g{gj g?v?leve Data/g\é: :jei?gg tobe
September
Increase PCK of Teachers Workshop Attendance Sheet
Increase CK & PCK of Teachers |Workshop Attendance Sheet- stipend
October
Increase PCK of Teachers Workshop Attendance Sheet
All Goals Attend M SP Conference Travel Log
Increase CK & PCK of Teachers |Workshop Attendance Sheet - stipend
Increase CK & PCK of Teachers |PD Supplies Attendance Sheet/Receipts
All Goals NA Receipt
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November

Increase PCK of Teachers Workshop Attendance Sheet
All Collect teacher & student data |Data entered in GEMS
Develop Vertical Teams Visit schools Travel Log

Increase CK & PCK of Teachers |Workshop Attendance Sheet - stipend
Develop Lead Teachers Conference Registration & Travel Log
December
January
Increase PCK of Teachers Workshop Attendance Sheet
All Dissemination of Info Receipt
Increase CK & PCK of Teachers |Workshop Attendance Sheet - stipend
Develop Lead Teachers On-going meetings PD Attendance Sheet
February
Increase PCK of Teachers Workshop Attendance Sheet
All Collect teacher & student data |Data entered in GEMS
Increase CK & PCK of Teachers |Workshop Attendance Sheet - stipend
All Goals NA Receipt
March
Increase PCK of Teachers Workshop Attendance Sheet
Increase CK & PCK of Teachers |Workshop Attendance Sheet - stipend
Increase PCK of Teachers Supplies Receipt
April
Develop Vertical Teams Visit schools Travel Log
May
All Collect teacher & student data |Data entered in GEMS
All Goals NA Receipt
June
All Management of grant Pre-Post test scores
All Management of grant (GA) Timesheet
All Participant Travel/Park Attendance
Increase CK & PCK of Teachers |STEM courses Pre-Post test scores
Develop Lead Teachers On-going meetings PD Attendance Sheet
Increase CK & PCK of Teachers |Textbooks & Supplies Pre-Post test scores
July
All Management of grant Pre-Post test scores
All Management of grant (GA) Timeshest
All Dissemination of Info. Receipt
Increase CK & PCK of Teachers |STEM courses Pre-Post test scores
All Participant Travel/Park Attendance
Increase CK & PCK of Teachers |Textbooks & Supplies Pre-Post test scores
August
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All Management of grant Yr. 3 proposal

All Collect teacher & student data |Data entered in GEMS
Develop Lead Teachers On-going meetings PD Attendance Sheet

All Goals NA Receipt

Purpose and Contents of the Evaluation

The purpose of the evaluation is to provide information which will assist the Phase I1: Improving
Math and Science Teaching Through School Outreach Program staff in meeting the goals of the
program and help assure the continuing improvement of the program. The evaluation includes a
process evaluation, outcome evaluation, and measurement of the federal GPRA.
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METHODOLOGY

Philosophy of the Approach

The evaluation uses an action research approach. The evaluation is a continuous process with
the evaluators providing information to the program, the administrators of the grant, and key
staff. The information may then be used to improve the program and is intended to assure
success. System Wide Solutions (SWS) is conducting both a process and outcome eval uation.

The findings of this evaluation will be used to plan and improve performance, as well as help the
program managers in modeling teachers’ training opportunities. The evaluation for the new MSP
grant will build upon the success of Phase 1 evaluation and expand its scope to determine if the
program is impacting teacher content knowledge and pedagogy and if those changes lead to
changes in student academic achievement.

Evaluation Design

The design of the process evaluation is descriptive-exploratory. The evaluation describes the
implementation of the grant during the period being evaluated, what the meaning of that
implementation is for the continuation and improvement of the program and what changes may
be helpful to the future of the program.

The design of the outcome evaluation is quasi-experimental. The outcome evaluation examines
changes in state assessments in math and science for the students of teachers receiving education
and support from the program pre and post the provision of that support.

The fina piece of the evauation is the measurement of required federa Government
Performance and Results Act (GPRA) measures.

The evaluation is a continuous process with the evaluators providing information to the program,
the administrators of the grant, and key staff.

Objectives and Performance M easure

The objectives and performance measures are presented in the following table. Objective 3isa
process objective and objectives 1, 2 and 4 are outcome objectives. The objectives are restated
under the Process Evaluation and Outcome Evaluation sections of this section of the evaluation.

Objective 1

By Sept 2016, increase content knowledge of | Comparison of pre and post content test scores of
participating grade four through 12 teachers | teachers taking part in the Summer Institute.
by 10 %.

Objective 2

By Sept 2016, increase the pedagogical | Comparison of pre and post RTOP test scores of
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content knowledge (PCK) of participating
grade four through12 teachers in comparison
to amatched group of non-participating
teachers by 10 %.

teachers taking part in the program with matched
group of teachers in the same districts not taking
part in the program.

Objective 3

By Dec 2014, develop science and
mathematics lead teachers at schools taking
part in the program.

Actual count of lead teachers completing
preparation for and actively engaged in program.

Objective 4

By June 2016, the percentage of studentsin
each participating school who score met or
above on the math Act Aspire and science
PASS and who pass the math and biology
EOC improve by 2 points.

Science PASS score data for 2013 and ACT
Aspire math score datafor 2015 will be used as
the baseline compared to data for 2016. Scores
will be matched by student. EOC datawill be
gathered as available. Average scoresin 2013 for

science PASS and math and biology EOC will be
used as the baseline for comparison of the
average 2016 scores. Average scoresin 2015 for
math ACT Aspire will be used as the baseline for
comparison of the average 2016 scores.
Comparisons between students of participating
teachers will be made with students of non-
participating teachers.

Data Gathering and Storage

The program uses the M SP Grantee Evaluation Management (GEM S®) online data system as the
centra point for data gathering, storage, initial statistical manipulation, and routine reporting. The
process plan, database, surveys, protocols, reports, and other necessary information as identified
are available through the system. Data is entered by program staff and teachers use the system to
complete assessments. Student demographic and academic achievement data is provided by the
schools and imported into the MSP GEM S® for analysis purposes. Classroom observation datais
collected and entered directly into MSP GEM S®.

Phase 1 — Preparation for Data Gathering

In this phase, SWS staff and College of Charleston M SP staff met to review the grant application
with a particular emphasis on the goals, objectives, performance measures and activities of the
program. The evaluation design of the program was also reviewed and questions prepared
regarding availability of data, key informants and access to qualitative information. Changes to
the MSP GEM S® system necessary to gather the information for the program were planned and
subsequently made.
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Phase 2 — Gathering and Reviewing I nformation

Information gathering occurred in four stages. The first stage was to hold meetings and email
conversations with the program director and other program personnel. In these communications
sessions, the data and other information needs of the program and of the evauation were
addressed and solutions assured. Also, qualitative data and information on the progress of the
activities planned were gathered.

The second stage was to obtain the participating teachers, lead teachers, matched comparison
teachers, teacher participation, content knowledge, RTOP and belief survey data. This data was
provided by the program through entry into the MSP GEM S®.

The third stage was to obtain standardized test score data from the schools. A standard request
was made to the schools, whereupon the evaluation team discussed the data extraction with the
school personnel and determined the best course of action for obtaining the data. Requests were
made in September 2015 for the 2014-2015 data. The student data was provided for those
teachers who participated and whose students completed either the PASS test or the End of
Course (EOC) tests. This datawas imported into the MSP GEM S®.

The fourth stage was to review the qualitative data from the site visits and to query the MSP
GEMS® for the quantitative data.

Phase 3 —Preparation of the Information and Data

The qualitative information gathered was placed in a single qualitative database for analysis.
The quantitative data was exported from the MSP GEM S® into the Statistical Packages for the
Social Sciences (SPSS) for analysis. Tables and graphs describing the outcomes were devel oped
in Microsoft Excel and exported to Microsoft Word.

Process Evaluation

The process evauation consists of five steps. the implementation was divided into its
constituent tasks and subtasks. Each task and subtask was assigned measurement methods,
guantitative data was entered directly into the MSP GEMS® information system and the
necessary data elements were included in the system; qualitative data was gathered through
interviews of program staff and direct observation of the PD classes.

The final step was to answer the following questions: 1) How did the activities conducted
compare to the activities proposed? 2) How well did the actual timeline match the proposed
timeline? 3) What impact did any changes to the plan have on the program’s ability to achieve
the objectives? This was an ongoing process with continuous communication of findings to the
grant team. The communications were through scheduled face-to-face meetings, telephone
calls, emails and other direct contacts as necessary. Most importantly, the real-time reports
produced by the MSP GEMS® provide on-going management, benchmark and similar
information available to the program managers and lead teachers at an appropriate leve at any
time they chose to accessiit.
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The success of the process objective (by Dec 2014, develop science and mathematics lead
teachers at schools taking part in the program) was determined using the performance measure in
the proposal (actual count of lead teachers completing preparation for and actively engaged in
program).

The process of implementation of the program was evaluated using four steps. Thefirst step was
to review the qualitative data and compare it to the planned activities. The second step was to
determine the findings of this process. In the third and fourth steps, the findings are presented in
terms of overal implementation of the program and whether the program met the process
objective asindicated by the performance measure.

Outcome Evaluation

The outcome evauation design is a quasi-experimental matched-pair design. The experimental
group is comprised of two subgroups. lead teachers and participating teachers. At the beginning
of the project, 220 teachers were identified at the participating schools as being potential project
participants. Of these, 66 participated in professional development. Four of these teachers did
not complete the required paperwork or assessments and were removed from the comparison
group. Therefore, the attrition rate for the comparison group is 2.6%. Baseline equivaence of
each group is measured to determine if significant differences in teacher credentias or
demographics. Any differences are accounted for in the analysis.

The outcome evaluation first measures progress toward achieving the outcome objectives to
determine the overal impact of the program. These objectives and tharr performance measures are;

Objective 1: By Sept 2016, increase content knowledge of participating grades four through 12
teachers by 10%.

Measure - Comparison of pre and post content test scores of teachers taking part in the Summer
Institute.

Objective 2: By Sept 2016, increase the pedagogical content knowledge (PCK) of participating
grade four through 12 teachers in comparison to a matched group of non-participating teachers
by 10%.

Measure - Comparison of pre and post RTOP test scores of teachers taking part in the program
with matched group of teachersin the same districts not taking part in the program.

Objective 4. By June 2016, the percentage of students in each participating school who score
met or above on the math and science PASS and who pass the math and biology EOC and the
math HSAP will improve by 2 points.

Measure — Science PASS score data for 2013 and ACT Aspire science score data for 2015 will
be used as the baseline compared to data for 2016. Scoreswill be matched by student. EOC
data will be gathered as available. Average scoresin 2013 for science PASS and math and
biology EOC will be used as the baseline for comparison of the average 2016 scores. Average
scoresin 2015 for math ACT Aspire will be used as the baseline for comparison of the average
2016 scores. Comparisons between students of participating teachers will be made with students
of non-participating teachers.
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The outcome evaluation is based on the performance measures included as part of the outcome
objectives of the program. The changes in the test scores stated in the outcome objectives are
determined by comparing the pre-post scores for summer courses and a comparison to similar
teachers on the Reformed Teaching Observation Protocol (RTOP). The Protocol may be found
in Appendix One. Since the outcome objective regarding student scores is to be measured in
June of 2016, baseline information for these scores only will be presented in this evaluation.

During the 2014-2015 grant period, there were 66 unique teachers who took part in the program.
All of these teachers are included in the evaluation design. Entry into the program was through
an application process. Copies of the application may be found in Appendix Two.

Content Knowledge Assessments

Pre and post content knowledge assessments for math and science for each grade level
(elementary, middle and high school) were developed by the Program. The assessments were
taken online through a web page associated with the MSP GEM S®, scored by the programming
and the scores stored in the MSP GEMS® for analysis. The assessments may be found in
Appendix One.

Summer Course Preand Post Tests

Pre and post-tests for each content area were developed by the instructor for the class and
administered to teachers during the first day of class and the last day of class. Each test
contained between 10 and 20 questions. Scores are calculated as the percent correct. The datais
presented for each class to measure change in content knowledge in that particular subject
matter.

The RTOP Instrument

The Reformed Teaching Observation Protocol (RTOP) is a valid and reliable observational
instrument designed to measure ‘reformed-based’ math and science teaching, which is intended
to engage students as active participants in their own learning and to promote the development of
complex cognitive skills and processes (Le, Stecher, Lockwood, Hamilton, Robyn, Williams,
Ryan, Kerr, Martinez, & Klein, 2006). Reformed-based teaching includes the methods a teacher
uses to implement science using hands-on science, inquiry teaching methods, and constructivist
learning principles (Piburn, Sawada, Falconer, Turley, Benford, & Bloom, 2000). The instrument
consists of five subscales (Lesson Design and Implementation, Propositional Knowledge,
Procedural Knowledge, Communicative Interactions, and Student/Teacher Relationships). Each
subscale consists of five descriptive items to be ranked on a scale from “never occurred” to “very
descriptive.”

Teachers were observed in the classroom and then assessed using the RTOP. Assessments were
completed by the program staff. During the 2014-2015 grant year, the program conducted 38 pre
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observations and 18 post observations. However, no teachers received both a pre and post
observation during the 2014-2015 grant year.

Standardized Test Score Data

The science PASS test is administered to students in the districts in the spring of each year of the
grant. The End of Course (EOC) test was administered at the end of Algebra and Biology
courses at the high school level in both the Fall and Spring semesters. The math ACT Aspire test
is administered in the spring of each year beginning in 2015. Students in the private schools
completed the Stanford Achievement test. The intent of the evaluation is to obtain, for each
teacher who participates in the program and those in the comparison group, three years of PASS
and/or EOC data (2014, 2015, and 2016) and two years of ACT Aspire data to determine how
students test scores have changed with respect to the students’ demographic characteristics.

The comparison group was selected through a random stratified sampling. The data was
stratified by district, test score year, participating or not, subject taught and student test (math or
science) and the student’s IEP status. Analyses of the demographics within each district and
each year showed no significant differences by gender, race, subsidized meals, or IEP status.
However, the participating teachers for whom data was available in each year in each district was
not consistent; therefore, when the total for all districts are combined in each year, significant
differences do exist between the student groups.

GPRA Measures

The GPRA measures are reported on as they are stated in the Federal reporting system.

Analysis of I nformation and Data and Development of the Report
In devel oping the report, the following steps were conducted.

1. Theevaluation team achieved consensus on:
What Happened? (Findings of the Study) What activities and actions took place
during the grant period?
S What? (Conclusions of the Study) What meanings do the activities and the
actions have in terms of the goal and objectives of the program and the expressed
desires of the participants? To what extent have the aims of the program been
achieved? Which activities were most successful ? Which could be improved upon?
Now What? (Recommendations of the Study) What changes and additions does the
evaluation team believe might be useful in advancing the goals of the program?
2. The sections of the report were assigned to different team members for drafting and all
team members edited the report.
3. The final report includes an executive summary; a description of the grant and its goals
and objectives, process findings, outcome findings, the conclusions, and the
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recommendations. This resulted in a detailed, written documentation of the progress of
the grant and possible implications for the future of similar programs.

Limitations of the Evaluation

Entry into the Teacher Professional Development program was through an application process
and therefore, the study may have some selection bias. Efforts are being made to obtain cross-
year student level data for both the participating and comparison groups, as well as the
appropriate content knowledge and observabl e practice measurements.

During the 2014-2015 grant year, the student achievement data received from the schools
improved over the previous grant year, but still contained much missing or incomplete
information that prevents in-depth analysis from being conducted. Berkeley County data did not
include students’ grade levels or performance levels. Since grade levels are necessary for
calculating the performance levels, this information could not be included in the analysis or the
GPRA. Data received from Fort Johnson Middle was for 2015 only and did not include student
demographics. Data from First Baptist School was for 2015 only. Data received from
Lowcountry Preparatory Academy was for teachers who did not participate in this year. Student
level data is important to determining the effectiveness of a program that serves a sampling of
teachers within several schools. The missing data prevents the program from fully evaluating the
extent to which the program isimproving student achievement at these schools.

An insufficient number of teachers completed both the pre and the post uniform content
assessments.  Thus, content knowledge was assessed using the course-specific pre and post
assessments administered only to teachers who participated in the summer courses. These
relatively low proportions of teachers who took both the pre and post assessments may not
accurately reflect the knowledge gains of al 66 teachers who took part in courses or workshops.

The number of teachers with both pre and post RTOP observations was very limited, limiting the
possibility of analyzing that portion of the data.
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FINDINGS PART I: PROCESS EVALUATION

I ntroduction

The process evaluation first describes the schools served by the grant and the numbers and
makeup, to the extent possible, of the teachers and students served by the grant. It then reports on
the activities conducted in carrying out the Program, including the specifics of each activity
stated in the grant proposal. It finally reports on the process objective and the progress toward
meeting the performance measure for the objective.

Schools Served
County School

Charleston First Baptist School (Private)

Stiles Point Elementary

Ft. Johnson Middle School

James Island Charter High School
Georgetown Low Country Preparatory School (Private)
Berkeley Berkeley Middle School

Berkeley High School

Cane Bay Elementary School

Cane Bay Middle School

Cane Bay High School

Timberland High School
Teachers Served

During the 2014-2015 grant year, the program served 66 teachers. Of these, 14 (21.2%) taught
at Berkeley High, eight (12.1%) taught at Berkeley Middle, three (4.5%) taught at Cane Bay
Elementary, ten (15.2%) taught at Cane Bay High, seven (10.6%) taught at Cane Bay Middle, ten
(15.2%) taught at Timberland High, four (6.1%) taught at Fort Johnson Middle, six (9.1%)
taught at James Island Charter High, two (3%) taught at First Baptist School, and two (3%)
taught at Lowcountry Preparatory High. In comparison to the 2014 grant year, the number of
teachers from Berkeley High, Cane Bay High, Cane Bay Middle, Cane Bay Elementary and
Timberland High has increased by two or more teachers, whereas the number of teachers from
Berkeley Middle, Fort Johnson Middle and First Baptist School have decreased by 2 or more.
(SeeTable 1 and Figure 1.)
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Table 1 and Figure 1. School of Participating Teachers

\\

Berkeley High (BCSD) o1 19.6% 14 212%
Berkeley Middle (BCSD) 11 19.6% 8 12.1%
Cane Bay Elementary (BCSD) 1 1.8% 3 4.5%
Cane Bay High (BCSD) 7 12.5% 10 15.2%
Cane Bay Middle (BCSD) 2 3.6% 7 10.6%
Timberland High (BCSD) 4 7.1% 10 15.2%
Fort Johnson Middle (CCSD) 6 10.7% 4 6.1%
James Island Charter High (CCSD) 7 12.5% 6 9.1%
First Baptist School (Private) 4 7.1% 2 3.0%
Lowcountry Preparatory High (Private) 3 5.4% 2 3.0%
Total 56 100% 66 100%

Number of Participating Teachersat Each School

m 2014 = 2015

16
14
12
10
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4
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FIMS
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In 2014-2015, 19 of the participating teachers taught in middle school, six taught in elementary
Of these, six (9.1%) taught only math in elementary or
middle, 12 (18.2%) taught only science in elementary or middle, and seven (10.6%) taught both
math and science in elementary or middle. Eleven teachers (16.7%) taught only math in high
school, 23 (34.8%) taught only science in high school, and seven (10.6%) taught both math and
science in high school. In comparison to last year, the proportion of teachers who teach both
math and science has increased. (See Table 2 and Figure 2.)

school, and 41 taught in high school.

Table 2 and Figure 2: Grade Level and Subject Taught by Teachers Served

| |l o4 1 o5 |
| T

Elem/Middle - Math Only 8 14.3% 6 9.1%
Elem/Middle - Science Only 9 16.1% 12 18.2%
Elem/Middle - Both 2 3.6% 7 10.6%
High - Math Only 7 12.5% 11 16.7%
High - Science Only 26 46.4% 23 34.8%
High - Both 4 7.1% 7 10.6%
Total 56 100% 66 100%
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Grade L evel and Subject Taught by Participating Teachers
| | | | m Middle - Math Only

2014 m Middle - Science Only
= Middle - Both

| | ‘ High - Math Only

High - Science Only

High - Both

2015

0 10 20 30 40 50 60 70

Thirty-eight of the teachers who participated completed the qualifications survey, providing
further information about their teaching experiences. Of those who responded, 21 (55.3%) have
a bachelor’s degree and 17 (44.7%) have a master’s degree. Thirty-four teachers (89.4%)
reported that they are certified in the area in which they teach and one (5.9%) is a nationally
certified teacher. These teachers participated in an average of 27 hours of in-service training or
professional development in the past year, and have been teaching for an average of 10 years.

Characteristics of Students Taught by Teachers Served

Student data was available for 42 of the 66 teachers who participated during the 2014-2015
academic year. These 42 teachers taught 38 high school students at First Baptist School, 334
middle school students at Fort Johnson Middle, and 29 elementary, 821 middle, and 1,041 high
school students in Berkeley County. Demographic data was not provided for students attending
Fort Johnson Middle.

Of those students taught by participating teachers in Berkeley County and for whom data is
available, 51.6% are female and 48.4% are male. Of those taught by participating teachers at
First Baptist School and for whom data is available, 52.6% are female and 47.4% are male. (See
Table 3 and Figure 3.)

Table 3 and Figure 3: Gender of Students Taught by Participating Teachers

H 2014 | 2015 | Gender of Students Tau
‘ I e D | ght by =Mae
- Participating Teachers = Female
100%
Berkeley SD 1,112 1,858 eddll I I I I I B
Female 570 51.3% | 958 516% || 8% -~ —1f —10 —0@ —1 — 1
Male 542 487% 900 484% || % 1 —1 —f —1 —1 — —
60% - —
First Baptist 127 38 50% -
Femae 59 465% | 20 526% | 200
Male 68 53.5% 18 47.4% || Hoo |
Total 1,239 1,896 10% 1
0% -
Female 629 50.8% 978 51.6% 2014 | 2015 | 2014 | 2015 | 2014 | 2015
Male 610 49.2% | 918 484% Berkeley | First Baptist
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Of those served in Berkeley County in 2014-2015 and for whom data was available, 32.3% are
African American, 59.1% are Caucasian and 8.6% are of other races. In comparison to the
previous grant year, the racial composition of students served is similar, but there is a dightly
higher percentage of students of other races. Other races include Asian, Hispanic, Native
American, Hawaiian or Pacific Islander and two or more races. Of those served at First Baptist
School and for whom data was available, one (2.6%) is African American, 94.7% are Caucasian
and one (2.6%) is Asian (other). (See Table4 and Figure 4.)

Table 4 and Figure 4: Ethnicity of Students Taught by Participating Teachers

_ Race of Students Taught b Oth
| |l # [ % | # | % | Participating Teacr?er S Y aCac
Berkeley SD 1,111 1,858 100% mAA

African American | 392 355% 600 32.3% || goop -
Caucasian 668 60.1% | 1099 59.1% | gooy -
Other 51  46% 159  8.6% || 700 -
First Baptist 127 38 60% -
African American 6 47% 1 2.6% | 50% -
Caucasian 115 90.6% 36 94.7% || 40% 1
Other 6  47% 1 26% || 30% -
Total 1,238 1,896 20% -
10% -
African American| 398 32.1% 601 31.7% 0% -
Caucasian 783 63.2% | 1135 59.9% 2014 | 2015 | 2014 | 2015 | 2014 | 2015
Other 57 4.6% 160 8.4% Berkeley |First Baptist| Total

Of those served in Berkeley County in 2014-2015 and for whom data was available, 60.8%
receive free or reduced price (subsidized) meals and 11.4% have an Individual Education Plan
(IEP), 504, or other identified special need. In comparison to the previous grant year, the
percentage of students receiving subsidized meals has declined slightly and the percentage of
students who have an identified special need has increased. None of those served by First
Baptist School received subsidized meals or have an identified special need in either year. (See
Table5 and Figure5.)
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Table5 and Figure 5: Subsidized Meals and Special Needs Status of Students Taught by
Participating Teachers

-’ Percent of Studentswho
A I N I | Receive Subsidized Mealsor ™ Female
Berkeley SD 1,112 1,858 Have Special Needs Mae

70%

Subsidized Medls | 717 645% | 1129 60.8%

: 60% -
Special Needs 59 5.3% 212 11.4%

50% -

First Baptist 127 38 40% -

Subsidized Meals 0 0.0% 0 0.0% || 30% -

Special Needs 0 00% 0 00% |20%

Total 1,239 1,896 122//" : -
Subsidized Meds | 717 57.9% | 1120 505% | | 2014] 2015| 2014 2015| 2014 | 2015
Special Needs 59 4.8% 212 11.2% Berkeley First Baptlst Total

Description of | mplementation of the Program

Program M anagement

The program was managed at two levels. At the school level, the school principal coordinated
activities with the assistance of alead teacher.

At the grant level, the program director is Dr. William Veal and the program co-director is Dr.
John S. Peters.

Selection of Participants

Teachers are accepted into the program through an application process. (The application form
may be found in Appendix Two.) Teachers who are accepted into the program will:

Receive free registration and free in-state tuition for one graduate level “science or math
for teachers” course during each of the two summer terms. To be eligible for this the
teacher must be aresident of South Carolina

Receive al required course materials (i.e. textbooks) free.

Receive a stipend of $250 per course taken.

Have access to equipment used in the course to incorporate activities, labs,
demonstrations in your course.

Explore in-depth content knowledge in select content areas of science and math.
Explore diverse pedagogical ideas for content knowledge implementation.
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Teachers who are accepted to this program must agree to:

Attend al classes for the course they are enrolled in and complete all assignments
required for the courses.
Develop a portfolio for each course that will be evaluated at the end of each course.
Allow C of C faculty to enter their classroom to observe during the academic year.

Participate in any research and evaluation processes (surveys, interviews, pre-post course
assessments, classroom observations).
Attend follow-up Professiona Learning Community activities during the summer and
academic year.

Achievement of Planned Activities

Month Related Objective | Activity to Achieve |Data/Evidenceto be Achievement
and Goal Objective Collected
September
Increase PCK of Workshop Attendance Sheet Counted in Previous
Teachers Grant Y ear
Increase CK & PCK Worksho Attendance Sheet- Counted in Previous
of Teachers P stipend Grant Y ear
October
Increase PCK of
Teachers Workshop Attendance Sheet Not conducted
All Goals Attend MSP Travel Log Attended
Conference
Increase CK & PCK Attendance Sheet -
of Teachers Workshop stipend Not conducted
Increase CK & PCK . Attendance
of Teachers PD Supplies Sheet/Receipts Unknown
All Goals NA Receipt N/A
November
Increase PCK of Worksho Attendance Sheet Not Conducted
Teachers P
Collect teacher & , Data partialy
All student data Dataentered in GEMS entered
Develop Vertical - .
Teams Visit schools Travel Log Visits Made
Increase CK & PCK Attendance Sheet -
of Teachers Workshop stipend Not conducted
Training provided
Develop Lead Registration & Travel | on Observation
Conference X
Teachers Log Protocols during
previous summer
December
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October 30, 2015

18



January

Increase PCK of Workshop
Teachers Workshop Attendance Sheet Conducted
. _— . Information
All Dissemination of Info |Receipt Disseminated
Increase CK & PCK Worksho Attendance Sheet - Workshop
of Teachers P stipend Conducted
Meeting Occurred
(Notesfrom
Develop Lead o , observations by
Teachers On-going meetings PD | Attendance Sheet evaluators may be
found in Appendix
3)
February
Increase PCK of Workshop
Teachers Workshop Attendance Sheet Conducted
Collect teacher & .
All Sudent data Dataentered in GEMS| No data entered
Increase CK & PCK Worksho Attendance Sheet - Workshop
of Teachers P stipend Conduced in March
All Goals NA Receipt N/A
March
Increase PCK of Workshop
Teachers Workshop Attendance Sheet Conducted
Increase CK & PCK Worksho Attendance Sheet - Workshop
of Teachers P stipend Conducted
Increase PCK of . . _
Teachers Supplies Receipt Distributed
April
Develop Vertical . ..
Teams Visit schools Travel Log Visits made
May
Collect teacher & .
All Sudent data Dataentered in GEMS| Data entered
All Goals NA Receipt N/A
June
All Management of grant |Pre-Post test scores Tests administered
Management of grant | Not applicableto
Al (GA) Timesheet evaluation
Participant Participants
Al Travel/Park Attendance attended
Increase CK & PCK -
of Teachers STEM courses Pre-Post test scores Tests administered
Develop Lead On-going meetings PD | Attendance Sheet No evidence that
Teachers occurred
Increase CK & PCK . -
of Teachers Textbooks & Supplies |Pre-Post test scores Tests Administered

College of Charleston M SP/SWS Inc.

October 30, 2015

19




July

All Management of grant |Pre-Post test scores Tests administered

Management of grant |.. Not applicable to
Al (GA) Timesheet evaluation

. _— . Information

All Dissemination of Info. |Receipt di inated
Increase CK & PCK STEM courses Pre-Post test scores Tests administered
of Teachers

Participant Participants
Al Travel/Park Attendance attended
Increase CK & PCK Textbooks & Supplies |Pre-Post test scores Tests administered
of Teachers

August
Not applicableto

All Management of grant |Yr. 3 proposa evaluation

Collect teacher & .
All Dataentered in GEMS| Data not entered

student data
Develop Lead . : No attendance sheet
Teachers On-going meetings PD | Attendance Sheet provided
All Goals NA Receipt Not appllcable to

evaluation

In addition to the Planned Activities, two training activities were held in August, 2015. During
September, 2015 the program provided assessments, attendance sheets and other information for
SWSto enter into the MSP GEMS.

In summary, the planned activities were largely achieved. Additional work is necessary to
implement fully the vertical teams.

Workshops and Cour ses

The workshops determined from the needs assessment were offered during the winter, spring and
summer of 2015. Numbered courses in the summer were three and four credit hour graduate
courses offered through the College of Charleston's Science and Math for Teachers program. All
workshops and courses were approved for both Berkeley & Charleston county re-certification
credit.

All teachers from non-partnering public and private schools could attend workshops for free.
Teachers who are part of the MSP Partner schools received a stipend per workshop they
attended. The tota workshops, teaching staff in the workshops and hours of professional
development completed are presented in Table 6.

In comparison to the previous grant year, the project offered two fewer professional development

activities, but increased the number of participating teachers and the average number of hours of
professional development per participating teacher.
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Table6: Tralnlng Partici patlon

. 20132014 | 20142005 |
I T T T
Teacher Teacher
Summer Institute 1120 86.2 1275 70.8
School Year
Professional 4 22 67 3.1 7 44 348 7.9
Devel opment
Summer Professional 8 3% 185 53 3 27 156 58
Development
Total 16 56 1372 245 14 66 1779 27.0
Winter 2015

There were six workshops offered during the winter of 2015. These were:

Earth Science (11 Participants)

Number of Contact Hours: 4 Training Dates. 1/24/2015 - 1/24/2015

Course Description: Teacherswill learn how to integrate Earth science topicswith art in a
hands-on workshop. Various activities (drawing, models, and design) will
be completed showing different artistic approaches to learning content.

Science Topics - Earth Science
Covered . Technology

Evolution (12 Participants)

Number of Contact Hours:. 4 Training Dates: 2/7/2015 - 2/7/2015

Course Thisworkshop isintended to expose teachers to strategies for teaching about

Description: evolution and helping students devel op literate understandings of the nature of
science. We will explore the use of problem and case studies (Problem and
Case-based Learning) in teaching about evolution, and inquiry-based labs and
hands-on-minds-on activities which support this approach. Resources for
implementing labs, problems and case studies will also be shared.

Science Topics - Scientific Inquiry
Covered . Life Science
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Algebral Conceptsand Technology (14 Participants)

Number of Contact Hours:. 4 Training Dates: 2/21/2015 - 2/21/2015

Course In this workshop we will explore several projects related to avariety of

Description: algebratopics. Some of the projects will introduce teachers to the use of the
Vernier dataloggersin the algebra classroom. Data gathered using the Vernier
devices will be analyzed using graphing calculators (specifically the TI-83+
series). We will also introduce some computer applications that can make
algebramore fun, both for the teachers and the students.

Math Topics - Algebra
Covered - Probability & Statistics
Technology

Physics: Free falling motion, inclined plane, Newton’s second law, simple
machine, & conservation of energy (Six Participants)

Number of Contact Hours: 4 Training Dates: 2/21/2015 - 2/21/2015

Course We will explore free falling motion, simple machine, work and efficiency,

Description: compare work done in raising the object to the same height by lifting it and
pulling it up an inclined plane. The conservation law of energy will be
explored for a toss ball and motion along an incline. Newton’s second law will
be verified using a motion sensor and a force probe sensor.

Science Topics . Physics
Covered

Exploring the planetsthrough art and science (44 Participants)

Number of Contact Hours:. 4 Training Dates: 3/7/2015 - 3/7/2015
Course Teachers will use art and art-based strategies (modeling, drawing, and
Description: designing) to learn about planets and stellar bodies. This hands-on workshop

will provide pedagogical and content related information for teachersto use
directly in their MS and some HS courses related to space science.

Science Topics - Physical Science
Covered - Earth Science
Technology
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Math: Fractions, Decimals, and Percents (11 Participants)

Number of Contact Hours:. 4 Training Dates: 3/14/2015 - 3/14/2015

Course In this workshop, we will investigate different approaches to problems involving

Description: fractions, decimals, and percents. We will work through activities using both
physical and virtual manipulatives. Activities will include *“Introducing
Fractions with Fraction Bars” and “Introducing Decimals with Base-Ten
Pieces.” The math content topics we will talk about will include models of
fraction arithmetic; operations with decimals; and ratio and percent problems.

Math Topics - Measurement
Covered - Problem Solving
Reasoning & Proof

Spring 2015
There was one workshop offered during the spring of 2015. Thiswas:

Biology Field Trip — Exploring Dune Ecology (12 Participants)

Number of Contact Hours:. 4 Training Dates. 3/21/2015 - 3/21/2015

Course In this field-based lab we will explore the ecology of the dune ecosystem.

Description: Specifically we will be examining dune succession and adaptations that plants
have for living in different regions of the dune environment. We will begin by
“profiling” the dunes, then using Vernier sensors and data loggers to measure
various physical aspects of the dune environment and then test how these
factorsinfluence biological parameters such as diversity, and productivity.

Science Topics - Biology
Covered

Summer Wor kshops

In late August, three workshops were offered for teachers. These were:

Perfor mance-Based Science Standards (11 Participants)

Number of Contact Hours:. 4 Training Dates: 8/22/2015 - 8/22/2015
Course This workshop will focus on leadership for implementing performance-based
Description: science standards for South Carolina. Specifically, participants will conduct

investigations reflecting action verbs for chemistry and physical science topics
for Middle school and high school physical science and chemistry. Topicsto
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be covered include behavior of waves, simple machines, half-life, periodic
trends, and heating curve graph. Thisworkshop is directed at chemistry and
physical science teachers.

Science Topics - Physical Science
Covered - Chemistry

Exploring Ploonoids & Other Unknown Worlds (19 Participants)

Number of Contact Hours:. 4 Training Dates. 8/29/2015 - 8/29/2015

Course In this workshop lead by Dr. Cass Runyon and Cynthia Hall, we will explore

Description:  what newly discovered planets, moons and asteroids look like. Come explore
small bodiesin our solar system through a variety of innovative STEAM
(science, technology, engineering, arts and mathematics) activities.

Science Topics - Scientific Inquiry
Covered - Life Science
. Earth Science
Technology

Teaching Aquatic Ecology & Conservation Biology Around Your School (11
Participants)

Number of Contact Hours:. 4 Training Dates. 8/29/2015 - 8/29/2015

Course This workshop will introduce teachers to the use of case studies-based

Description: activities and labs to teach ecology & conservation biology concepts. The
workshop will begin by exploring the issue of human overpopulation and its
effects on the earth's ecosystems. We will then head into the field to explore
biological and physical features of anearby aguatic ecosystem using Vernier
data loggers and sensors and aguatic sampling equipment. Activity and lab
support materials will be made available to all

Science Topics - Life Science
Covered - Biology
Earth Science
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Summer I nstitute

Four graduate courses were offered to teachers during the summer of 2014.

SMFT 518: Applications of Calculusfor Teachers (Eight Participants)

Number of Contact Hours: 60 Training Dates: 6/10/2015 - 7/8/2015
Course A course designed primarily for secondary science and math teachersto
Description: investigate applications of calculusin science and technology. Topics will

include areview of limits, derivatives and integration techniques, as well as
applications to physics, geology, chemistry, biology and technology.
Investigative labs, utilizing data collection, and interdisciplinary projects will
be major components of the course.

Math Topics - Cadculus
Covered
Science Topics - Physics
Covered - Chemistry
- Biology
Technology

SMFT 523 Earth Science for Teachers (Five Participants)

Number of Contact Hours: 60 Training Dates: 6/10/2015 - 7/8/2015
Course This courseis geared to help you become an Earth Science-literate citizen and
Description: educator — to understand the interrel ationships between earth processes and

your daily life and how you can make sound decisions regarding these
relationships. There are many difficult decisions facing humanity that are
directly related to the Earth Sciences: dwindling energy and mineral resources,
popul ation growth, changing climates, water shortages, natural hazards.

Science Topics - Earth Science
Covered

SMFT 511 Introduction to Probability and Statistics (Eight Participants)

Number of Contact Hours: 45 Training Dates: 7/16/2015 - 8/12/2015

Course This course is designed primarily for elementary and middle-level teachers.
Description: The course will examine methods of statistical measurement and their uses and
misuses in interpreting and describing data. The course also addresses
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variation, the underlying framework and application of basic probability
distributions and inductive reasoning through probability. Graduate credit only.

Math Topics - Probability & Statistics
Covered

SMFT 697 Fundamentals of Physical Science (Three Participants)

Number of Contact Hours: 45 Training Dates: 7/16/2015 - 7/30/2015
Course SMFT 697, Fundamentals of Physics, is the course for science teachers
Description: exploring physics topics through lecture, demonstrations, hands-on activities

and problems. This course will be focused on the following topics: Motion and
forces, energy, heat, waves, e ectricity, magnetism, and optics.

Science Topics - Physical Science
Covered . Physics

Objective 1. Develop Science and M athematics Lead Teachersto Be Part of a
Professional L earning Community - Leadership Team

PERFORMANCE MEASURE

By Dec 2014, develop science and mathematics lead teachers at schools taking part in the
project

Lead teachers were chosen using the exceptional applications from the previous year’s summer
program and the recommendation of the course professors. The lead teachers supported other
teachers during the school year in their integration of learning into the classroom. Efforts were
concentrated on preparing the lead teachers for their duties and developing the infrastructure to
support them. Thisincluded 25 visits to the schools to support lead teachers. There are 11 lead
teachers, one for each school served by the program.

The leadership team consists of the lead teachers, school administrators and program personnel.
The group met on numerous occasions with distance methods being used to communi cate anong
the team members. The team developed the professional development workshop schedule and
subjects as well as providing direction for the program.

This performance measur e was met.

College of Charleston M SP/SWS Inc. October 30, 2015 26



FINDINGS PART II: OUTCOME EVALUATION

The program began providing professional development opportunities to teachers in the spring of
2014. In the spring of 2015, the state assessment of student achievement in math was changed
from the PASS to the ACT Aspire. The results from the two tests are not comparable. Therefore,
changes in the test scores of the students of teachers who participated in the project will not be
measurable during the 2014-2015 school year. The outcome evaluation presents the findings on
progress toward meeting the objectives of the grant and presents baseline information to be used
in future analysis of the impact of the grant.

Objective 1. Increase the science and mathematics content knowledge of
grades4-12 teachers

PERFORMANCE MEASURE

By Sept 2016, increase content knowledge of participating grades four through 12
teachers by 10%

The program is measuring change in content knowledge using two instruments. The first is a
series of course specific tests administered pre and post each summer workshop. These
instruments were designed by the workshop instructors. The second measurement is a series of
math and science uniform content knowledge assessments completed online by teachers.

Of the 66 participating teachers in 2014-2015, 12 participated in math content during the
Summer Ingtitute. Four teachers attended two of the classes; thus, these 12 teachers completed
16 pre and post course-specific math tests. An additiona four teachers from non-participating
schools also attended the workshops. The pre and post test scores for these teachers are not
included in the analysis. The average score on the pre-test was 57.9 (sd=23.8). The average
score on the post-test was 92.6 (sd=7.6), which is an increase of 34.7 points (60%). Theincrease
is statistically significant, and 14 (87.5%) of the 16 teachers increased their content knowledge as
aresult of the math Summer Institute workshops (Wilcoxon signed ranks test=3.36, p=0.00039).

Of the 66 participating teachers in 2014-2015, 15 participated in science content during the
Summer Institute. Eight of these teachers completed pre and post course-specific science tests.
An additional three teachers from non-participating schools also attended the workshops. The
pre and post test scores for these teachers are not included in the analysis. The average score on
the pre-test was 60 (sd=14.0). The average score on the post-test was 80.4 (sd=13.2), which is
an increase of 20.4 points (34%). The increase is statistically significant, and all eight of the
teachers increased their content knowledge as a result of the science Summer Institute workshops
(Wilcoxon signed ranks test=2.52, p=0.00586).

Of the 66 participating teachers in 2014-2015, 19 participated in 44 instances of workshops
providing math content during the school year or summer. Of these, 12 teachers completed a
uniform math content knowledge pre-assessment (mean=91.2, sd=7.2) and four completed a
post-assessment (mean=93.8, sd=10.5). Of these, only two teachers completed both the pre- and
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post-assessment. These teachers scored an average of 100 (sd=0) on the pre-assessment and 98.5
(sd=2.2) on the post-assessment. An additional 26 teachers from the comparison group
completed a pre-assessment (mean=87.7, sd=16.5) and four completed a post-assessment
(mean=89.1, sd=9.7). Only one teacher from the comparison group completed both a pre- and
post-assessment. Data for the pre- and post-assessment will continue to be collected during the
2015-2016 grant year and analysis of the overal changes in math content knowledge as
compared to non-participating teachers will be reported on in the 2015-2016 final grant report.

Of the 66 participating teachers in 2014-2015, 58 participated in 114 instances of workshops
providing science content during the school year or summer. Of these, 14 teachers completed a
uniform science content knowledge pre-assessment (mean=70.7, sd=10.9) and seven completed a
post-assessment (mean=62.2, sd=13.9). Of these, only three teachers completed both the pre-
and post-assessment. These teachers scored an average of 69.1 (sd=12.6) on the pre-assessment
and 66.8 (sd=19.1) on the post-assessment. An additional 19 teachers from the comparison
group completed a pre-assessment (mean=72.1, sd=14.0) and two completed a post-assessment
(mean=60.8, sd=17.2). Only one teacher from the comparison group completed both a pre- and
post-assessment. Data for the pre- and post-assessment will continue to be collected during the
2015-2016 grant year and analysis of the overall changes in science content knowledge as
compared to non-participating teachers will be reported on in the 2015-2016 final grant report.

The program exceeded the goal of a 10% increase using the course-specific professor developed
content tests. During the 2015-2016 grant year, efforts will continue to be made to increase the
number of participating and comparison teachers completing the uniform assessments. The
program has met this objective.

Objective 2. Increase the pedagogical content knowledge of grades four
through 12 teachers

PERFORMANCE MEASURE

By Sept 2016, increase the pedagogical content knowledge of participating grades four
through 12 teachers in comparison to a matched group of non-participating teachers by 10%.

The program is measuring change in pedagogical content knowledge using two instruments. The
belief survey measures teachers’ self-reported normative beliefs and discursive claims related to
math and science teaching. The RTOP instrument measures observable reform-based teaching
practices.

With the statistical support of SWS, the program conducted and published in-depth analyses of
the relationship between normative beliefs, discursive claims, and observable practices using
datafrom the previous grant in order to better inform the professional development offerings and
activities of the program. As part of the in-depth analyses, constructs were developed from the
belief survey instruments to represent pedagogical normative beliefs and discursive practices.
These constructs are used in this analysis to measure changes in pedagogical content knowledge.
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Of the 66 participating teachers in 2014-2015, 19 participated in 44 instances of workshops
providing math content during the school year or summer. Of these, nine teachers completed the
math belief pre-survey and four completed the math belief post-survey. Of these, only one
teacher completed both the pre- and the post-assessment. Table 7 shows the average pre-survey
and post-survey scores on the math belief survey. Although these are not matched surveys, the
data indicates that those who compl ete the survey after participating have a higher average score
on pedagogical content beliefs and practices than do teachers who complete the survey prior to
participating and when compared to teachers who did not participate. Datafor the pre- and post-
survey will continue to be collected during the 2015-2016 grant year and analysis of the overall
changes in math pedagogical knowledge as compared to similar non-participating teachers will
be reported on in the 2015-2016 final grant report.

Table 7: Beliefs Related to Teaching Mathematics

\ | PreSurvey | Post- Survey |
|Mean [N SD | Mean N | SD |

Part|C|pa1|ng rticipating Teachers |
Normative - Math in the Classroom 364 9 47| 393 6 .23
Normative - Disposition toward Teaching Math 457 9 36| 469 6 .23
Normative - Efficacy in Teaching Outcome Expectancy 300 9 75| 328 6 .25
Normative Total 388 9 33| 411 6 .12
Discursive - Math in the Classroom 366 9 45| 397 6 .36
Discursive - Disposition and Efficacy in Teaching 402 9 47| 447 6 .35
Discursive - Total 378 9 41| 413 6 .30

Comparison Group Teachers
Normative - Math in the Classroom 353 30 32|34 3 .29
Normative - Disposition toward Teaching Math 414 30 54| 429 3 49
Normative - Efficacy in Teaching Outcome Expectancy 309 30 61| 311 3 .38
Normative Total 368 30 30| 370 3 .26
Discursive - Math in the Classroom 359 30 45| 363 3 25
Discursive - Disposition and Efficacy in Teaching 386 30 59| 380 3 .72
Discursive - Total 368 30 47| 369 3 41

Of the 66 participating teachers in 2014-2015, 58 participated in 114 instances of workshops
providing science content during the school year or summer. Of these, nine teachers completed
the science belief pre-survey and eleven completed the science belief post-survey. Of these, only
two teachers completed both the pre- and the post-assessment. Table 8 shows the average pre-
survey and post-survey scores on the science belief survey. Although these are not matched
surveys, the data indicates that in most cases, teachers who complete the survey after
participating have a higher average score on pedagogica content beliefs and practices than do
teachers who complete the survey prior to participating and when compared to teachers who did
not participate. Data for the pre- and post-survey will continue to be collected during the 2015-
2016 grant year and anaysis of the overall changes in science pedagogical knowledge as
compared to similar non-participating teachers will be reported on in the 2015-2016 fina grant
report.
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Table 8: Beliefs Related to Teaching Science

| | Pre-Survey | Post-Survey |
| |[Mean N D [Mean|N |SD |

Participating Teachers
Normative - Teaching and Learning Science 3.89 9 19 3% 1 .34
Normative - Science Literacy 4,16 9 49| 416 11 50
Normative - Efficacy in Teaching Outcome Expectancy | 3.61 9 40| 35 11 55
Normative Total 3.90 9 11392 1 31
Discursive - Teaching and Learning Science 3.83 9 48 | 420 11 .35
Discursive - Student Tasks 3.33 9 57| 357 11 50
Discursive - Efficacy in Teaching 4.00 9 28| 407 1 4
Discursive - Total 3.65 9 34|38 1 33

Comparison Group Teachers
Normative - Teaching and Learning Science 394 12 43| 375 4 .38
Normative - Science Literacy 390 12 31| 3.70 4 .38
Normative - Efficacy in Teaching Outcome Expectancy | 331 12 53 | 3.38 4 32
Normative Tota 380 12 35| 3.66 4 20
Discursive - Teaching and Learning Science 408 12 58 | 4.19 4 52
Discursive - Student Tasks 369 12 65| 384 4 .39
Discursive - Efficacy in Teaching 393 12 41| 415 4 .19
Discursive - Total 38 12 52| 402 4 31

During the 2014-2015 grant year, the program conducted two pre-observations and seven post-
observations of math teachers who participated in professional development and seven pre-
observations and 13 post-observations of math teachers who did not participate. Pre-
observations were conducted in November of 2014. Post-observations were conducted from
February through May of 2015. None of the teachers observed had both a pre- and post-
observation. Of those observations completed during the 2014 grant year, only two teachers
have both a pre- and post-observation.

Table 9 shows the average pre-observation and post-observation scores for math teachers
observed during the 2015 grant year. Although these are not matched surveys, the data indicates
that on two of the five scales, teachers who are observed in the second half of the school year
have a higher average score on pedagogical content beliefs and practices. The data aso
indicates that participating teachers who were observed in the second half of the school year
have a higher average score than do non-participating teachers who were observed at the same
time. Observation data will continue to be collected during the 2015-2016 grant year and
analysis of the overall changes in science pedagogical knowledge as compared to similar non-
participating teachers will be reported on in the 2015-2016 final grant report.
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Table 9: Observed Classroom Practices Related to Teaching Math

| | Pre-Observation | Post-Observation |
. |Mem N S |Men N | |

Participating Teachers
Lesson Design and Implementation 850 2 49| 757 7 428
Content — Propositional Knowledge 1150 2 2121271 7 236
Content — Procedural Knowledge 800 2 424| 757 7 6.00
Classroom Culture — Communicative Interactions 800 2 000 829 7 395
Classroom Culture — Student/Teacher Relationships 1350 2 0711014 7 363
Comparison Group Teachers
Lesson Design and Implementation 800 7 271 731 13 232
Content — Propositional Knowledge 1243 7 1621092 13 310
Content — Procedural Knowledge 643 7 341| 646 13 270
Classroom Culture — Communicative Interactions 757 7 223| 692 13 290
Classroom Culture — Student/Teacher Relationships 1157 7 127 946 13 373

During the 2014-2015 grant year, the program conducted five pre-observations and seven post-
observations of science teachers who participated in professional development and eight pre-
observations and six post-observations of science teachers who did not participate. Pre-
observations were conducted in November of 2014. Post-observations were conducted from
February through May of 2015. None of the teachers observed had both a pre- and post-
observation. Of those observations completed during the 2014 grant year, only two teachers
have both a pre- and post-observation.

Table 10 shows the average pre-observation and post-observation scores for science teachers
observed during the 2015 grant year. These are not matched surveys, and in al five scales,
teachers who are observed in the second haf of the school year have a lower average score on
pedagogical content beliefs and practices than teachers observed in the first half of the school
year. The data does indicate that on three of the five scales, participating teachers who were
observed in the second haf of the school year have a higher average score than do non-
participating teachers who were observed at the same time. Observation data will continue to be
collected during the 2015-2016 grant year and analysis of the overall changes in science
pedagogica knowledge as compared to similar non-participating teachers will be reported on in
the 2015-2016 final grant report.

Table 10: Observed Classroom Practices Related to Teaching Science

. [|PreObsrvation | Pos-Observation
e Men N 9 [Men N

Participating Teachers
Lesson Design and Implementation 800 5 255|714 7 319
Content — Propositional Knowledge 1360 5 1821329 7 293
Content — Procedural Knowledge 860 5 321 571 7 386
Classroom Culture — Communicative Interactions 960 5 305| 814 7 248
Classroom Culture — Student/Teacher Relationships 1320 5 3271014 7 4.18
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Comparison Group Teachers
Lesson Design and Implementation 675 8 39 700 6 49
Content — Propositional Knowledge 1125 8 3111250 6 3%
Content — Procedural Knowledge 525 8 333| 7.00 6 540
Classroom Culture — Communicative Interactions 900 8 454 917 6 6.88
Classroom Culture — Student/Teacher Relationships 10.75 8 3.88| 850 6 589

Teachers who participated in the project activities had greater math and science pedagogical
content knowledge after participating than did teachers who took the survey before participating
and teachers who did not participate. Belief survey and observation data will continue to be
collected during the 2015-2016 grant year and analysis of the overall changes in pedagogical
knowledge as compared to similar non-participating teachers will be reported on in the 2015-
2016 final grant report. Therefore, the program is progressing toward meeting this objective.

Objective 3: Improved Student Achievement In Mathematics And Science

PERFORMANCE MEASURE

By June 2016, the percentage of students in each participating school who score met or
above on the math Act Aspire and science PASS and who pass the math and biology EOC
improve by 2 points.

Test score data for tests administered to students during the 2013-2014 and 2014-2015 academic
years were collected for teachers who participated in the program activities and a set of teachers
who did not participate in the program activities. Data was provided for teachers from Berkeley
County School District, Fort Johnson Middle, and First Baptist School. Data was also provided
by Lowcountry Preparatory Academy. However, none of the teachers from this school
participated in the Summer Institute or school year workshops. Therefore, data for Lowcountry
Preparatory Academy is not included in the analysis at this time. Further, data collected from
Berkeley County School District did not include performance levels or grade levels.
Benchmarks used in setting performance levels for both the math ACT and the science PASS are
norm-referenced for each grade level. Therefore, progress toward meeting the objective for
teachers from Berkeley County could only be analyzed by average scale score and not according
to the percentage who meet the test benchmark.

Math ACT data was available for nine math teachers who participated in the program. These
teachers taught 663 students in Berkeley and Charleston County, 660 of whom completed the
math ACT. Students at Berkeley Middle School served by four participating teachers scored an
average of 419.14 (n=418, sd=5.85) on the math ACT in 2015, compared to an average of 419.78
(n=460, sd=6.53) for students taught by five teachers in the comparison group. Students at Cane
Bay Middle School served by two participating teachers scored an average of 417.17 (n=65,
sd=3.54) on the math ACT in 2015, compared to an average of 419.59 (n=534, sd=5.56) for
students taught by eight teachers in the comparison group. Students at Fort Johnson Middle
School served by one participating teachers scored an average of 423.67 (n=90, sd=6.43) on the
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math ACT in 2015, compared to an average of 425.33 (n=448, sd=7.22) for students taught by
five teachers in the comparison group. (See Table 11 and Figure 11.)

Table 11 and Figure 11: Average Score on the Math ACT Aspirein 2015

\\!

_ﬂ- i 2

Berkeley Middle School (BCSD) 419.14 5.85 | 419.78 6.53
Cane Bay High (BCSD) 432.00 1 1 0 0
Cane Bay Middle (BCSD) 417.17 65 2 354 | 41959 534 8 556
Timberland High School (BCSD) 42474 86 1 7.68 0
Fort Johnson Middle (CCSD) 423.67 90 1 643 | 42533 448 5 722
Total 42031 660 9 650 | 42143 1442 18 6.93

Algebra End of Course test scores were available for 14 of the high school teachers who
participated in the program. Six of these teachers taught 228 high school students at Berkeley
High School, of whom 212 completed the Algebra End of Course test. Of these, 175 (82.5%)
passed the test (scored 70 or better), compared to 28 (90.3%) of the 31 high school students in
the comparison group who passed the test. Five participating teachers taught 229 high school
students at Cane Bay High School, of whom 107 completed the Algebra End of Course test. Of
these, 92 (86%) passed the test (scored 70 or better), compared to 179 (78.5%) of the 228 high
school students in the comparison group who passed the test. Three of these teachers taught 83
high school students at Timberland High School, of whom 62 completed the Algebra End of
Course test. Of these, 58 (93.5%) passed the test (scored 70 or better). (See Table 12 and
Figure 12.)

Table 12 and Figure 12: Percentage of Students who Met the Math Standard in 2014-2015

T ] eewea | e

Stud

N Stud Taugh
w/Data t

Berkeley High School (BCSD) — EOC 6 825% 212 228 5 903% 31 149

Cane Bay High (BCSD) - EOC 5 860% 107 229 | 7 785% 228 260

Timberland High School (BCSD)-EOC | 3  935% 62 83

Total 14 853% 381 540 | 12 799% 259 409

Science PASS data was available for ten science teachers who participated in the program.
These teachers taught 1,623 students in Berkeley and Charleston County, 736 of whom
completed the Science PASS. Students at Berkeley Middle School served by three participating
teachers scored an average of 610.2 (=321, sd=46.2) on the Science PASS in 2015, compared to

College of Charleston M SP/SWS Inc. October 30, 2015 33



an average of 631.4 (n=380, sd=57.8) for these same students in 2014 and compared to an
average of 634.2 (n=721, sd=50.6) for students taught by eight teachers in the comparison group.
Students at Cane Bay Middle School taught by four participating teachers scored an average of
626.3 (n=313, sd=48.2) on the Science PASS in 2015, compared to an average of 633.2 (n=356,
sd=48.4) for these same students in 2014 and compared to an average of 638.5 (n=408, sd=49.1)
for students taught by six teachers in the comparison group. Students at Fort Johnson Middle
School served by three participating teachers scored an average of 652.4 (n=354, sd=53.4) on the
Science PASS in 2015, compared to an average of 650.4 (n=211, sd=53.6) for students taught by
two teachers in the comparison group (2014 scores were not available for Fort Johnson Middle).
(See Table 13 and Figure 13.)

Overall, students taught by participating teachers and for whom data for 2014 and 2015 was
available declined by an average of 15.02 points on the Science PASS test (t=-7.65, df=367,
p<0.001). Students taught by non-participating teachers and for whom data for both years was
available also declined by an average of 5.38 points (t=-3.42, df=705, p=0.001). The difference
between the two groups is statistically significant (t=-3.71, df=1072, p<0.001). However, dueto
large amounts of missing data on student demographics, grade levels, and prior year scores for
Fort Johnson Middle, the differences that may result from these intervening variables are not
accounted for. Therefore, it cannot be determined at this time whether the program is having an
impact on average student achievement on the Science PASS.

Table 13 and Figure 13: Changein Average Score on the Science PASS

| 2014(Pre) | 205(Pos) | N |
| Mean _NSwd __SD_| Mean NSud _SD_| Teachers

Participating Teachers

Berkeley Middle School (BCSD) 631.4 380 578 | 610.2 321 46.2 3
Cane Bay Middle (BCSD) 633.2 356 484 | 626.3 313 48.2 4
Fort Johnson Middle (CCSD) 652.4 354 53.4 3
Total 632.3 736 53.4 630.4 988 52.5 10
Non-Participating Teachers

Berkeley Middle School (BCSD) 635.7 846 554 | 634.2 721 50.6 8
Cane Bay Middle (BCSD) 650.3 568 499 | 6385 408 49.1

Fort Johnson Middle (CCSD) 650.4 211 53.6 2
Total 641.6 1414 53.7 638.1 1340 50.9 16

Biology End of Course test scores were available for 12 of the high school teachers who
participated in the program. Six of these teachers taught 367 high school students at Berkeley
High School, of whom 357 completed the Biology End of Course test. Of these, 294 (82.4%)
passed the test (scored 70 or better), compared to 32 (57.1%) of the 56 high school students in
the comparison group who passed the test. Three participating teachers taught 327 high school
students at Cane Bay High School, of whom 272 completed the Biology End of Course test. Of
these, 249 (91.5%) passed the test (scored 70 or better), compared to 119 (81.5%) of the 146
high school students in the comparison group who passed the test. Three participating teachers
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taught 174 high school students at Timberland High School, of whom 173 completed the
Biology End of Course test. Of these, 109 (63%) passed the test (scored 70 or better). One
participating teacher at First Baptist School taught 38 students, of whom 37 completed and met
the benchmark on the Stanford Achievement Test (scored 4 or better). In comparison, 170
students at First Baptist School who completed the test and were taught by non-participating
teachers met the benchmark. (See Table 14 and Figure 14.)

Table 14 and Figure 14: Percentage of Students who Met the Science Standardin 2014-2015
Experimental Comparlson

Berkeley High School (BCSD) — EOC 82.4% 57.1%
Cane Bay High (BCSD) — EOC 3 915% 272 327 8 815% 146 154

Timberland High School (BCSD)-EOC | 3  63.0% 173 174
First Baptist School — Stanford 1 100% 37 38 3 100% 170 174

Total 13 821% 839 906 | 14 863% 372 390

Preliminary analyses for science and math teachers indicates that there are no significant
differences between the experimental and comparison teachers on any factors. A higher
proportion of students of participating teachers achieved the math standard, and there was a
lower average achievement on the Science PASS for students of participating teachers.
Although there were some school year activities, the majority of program activities were
conducted in the summer of 2015; therefore, it is anticipated that the program has had little
impact on the 2015 test scores. The data is presented in this report to provide a baseline for
future analyses. The program will continue to monitor participation in program activities for
Berkeley County teachers and will work to gather the appropriate data in the 2015-2016 grant
year to ensure that the impact on student achievement can be measured. The program appears
to be progressing toward this objective. Limited data and the change in testing
instruments greatly complicates analysis of this objective.
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FINDINGS PART IV: GOVERNMENT PERFORMANCE AND
RESULTS ACT (GPRA)

This section reports on the federal Government Performance and Results Act (GPRA) measures
established for thisgrant. The results of measurements are reported and variances discussed.

GPRA Measure 1. Teacher Content Knowledge

The specific GPRA measure is “the percentage of teachers who significantly increase their
content knowledge in mathematics and science, as reflected in program-level pre- and post-
assessments.”

Teacher content knowledge was measured using course-specific math and science assessments
developed by the professors of the Summer Institute workshops. Scores are calculated as the
percent correct (out of 100). Course-specific assessments were administered to only participants
in the Summer Institute; however, for purposes of the GPRA, the completion rate is calculated
based on the total participantsin content for each subject.

The electronic spreadsheet supplied by the MSP federal program office was used to determine
the number of teachers who showed significant gains in math and science content knowledge.
This spreadsheet uses a “dependent t-test (for 30 or more respondents) or the Wilcoxon signed
ranks test (for less than 30 respondents) to calculate, with 85 percent certainty, the number of
teachers who showed significant gains”.

Nineteen teachers participated in math content offered by the program (44 instances of
professional development received). Of these, 12 teachers completed both the math course-
specific content pre-test and post-test. Four teachers attended two of the classes; thus, these 12
teachers completed 16 pre and post course-specific math tests. Fourteen (87.5%) of the 16
teachers achieved significant gains in math content knowledge from the pre-test to the post-test
(Wilcoxon signed ranks test=3.36, p=0.00039).

Fifty-eight teachers participated in science courses offered by the program (114 instances of
professional development received). All eight of the teachers who completed both the science
course-specific content pre-test and post-test achieved significant gains in science content
knowledge from the pre-test to the post-test (Wilcoxon signed ranks test=2.52, p=0.00586).

GPRA Measure 2: Students at the Basic Level or Below in State Assessments
of Mathematics or Science

The specific GPRA measure is “The percentage of students in classrooms of MSP teachers who
score at the basic level or below in State assessments of mathematics or science.”

The program is designed to impact the classrooms of teachers who participate in the summer
coursework and school year workshops. A large portion of the project activities were provided
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in the summer of 2015, and it is anticipated that teachers will begin utilizing the information they
learned in the classroom during the 2015-2016 school year.

Of the 31 math teachers who participated in the program, data on the state assessments (ACT
Aspire or EOC) was available for 23. These 14 teachers taught 1,351 students. Of these,
performance level could be calculated for the 381 who completed the Algebra End of Course
Test in 2015. Fifty six (14.7%) scored less than 70 points and thus did not pass the Algebra End
of Course test.

Of the 49 science teachers who participated in the program, data on the state assessments (PASS
or EOC) was available for 27. These 27 teachers taught 1,919 students. Of these, performance
level could be calculated for the 839 who completed the Biology End of Course Test in 2015.
One hundred and fifty (17.9%) scored less than 70 points and thus did not pass the Biology End
of Course test.

GPRA Measure 3: Students at the Proficient Level or Above in State
Assessments of Mathematics or Science

The specific GPRA measure is “The percentage of students in classrooms of MSP teachers who
score at the proficient level or above in State assessments of mathematics or science.”

The program is designed to impact the classrooms of teachers who participate in the summer
coursework and school year workshops. A large portion of the project activities were provided
in the summer of 2015, and it is anticipated that teachers will begin utilizing the information they
learned in the classroom during the 2015-2016 school year.

Of the 31 math teachers who participated in the program, data on the state assessments (ACT
Aspire or EOC) was available for 23. These 14 teachers taught 1,351 students. Of these,
performance level could be calculated for the 381 who completed the Algebra End of Course
Test in 2015. Three hundred and twenty five (85.3%) scored 70 points or better and thus passed
the Algebra End of Course test.

Of the 49 science teachers who participated in the program, data on the state assessments (PASS
or EOC) was available for 27. These 27 teachers taught 1,919 students. Of these, performance
level could be calculated for the 839 who completed the Biology End of Course Test in 2015.
Six hundred and eighty nine (82.1%) scored 70 points or better and thus passed the Biology End
of Course test.

GPRA Measure 4: Experimental or Quasi-Experimental Evaluation Design

The specific GPRA measure is “The percentage of MSP programs that report using experimental
or quasi-experimental design for their evaluations.”

The design of the outcome evauation for this program is quasi-experimental. Comparison
groups are being identified and tracked for potential cross-over and attrition. The comparison

College of Charleston M SP/SWS Inc. October 30, 2015 37



group will be utilized to determine significant differences on the RTOP, content knowledge
assessment and student achievement outcomes.

GPRA Measure5: Scientifically Valid Evaluation Results

The specific GPRA measure is “The percentage of MSP programs that use experimental or quasi
experimental design for their evaluations that are conducted successfully and that yield
scientifically valid results.”

Thisisthe second year of the three year grant, and therefore the program is establishing baseline
data to use throughout the three years of the program. At the beginning of the grant, program
staff identified teachers to participate in both the experimental and comparison groups of the
program. Teachers apply to participate in the program and therefore, the study may have some
selection bias. Efforts are being made to obtain cross-year student level data for both groups, as
well as the appropriate content knowledge and observabl e practice measurements.
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CONCLUSIONS

1.  The program was successfully implemented.
2. The process objective for the program was met.
3. Baselinesfor the outcome performance measures of the grant continue to be established

4.  All of the outcome objectives were met or progress is being made toward meeting them.
These cannot be measured accurately until the third year of the grant.

5. The proportion of participating teachers taking the pre and post assessments other than the
pre and post tests for summer courses istoo low to determine change with confidence.

6. The proportion of participating teachers being observed for the RTOP is too low to
determine change with confidence.

7. Lead teachers were identified and their development as lead teachers continued. Further
development is planned for the third year of the grant.

College of Charleston M SP/SWS Inc. October 30, 2015 39



RECOMMENDATIONS

1. That the management team of the program and the evaluators meet to discuss the findings
of the evaluation and determine appropriate improvements for the 2015-2016 program
year.

2. That the proportion of participating teachers taking the content knowledge assessment
and receiving RTOP observations be increased.

3. That methods be found to increase participation in providing test data by the schools
being served.

4. That the College of Charleston continue to support the grant activities.
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RTOP Short Form

Lesson Design and Implementation

A OWN

The instructional strategies and activities respected students’ prior knowledge and the
preconceptions inherent therein.

The lesson was digmed to engage students as members of a learning community.
In this lesson, student exploration preceded formal presentation.

This lesson encouraged students to seek and value alternative modestifation or
of problem solving.

The focus and direction of the lesson was often determined by ideas origination w
students.

Content - Propositional Knowledge

©O©oo~NO

The lesson involved fundamental concepts of the subject.

The lesson promoted strongly coherent conceptual understanding.

The teacher had a solid grasp of the subject matter content inhettemiesson.
Elements of abstraction (i.e., symbolic representations, theory building) were
encouraged when it was important to do so.

Connections with other content disciplines and/or real wailthomena were explore
and valued.

Procedural Knowledge

11

12

13

14
15

Students used a variety of means (models, drawings, graphs, concrete materials,
manipulatives, etc.) to represent phenomena.

Students made predictions, estimations and/or hypotheses and devised means fc
testing them.

Students were actively engaged in thought provoking activity that often involved tl
critical assessment pfocedures.

Students were reflective about their learning.

Intellectual rigor, constructive criticism, and the challenging of ideas were valued.

Classroom Culture - Communicative Interactions

16

17
18

19

20

Students were involved in the communication of their ideas to others using a varie!
means and media.

The teacher’s questions triggered divergent modes of thinking.

There was a high proportion of student talk and a significant amount of it occurred
between and among students.

Student questions and comments often determined the focus and directiesiafaria
discourse.

There was a climate of respect for what others had to say.

Student/Teacher Relationships

21
22

23
24

25

Active participation of students was encouragedaided

Students were encouraged to generate conjectures, alternative solution strategies,
ways of interpreting evidence.

In general the teacher was patient with students.

The teacher acted as a resource person, working to support and enhance student
investigations.

The metaphor “teacher as listener” was very characteristic of this classroom.
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Survey | Qualtrics Survey Software Page 1 of 1

What is your name?

What is your email address?

How many years teaching experience do you have?

http://cofc.qualtrics.com/SE/?SID=SV_dbyV9DnictXi5Lv 10/31/2013



Survey | Qualtrics Survey Software Page 1 of 1

The school district | work for is
v Berkeley

{_» Darchester 2

¢ 1 Dorchester 4

i Georgetown

{1 Charleston

t am currently working at the level,
[[] High Scheol

] Middle Schoal

http://cofe.qualtrics.com/SE/?SID=SV_dby V9DnictXiSLv 10/31/2013
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| like assigning problems that can be scived in multiple ways.

) Strongly Disagree
("t Disagree

+ Uncertain or Neutral
{7 Agree

i Strongly Agree

Often | have students complete relevant problems of interest,

"+ Strongly Disagree
‘v Disagree

:"» Uncertain or Neutral
(1 Agree

i Strongly Agree

| provide time and encourage students to share their differing strategies for completing the same problems.

+ Strongly Disagree
" Disagree

"% Uncertain or Neutral
v Agree

"% Strongly Agree

Usually, it is not very productive when my students work together.

{+ Strongly Disagree
"+ Disagree

i Uncertain or Neutral
7 Agree

"% Strongly Agree

“Evety student should feel that mathematics is something he or she can do.”

" Strongly Disagree
{+ Disagree

"% Uncertain or Neutral
1 Agree

(" Strongly Agree

http://cofe.qualtrics.com/SE/?SID=SV_dbyV9DnictXiSLv 10/31/2013
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| encourage students to use muitipte representations or alternative resources (i.e., manipulatives, technology,
etc.) to communicate their mathematical ideas to their peers and me.

" Strongly Disagree
) Disagree

"+ Uncertain or Neutrat
‘" Agree

" Strongly Agree

On graded tasks, | put more emphasis on correct answers than on the process to get to an answer.

iy Strongly Disagree
i+ Disagree

"+ Uncertain or Neutrai
i1 Agree

"+ Strongly Agree

On non-graded tasks, | put more emphasis on correct answers than on process.

i+ Strongly Disagree
i Disagree

v Uncertain or Neutrai
7 Agree

" : Strongly Agree

Instead of answering students’ math questions, | ask them additional questions to help them reason through their
initial question.

v Strongly Disagree
Disagree

1 Uncertain or Neutral

{7 Agree

i i Strongly Agree

i do not like to assign open-ended tasks because | am concerned that | will not cover the material for a unit in the
designated time.

i+ Strongly Disagree
. Disagree

"+ Uncertain or Neutral
[ Agree

(" Strangly Agree

http://cofc.qualtrics.com/SE/?SID=8V _dbyV9DnictXi5Lv 10/31/2013



Survey | Qualtrics Survey Software Page 3 of ¢

| do not like to assign open-ended tasks because | worry that | may not be prepared for unpredictable results.

" Strongly Disagree
' Disagree

{7 Uncertain or Neutral
7+ Agree

"y Strongly Agree

| prefer that my students master basic procedures before tackling complex problems.

7": Strongly Disagree
.+ Disagree

£ Uncertain or Neutral
{7y Agree

Strongly Agree

“| teach students how to communicate their mathematical ideas.”

I Sirongly Disagree
v Disagree

. Uncertain ar Neutral
() Agrea

3 Strongly Agree

| frequently have to remind my students that a lot of what we learn in mathematics is no much fun, of interest, or
relevant to their lives, but that it is important to learn anyway.

{71 Strongly Disagree
% Disagree

¢ . Uncertain or Neutral
. Agree

W Strongly Agree

“When preparing fessons, | generally follow the textbook and/or the prescribed curricufum.”
{ ' Strongly Disagree
* Disagree
"% Uncertain or Neutral
{: Agree

. Strongly Agree

“When preparing lessons, 1 generally modify the textbook approach and supplement it with additional problems
and/or activities.”

http://cofc.qualtrics.com/SE/?SID=SV_dbyV9DnictXi5Lv 10/31/2013
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i Strongly Disagree

{1 Disagree
{7 Uncertain or Neutra
. Agree

{1 Strongly Agree

“I mainly see my role as a facilitator. | try to provide opportunities and resources for my students to discover or
construct concepts for themselves.”

™1 Strongly Disagree
7 Disagree

"1 Uncertain or Neutral
7 Agree

" Sirongly Agree

‘I mainly see my role as a transmitter of knowledge. | try to assist students in arriving at a point of independence
and mastery from which they can proceed on their own.”

" Strongly Disagree
v Disagree

1 Uncertain or Neutral
7y Agree

{": Strongly Agree

"Mathematics is computation.”

.7} Strongly Disagree
"7 Disagree

(v Uncertain or Neutral
", Agree

7™ Strongly Agree

Mathematics teachers should be fascinated with how students think and intrigued by their alternative strategies.

™ Strongly Disagree
i) Disagree

"1 Uncertain or Neutral
" Agree

i+ Strongly Agree

It is an efficient way to facilitate student mathematical learning by teliing students answers.

("1 Strongly Disagree

Disagree

http://cofc.qualtrics.com/SE/?SID=SV _dbyV9DnictXi5Lv 10/31/2013
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. Uncertain or Neutrai
(" Agree

(i Strongly Agree

Having students experience slight frustration and tension when solving a prablem can be beneficial — even
necessary — for learning to occur.

" Strongly Disagree
"y Disagree

' Uncertain or Neufral
75 Agree

i Strongly Agree

The best method for teaching mathematical concepts is an expository style (i.e., demonstrating, explaining,
describing, providing examples).

"+ Strongly Disagree
("1 Disagree

i Uncertain or Neutral
U Agree

i Strangly Agree

Mathematical concepts need to be presented in the correct sequence.

+» Strangly Disagree
Disagree

{71 Uncertain or Neutral

) Agree

Strongly Agree

“Ignoring the mathematical ideas that students generate themselves can seriously limit their learning.”

% Strongly Disagree
/" Disagree

i_r Uncertain or Neutral
) Agree

Strongly Agree

Justification of mathematical ideas and statements is an important part of mathematics.

* Strongly Disagree
{ % Disagree

Uncertain or Neutral

http://cofe.qualtrics.com/SE/?SID=SV_dbyV9DnictXiSLv 10/31/2013
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(" Agree

75 Strangly Agree

To be an effective teacher of mathematics, one must enjoy learning and doing mathematics.

"+ SBtrongly Disagree
“ " Disagree

{ » Uncerain or Neutral
v Agree

"+ Strongly Agree

An attitude of inquiry should be developed through the teaching of mathematics.

" Strangly Disagree
i Disagree

{71 Uncertain or Neutral
i Agree

% Strongly Agree

Mathematics is best taught to groups which are heterogeneous based on ability.

771 Slrongly Disagree
" Disagree

{7 Uncertain or Neutral
" Agree

" Stongly Agree

"“The most important part of instruction is the content of the curriculum.”

" * Sirongly Disagree
(" Disagree

{ ¢ Uncertain or Neutral
v Agree

i1 Strongly Agree

“The most important part of instruction is that it encourages sense-making or thinking. Content is secondary.”

7 Shrongly Disagree

("1 Disagree

71 Uncertain or Neutral
© Agree

[ Strangly Agree

http://cofe.qualtrics.com/SE/?SID=SV_dby V9DnictXi5Lv 10/31/2013
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Students must have opportunities to work together to get an in-depth understanding of the content.

71 Strongly Disagree
"1 Disagree

"+ Uncertain or Neutral
{1 Agree

"y Strongly Agree

Working together is problematic because a teacher cannot assess what each individual understands and often
one student does a majority of the work.

"+ Strongly Disagree

. Disagree

"1 Uncertain or Neutral
i} Agree

{7+ Strongly Agree

To be an intelligent consumer, one must be numerate.

"+ Strongly Disagree
v Disagree

r Uncertain or Neutral
(1 Agree

i1 Strongly Agree

Understanding mathematics is increasingly important in totals society.

" Strongly Disagree
"1 Disagree

"+ Uncertain or Neutral
1 Agree

"+ Strangly Agree

To function in today's society, being numerate (having "quantitative literacy”) is equally as necessary as being
literate.

("% Strongly Disagree
7 Disagree

7 * Uncertain or Neutral
T Agree

" Strongly Agree

http://cofc.qualtrics.com/SE/?SID=SV_dbyV9DnictXiSLv 10/31/2013



Survey | Qualtrics Survey Software

Mathematics is necessary to understand media claims,

Page 8 of §

("% Strongly Disagree

i3 Disagree

7" Uncertain or Neutral
+ Agree

"+ Strongly Agree

“Mathematics is not always communicated well in the media.”

"y Strongly Disagree
i+ Disagree

1+ Uncertain or Neutral
7. Agree

 Strongly Agree

Cften people use mathematics in their daily decisions.

"+ Strongly Disagree
< Disagree

"% Uncertain or Neutral
(i Agree

3 Strongly Agree

“When a student does better than usual in mathematics, it is often because the teacher exerted a little extra

effort.”

{ + Strongly Disagree
i Disagree

" Uncertain or Neutral
" Agree

i 1 Strongly Agree

“I am continuously finding better ways to teach mathematics.”

i1 Strongly Disagree
" Disagree

i Uncertain or Neutral
"y Agree

(7. Strongiy Agree

“1 know the steps to teach mathematics concepts effectively.”

"1 Strongly Disagree

http://cofc.qualtrics.com/SE/?SID=SV_dbyV9DnictXiSLv

10/31/2013
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i Disagree
{7 Uncertain or Neutral
1 Agree

i Strongly Agree

“If students are underachieving in mathematics, it is most iikely due to ineffective mathematics teaching.”

i Strongly Disagree
{» Disagree
{7 Uncertain or Neutral

"+ Agree

Strongly Agree

“The inadeguacy of a student's mathematics background can be overcome by good teaching.”
1 Strongly Disagree
© Disagree
¢+ Uncertain or Neutral
‘1 Agree

_y Strongly Agree

“When a student has difficulty understanding a mathematics concept, | am usualiy at a loss as to how to help the
students understand it better.”

Strangly Disagree

Disagree
{1 Uncertain or Neutral

1 Agree

Strongly Agree

“| do not know what to do to turn students on to mathematics.”

"+ Strongly Disagree
i v Disagree

" Uncertain or Neutral
_ Agree

" Strongly Agree

http://cofe.qualtrics.com/SE/?SID=SV dbyV9DnictXi5Lv 10/31/2013



Survey | Qualtrics Survey Software Page | of |

The schoot district | work for is

{1 Berkeley

7 Dorchester 2
"% Dorchester 4
{3 Georgetown

"3 Charleston

| am currently working at the level.
[C] High Schoo!

7] Middle School

http://cofe.qualtrics.com/SE/?SID=8V_4200GxgKitjag8B 10/31/2013



Survey | Qualtrics Survey Software

| like assigning problems that can be solved in multiple ways.

Page 1 of 9

" Strongly Disagree
("1 Disagree

{1 Uncertain or Neutral
() Agree

" Strongly Agree

Often | have students complete relevant problems of interest.

-

7" Strongly Disagree
(" Disagree

7t Uncertain or Neutral
I_: Agree

! Strongly Agree

| provide time and encourage students to share their differing strategies for completing the same problems.

_: Strongly Disagree
7+ Disagree

": Uncerain or Neutral
7 Agree

£+ Strongly Agree

Usually, it is not very productive when my students work together.

{7+ Strongly Disagree
I Disagree

{73 Uncertain or Neutral
I pgree

_* Strongly Agree

Every student should feel that science is something he or she can do.

{"s Strongly Disagree
" Disagree

{3 Uncertain or Neutral
{1 Agree

i+ Strongly Agree

http://cofc.qualtrics.com/SE/?SID=SV 4200GxgKitjag§B

10/31/2013



Survey | Qualtrics Survey Software Page 2 of 9

| encourage students to use multiple representations or alternative resources (i.e., manipulatives, technology,
etc.) to communicate their scientific ideas to their peers and me.

i": Strongly Disagree
Disagree
: Uncertain or Neutral
(v Agree

77 Strangly Agree

On graded tasks, | put more emphasis on correct answers than on the process to get to an answer.
"+ Strongly Disagree
" Disagree
; Uncertain or Neutral
1 Agree

i Slrongly Agree

On non-graded tasks, { put more emphasis on correct answers than on process.

"+ Strongly Disagree
. Disagree

1 Uncertain ar Neutral
" Agree

.y Strongly Agree

instead of answering students’ science guestions, ! ask them additional guestions to help them reason through
their initial questions.

"% Strongly Disagree
"1 Disagree

7™ Uncertain or Neutral
(7 Agree

{"\ Strongly Agree

| do not like to assign open-ended tasks betause t am concerned that | will not cover the material for a unit in the designated
time.

% Strongly Disagree
.+ Disagree

Uncertain or Neutral
(v Agree

i Strongly Agree

http://cofc.qualtrics.com/SE/?SID=SV_4200GxqKitjag8B 10/31/2013



Survey | Qualtrics Survey Software Page 3 of 9

| do not like to assign open-ended tasks because | worry that | may not be prepared for unpredictable results.

<"s Strongly Disagree
(3 Disagree

7"+ Uncertain or Neutral
‘71 Agree

{1 Sirongly Agree

| prefer that my students master basic procedures and memorize basic facts before tackling complex problems.

"1 Strongly Disagree

i 1 Disagree

! Uncertain or Neutral
 Agree

% Strongly Agree

| teach students how to communicate their scientific ideas.

Strongly Disagree

" Disagree

- Uncenrtain or Neutral
Agree

'+ Strongly Agree

| frequently have to remind my students that a lot of what we learn in science is no much fun, of interest, or
relevant to their lives, but that it is important to learn anyway.

i+ Strongly Disagree
i Disagree

"3 Uncertain or Neutrat

Agree

i1 Strangly Agree

“When preparing lessons, | generally follow the texthook and/or the prescribed curriculum.”

"+ Strongly Disagree
<+ Disagree

<"+ Uncertain or Neutral
s Agree

{7, Strongly Agree

“When preparing lessons, | generally modify the textbook approach and supplement it with additional problems
andfor activities.”

http://cofc.qualtrics.com/SE/?SID=SV_4200GxqKitjag8B 10/31/2013
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Strongly Disagree

Disagree
{ + Uncertain or Neutrat
i» Agree

(& Strongly Agree

“| mainly see my role as a facilitator. | try to provide opportunities and resources for my students to discover or
construct concepts for themselves.”

i i Strongly Disagree
.+ Disagree

i+ Ungertain or Neutral
"t Agree

" Strongly Agree

“I mainly see my role as a transmitter of knowledge. ! try to assist students in arriving at a point of independence
and mastery from which they can proceed on their own.”

{1 Strongly Disagree
T Disagree

"3 Uncertain or Neutral
i Agree

i1 Strengly Agree

Science is primarily about facts,

"t Strongly Disagree
{_» Disagree
* Uncertain or Neutral
i Agree

i 1 Strongly Agree

Science teachers should be fascinated with how students think and intrigued by their alternative ways of thinking
through tasks.

¢ 1 Strongly Disagree
"y Disagree

‘™ Uncertain or Neutral

Agree

{7 Stongly Agree

itis an efficient way to facilitate student scientific learning by telling students answers.

 Strongly Disagree

hitp://cofe.qualtrics.com/SE/?SID=8V_4200GxqKitjag8B 10/31/2013
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i Disagree

7 Uncertain or Neutrat
i Agree

{1 Strangly Agree

Page 5 of 9

Having students experience slight frustration and tension when solving a problem can be beneficial — even

necessary — for learning to occur.

i Strongly Disagree
_: Disagree

11 Uncertain or Neutral
(" Agree

' Strongly Agree

The best method for teaching scientific concepts is an expository style {i.e., demonstrating, explaining, describing,

providing examples).

": Strongly Disagree
"+ Disagree

"+ Uncertain or Neutral
i Agree

i+ Strongly Agree

Scientific concepts need to be presented in the correct sequence.

» Strongly Disagree
1 Disagree

<7 Uncertain or Neutral
v Agree

71 Strongly Agree

ignoring the scientific ideas that students generate themselves can seriously limit their learning.

¢ Strongly Disagree

© Disagree
- Uncertain or Neutral
T Agree

"+ Strongly Agree

Justification of scientific ideas and statements is an important part of learning about science.

") Strongly Disagree
v Disagree

Uncertain or Neutral

http://cofe.qualtrics.com/SE/?SID=8SV_4200GxqKitjag8B

10/31/2013
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What academic (undergraduate and graduate) degree(s) to you now hold? Please indicate subject area for
each.

Are you currently working on a graduate degree? If so, at what college/university, and in what program?

Have you ever taken graduate course(s) at the C of C? If so, when?

Did you take any SMFT courses through the Math Science Partnership Program during Summer 2011 or
2012? If so, list all of the courses you have taken through this program.

Which of the following courses are you interested in taking during the program?
At most, you can take one course during each summer session — visit the program web site for more
information about the courses - http://petersj.people.cofc.edu/CofCMSP/
Summer | Session:
[J SMFT 511 Introduction to Probability and Statistics (3) [Saggese], June 24-July 5, M-Th 9 AM-4 PM, F 9-12
[1  SMFT 697 Introductory Applications of Chemistry (3) [Rogers], June 24-July 5 - M-Th 9 AM-4 PM, F 9-12
[J SMFT 697 Fundamentals of Physics (3) [Oprisan], June 10-22, M-F, 9 AM -4 PM

Summer Il Session:
[1 SMFT 523 Earth Science for Teachers (4) [Nussbaum], July 11-12 9 AM-5 PM July 13-14 8 AM - 8 PM (Blue Ridge
Parkway Field Trip) & July 16-19 & August 5-6, 1-6 PM; August 8, 1-4 PM
[1 SMFT 697 Concepts and Applications of Biology (3) [Peters], July 22- August 2 - M-F 9 AM - 4 PM
[1  SMFT 510 Introduction to Problem Solving (3) [Smyre], July 22 - Aug 2 M-F9 AM - 4 PM
[1 SMFT 697 Discrete Math (3) [Sarvate], July 8-19 - M-F 9 AM - 4 PM

We have some funds to pay for travel and parking only for teachers taking science classes at the C of C
downtown campus. If you are taking a math course at the CofC North Campus skip this question. Parking is
free at the North Campus.
[0 I plan to commute each day and will plan to carpool with another teacher from my district.
0 I plan to commute each day but will not carpool.
[ I'would like to apply for travel reimbursement funds (These funds are mainly reserved for teachers who
are traveling long distances. Preference is given to teachers who carpool.)

In order to participate in this program you must agree to
e Attend all classes for the course(s) you are enrolled in and complete all assignments.
e Develop a portfolio for each course that will be evaluated at the end of each course.
e Allow C of C faculty to enter your classroom to observe during the academic year.
e Participate in any research and evaluation processes (surveys, interviews, pre-post assessments).

| agree to the participation guidelines above

Signature Date:



http://petersj.people.cofc.edu/CofCMSP/

