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NWO Mission
The NWO Center’s unified mission is to improve science, technology, engineering, and
mathematics (STEM) education for people of all ages.

NWO Vision
NWO aims to advance science, technology, engineering, and mathematics (STEM) education
for people of all ages. Our purpose is (a) to work with community partners to generate new
knowledge about the science of teaching and learning, (b) apply this knowledge by developing
the expertise of K-12 educators and higher education faculty, (c) increase public support for,
and understanding of, the STEM subject areas, and (d) to stimulate the interest of young
people, especially those in underrepresented groups, in these rewarding fields of study and
career opportunities.

Acknowledgments
We would like to acknowledge the critical support we have received from the Ohio Board
of Regents, the Ohio Department of Education, our higher education institutions, and our
local school districts. We would especially like to acknowledge the contributions of the many
members of our NWO team. The dedication, passion, competence, and subsequent contributions
of this team are far reaching.

NWO 2006 Annual Report ~ An Introduction
In this report, we provide both quantitative and qualitative measures documenting
the effectiveness of our collective activities and accomplishments. In our FY
2005 report, we set an annual goal for 2006 to focus on assessment, evaluation, and
dissemination of our work. As such, we believe this report, and the accompanying
report from the University of Cincinnati Evaluation Services Center (UCESC),
goes a long way in unfolding the story of how NWO impacts science and
mathematics education in our region and state. Our story is impressive, yet we
continue to aim to improve our ability to gather and analyze additional data in a
systematic way to further document and disseminate the impact of our efforts.
This report details the many activities NWO orchestrates. The accompanying
NWO Evaluation Report (Appendix L) provides an external analysis of impact
of our work. Because of the length of each report we will not repeat the
information found in the Evaluation Report, but will reference it throughout
this document.
The Northwest Ohio Center of Excellence in Science and Mathematics
Education (NWO) has built a regional identity. Over the past four years, we
have worked to unify regional efforts to develop and accomplish the above
NWO mission and vision (NWO Center Brochure, Appendix A). NWO
has joined together two separate science and mathematics education centers –
SciMaTEC, at the University of Toledo (UT), and COSMOS, a center
established at Bowling Green State University (BGSU) as a result of the first
round of funding to NWO. Since the inception of this agreement, many
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SciMaTEC and COSMOS activities have been re-established and expanded as Center activities.
We have jointly invested both time and financial resources to design, develop, and disseminate
NWO (rather than university/college-specific) public relations and advertising materials to further
demonstrate our commitment to a unified center approach. The new structure is working. In addition,
a joint NWO Advisory Board was established to guide the regional efforts. As a result, Owens
Community College (OCC), Lourdes College (LC), The University of Findlay (UF), and a number
of community and business organizations such as the Toledo Zoo and COSI-Toledo have become active
and passionate NWO collaborative partners. The Center has worked to gain the respect and sustained
collaboration from our partner schools, including four high-needs districts (Fremont City, Fostoria
Community, Lima City, and Toledo Public) as well as smaller districts and county educational service
centers (ESCs) including Bowling Green City, Maumee City, Perrysburg, Springfield Local,
Hancock County ESC, and Wood County ESC, among others.
NWO has a clear and specific focus on providing K-16+ professional development in science and
mathematics, both in content and pedagogy, and developing new knowledge in the teaching
and learning of science and mathematics. As a regional center, we aim to provide services appropriate
and meaningful for all individuals and groups interested in joining our professional community. Often,
non “high-needs” districts or individual teachers get left out of state-level professional development
plans, yet our regional needs assessment indicated a strong desire and need for high-quality professional
development in science and mathematics across the 20 county area, especially in rural communities.
As such, we host meetings and events that are open to all pre-service and in-service teachers, higher
education faculty, and other community partners across the region. In total, 897 pre-service teachers,
in-service teachers, and higher education faculty actively participated in at least one Center activity
during the 2005-06 academic year.
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We are equally committed to identifying high-needs partners (defined by low
student pass rates on Ohio achievement tests, high poverty level, or lower
percentages of employed highly qualified teachers within the district) that desire
high-quality, rigorous, and sustained professional development. Our approach then
is two-tiered: to provide high-quality professional development opportunities for
interested individuals and smaller non-high-needs school groups, and also
to provide systemic professional development opportunities to a few targeted
high-needs groups that will result in changes at the institutional level (school,
district, college, university).
Our diverse efforts, described in this report, fall into four categories:
• In-service professional development
• Pre-service professional development
• Faculty development and involvement
• Affiliated projects
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NWO GOALS

Together, NWO activities help us attain the following goals:
1. Increase the capacity of urban and other at-risk districts to enhance student
achievement in science and mathematics through partnerships among universities,
K-12 schools, and the Ohio Resource Center.
2. Increase the recruitment of pre-service and retention of in-service teachers of science
and mathematics.
3. Improve in-service teacher preparation and faculty development in science and
mathematics education.
4. Strengthen coordination/communication among college faculties (teacher education,
sciences, and mathematics) and with funding agencies to improve the sustainability
of the Center.
5. Establish ongoing collaboration among institutions of higher education, school
districts, professional development centers, and the Ohio Resource Center to
identify and solve root barriers to science and mathematics achievement.
These goals will be reached by enacting the detailed collaborative activities that follow.
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ACTIVITIES AND ACCOMPLISHMENTS

In-Service Teacher Professional Development
Northwest Ohio Symposium on Science, Mathematics, and Technology Teaching
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For the last three years, the Northwest Ohio Symposium on Science, Mathematics,
and Technology Teaching (NWO Symposium) has brought together hundreds
of participants to exchange effective strategies for teaching science and
mathematics. This popular event has provided the Center with huge visibility in
the community, attracting teachers to our long-term professional development
opportunities and giving all participants resources and ideas they can use in their
classroom or setting. Because of our growing success, the 2005 Symposium was
expanded to a two-day format, allowing us to focus on higher education professional development on day one and K-12 on day two. This NWO Symposium was
attended by 485 participants (pre-service and in-service teachers, faculty, and
NWO staff ). The 2005 NWO Symposium program is included in Appendix B.
The sessions were rated as “very beneficial” and participants were “highly likely”
to return the following year. NWO will continue to expand this showcase event
and adapt it to reflect emerging needs of our partners. In addition, as the profile
of this event continues to grow, we continue to attract more prospective presenters;
we can be increasingly selective in our presentations and offer a symposium that
highlights the best in science and mathematics professional development.

COSMOS Inquiry in Science and Mathematics Education Series

•

Annual Report

7

2006 NWO Center of Excellence

Sustained professional development is also offered by NWO through its academic
year COSMOS Inquiry Series. The Inquiry Series has become a highly popular
professional development opportunity in the region. The 2005-06 series of workshops
followed the thread of inquiry through many aspects of teaching (e.g., questioning,
lesson planning, assessment) and provided teachers with the chance to discuss the
barriers that impede implementing inquiry-based instruction in their classroom in
small-group settings (study groups) as part of each session (Inquiry Series Brochure,
Appendix C). The Series started with a Blast-Off in the fall during which we featured
a nationally recognized speaker in science/mathematics teaching, and then several
NWO partners showcased high-quality inquiry-based lessons. Monthly Inquiry
Series meetings featured interactive presentations and content- and grade-specific
learning communities (or action groups) facilitated by K-12 teacher leaders. The series
concluded with a Summit in late spring during which NWO partners shared lessons
they developed during the year or research they conducted on student learning in
science and mathematics. Monthly Inquiry Series and Action Groups were attended by
an average of 75 participants/month during the 2005-06 academic year representing
pre-service teachers, in-service teachers, MAT graduate students, GK-12 graduate
fellows, school administrators, and higher education faculty. Sessions were highly rated
by participants as a great support network, providing assistance in developing
lesson/curriculum plans, learning how to go about inquiry in the classroom, and
gaining awareness and preparedness to help students reach the Ohio standards and
succeed on OGT/achievement testing. NWO will continue to expand this sustained
professional development and adapt it to reflect emerging needs of our partners. This
year (2006-07), the series is now considered an NWO event, as NWO partners
from around the region are more involved than in years past and other NWO project
participants are attending the NWO Inquiry Series. The Inquiry Series is both
open to any teacher, faculty member, or school community partner in the region and
participants can opt to attend only one or all Inquiry Series events. Tuition
Scholarships are available through a cost share of BGSU Graduate College for up to
30 students who wish to actively participate in the entire series for two hours of
graduate credit. The Inquiry Series is also a monthly platform for the affiliated
NWO projects to bring together their project participants for project-specific
professional development (action groups) or general professional development
(feature presentations).

MAT Programs
Currently, COSMOS offers tuition scholarships to study both content and
pedagogy through BGSU’s Master of Arts in Teaching (MAT) programs. The
coursework for these programs has been developed in part by COSMOS faculty
to blend content consistent with the Ohio Standards with research-based
pedagogical techniques. The physics MAT program offers a three-year-long
professional development experience and thus creates communities of teachers
that persist even after they complete the program. In 2005-06, 15 students received
full tuition MAT scholarships (six mathematics, eight physics, and one biology
education). Each student received approximately $5,300 in support from
COSMOS and BGSU graduate college matching funds. The MAT programs
graduate approximately six students each year. COSMOS will work to expand the
MAT offerings at BGSU to include revised coursework in biology, chemistry,
and geology, and to explore the creation of an integrated science MAT program
geared towards middle-grades teachers.

NWO K-12 Larabee Mini-Grants and K-16 Professional Development
Grants
NWO sponsors $2,000 mini-grants for school/university partnerships that aim
to promote the NWO vision and goals. The grants are named after a master
science and mathematics teacher in the region who tragically lost his life in 2005.
The NWO Larabee grant application process information and documents
are found at the NWO website (http://www.nwocenter.org). In 2005, a K-12
mini-grant was awarded to Van Buren Elementary School for $2,000 to initiate a
cross-curricular, inquiry-based Community Garden Project. Project directors
(Van Buren teachers) presented the results of their high-quality work at the NWO
Summit in April 2006. Their final project report is available upon request.
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Another K-12 mini-grant was awarded to Matt Partin for $1,400 for the
development of a Virtual Bio-Tour, a viable option to bring university science
faculty and their labs in contact with school children and teachers with absolutely
no cost to the districts. Mr. Partin presented the results of his work at the
NWO Summit in April 2006.
A K-16 professional development grant was awarded to Deb Shelt for $500 to
host the annual winter meeting of the Greater Toledo Council of Teachers of
Mathematics, a meeting designed to provide in-service and pre-service teachers
with information about teaching using a constructivist approach while preparing
students for “high-stakes” tests.
Dr. Dan Brahier was awarded $603 to help defray the cost to students
participating in a Praxis II mathematics preparation workshop. This preparation
event was devoted to a topical mix of mathematical content and tips for achieving
success on the test.

Pre-Service Teacher Preparation and Recruiting
Northwest Ohio Future Teacher Conference
The annual Future Teacher Conference (FTC) provided pre-service teachers with the opportunity
to discuss issues related to education as a career choice with in-service teachers and faculty. This
Conference is unique in that the pre-service teachers themselves organize the event. This event
also serves as a good recruiting strategy. Owens Community College students, as well as other
undergraduate students in the region, who are considering a career in education are recruited to
attend. The 2005 annual Future Teacher Conference was attended by over 200 pre-service teachers,
in addition to the 37 presenters, 9 educational organizations, and 11 vendors that participated. We
will continue to expand the organizations involved in this event and use it to attract more science
and mathematics students into the teaching profession as well as to ensure that the next generation
of science and mathematics teachers is well versed in inquiry-based instruction.

Ohio Junior Science and Humanities Symposium
The Ohio Junior Science and Humanities Symposium brings the best and brightest talents from
Ohio high schools together for a competition to highlight and judge the quality of their research
projects in the sciences and humanities. We believe this event is an excellent opportunity for the
recruitment of the next generation of teachers. We will continue to expand the organizations
involved in this event and use it to recruit students into the fields of STEM and science and
mathematics education. This event is co-sponsored by NWO and a grant from the US army, navy
and air force.

BG/UT SECO and CTM

Praxis II preparation workshops and tutoring sessions were hosted by science and mathematics
faculty who themselves have taken the Praxis content tests. A Praxis II tutorial event in
mathematics education was held on February 18, 2006, at BGSU. A total of 5.5 hours was devoted
to a topical mix of mathematical content and tips for achieving success on the test. Several Praxis II
group and individual tutorial sessions in science were held from January through March. We
will expand the tutoring offerings to include a preparation workshop for the sciences as well as
the mathematics education majors.
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BG-UT Science Education Council of Ohio / BG-UT Council of Teachers of Mathematics
undergraduate professional organizations hosted monthly activities to promote active involvement
in the profession prior to graduation. Approximately 80 undergraduate students attended each
event. We will continue to expand this organization and use it to recruit and retain students into the
fields of science and mathematics education.

Faculty Development and Involvement
Teacher Education Course Redesign/Development
A critical component of pre-service and in-service teachers’ professional
development is their content and pedagogy coursework. Center funds are
earmarked for the development and modification of teacher preparation
coursework. Two new university courses were developed and piloted by BGSU
faculty this year (an online Probability and Statistics course for mathematics
MAT students and an Introduction to Secondary Mathematics Topics for
undergraduate AYA mathematics education students). Both of these courses are
now regularly offered courses for teacher education students. We will continue to
infuse best practices into these courses so that pre-service teachers do not face a
mismatch between the teaching advocated in their education courses and the
teaching methods employed in their science and mathematics content courses.
The developed syllabi and supporting documents for these two new courses are
found in Appendix D.

Research Learning Community
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In this COSMOS Research Learning Community, faculty read and discuss
top-tier research on science and mathematics education, present research talks to
design and develop new projects, discuss work in progress, or share the findings
from a completed study. Importantly, presenters receive feedback from their peers
and discuss new potential collaborative research project ideas. An average of
25 higher education faculty and center staff representing seven departments and
three colleges participated in the COSMOS Research Learning Community
during the 2005–06 academic year. As a result, approximately 10 new
collaborative research projects were launched during this time. This Research
Learning Community was highly rated by faculty participants for establishing a
sense of community among other researchers and teachers across the university,
developing new research methodologies and refining research designs, gaining a
background in science education, and enriching interdisciplinary awareness.
Because of the overt excitement emerging from this group, SciMaTEC will be
offering a similar program on their campus Fall 2006 (Faculty Associate Program)
and joint NWO research community meetings are on the horizon.

Dialogues Across College Barriers
UT’s Science, Mathematics, and Technology Education Center (SciMaTEC), in conjunction with
NWO, sponsored a luncheon seminar series, Dialogues Across College Barriers, designed
for faculty and staff from four of the key NWO higher education institution partners: BGSU, UT,
OCC, and LC. The purpose of Dialogues Across College Barriers was to facilitate the sharing and
presentation of research in the science of teaching and in science and mathematics education between
both College of Education and the College of Arts and Sciences faculty across these institutions. The
seminar series included two fall and two spring lectures. Faculty speakers from various institutions were
featured at these seminars. Listed below are the speakers’ presentation titles and institutional
affiliations, as well as the dates of the seminars:
• “Weaving a TAPESTRY Among Higher Education Faculty: The Aftermath of a Successful
K-12 Science Education Reform Project,” Dr. Jodi Haney, BGSU, September 9, 2005.
• “The Shared Legacy of the Undergraduate Professoriate,” Dr. Bruce Busby, OCC, October 21, 2005.
• “Lesson Study: Improving Teaching and Learning One Lesson at a Time” and “Getting Started:
Doing a Lesson Study,” Dr. Bill Cerbin, University of Wisconsin, February 24, 2006.
• “Assessment,” Dr. Mark Templin, UT, March 31, 2006.
The Dialogues sessions were rated as highly worthwhile and valuable by university faculty as noted by the
UCESC Evaluation Report.

Learning Sciences PhD Program
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BGSU is developing a proposal for a Learning Sciences (LSC) PhD program. The interdisciplinary
program brings together faculty from multiple departments/units in the Colleges of Education and
Arts and Sciences providing expertise in education, content, and learning. The PhD program focuses
on preparing new faculty with a research focus on how people learn science and mathematics in a
post-secondary setting. This unique program is timely, as faculty positions in science and mathematics
education exist, both in the College of Education and the College of Arts and Sciences, and often these
positions go unfilled as the demand has far exceeded the supply. The LSC program is designed to meet
the needs of this projected shortfall by preparing faculty who can work across disciplines to meet the
new challenges of the 21st century. COSMOS faculty are highly involved in the development of this
new program and the current COSMOS director is leading the process. The preliminary document was
reviewed by nine Ohio institutions and was modified slightly in light of the recommendations
and questions raised. The full proposal will be submitted to the Ohio Board of Regents once
university approval is attained. We foresee high levels of collaboration between this doctoral
program and COSMOS.

Faculty Participants
Many faculty from BGSU, UT, and OCC have been involved in some capacity,
including the professional development seminars, COSMOS Study Groups and
Research Learning Community, UT Dialogues Across College Barriers, NWO
Symposium, Ohio Junior Science and Humanities Symposium, and Learning
Sciences PhD program committee.
Key Arts and Science faculty include:
Van Hook, Laird

BGSU - Physics & Astronomy

Heddle, Myers

BGSU - Environmental Programs

Moses, Carothers, Meel

BGSU - Mathematics

Panter, Elkins

BGSU - Geology

Midden

BGSU - Chemistry

Partin, Underwood, Sirum

BGSU - Biological Sciences

Gromko

BGSU - Vice Provost

Bullerjahn, Krompak, Roehrs,
Schmoekel, Salahat

OCC - A & S faculty

Busby, Perry, Bazer, Way

OCC - Biology/ A & S Administrators

Duran, DuBrul, Leady,
Creutz, Leaman, Quinn

UT - Biological Sciences

Bjorkman, Bopp, Lee

UT - Physics & Astronomy

Spongberg, Czajkowski

UT - EEES

Coleman, Escobar, Berhan

UT - Engineering

Funk, Jorgensen, Klingberg

UT - Chemistry

White

UT - Mathematics

Ford, Williams

UT - Pharmacy

Czarcinski, Molitor, Wise

LC - A & S faculty

College of Education faculty include:
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Haney

BGSU – Science and Environmental
Education

Ballone-Duran,
Huziak-Clark

BGSU - Science Education

Brahier, Emerine,
Gallagher

BGSU - Mathematics Education

Pindiprolu

UT - Early Childhood, Physical and
Special Education

Beltyukova, Fox

UT - Research
and Measurement

Faculty Refereed Publications
Articles by NWO core faculty published in 2005 that are directly related to NWO/COSMOS
Moran, T., & Van Hook, S. J. (2006). Using student peer review of experiment reports in an
undergraduate physics class. Journal of College Science Teaching, 36(1). (See Appendix E.)

Articles by NWO core faculty submitted in 2005 that are directly related to COSMOS:
Van Hook, S. J., & Huziak, T. Lift, squeeze, stretch and twist: Developing kindergartners’
understanding of energy using inquiry-based instruction. Manuscript submitted April 2006 to the
Journal of Elementary Science Education. (See Appendix E.)

Articles by NWO core faculty submitted in 2005 that are NOT directly related to
COSMOS/NWO:
Van Hook, S. J., Lark, A., Hodges, J., Celebrezze, E., & Channels, L. Playground physics:
Determining the moment of inertia of a merry-go-round. Manuscript submitted to and accepted by
The Physics Teacher (to be published in 2007).
Duran, E., Ballone-Duran, L., & Haney, J. J. Project ASTER III: A model for professional development
integrating science museum exhibits with state and national science education content standards.
Manuscript submitted November 2006 to the Curator.
Haney, J. J., Keil, C. P., & Zoffel, J. From problem solving to taking action: An “EXCITing”
problem-based learning model for middle grades teachers. Manuscript submitted October 2006 to the
Ohio Middle School Journal.

Duran, E., Ballone-Duran, L., Haney, J. J., & Beltyukova, S. Project ASTER III: The impact of a
professional development program integrating informal science education on early childhood teachers'
self-efficacy and beliefs about inquiry-based science teaching. Manuscript submitted September 2006
to The Journal of Teacher Education.
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Keil, C. P., Haney, J. J., & Zoffel, J. Improvements in science process skills using environmental
health science problem based learning curricula. Manuscript submitted October 2006 to The Journal
of Environmental Education.
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Haney, J. J., Keil, C. P., Zoffel, J., & Wang, J. Enhancing teachers’ beliefs and practices through the
implementation of problem-based learning focused on locally pertinent environmental health science
issues. Manuscript submitted October 2006 to The Journal of Environmental Education.

Articles by NWO core faculty published in 2005 that are NOT
directly related to NWO/COSMOS:
Van Hook, S. J, (2006). Battle of the merry-go-rounds: A torque and angular
momentum demonstration. The Physics Teacher, 44, 304-307.
Czerniak, C. M., Beltyukova, S., Struble, J., Haney, J. J., & Lumpe, A. T. (2005).
Do you see what I see? The relationship between a professional development
model and student achievement. In R. E. Yager (Ed.), Exemplary science in
grades 5-8: Standards-based success stories. Arlington, VA: NSTA Press.
Duran, E., & Ballone, L. (2005). Project ASTER: A model staff development
program and its impact on early childhood teachers’ self-efficacy. Journal of
Elementary Science Education, 17(2), 1-12.

Faculty Refereed Presentations
Presentations directly related to NWO/COSMOS:
Duran, E., Ballone-Duran, L., Haney, J. J., & Beltyukova, S. (2006, April). Project
ASTER III: The impact of a professional development program integrating informal
science education on early childhood teachers' self-efficacy and beliefs about
inquiry-based science teaching. Paper presented at the National Association for
Research in Science Teaching international convention, San Francisco.
Van Hook, S. J., & Huziak, T. (2006, January). Development of mental models of
energy by kindergarten students. Paper presented at the Association for Science
Teacher Education (ASTE) conference.

Presentations not directly related to NWO/COSMOS:
Huziak, T., Ballone-Duran, L., Van Hook, S. J., & Nurnberger-Haag, J. (2006,
March). The impact of the Partnership for Reform through Inquiry in Science and
Mathematics (PRISM) on teacher and scientist notions of inquiry. Paper
presented at the National Association for Research in Science Teaching
(NARST) conference.
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Huziak, T., Van Hook, S., Nurnberger-Haag, J., & Ballone-Duran, L. (2006, January). The impact of a
science and mathematics reform program: Partnerships for Reform through Inquiry in Science and
Mathematics (PRISM) program on building collaboration and improving pedagogy. Paper presented at the
Association for Science Teacher Education (ASTE) conference.
Haney, J. J., Keil, C. P., Zoffel, J., Moreno, N. P., Tharp, B. Z., Roberts, J. K., Hardy, V., Acharya, C.,
& Waishwell, L. (2006, January 9). Making the case for the integrated curriculum through the lens of
environmental health science. Paper presented at the 4th annual Hawaii International Conference on
Education, Honolulu, HI.
Zoffel, J., Haney, J. J., & Keil, C. P. (2006, January 8). Project EXCITE: Environmental Health Science
Explorations through Cross-Disciplinary and Investigative Team Experiences: Successes and challenges
related to using problem-based and integrated curricula with middle grades students. Research poster
presented at the 4th annual Hawaii International Conference on Education, Honolulu, HI.
Duran, E., & Ballone, L. (2005). Project ASTER: A model staff development program and its impact on early
childhood teachers’ self-efficacy. Paper presented at the Hawaii International Conference on Education,
Honolulu, HI.

Non-Refereed Presentations and Workshops Related to COSMOS/NWO
Van Hook, S., & Huziak, T. (2006, July). Enhancing early science instruction with physics songs. American
Association of Physics Teachers (AAPT).
Shafer, M., & Haney, J. J. (2006, February 18). Hmmm...I wonder what will happen if I try THIS? Strategies
to guide students during the experimental process. Hands-on workshop presented at the annual Science
Educators Council of Ohio (SECO) convention, Akron, OH.
Duran, E., & Haney, J. (2005, September). The NW Ohio Center of Excellence: We’re on the move!
Presentation at the Symposium on Mathematics and Science Teaching and Learning, Akron, OH.

K-12 Outreach Activities and Services
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Several NWO team members were highly involved in a variety of outreach activities in local schools,
educational service centers, and informal science centers. Over a thousand teachers, students,
administrators, and community members were directly impacted by these voluntary outreach
endeavors. Appendix F is a chart detailing the presenter, topic, and audience for each outreach
activity.
15

Affiliated Projects:
NWO TEAMS (Teachers Enhancing Achievement in Mathematics and
Science)
NWO TEAMS is a collaborative partnership between three high-needs school
districts (Toledo Public Schools, Lima City Schools, and Fostoria Community
Schools), suburban and rural school districts, and the Colleges of Arts and Sciences
and Education at UT and BGSU. The recruiting brochure is included in Appendix
G. This Math and Science Partnership (MSP) grant aims to increase the
academic achievement of students of science and mathematics by enhancing the
content knowledge and teaching skills of classroom teachers. Specifically, the
program provides intensive, sustained professional development. Over 60 teachers
grades 3-6 participated in a two week Summer Institute held June 26-July 7, 2006
(50 contact hours). They will participate in 2006-07 Academic Year Contact Study
Groups as a part of the aforementioned Inquiry Series (30 contact hours) and a
one-week 2007 Summer Institute (40 contact hours). The quarterly evaluation
reports are available upon request.

TeachOhio
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NWO TeachOhio is an initiative that strongly reflected recruitment of teachers
into mathematics and science, involving grant funds from the Ohio Department of
Education specifically for this purpose. The recruiting brochure is included in
Appendix H. It is a collaborative partnership between BGSU, UT, OCC, and
regional school districts. In particular for the 2006–07 school year, four high-needs
districts are key partners (Toledo Public Schools, Lima City Schools, Fostoria
Community Schools, and Fremont City Schools). BGSU took the lead on this
project with UT and OCC contributing to this project by leading monthly cohort
meetings, serving on the advisory board, and assisting in planning recruitment of
science and mathematics teachers via the development of future teacher clubs in
area schools. The purpose of the TeachOhio grant is to increase the pool of highly
qualified 7th–12th grade science and mathematics teachers in Ohio through
alternative licensure. The NWO TeachOhio program seeks to deepen this goal by
having the cohort not only obtain licensure, but also earn a master’s degree in
curriculum and teaching and receive on-going support and professional
development via academic year participation in the NWO Inquiry Series and
cohort meetings. The recruitment for this program began in 2006 with more than
1,000 people with science and/or mathematics backgrounds receiving brochures
and many others reading about this opportunity through newspaper
advertisements and an announcement in a teachers’ union newsletter. Brochures
describing the TeachOhio initiative were distributed at Center-sponsored Inquiry
Series sessions, through Center-affiliated projects, and sent to Hancock County’s
substitute teachers, BGSU’s mathematics and science alumni, and faculty in the
mathematics and science departments at BGSU. The director and/or program

manager held six informational meetings and met personally with individuals interested in the
program. The 2006–08 NWO TeachOhio cohort of 16 people are currently pursuing licensure and
a master’s degree. Since June 2006, when the cohort was established, eight of these people are now
teaching science on alternative licensure in the four high needs districts previously listed. Four
other recruits are taking additional content coursework during academic year 2006 to obtain
licensure and plan to begin teaching in Fall 2007 (two mathematics and two science). The other
four members of the cohort are already licensed Ohio teachers, but through the TeachOhio program
have found an avenue for obtaining a 7-12th grade science license. The mid-term report is available
upon request.

PRISM
This G-K12 NSF grant, Partnership for Reform through Inquiry in Science and Mathematics
(http://prism.bgsu.edu/), develops co-teaching partnerships between K-12 classroom teachers
and science and mathematics graduate students. PRISM teachers and graduate student fellows
regularly attend the monthly COSMOS/NWO Inquiry Series events and collaboratively present
best-practice lessons at the Blast-Off, Summit, and NWO Symposium. The final evaluation report
is available upon request.

COSMOS Math Lunch Time Instruction

•
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COSMOS Math Lunch Time Instruction was a service contracted by the BGSU GearUp
grant project (awarded by the U.S. Department of Education). This COSMOS-directed program
was held at Waite High School in Toledo Public Schools to provide additional mathematics
instruction to students in the second year of a two-year algebra course, primarily 10th grade
students, who needed to take the Ohio Graduation Test. COSMOS hired three mathematics/
science majors or master’s students from BGSU who participated in 12 hours of professional
development before instructing the Waite students. The Waite students volunteered to attend this
lunch time program in which they learned math for the 25 minute period (32 students signed up
and 24 students attended at least three times). Of those who participated in the program and had
an OGT score, 91.3% passed the OGT compared to 75% of the other Algebra B students. Since
Data Analysis and Probability were the only benchmarks addressed during instruction, the passage
rates for this standard were analyzed: 95.7% of the participants passed this standard on the OGT
compared to 83.3% of the comparison group. The 18 students who returned surveys overwhelmingly perceived this program as a positive experience and recommended that it be continued. Of
the three instructors, one was already earning a degree in mathematics education; the other two
instructors are now part of the TeachOhio cohort to become science teachers through alternative
licensure (see Pre-Service Teacher Preparation and Recruiting Activities).

LessonLab
This partnership with LessonLab (headquartered in California) began as a pilot
two years ago in northwest Ohio with 75 teachers. The mathematics professional
development is based on results of the TIMSS video analysis. Selecting from the
big ideas in mathematics, each module (2 graduate credit hours) explores the
content as well as the pedagogical content knowledge needed for the classroom.
Teachers examine a video of a classroom engaged in the content in question.
A mini-lesson study develops with the teachers. Based on rich problems and
probing questions, the teachers write lesson plans for their classrooms and critique
one another. Due to the success of the pilot year, ODE pledged an additional two
years of support and expanded the offerings throughout the state of Ohio (with a
goal of reaching 1,500 teachers). The expanded group (involving five universities)
may seek outside funding for the continuation and possible expansion of the
project and may look to the Centers for assistance.
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NWO EVALUATION

One of the high priority needs identified in the FY 2005 annual report was to obtain
quality evaluation data and systemize our evaluation procedures. In 2006, NWO
partnered with the University of Cincinnati Evaluation Services Center (UCESC), and
two retreats were held to develop a logic model and evaluation plan. A full-day retreat took
place on January 27, 2006 (led by UCESC) with a follow-up half-day meeting
on February 3, 2006. The resulting logic model (Appendix L) provided us with a set
of clearly defined and measurable outputs that fit the evaluation plan presented in the
NWO Memorandum of Understanding for new Center funding, yet aided us in refining
our goals and expected outcomes.
The Center-identified goals, as defined by the logic model, are (a) improve capacity
to enhance student achievement; (b) increase recruitment of pre-service and retention of
teachers of science and mathematics; (c) improve in-service teacher preparation and
faculty development in science and mathematics education; (d) strengthen coordination
and communication to increase sustainability, and (e) increase collaboration among
partners.

2006 NWO Center of Excellence
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Taking goals one and two as examples, the Inquiry Series aims to change teacher practices
to increasingly reflect best practices and contribute to the larger goal of improving
preparation of teachers and faculty. Outcomes of the Inquiry Series aim to change teacher
beliefs about their practice and improve their pedagogical skills such as quality
questioning, student-centered teaching, and continual assessment. These outcomes can be
measured by recording the level of involvement of participating teachers, the number of
sessions attended by participants, post and retroactive-pre surveys on teaching beliefs, and
classroom observations. More specifically, we used the following:
• Teacher Beliefs Instrument (TBI), which examines teacher perceptions regarding
teaching science and mathematics. This instrument consists of three main parts:
survey of beliefs about teaching science and mathematics, classroom learning
environment survey, and instructional practices inventory.

• Session evaluations which asked participants to provide feedback on professional
development activities with which they participated.
• Classroom observations and interviews with highly involved participants.
• An online survey to determine participants’ perceptions and experiences with the
NWO Center.
• Telephone interviews with eight higher education faculty highly involved with
the NWO Center.
These evaluation activities were conducted by both the NWO Center and UCESC. All
evaluations and activity data were submitted to UCESC for analysis. Their executive
summary is included in Appendix L and the full UCESC Evaluation Report has also been
provided to OBOR.
From the resulting evaluation report, it is evident that the improvement of teacher and
faculty preparation was a significant accomplishment of the Center. In general, professional
development provided by the Center aided participants in gaining knowledge and skills in
best practices and impacted participants’ willingness to impart their newly acquired skills
in the classroom. The Inquiry Series, as well as larger scale professional development activities,
contributed extensively to the goal of improving the preparation of teachers and faculty. Both
the Inquiry Series Blast-Off and Summit and the NWO Symposium were rated as excellent
overall. A large number of attendees and a broad range of presentation topics characterize
these events. Many of these professional development offerings were designed for multiple
audiences; in-service and pre-service teachers were all strongly encouraged to attend.

“I actually gained positive ideas from listening to other, older educators.”
Participant in “Planning for Inquiry,” January 19, 2006
“I plan to collaborate more with other colleagues for ideas.”
Participant in “Inquiry via Writing,” February 23, 2006

Annual Report
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Three raters independently coded the evaluation summaries into five emergent themes and
sub-themes. Feeling supported in some way was a predominant theme. Participants found
value in talking and exchanging ideas with their peers, mentioning sharing, collaborating, and
discussing with other teachers.

21

2006 NWO Center of Excellence

The Inquiry Series consisted of six professional development days, one each month on a
different aspect of inquiry: introduction to inquiry, questioning, standardized tests and inquiry,
planning for inquiry, assessing inquiry via writing, and assessing inquiry via performances and
projects. Each of these sessions was followed with a participant survey to gauge the value of
the session, any shortcomings, and recommendations for improvement.

The evaluations also highlighted the support the teachers felt from NWO either in the
form of ideas conveyed during the Inquiry Series for pedagogical tools they could use
in their classrooms or because of changed attitudes, confidence, or reflection elicited
through participation with NWO professional development activities. Similarly,
teachers valued the lesson ideas and activities they learned about either from other
teachers, presenters, or NWO leadership.
“Everything I have learned here I have used in my classroom.”
“I think [this] will motivate me to use performance assessment when possible.”
Participants in “Assessing for Inquiry,” March 16, 2006
Many teachers mentioned inquiry and standardized testing. Inquiry was a theme
throughout the NWO professional development program, and standardized testing was
addressed directly at one of the monthly sessions, “Inquiry Meets the Test.” Particularly
enlightening were comments that did not simply mention inquiry but expressed a change
in motivation or beliefs regarding inquiry. Participants reported that they benefited
from the professional development by not only learning more about the pedagogy topic
of the month, but by actually learning to connect the topic to inquiry. For example, a
session on assessment helped teachers learn to evaluate student knowledge in a student
centered lesson.
In conclusion, a main theme that emerged from qualitative survey evaluations of the
Inquiry Series was that participants valued the collaborative aspect of the Inquiry Series
overall and found it very useful to have a chance to discuss classroom strategies with peers
from other schools. In light of this, the NWO Inquiry Series has been restructured to bring
together a far greater number of teachers and pre-service teachers than previously served
and has been re-designed to encourage social mixing and discussion before participants go
to their particular sessions.
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The positive effects of professional development activities on teacher beliefs as measured by the Teacher
Beliefs Instrument suggest increased teacher capacity – a first step towards another Center goal of
increasing student achievement. Other activities such as the Math Lunch Time Instruction Program resulted in notable improvements in student performance on the OGT and related standards for students at a
high-risk Toledo School: 91.2% of participating students passed the OGT as compared to 75% of
non-participating students.
The Research Learning Community and Dialogues Across College Barriers have assured that coordination
among and between faculties and with funding agencies were addressed at each of the NWO’s two key
institutions. Recruitment and retention of teachers was addressed directly through programs such as the
MAT scholarships and TeachOhio as well as indirectly through large-scale events and symposia. While these
“broad brush” activities are useful to boost interest in teaching, specific recruitment activities throughout
northwest Ohio were recommended by UCESC.
Finally, the Center has made substantial progress in its goal to increase collaboration among partners.
Projects such as NWO TEAMS and TeachOhio are clear examples of direct collaboration between the
Center and high-risk school districts, as well as collaboration between key institutions. These collaborations
will continue to develop, and the newer partners, University of Findlay, Owens Community College,
and Lourdes College, will strengthen their role with the Center in terms of supporting the region’s teacher
education programs.
The complete evaluation report is included in Appendix K and includes recommendations for future
efforts of NWO with regard to meeting goals as well as recommendations for furthering efforts to collect
and measure the outcomes of these goals.
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FY 2006 NWO BUDGET
FY Expenditures for July 1, 2005 - June 30, 2006
Personnel, including faculty, external speakers,
evaluators, post-doctoral fellows, consultants,
student assistants & fringes
Supplies and services

$24,904

Equipment

$2,456

Conference travel, registration, mileage

$8,573

MAT scholarships in science and mathematics

$19,237

Other

$11,031

UT Subcontract

$121,389

Owens Subcontract

$10,000

Indirect Costs

$13,574

Total Direct Costs

$358,845
TOTAL

2006 NWO Center of Excellence
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$119,301

$372,419

The table below shows the above categories for 2004-05 and 2005-06 and the amount spent
in each of the categories.

2005-2006
$119,301
$24,904
$2,456
$8,573
$19,237
$11,031
$121,389
$10,000
$13,574
$358,845
$372,419

25
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2004-2005
$68,804
$7,994
$2,767
$2,844
$40,639
$20,710
$108,468
$2,019
$9,288
$254,245
$263,533

•

Personnel
Supplies & services
Equipment
Conference travel, registration, mileage
MAT tuition waivers
Other
UT subcontracts
Owens subcontracts
Indirect costs
Total direct costs
TOTAL

Funding Year

2006 NWO Center of Excellence

Expenditures

OTHER ACCOMPLISHMENTS

Pictured from top left: Julie McIntosh, Bill Weber (representing Carla Johnson), Emilio Duran,
Jodi Haney, Steve Van Hook. From bottom left: Michelle Leow Klinger, Linda Lower, Anjali Gray,
Anne Bullerjahn, Robin Brown. Not Pictured: Mitch Magdich, Jane McCleary, Mary Richter.

Building of Relationships:
• NWO Executive Board:
The first meeting was September 29, 2006, and the minutes are attached as Appendix J.
Anne Bullerjahn
Emilio Duran
Anjali D. Gray
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Jodi J. Haney
Carla Johnson
Michelle Leow Klinger
Linda Lower
Mitch Magdich
Jane McCleary
Julie McIntosh
Mary Richter
Stephen Van Hook

Professor, Math/Science Dept.
NWO Co-Director
Asso. Professor & Chair of Bio
& Health Science
Director, COSMOS/ NWO Co-Director
Asst. Professor/ Curr & Instruction
Director, Project ISIS Teacher Programs
and Resources
Customer Service Manager
Curator of Education
Curriculum Director
Assistant Professor, AYA and
Multi-Age Program Director
Regional School Improvement Facilitator
Assistant Professor, Physics & Astronomy
PRISM Director

Owens Community College
University of Toledo
Lourdes College
BGSU
University of Toledo
COSI Toledo
Perstorp Polyols, Inc.
Toledo Zoo
Hancock County ESC
The University of Findlay
Northwest RSIT
BGSU

• NWO Partnership:
The NWO partnership is expanding and our active membership now includes the
following groups:
• Faculty from Colleges of Education and Arts and Sciences (BGSU, Findlay,
Lourdes, Owens, UT)
• Pre-service teachers
• In-service teachers, including master’s degree-seeking students (20+ counties,
40+ school districts)
• Public school administrators
• Educational service centers
• Business partners - Ball corporation, Perstorp Polyols, Inc.
• Community agencies - Toledo Zoo, COSI Toledo, metro and county parks,
botanical societies, technology agencies, soil and water districts, etc.

Chart: The NWO partners by institution/organization and year of participation.
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ISSUES, PROBLEMS, AND
ANTICIPATED SOLUTIONS
• The biggest issue to date is still strengthening the collaborative efforts between
UT and BGSU. However, with the new memorandum of agreement and with the
new directors, it appears that the NWO Center is steadily moving in the right
direction. As per the memorandum of agreement, additional activities are being
jointly sponsored each year by the three groups (BGSU, Owens, and UT). A new
NWO website has been created to encompass all of the activities of COSMOS and
SciMaTEC (http://www.nwocenter.org). Many activities are now NWO activities
(previously associated with only one institution) and we’ve expanded our base of
support at the higher education institutional level to include The University of
Findlay and Lourdes College. We’ve recruited high-needs districts for participation
in our collaborative affiliated projects. We’ve jointly created a new mission and vision
statement along with corresponding goals to guide our Center activities. We will
continue to seek out potential collaborations within the region and especially
between UT and BGSU.
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• However, there exists a great deal of tension between a few vocal members of the
College of Education at the University of Toledo and The College of Arts and
Sciences at the University of Toledo and COSMOS at BGSU. SciMaTEC is now
directed by the NWO Co-Director Emilio Duran of the Biological Sciences
Department. Many of the successful NWO collaborative efforts have been between
COSMOS and Emilio Duran, along with several other Arts and Sciences and
Education faculty and administrators at UT. Unfortunately, there have been
frequent struggles within UT over a diversity of issues and these struggles have
had direct and negative impacts on NWO. We believe the best solution is to
continue to purse those relationships that are working and to raise awareness
and institutional support for our regional collaborative efforts. The rest of the
collaboration seems to be working very well. We have made many friends and eager
partners around the region.

• By encouraging STEM and STEM education faculty to collaborate on Center grants
and activities, we decrease the apparent diversity and sheer number of proposals, when
in effect the submissions are stronger, more complimentary, and more diverse. To address
this issue, we will work with OBR, ODE, and other funding agencies to raise awareness
regarding the nature of such Center collaborations. We also want to be sure that
working as a Center of Excellence does not limit the number of funded proposals that
would be attained in the region without the Center’s existence. So our focus will be to
submit multiple, but well-coordinated and highly collaborative, NWO proposals.
• Although a sign of our success, the rapid growth of the NWO Center has resulted in a
need to develop an investment strategy to build Center capacity to create, support,
implement, and evaluate newly funded and future Center initiatives. We will work with
the NWO Executive Board and within each higher education institution to craft this
investment plan.
• There is a great deal of inequity of infrastructure among institutions. As described below,
BGSU has a solid infrastructure in place, yet UT/SciMaTEC resources have been
greatly reduced. There is a small operating budget is in place but there is no secretarial
or GA support and the limited space available currently under renovation. Moreover,
Owens Community College, Lourdes College, and the University of Findlay do not
have an infrastructure for this sort of work. We will continue to discuss ideas to build
the infrastructure needed to support the region.
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PROJECTED GOALS AND ACTIVITIES
Our collective goals for FY 2007 include:
• To continue to establish a strong Center identity while clarifying the Center’s role and
successfully delineating the relationship between the partnering institutions (NWO,
COSMOS, and SciMaTEC). We will develop Center policies and bylaws to explicate
the Center’s role and to describe the relationship between and responsibilities of
NWO, COSMOS and SciMaTEC. We will further define what it means to be an
NWO/COSMOS/SciMaTEC project.
• To serve as a collaborative funding and professional development network for northwest
Ohio. By further involving OCC, LC, and UF, strengthening BGSU-UT
collaboration efforts, building on the solid collaborative foundation that the Center
has with surrounding school districts, and working with OBR to raise awareness
regarding the nature of Center collaborations, we will be able to regionalize and
operationalize our efforts to ensure improved partnerships while increasing funding
and programmatic opportunities.
• To develop an investment strategy to build up Center infrastructure and capacity needed
to develop, support, implement, and evaluate both existing and future Center initiatives.
• To build a network for dissemination and communication of regional STEM education
news, events, and professional and faculty development opportunities by encouraging all
partners and participants to spread the word to their colleagues, through our NWO print
publications (brochures, announcements, etc.,) and through better use and coordination of
the NWO/COSMOS/SciMaTEC websites.

2006 NWO Center of Excellence

•

Annual Report

30

RESOURCE DEVELOPMENT AND
SUSTAINABILITY
• At BGSU, the administration has extended strong financial support to COSMOS this
year. University monies are paying the newly hired director. In addition, the University is
paying for a half-time secretary and approximately 75% of the assistant director salary and
benefits. BGSU will also fund a three-hour course release for two associate faculty each
semester to conduct research and contribute to grant-writing efforts. Moreover, COSMOS
now has an internal budget of $10,000/year to serve as a university hybrid (research and
teaching) center. COSMOS is now officially “housed” in the Graduate College to promote
quality research and grant writing activities. This support will ensure the life of the Center
beyond Ohio Board of Regents funding.

Center Funding Sources
Although Center funding from OBR will decrease over the next four years, funds from
other grants will not only sustain current activities, but will also support the rapid growth of
proposed Center activities.

Pie chart: Center funds contributed by OBR will constitute a small percentage of the total operating
budget of FY 07. Projected grant dollars from several key initiatives will significantly contribute toward
our sustainability.

Graph: As center funding from OBR decreases over the next four years, the projected yearly operating
budget will increase dramatically with the funding of grants from OBR and Ohio Department of
Education from approximately $250,000/year during 2001–05 to just over $1,000,000/year in 2006–07.
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ON-THE-HORIZON PROJECTS

NWO participants are currently seeking funding for several key initiatives aligned with the
Center mission, vision, and goals.
• One such project is the Regent’s Academy. The result of House Bill 115, it is one
of five pieces of the Ohio CORE SUPPORT legislation, aimed at recruiting
students into STEM disciplines. The NWO proposed academy (REAL: Regents
Environmental Academy to enhance Learning) would include a summer and
academic year component, with participants receiving dual credit while experiencing
problem-based, application-oriented instruction in the STEM disciplines. If
funded, NWO will receive $350,000 for phase one, with renewal funds anticipated.
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• NWO Center collaborators are submitting five 2006 OBR Improving Teacher
Quality grants. These grants were coordinated in several ways. First, by hosting our
first annual COSMOS “Grants Fair” aimed at initiating university-school district
partnerships. A number of high-needs and local district administrators were invited
to come meet with principal investigators to establish collaborative partnerships.
COSMOS also employed a mentor program, pairing veteran grant writers with new
writers. We also coordinated projects to be sure that they all focused on different
populations of teachers and students (so that we would not be competing with
one another). Thus, the NWO grants encompass mathematics and science across
all grade levels.
Elementary mathematics - UT
Elementary physics - BGSU
Middle school environmental science - BGSU
High school probability and statistics - BGSU
High school science and technology - BGSU

ORC COLLABORATION

The Center has been actively involved in promoting the Ohio Resource Center through
courses, Center programs aimed at fostering research-based best practices, and other
professional development offered by the Center faculty.
• The LessonLab materials in mathematics that are being shared with school districts are
notably aligned with state and NCTM best practices. Moreover, they promote the use
of lesson study. During this professional development, faculty referred the participants
to the ORC website.
• In most of the science and mathematics methods classes, students have assignments
that involve the use of lesson plans from the ORC. Similarly, in some of the
mathematics classes for early childhood majors and for middle childhood majors,
students must search for a lesson plan on a given topic and explain how they would
adapt the lesson to the grade level they would like to teach.
• Many of the MAT scholarship students and NWO teachers are using the ORC lesson
plans in their classrooms and are presenting the results of the lesson implementation to
the NWO partners at the Blast-Off (beginning of the year), Symposium (mid-year),
or Summit (end of the year) events.

• The NWO website has a search feature which allows teachers visiting the site to search
ORC for high-quality lessons, assessments, and other resources.
• We have started the discussion with the ORC as to how we may serve as a regional
lesson submission site. We could encourage teachers to submit lessons to our website,
we could give an initial review using the ORC rubrics, and then the ORC could access
these “ready to review” lessons from our website.

Annual Report
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the quality resources available at the website.
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• During the OSCI module revision process, the NWO TEAMS Curriculum Revision
Team was directed to ORC lessons when searching for research-based best practices
lessons. NWO TEAMS participants are frequently reminded by their facilitators of

NWO CENTER: LEADERS IN STEM
LEARNING

Together, the NWO partners have created a newly revised mission, vision, and set of
goals. We have a new collaborative structure in place including one united executive board.
We’ve created a new NWO logo, as well as letterhead, and a website to document and
convey our move forward as a Center. We believe as a collective we provide second-tonone professional development to our region’s teachers and higher education faculty.
We have built a unified evaluation plan to better measure the impact of our work and
now are disseminating this impact through presentations and publications. In sum,
we are a Center leading the way. Our regional partnership is becoming true and solid. We
are proud of our past accomplishments and dedicate ourselves to achieving our
newly established goals that were generated based on our participant needs assessments
and feedback, the UCESC evaluation report, and NWO faculty/staff reflection. To repeat
an important theme, what exists today in northwest Ohio is a very different STEM
education community than what existed in 2001. We look forward to our work as a
regional collaborative to take on the challenges of the upcoming year.
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Funding provided by the Ohio Board of Regents and the Ohio Resource Center.

www.nwocenter.org
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I gained a better understanding of the OGT, inquiry,
and common misconceptions students may have
– High School Physical Science Teacher

• The University of Toledo • TL Industries •
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This helps me focus on being a better teacher
(5) Establish ongoing collaboration among institutions of higher education, school districts,
professional development centers, and the Ohio Resource Center to identify and solve root
barriers to science and mathematics achievement.
(4) Strengthen coordination/communication among college faculties (teacher education,
science, and mathematics) and with funding agencies to improve the sustainability and the
cultural and financial foundation for Centers.
(3) Enhance teacher and faculty preparation in science and mathematics.
(2) Increase the recruitment of pre-service and retention of in-service teachers of science and mathematics.
(1) Increase the capacity of urban and other at-risk districts to enhance student achievement in science and
mathematics through partnerships among universities, K-12 schools, and the Ohio Resource Center.
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The Northwest Ohio Center of Excellence aims to advance science, technology, engineering, and mathematics (STEM)
education for people of all ages. Our purpose is to:

is a collaborative partnership among northwest Ohio schools, institutions of higher learning, community
agencies, and business and industry.

Northwest Ohio Center of Excellence in Science and Mathematics Education (NWO)

NWO Center Brochure
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COSMOS: Center Of Excellence in Science and Mathematics Education:
Opportunities for Success
A Partner of the Northwest Ohio Center of Excellence at Bowling Green State University

COSMOS Initiatives
http://cosmos.bgsu.edu

Inquiry in Science and Mathematics Education Series
Master of Arts in Teaching (MAT) Program Scholarships
Research Community for University Faculty

NWO Activities
Teacher Professional Development
Inquiry in Science and Mathematics Education Series
This series of monthly workshops follows the thread of inquiry (e.g., questioning,
lesson planning, assessment, standard testing) and provides teachers with the
chance to discuss barriers that impede implementing inquiry-based instruction in
their classroom in small-group settings (study groups) as part of each session.
Graduate credit and full tuition scholarships available.

Be a COSMOS STAR!
To join COSMOS, go to our website:
http://cosmos.bgsu.edu
COSMOS & NWO Director:
Jodi J. Haney, Ph.D. • jhaney@bgsu.edu
For more information, contact:
Michelle Shafer, COSMOS Assistant Director
mshafer@bgsu.edu or
Nancy Hoose, COSMOS Secretary
nhoose@bgsu.edu
241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403-0212
Office: 419.372.2718 • Fax: 419.372.2738

NWO Annual Symposium
Northwest Ohio Symposium on Science, Mathematics, and Technology Teaching (NWO Symposium) has brought together 300–500
participants to exchange effective strategies for teaching science and mathematics. This event gives all participants resources and
ideas they can put to immediate use in their classroom.
Master of Arts in Teaching (MAT) Program Scholarships
The coursework for these graduate programs has been developed in part by NWO faculty to blend content consistent with the Ohio and
National Standards with research-based pedagogical techniques. Currently programs exist in mathematics and physics education and an
integrated science program is in development.
Pre-Service Teacher Preparation and Recruitment
BG/UT Science Education Council of Ohio (SECO) and BG/UT Ohio Council of Teachers of Mathematics (OCTM) Activities
These professional organizations provide undergraduate students with high-quality teacher development opportunities.
PRAXIS II Tutoring Sessions
PRAXIS II preparation workshops and tutoring are hosted by science, technology, engineering, and mathematics (STEM) faculty who
themselves have taken the PRAXIS content tests to better prepare their undergraduate students.

Future Teacher Conference
This event provides prospective teachers with the opportunity to discuss issues related to education as a career choice with in-service
teachers and faculty. This conference is unique in that the pre-service teachers themselves organize the event.

Ohio Junior Science and Humanities Symposium
This symposium brings the best and brightest talents from Ohio high schools together for a competition to highlight and judge the
quality of their projects in the sciences and humanities. This event is an excellent opportunity for the recruitment of the next generation.
Faculty Development and Collaborative Research
Research Community for University Faculty
Faculty read and discuss leading research on how people learn science and mathematics, present research talks to design and develop
new projects, and discuss work in progress or share the findings from a completed study. Importantly, presenters receive feedback from
their peers and discuss new potential collaborative research project ideas.
Dialogues Across College Barriers Forum
This luncheon series promotes cross-college and cross-institution conversations about teaching and learning.
Collaborative Content Course Development
Science, mathematics, technology, and engineering courses for education majors infusing research-based best practices.

Associated Projects
NWO TeachOhio
An externally funded program to recruit and prepare 20 grades 7-12 science and mathematics teachers via alternative routes to licensure
leading to a master’s degree. Scholarships and internships available.
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MSP - NWO TEAMS
The purpose of this grant project is to increase science and mathematics academic achievement of students in grades 3-6 of by
enhancing the content knowledge and teaching skills of classroom teachers using revised and enhanced OMAP and OSCI modules.
Graduate credit and teacher stipends available.
NSF - GK-12 PRISM
NWO is a collaborating partner with the GK-12 NSF grant Partnership for Reform through Inquiry in Science and Mathematics,
which develops co-teaching partnerships between K-12 classroom teachers and science and mathematics graduate students. For more
information, see the PRISM website: http://prism.bgsu.edu/

To learn more about SciMaTEC,
go to our website: http://www.scimatec.org

SciMaTEC Initiatives
http://www.nwocenter.org
NWO Annual Symposium

SciMaTEC Director & NWO Co-Director:
Emilio Duran, Ph.D. • emilio.duran@utoledo.edu
Robin Brown, Program Manager
robin-brown@utoledo.edu

Faculty Research Associates

Dept. Biological Science, MS 601
The University of Toledo, Toledo, OH 43606
Office: 419.530.8456 • Fax: 419.530.8459

Future Teacher Conference

Ohio Junior Science and
Humanities Symposium

SciMaTEC: Science, Mathematics, and Technology Education Center
A Partner of the Northwest Ohio Center of Excellence at the University of Toledo

2006 Northwest Ohio Symposium on Science, Mathematics,
and Technology Teaching Program
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COSMOS Inquiry Series Recruiting Postcard

D reaming Of Ne
Teach Mathematics

ays

To

Science?

Make It Happen At The
/
COSMOS Inquiry S eries Blast-Off!

http://cosmos.bgsu.edu

Inquiry Series 2006-07:

Investigative

Mathematics Science

Jodi Haney, Ph.D., Director
241 Math Science Bldg., BGSU
Bowling Green, OH 43403-0212
(419) 372-2718

Investigative Mathematics and Science Feature Presentations

Blast-Off, Sept 16: Keynote Speaker: Dr. Larry Lowery,

Lawrence Hall of Science;
Pick break out sessions just right for you! Math Science Bldg., BGSU; 8:30 am – 12:30 pm
* Oct 5: Investigating via Activities: Games, Manipulatives, Simulations,
and Visualizations; 5 – 8 pm
* Nov 3 & 4: NWO Symposium on Science, Math and Technology Teaching
* Dec 7: Investigating Hands-on, Minds-on Learning; 5 – 8 pm
* Jan 18: Investigating via Technology Tools; 5 – 8 pm
* Feb 22: Using assessment to guide investigations; 5 – 8 pm
* Mar 15: Investigating via Problem Based Learning and Real-World
Approaches; 5 – 8 pm
d
Summit, Apr 28: 8:30 am – 12:30 pm
y Qualifie

Oct 5, Dec 7, Jan 18, Feb 22, and Mar 15 will be held at Owens Community College,
Audio-Visual Classroom Center, main room #125.

Highl

Teacher
y!
Opportunit

* In place of these presentations, you can meet with other teachers to conduct action research or develop
and implement a classroom inquiry action plan. NWO TEAMS teachers attend content sessions.

CEUs available or 2 paid graduation credit hours [30 scholarships available]!

Register online TODAY at: http://cosmos.bgsu.edu

COSMOS is a partner of the Northwest Ohio Center of Excellence in
Science and Mathematics Education (NWO).
Funding provided by the Ohio Board of Regents and the Ohio Resource Center.
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APPENDIX C

APPENDIX D
Course Redesign/Development Syllabi and Supporting
Documents
Introduction to Secondary Mathematics
EDTL 490
Fall 2006 (1:00 – 2:15, Tues/Thurs)
Instructors:
Office:
E-Mail:
WWW:
Phone:
FAX:
Office Hours:

Textbook:
(required)

Daniel J. Brahier (and Barbara Moses)
124 Life Science Building (enter through the LSC 126 door)
brahier@bgsu.edu (or bmoses@bgsu.edu)
http://bgmath.org (from the “Instructors” button, select “Daniel Brahier”)
(Office) 419.372.0339 (or 2-7464)
(Home) 419.874.2836 (emergencies only, please)
(located in 126 Life Science Building) 419.372.7291
Tuesday: 2:15 – 3:15 p.m.
Wednesday: 9:00 – 11:00 a.m.
Thursday: 9:00 – 10:00 a.m.
Other Times by Appointment
Navigating Through Mathematical Connections in Grades 9-12, NCTM, 2005 ($35)
Ohio Academic Content Standards, Ohio Department of Education, 2001

COURSE DESCRIPTION
EDTL 490 (MATH 280). Introduction to Secondary Mathematics. Review of content typically taught
in the high school curriculum, including trigonometry, topics from geometry, discrete mathematics,
and algebraic concepts. An introduction to state and national Standards in mathematics, including
the use of hands on materials and current instructional technology.
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PREREQUISITES
“C” or better in MATH 131 and sophomore status.
COURSE OBJECTIVES
The student will:
• Relearn and deepen understanding of key high school mathematics topics.
• Identify emerging mathematics topics and their role in the secondary curriculum.
• Explain how the use of hands-on materials and inquiry approaches to teaching enhance
the mathematics classroom.
• Demonstrate proficient use of current instructional technology used in the teaching of
mathematics.
• Describe the vision of mathematics content and teaching as exhibited in the state and
national standards for the teaching and learning of mathematics.

THEMES THREADED THROUGHOUT THE COURSE
1. Integrated versus traditional curricular sequencing
2. Authentic assessments
3. National and state standards in mathematics
4. Textbooks available to secondary teachers
5. Preparation for Praxis II AYA mathematics exam
6. Emerging technologies, such as:
o Geometer’s Sketchpad
o Fathom
o Graphing calculator (TI-84 versus Voyage, etc.)
o Downloading/Using TI products from the Web
o Excel spreadsheets
o CBL/CBR for data collection
o MathType software
o Smart Board
Ongoing Assessments
ATTENDANCE/PROFESSIONALISM/PARTICIPATION (30 points) - It is assumed that each student will exhibit a
positive and professional attitude, attend every class, be on time, have completed required reading assignments,
and actively contribute in a positive and professional manner in classroom discussions. Each unexcused
absence or three tardies will result in a minimum 10-point deduction. If you are ill or an emergency arises, it is
your responsibility to call or email the instructor before class. At the end of the course, each student will receive
a numerical score in this area. Treat this class as a teaching job where you are expected to be here and to be
on time for every session.
HOMEWORK PROBLEMS (30 points) – Mathematics problems will be assigned, from time to time, in class to
be attempted and completed for a subsequent class. It is expected that each student will solve these problems
to the best of his/her ability. Problem solutions will be collected and graded as an assessment of mathematical
understanding.
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OVERVIEW OF TOPICS TO BE COVERED
1. “Big” ideas of Algebra (content typically taught in Algebra I and Algebra II)
2. High School Geometry, including …
a. Proof formats (two-column versus paragraph)
b. Key theorems/postulates
c. Area/volume formulas
d. Constructions – compass/straightedge and Geometer’s Sketchpad
3. Discrete Mathematics, including …
a. Basic Probability
b. Combinations and Permutations
c. Networks
d. Recursion
e. Voting methods/Fair Division
4. Pre-calculus Topics, including …
a. Trigonometry (including graphs of functions and identities)
b. Functions
c. Limits

ELECTRONIC JOURNAL (20 points) - Each student will write and post to the class Discussion Board a total of
five journal entries (@ 4 points each), reflecting on issues raised in this course. One entry will be due about once
every two or three weeks, and prompts will be given at the Blackboard site. The purpose of this assignment is to
promote reflection on the teaching and learning of secondary mathematics topics.
PROFESSIONAL DEVELOPMENT (10 points) - Learning to be a mathematics teacher cannot be accomplished
within one semester; it is an ongoing, lifelong endeavor. Throughout the semester, each student is expected to
demonstrate evidence of willingness to become a lifelong learner. Several opportunities are available, including
(but not limited to): (1) joining the BGCTM and attending a Fall meeting [8 points guaranteed], (2) attending the
OCTM conference in Toledo on 12-14 October, (3) joining the NCTM through a regular student membership,
(4) observing mathematics teachers outside of the required assignment (such as Dr. Brahier’s 8th Grade class
at St. Rose), (5) reading a book or series of articles on mathematics education other than those required for
class, (6) conducting Web searches of teaching resources and compiling a bibliography, (7) attending a campus
technology training session, and so on. At the end of the term, each student will assess himself/herself in
his/her Professional Development and provide evidence justifying a final score.
Performance Tasks
TEXTBOOK COMPARISON (25 points) – Each student will be given two textbooks at the same grade level – one
that is commercially published and one that is National Science Foundation funded – and will review and compare
the contents of the books in a written paper. Specifically, the purpose of the assignment is for students to critically
analyze the mathematics content of two commonly used books and to determine advantages and possible
drawbacks to using one book versus the other.
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TECHNOLOGY LESSON (20 points) – Each pair of students will explore the use of one commonly used
software and/or hardware in the teaching of mathematics and will demonstrate its use to the rest of the class in
a 12-minute presentation. It is expected that the others in the class will actively use the technology (as opposed
to the presentation being a lecture on how to use the product). Examples of technology to demonstrate include
lesson ideas using Geometer’s Sketchpad on a computer, Cabri Geometry on a graphing calculator, Fathom,
Downloading/Using TI software from the Web, Excel spreadsheets, CBR/CBL for data collection, MathType
software, SmartBoard, a menu (such as MATH, NUM, CPX, PRB, etc.) on a graphing calculator, etc.
MATERIALS DEMONSTRATION (25 points) - Each student will become proficient with a selected manipulative
material (algebra tiles, geoboards, Cuisenaire rods, or base ten blocks) and will demonstrate (10) the use and
benefits of the material to a small group of students. A written report (15) on the use of the material must be
prepared for each group member. The report should be a document which includes: (a) a thorough description of
what the manipulative is, (b) an extensive list of the mathematical concepts that can be demonstrated by using the
manipulative in grades 7-12 [a discussion is not needed, just a listing], and (c) three activities which demonstrate
the diversity and creativity of its use in grades 7-12 (three different referenced sources are required – one activity
(but no more than one) must come from the Internet; the other two ideas must come from some other “paper”
source, such as a journal or resource book). These three activities should illustrate the diversity of content and
grade level material that can be promoted through use of the manipulative. The report should both include
appropriate handouts to support the activities. The purpose of the assignment is to judge the student's ability to
examine commercial resources and familiarize others with their purpose and classroom use. Resources with
teaching ideas are books located in the Curriculum Library (2nd Floor, Jerome Library) and PRISM, journals in
the Mathematics/Science Library and PRISM, and the Internet.
WEB SITE CRITIQUE (20 points) - Each student will select one Web site that appears to offer a rich opportunity
for students to learn significant mathematics through use of the site. A written paper will be submitted which
includes the following: (a) a general description of the Web site (including its address and title) and what it features
[5 points], (b) a critique of the Web site itself (is it useful to teachers? easy to navigate? etc.) [5 points], (c) a
discussion of the mathematics that can be learned from students and/or teachers using this site [10 points].
Web sites and reactions will be shared in class on the due date.

Final Exam
FINAL EXAM (25 points) – Each student will take an exam that is similar in content and design to the Praxis II
exam during Finals Week. The test will include multiple-choice items that are drawn from the four content areas
of secondary mathematics explored in this course. After completing the exam, the class will also take some time
to discuss its contents and solutions.
Field Experience Component
FIELD EXPERIENCE QUESTIONNAIRE (25 points) – It is important the each student get exposure to the range
of middle childhood classrooms, from grade 7 through grade 12. Each person is responsible for obtaining a
minimum of 3-4 hours of field experience over the semester. Half of the time (about 2 hours) is to be spent in a
setting of grades 7-9, and the other half of the time (about 2 more hours) must be spent in grades 10-12. Details
on how and when to observe in schools will be discussed in class. It is best to visit a school of your choice, such
as a school in your “hometown” during spring break, etc. Additional possible field sites will be provided. On the
due date, a questionnaire about your observations is to be submitted, which includes spaces for signatures of
teachers and times when you conducted your visits.
COURSE GRADES
The purpose of this course, as is all education, is to learn – not just to “work for a grade.” While all students
should be capable of earning an A in the course, merely completely the work does not constitute A work.
Instead, the final determination of a course grade relies primarily on the quality of work presented for the various
assignments. You work will be assessed based on criteria established in our course. Please note that to receive
credit, all written work must be submitted on time. Although not “set in stone” (natural breaks will be used to
determine final cutoff scores), it is expected that final grades will be determined as follows:
Total Points Possible = 330
330 – 300
A
299 – 270
B

269 – 240
239 – 210

C
D

209 or less

F

** NOTE: Any student who does not complete (i.e., for some reason takes a “0” on) even one assignment (such
as a Discussion Board Post) during the term will not be able to earn an “A” for the course, even if that individual
accumulates the required total of points. An “A” student is not only a person who earns enough points but is one
who shows consistent effort throughout the term.
OTHER IMPORTANT INFORMATION
ATTENDANCE POLICY
As noted above, attendance, participation, and punctuality are reflections of one's commitment to professionalism.
Therefore, attendance in class is expected and required. If legitimate circumstances warrant your absence, notify
the instructor prior to class meetings via voice mail or e-mail. Should a situation occur such as a sudden illness,
accident, or other emergency, please send e-mail or leave a voice mail message as soon as possible. In the
event of these rare circumstances, an evaluation will be made on a case-by-case basis based upon promptness
of notification, explanation, and circumstance.
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Unit Tests/Papers
TEST/PAPER (4 @ 50 points each = 100 points) – The Algebra and Geometry units will conclude with a written
exam, while Discrete Mathematics and Precalculus units will conclude with the submission of a required paper
(topic and contents to be announced).

Prolonged absences and unexpected events/illnesses must be accompanied by appropriate documentation in
order to make up assignments missed. No provisions will be made for “making up” assignments missed or not
turned in due to an unexcused absence or tardiness.
If you are absent (and it is an excused absence), you should get the notes and handouts from a classmate.
Once you have collected the materials and class notes, you are welcome to see me for assistance during my
office hours. If any assignments are due on the date of your excused absence, if possible send them in with
a classmate or make prior arrangements with the instructor.
EXPECTATIONS
Major assignments have been included on the syllabus. Please note: ASSIGNMENTS ARE DUE ON TIME AND
AT THE BEGINNING OF CLASS. NO LATE PAPERS WILL BE ACCEPTED FOR CREDIT. However, should
deadlines be obstructed by extenuating circumstances that occur, and having informed such with the instructor
(via e-mail 24 hours prior to the due date), deadlines may be extended until the next class meeting. In the event
of a circumstance such as a sudden illness, accident, or other emergency, please send an e-mail or leave a
voice mail message as soon as possible and an evaluation will be made on a case-by-case basis based upon
promptness of notification, explanation, and circumstance. Waiting until the last minute to go to the computer lab
and print out an assignment, running out of printer paper, needing a new ink cartridge, my computer crashed, my
disk won’t open, I left my assignment in another folder/at home/in my car, etc., are not extenuating circumstances.
Therefore, it is important to organize and manage your time wisely.
Check each specific rubric and the syllabus for the expectations of each assignment. Papers submitted
without the appropriate criteria (as specified by the rubric/syllabus) will result in a loss of points.
Assignments will be returned on a timely basis; however, POINTS ARE NON-NEGOTIABLE ITEMS UNLESS
THERE IS A MATHEMATICAL ERROR.
Check your BGSU e-mail account and Blackboard regularly as these are the most efficient way to communicate
any changes or any additional information that may be necessary and pertinent to the class. Save and keep
copies of e-mails sent regarding absences/assignments. I will email you should class need to be cancelled
due to any extenuating circumstances.
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ACADEMIC HONESTY
All exercises and papers completed in this course are to be the work of the individual student. Cheating,
plagiarism, or facilitating the academic dishonesty of another student are all violations of university policy and
professional conduct. In accordance with the academic honesty policy of the University, all instances of
dishonesty will be acted upon and reported by the instructor. Please refer to the Student Affairs Handbook
for a detailed explanation of these violations and their consequences.
CODE OF CONDUCT
Please note that one's attitude, conduct, and deportment are indicators of one’s own understanding of
professionalism. Therefore, students are expected to display appropriate attitude, demeanor, and deportment.
Instances of disruption, disrespect, and inappropriateness will be acted upon and reported by the instructor.
Please refer to the Student Affairs Handbook for a detailed explanation of these violations and their
consequences. Also, pagers, cell phones, and text messengers, etc. must be turned off during class time.
DISABILITY SERVICES FOR STUDENTS – 413 South Hall
The goal of the Disability Services for Students Office is to help provide equal access and reasonable
accommodations to BGSU students with disabilities. Students wishing to discuss their eligibility for such
accommodations are encouraged to contact the office.
Phone: (419) 372-8495, Fax: (419) 372-8496, TTY: (419) 372-0582

Emphasis on the use of hands-on and technology activities to demonstrate probability concepts. Prerequisite:
MATH 245 or MATH 247 or MATH 341 or MATH 441 or consent of instructor.
2. Complete description of course
a. The purpose of this course is to provide a “simulation-based” introduction to topics of probability for the
current high school (grade 9-12) teacher who may be teaching this material in the schools. The course is designed
specifically for the student who is enrolled in the MAT degree in Mathematics. The National Council of Teachers
of Mathematics (NCTM) has established standards in teaching math for all students in grades 9-12. As part of the
Data Analysis and Probability strand, the standards state that all students in grades 9-12 should understand the
concepts of sample space and probability distribution and construct sample spaces and distributions, use
simulations to construct empirical probability distributions, compute and interpret the expected value of random
variables, understand the concepts of conditional probability and independent events, and understand how to
compute the probability of a compound event. The focus of this online course will be on learning these concepts
by the use of technology and hands-on simulation experiments. These simulation experiments will provide models
for the teachers in their own instruction at the high-school level.
b. Student learning outcomes
The student at the completion of this course should be able to
• Correctly identify a probability as a classical, frequency, or subjective type.
• Write down the sample space and assign probabilities for simple random experiments.
• Construct a probability simulation, either of the hands-on or the technology type, of a random
experiment and use the simulation results to compute probabilities of interest.
• Construct probability distributions of discrete random variables by the use of simulation experiments.
• Be able to summarize a discrete probability distribution by the computation of a mean, a standard
deviation, and percentiles.
• Understand the basic properties of binomial and normal random variables.
• Be able to compute conditional probabilities in simple random experiments.
c. Plan for assessing student-learning outcomes
The material will be taught by a series of activities that involve the use of hands-on and technology activities. In
a typical activity, the student is led through a particular probability experiment. She or he is asked questions about
the results of the experiment and then is asked to design a similar probability experiment. All of the student
learning outcomes will be assessed through the students’ performance on these activities.
d. Grading procedures
A grade will be assigned on the basis of the student’s performance in completing the hands-on and technology
activities. A student who is successful in answering the questions correctly and can correctly design the
experiments will receive an A in the class.
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1. Catalog description
MATH 582 Active Chance. Introduction to probability including probability viewpoints, sample spaces, properties
of probabilities, counting methods, conditional probability, discrete and continuous distributions, and binomial and
normal distributions.
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Supporting Information for Curriculum Modification Request

e. Topical outline for content to be covered.
The class will be divided into eight modules.
Topic 1: Introduction to the statistics computer package Fathom
Topic 2: Viewpoints of probability and formal probability
Topic 3: Introduction to the use of simulation to compute probabilities
Topic 4: Conditional Probability
Topic 5: Probability distributions
Topic 6: Coin tossing distributions
Topic 7: Continuous distributions
Topic 8: The Normal distribution
f. Instructional strategies.
This course will be taught web-based. Since the focus of the course will be on the application of hands-on and
technology simulation experiments, there will a series of QuickTime movies available on the course web site
that demonstrate different aspects of the technology. There will be different methods such as threaded discussion
boards to facilitate communicate between the instructor and the students.
g. Student learning activities.
The focus of this course is on the use of activities in learning probability.
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h. Specimen bibliography.
Albert, J. (2007) Introduction to Data Analysis and Probability for Teachers, Key College.
Ross, S. (2001) A First Course in Probability, Prentice Hall

The purpose of this workshop was to inform the high school teachers of Northwest Ohio about the AP Statistics
program and to provide resources for the teachers who are currently teaching this class. A program (listed below)
was put together with the help of faculty and instructors who teach in the Department of Mathematics and
Statistics and the Department of Applied Statistics and Operations Research. To help advertise the workshop, a
mail listing of all high schools in the ten-county area of Northwest Ohio was obtained from COSMOS, a center
of mathematics and science education at BGSU. Initially brochures were sent to all principals at the local high
schools. This was followed by emails sent to all of the high school principals. In addition, the workshop was
advertised at the Department of Mathematics and Statistics. The people on campus that might benefit most
from the workshop were the instructors of introductory statistics, and Middle-Childhood and Secondary Education
undergraduate majors with interests in mathematics.
Unfortunately, we received only a limited response from the high school teachers. We had five inquiries about the
workshop from teachers and three of them were able to make the meeting. In all, the attendance at the workshop
ranged between 12- 22 people that included faculty, graduate students, statistics instructors, high school teachers
and undergraduate students.
The meeting was held at the Union at BGSU and a lunch immediately followed the meeting.
The program for the workshop went very well. Dr. Herb McGrath opened with an entertaining talk on the misuses
and misstatements of statistical information presented in the media. Several of my MATH 245 (Statistics for Middle
School Teachers) students attended Dr. McGrath’s presentation and their summary comments indicated that
they were both entertained and informed about the misuse of statistics in the media. This talk was followed by a
panel discussion by three faculty at BGSU who have served as graders for the AP statistics exam. The panelists
described the experience of grading this exam, and outlined several areas (such as explaining the results of
statistical studies) where the students had problems. I followed with a technology talk. I borrowed TI-84 Plus
calculators from the TI calculator loan program, and illustrated John Tukey’s idea of straightening a graph using
three summary points. The participants got experience plotting and fitting lines and running a short program that
helped in finding the right power transformation on the y variable. The program concluded with a presentation
by our outside speaker, John Holcomb from Cleveland-State University. Dr. Holcomb described the use of an
interesting dataset about domestic violence that he uses in teaching statistics. We used the calculators to
compute risk ratios from two-way contingency tables and we discovered which variables distinguished a sample
of abused women and a control group.
Although we had limited participation from teachers, I think the workshop went well and everyone benefited from
at least one presentation. There were opportunities to talk and I think we now have some connections with the
high school teachers.
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Jim Albert
Department of Mathematics and Statistics, BGSU, Bowling Green, OH 43403
albert@bgnet.bgsu.edu
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Report of the BAPS workshop at Bowling Green State University on April 22, 2005

The budget for the meeting is shown below. The ASA paid for the expenses of the outside speaker John Holcomb.
All of the other expenses were paid by the Northwest Ohio Chapter of ASA.
Budget:
Postage
$30
Speaker Gift
$12.45
Rooms Charges
$18.75
Breakfast
$71
Luncheon
$139
Brochure printing
$150
---------------------------------------TOTAL
$421.50
- fees collected
TOTAL COST

$45
$371.50

Advertisement for the workshop
****************************************************************
The Northwest Ohio Section of the American Statistical Association
Presents
Beyond the AP Statistics Workshop
April 22, 2006
Bowen-Thompson Student Union, Bowling Green State University
****************************************************************
SCHEDULE Bowen-Thompson Student Union, BGSU, Room 315
8:30 Welcome and Continental Breakfast
9:00-9:40 Prof. Herb McGrath, BGSU
“Statistical Gaffs and Guffaws: Some Funny (and Not So Funny) Statistical Mistakes”
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9:40-10:20 Panel Discussion by AP Statistics Exam Graders
(Prof. Jane Chang, Diane Conway, Prof. Arjun Gupta, BGSU)
10:40-11:20 Prof. Jim Albert, BGSU — Technology Session
“Fitting Lines and Curves by Using 3 Summary Points”
11:20-12:10 Prof. John Holcomb, Cleveland State University
“Making Statistics Real: Quantifying Health Effects of Domestic Violence”
12:10 Lunch

COSMOS Publication: Moran & Van Hook (2006)
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Visiting Asst
Prof, Env
Science/
COSMOS

Mandy
Heddle
San Diego
State
University

Honolulu, HI
Hot &
Bothered
over Global
Warming:
Students'
Misconceptions
in ENVS

Visiting Asst
Prof, Env
Science/
COSMOS

Mandy
Heddle

RTOP
Calibrations

4/21/06

Fort Miami
Elementary
School,
Maumee, OH

Maumee
Schools:
Celebrating
the Arts of
the Earth

Jodi Haney COSMOS
& Mandy
Director &
Heddle
Visiting Asst
Prof, Env
Science/
COSMOS

1/20/061/22/06

1/7/06
4:20

4/22/05
8:30-1:00

BGSU

Beyond the
AP Statistics
Workshop

Professor,
Math & Stat

Jim Albert

Time and
date

Location

Presentation/
Activity

BGSU
Position

Presenter

Audience

University
Faculty

University
Science,
Assessment, Faculty
and Inquiry

Science,
Inquiry

Env. Science K-6 Students
& Art

Mathematics High School
Teachers

Topic

9

7

300

COSMOS/NWO Outreach Activities

2005-06 COSMOS/NWO-Related Professional Activities

2006 NWO Center of Excellence

3 Teachers/
22 Total

Number

•
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Professor &
Chair, Physics &
Astronomy

Biology Instructor/ Marine Lab
Marine Lab
Tours
Director

COSMOS Asst
Director

COSMOS Asst
Director

COSMOS Asst
Director

John Laird

Matt Partin

Michelle Shafer

Michelle Shafer

Michelle Shafer

BGSU Marine
Lab

COSI

BGSU

Bluffton High
School

Women in
Science Day:
"Take a Closer
Look"
Allen County
ESC Technology
Conference

Maumee MS
Maumee
Science Teachers' Gateway MS,
Curriculum Mtg
Maumee, OH

Space, Light,
Stars, and
Beyond

Visiting Asst Prof, Math and Science Unitarian
Env Science/
for a New
Church,
Millennium
COSMOS
Maumee

Montessori
School

Mandy Heddle

Location

Visiting Asst Prof, Insect Island
Env Science/
COSMOS

Presentation/
Activity

Mandy Heddle

Anppendix F

BGSU
Position

•

Presenter
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Math, Science,
and Inquiry

3/15/06
7:00pm

11/14/05
9:30-2:30

11/11/05

11/1/05
8-3:30

Multiple

Science

Science and
Inquiry

Science

Science

Science

Science

1/27/06

5/25/06
7:00pm

Topic

Time and
date

K-12 Teachers,
ESC Curr
Directors

7th and 8th
grade students

K-12 Teachers,
Curr Directors

K-16 students

16

50

7

579 Fall

10

10

Community
Members

Community

13

Number

K-12 Classroom
Teachers, 6th gr
students/prism
fellow & teacher

Audience

BGSU
Position

COSMOS Asst
Director

COSMOS Asst
Director

COSMOS Asst
Director

COSMOS Asst
Director

COSMOS Asst
Director

COSMOS Asst
Director &
Director

Asst Prof,
Physics/
PRISM Director

Presenter

Michelle Shafer

Michelle Shafer

Michelle Shafer

Michelle Shafer

Michelle Shafer

Michelle Shafer
& Jodi Haney

Stephen
Van Hook

Lima, OH

Location

Magnetism for
Kindergarteners

Kenwood
Elementary
School

Port Clinton City Port Clinton, OH
Schools Science
Course of Study

Waite HS

Gibsonburg, OH

Developing the
County Science
Course of Study
Waite HS ETJH
Cross School
Meeting

Tony Packos

East Toledo
JH/Waite HS
Cross Team
Meeting

Creating Rubrics Maumee-Wayne
for StandardsTrail Elementary
Based Report
Cards

COSMOS @
BGSU-Grant
Opportunities

Presentation/
Activity

Assessment-Rubrics

Science, Curriculum,
and Inquiry

11/23/05
8:30-10:30

12/1/05
3:30-5:30

3/1, 3/6,
3/13, 3/15,
3/20, 3/22

3/23/06,
3/27-31/06

1/30/06
3:30-4:30

Science

Science and
Curriculum

Science, Curriculum,
and Transition
Problems Experienced
by Incoming Freshmen

Science

Math, Science, Teach
OHIO and MSP
recruiting/info session

11/18/05
1:00

12/14/05
8:30-12:00

Topic

Time and
date

•
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60/day

30

6

20

8

80+

20

Number
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Kindergarten
Students

K-12 Teachers,
Curr Dirs & Adms

K-12 Teachers,
Administrators

K-12 Teachers,
Curr Directors

K-12 Teachers

K-12 Teachers,
Curr Directors

Curr Directors,
Administrators

Audience

APPENDIX G
NWO TEAMS Recruiting Brochure

Online at www.nwocenter.org

Fill out the application on the
other side of this page and send
to the following address:
Robin Brown
Program Coordinator
NWO TEAMS
University of Toledo
2801 W. Bancroft
Mail Stop 601
Toledo, OH 43606

Achievement in Mathematics
and Science

• Teachers grades 3-6 who teach
mathematics and science.
• We are looking for teams of
teachers to attend together!
Grade level teams, school based
teams, and even multi-school
teams of teachers will get
preferential registration.
Tell your colleagues; come
and learn together!

NWO TEAMS
University of Toledo
2801 W. Bancroft
Mail Stop 601
Toledo, OH 43606

Call or email Robin Brown:
robin.brown@utoledo.edu or
419.530.2465, fax: 419.530.2551

What is
NWO TEAMS?
• A grant program funded by the Ohio
Department of Education to revise and
enhance the OSCI and OMAP modules
at a regional level.

2006 NWO Center of Excellence
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• Teachers who participate will experience
over 100 hours of high-quality, sustained
professional development focused on grade
specific 3-6 OSCI-enriched modules and
a 3-6 Number, Algebra, and Probability
OMAP-enriched module.
• Mathematics and science university faculty
and K-12 facilitators will co-instruct the
NWO TEAMS summer institutes as well as
the Academic Year Content Study Groups.
• District Content Coaches* will support
participants’ instructional endeavors.
*Coaches will receive intensive PD in
effective peer coaching and leadership
training during a two-semester-hour
advanced graduate content coaching
course. To apply to be a Coach
for NWO TEAMS,
contact Michelle Shafer
at mshafer@bgsu.edu
or see Content
Coach application
online at the
NWO TEAMS
website.

www.nwocenter.org

www.nwocenter.org

Three options for registration:

TEAMS: Teachers Enhancing

Who can
participate?

Funding provided by the Ohio Board of Regents and the Ohio Resource Center.

Register today!

www.nwocenter.org

What will the professional
development include?

NWO TEAMS
application
Deadline for application is May 12, 2006

Summer Institute I

(all team members fill out individual
applications and mail applications together)

Dates: Monday, June 26 - Friday, July 7 (no class Monday, July 3 or Tuesday, July 4)
Time: 8:00 a.m. - 3:00 p.m.
• 8 days of intensive hands-on science and mathematics experiences.
• Co-taught by an experienced educator and scientist/mathematician teaching team.
• Content learned will directly apply to the Ohio Standards grade level indicators and benchmarks
as well as the curriculum materials of the district.

Name

Academic Year Content Study Groups

Team members

• Monthly content study groups.
• Time will be spent forming collaborative professional relationships with peers while learning content
and discussing implementation challenges and successes.

Summer Institute II (pending ODE approval)
• 4 days of hands-on science experiences at a local center of informal science education, such as the
Toledo Zoo and Stranahan Arboretum.
• Co-taught by an experienced educator and scientist teaching team.
• Content learned will directly apply to the Ohio Standards grade level indicators and benchmarks
as well as the curriculum materials of the district.

• $200 provided by your district* for
classroom materials. [*For financial
reasons, some districts may be unable
to pay the full amount for materials].
• A wealth of standards-aligned
high-quality curricular materials and
kits available for classroom use by
any NWO TEAMS participant.

NWO TEAMS

District
Home address
Email
Phone number

Incentives:
• $1,000 stipend ($500 after the successful
completion of the summer institute and
$500 after the academic year).

School

• Optional 4 hours (2 summer; 2 academic year)
of graduate credit at a 50% discount via UT and
BGSU tuition waivers.

Grade level ! 3

!4

I teach ! math

! science

!5

!6
! both

I would like more information on sending a
child to Science and Math camp ! Yes ! No

• Science and math camp for kids ages 4-12 at
the Jordan Center at BGSU at a reduced cost
(8 days, 7:30 am - 3:30 pm).

Number of children ______________________

Questions? Please contact Robin Brown at the
University of Toledo at robin.brown@utoledo.edu
or 419.530.2465.

I’m interested in receiving credit ! Yes

Mathematics
(Teachers Enhancing Achievement in Math
and

Ages of children __________________________
! No

Are you currently in a degree program at UT
or BGSU (circle one if applicable)
I prefer vegetarian meals ! Yes

! No

NWO TeachOhio Recruiting Brochures

Those Who Can...

Questions?

Teach!

&Contact

Thinking about becoming a science
and/or mathematics teacher?

Julie Nurnberger-Haag
Partner School Liaison & Recruiter
NWO Center of Excellence in Science
and Mathematics Education
241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403
jnurnbe@bgsu.edu
419.372.5572 or 419.372.2718

Apply

TeachOhio?

What does the NWO

TeachOhio

A grant sponsored by the Ohio Department of
Education to increase the pool of highly qualified science
and mathematics teachers in northwest Ohio through
alternative licensure.

plan look like?

Do You Have…
• A bachelor’s degree?

• An undergraduate
GPA* of at least
3.0? and

NWO TeachOhio Program
Recruits Have
• Bachelor’s Degree
• 24 hrs in content area
• 3.0 Undergrad GPA*

• A desire to ignite
adolescents’ interest
in science and/or
mathematics while
teaching them the
subject you know
so well?

• Desire to teach and
work w/ adolescents

1/2

August 2006 to June 2007
Recruits Teach Full-Time in School
Under Alternative License
Supported by Mentor
Funded by Grant and 1/2 Funded by Schools

Graduate Program
funded by grant:

Internship
funded by school:

6 no cost graduate credits

20 hours/week

Internship
funded by school:

6 no cost graduate credits

20 hours/week

earned for 20 hours/week

Approx. $25,750

earned for 20 hours/week

Approx. $25,750

field experience per semester

(18K + benefits)

field experience per semester

(18K + benefits)

Students take 6 additional no cost credits

Take PRAXIS II
Content Test
June 10

Students take 6 additional no cost credits

toward Master’s Degree each semester

toward Master’s Degree each semester

• Readings Course

• Research Course/Action Research Project

• Monthly Inquiry Series

• Monthly Inquiry Series

• Monthly Culture & Community Meeting

• Monthly Culture & Community Meeting

Summer 2007
Summer 2006

Graduate Assistantship

Graduate Assistantship

(0.25 time=150 clock hours)

(0.25 time=150 clock hours)

9–12 credits toward

9–12 credits toward

Master’s Degree

Master’s Degree
Pass PRAXIS II
Principles of Teaching
& Learning Test

Apply

August 2007 to June 2008
Recruits Teach Full-Time in School
Under Alternative License
Supported by Mentor
by Grant and 1/2 Funded by Schools

1/2 Funded

Graduate Program
funded by grant:

Must Have Passed PRAXIS II
Content Test &
30 hours in content area
to continue
(Last Test Date Aug 5)

Online

NWO TeachOhio can help you pave
your new career path!

NWO TeachOhio
Can Make It Happen…
• Earn a master’s degree in education, NO COST
tuition! Start your degree this summer with a
graduate assistant stipend.

The diagram below shows how NWO TeachOhio will
help you develop into a highly qualified science and/or
mathematics teacher…

• At least 24 semester
hours in a science
or mathematics?

www.nwocenter.org

What is NWO

Jodi J. Haney, PhD, Co-Director NWO
241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403

Go to http://www.nwocenter.org and click
on the link for NWO TeachOhio Program
to obtain application materials.

Funding provided by the Ohio Board of Regents.

Today!

May 2008
Master’s Degree in Education Awarded

August 2008 to June 2009
Teaching Full-Time on Full-Time Salary
under Provisional License

Pass PRAXIS III

*Exceptional candidates not meeting this requirement may be considered.

http://www.nwocenter.org

• No waiting! You start teaching fall 2006 in one
of our partner school districts!
• Earn $18,000 a year for the first two years and a
regular teacher salary and benefit package in
year three.
• Receive mentoring and professional support
from your district and the TeachOhio
program during the first two years of your
teaching career.
• Commit to teaching in an identified Ohio
district for three years (2006–2009).
• From 2006 to 2008 teach middle school or high
school with an alternative license and
then transfer to a provisional license for the
2008–2009 school year.

2006 NWO Center of Excellence
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APPENDIX H

Become a NWO

Those Who Can...

Teach!

TeachOhio

partner district!

Are you looking for highly qualified science
or mathematics teachers?

Contact:
Julie Nurnberger-Haag
Partner School Liaison & Recruiter
NWO Center of Excellence in Science
and Mathematics Education
241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403
jnurnbe@bgsu.edu
419.372.5572 or 419.372.2718

or
Jodi J. Haney, PhD

jhaney@bgsu.edu
419.372.7361

What is NWO

TeachOhio?

plan look like?

Anppendix H
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Recruits Have
• 24 hrs in content area
• 3.0 Undergrad GPA*
• Desire to teach and
work w/ adolescents

August 2007 to June 2008
Recruits Teach Full-Time in School
Under Alternative License
Supported by Mentor
1/2 Funded by Grant and 1/2 Funded by Schools

August 2006 to June 2007
Recruits Teach Full-Time in School
Under Alternative License
Supported by Mentor
1/2 Funded by Grant and 1/2 Funded by Schools
Graduate Program

Internship

funded by grant:

funded by school:

6 no cost graduate credits

20 hours/week

Graduate Program

Internship

funded by grant:

funded by school:

6 no cost graduate credits

20 hours/week

earned for 20 hours/week

Approx. $25,750

earned for 20 hours/week

Approx. $25,750

field experience per semester

(18K + benefits)

field experience per semester

(18K + benefits)

Take PRAXIS II
Content Test
June 10

Students take 6 additional no cost credits

Students take 6 additional no cost credits

toward Master’s Degree each semester

toward Master’s Degree each semester

• Readings Course

• Research Course/Action Research Project

• Monthly Inquiry Series

• Monthly Inquiry Series

• Monthly Culture & Community Meeting

• Monthly Culture & Community Meeting

Summer 2007
Summer 2006

Graduate Assistantship

Graduate Assistantship

(0.25 time=150 clock hours)

(0.25 time=150 clock hours)

9–12 credits toward

9–12 credits toward

Master’s Degree

Master’s Degree
Pass PRAXIS II
Principles of Teaching
& Learning Test
Must Have Passed PRAXIS II
Content Test &
30 hours in content area
to continue
(Last Test Date Aug 5)

• Once candidates are
admitted to the program,
partner districts will
have the opportunity to
interview candidates whose areas of licensure match their
needs and NWO TeachOhio will facilitate placements
based on district and candidate needs and preferences.

• Long-term substitute teachers in science or
mathematics positions?
• A need to find a replacement for a science or
mathematics teacher who will retire after the next
school year begins?
• A teacher with a middle childhood license who wants to
gain 7–12th grade licensure in science or mathematics?

NWO TeachOhio Program
• Bachelor’s Degree

TeachOhio

right for your district?
Do you have…

• A difficult time recruiting or retaining highly qualified
science and/or mathematics teachers?

The diagram below shows how NWO TeachOhio will
help the candidates develop into highly qualified science
and/or mathematics teachers…

• A cohort of 20 candidates into an alternative licensure
program leading to a master’s degree in education.

2006 NWO Center of Excellence

Is NWO

TeachOhio

Who are we recruiting?

• Many of the recruits who
have contacted us already
have a master’s degree in
their content area and/or
substantial experience
teaching in K–12 schools.

NWO TeachOhio can help!

What does the NWO

A grant sponsored by the Ohio Department of
Education to increase the pool of highly qualified science
and mathematics teachers in northwest Ohio through
alternative licensure.

• Successful candidates will
have at least a bachelor’s
degree, 24 semester
hours in a science or
mathematics, a 3.0
undergraduate GPA*,
PRAXIS II passage in
their content area(s),
and a desire to ignite
adolescents’ interest
in science and/or
mathematics while
teaching a subject in
which they have expertise.

Funding provided by the Ohio Board of Regents.

Jodi J. Haney, PhD, Co-Director NWO
241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403

241 Math Science Building
Bowling Green State University
Bowling Green, OH 43403

www.nwocenter.org

Director, COSMOS
Co-Director, NWO Center of Excellence
in Science and Mathematics Education

May 2008
Master’s Degree in Education Awarded

August 2008 to June 2009
Teaching Full-Time on Full-Time Salary
under Provisional License

• A high percentage of students on free or reduced lunch?
• A significant number of students who are not proficient
in science or mathematics?

District benefits…
• Participating in NWO TeachOhio will guarantee
that some or all of your science and/or mathematics
positions are filled with highly qualified teachers who
may have experience in industry, research, or other
fields that would enrich students’ learning.
• Candidates commit to teaching in your district for
at least three years.
• During the first two years, your district pays only
$18,000 a year plus benefits (approximately $25,750).

Pass PRAXIS III

• Students in your district will have more highly qualified
teachers with strong content knowledge who will also
have a master’s degree in education by 2008.

*Exceptional candidates not meeting
this requirement may be considered.

http://www.nwocenter.org

• The program includes opportunities for candidates to
interface with other teachers in northwest Ohio through
NWO center activities. This should facilitate their
development as faculty who would continue to seek
these opportunities throughout their careers.

Logic Model

NWO Center of Excellence Logic Model
Assumptions

Inputs
IHE faculty

• Learning is controlled by
nurture and not nature.
There is something we
can do about it!
• Students’ understanding
in math and science is
below their potential level.
Student interest and
excitement in learning
math & science will affect
their learning.
• Students’ level of learning
about math & science will
affect their interest.
Teachers’ understanding of
math/science will affect
students’ understanding
of these.

K-16+
students

NWO Staff

K-16+
science,
mathematics,
& technology
teachers

Symposium
Northwest Ohio Symposium in Science,
Mathematics, and Technology Teaching (NWO
Symposium) has brought together 300–500
participants to exchange effective strategies for
teaching science and mathematics/technology.
This event gives all participants resources and
ideas they can put to immediate use in
their classroom.

Outputs

Outcomes
Increase in the
number of research
opportunities/
programs in Ohio
high schools

Number of poster
and paper
presentations
Quality and quantity
of OJSHS
advertisements at
the university and
community levels

Session
evaluations

Participants will
major in STEM
subjects in college

Better political and
community support
for STEM

Number of
sessions and
workshops
Who is attending
sessions and
workshops (number
of repeaters)

Pre-service
teachers

• If we are excited about
collaboration, others can
be encouraged to do
the same.

Inquiry Series
This series of monthly workshops follows
the thread of inquiry (e.g., questioning, lesson
planning, assessment, standard testing) and
provides teachers with the chance to discuss
barriers that impede implementing inquirybased instruction in their classroom in
small-group settings (study groups) as part of
each session. Graduate credit and scholarships
available.

MAT/PRISM/
Post Program

Enhance classroom
teaching

Levels of
involvement via
attendance

Increase
involvement
and
participation
across Ohio

Enhance student
achievement

Enhanced teacher
classroom practices

Impact on
classroom
teaching beliefs

Reflection of
Experience thru
journals & session
evaluations

Impact

Increase in the
numbers of
participating schools
across the state

HRI PD evaluations

• Most teachers want to
better their skills.
• Students’ misconceptions
about math and science
can be alleviated
by teachers.

Activities
Ohio Junior Science and Humanities
Symposium (OJSHS)
This symposium brings to Northwest Ohio
talented students from Ohio High Schools for a
competition to highlight and judge the quality
of their research projects. This event is an
excellent opportunity for the recruitment of
the next STEM generation.

Enhance student
achievement

Enhance long
term beliefs
in classroom
practices about
inquiry in
mathematics
and science
education
Enhance student
achievement

Number of sessions
Community
partners

Ohio
Resource
Center

More collaboration
of collaborative
events

MAT
The coursework for these graduate programs
has been developed in part by NWO faculty to
blend content consistent with the Ohio and
National Standards with research-based
pedagogical techniques. Currently programs
exist in mathematics and physics education
and an integrated Science program is in
development.

Business &
Indsutry
partners

Informal
Math/science
education &
professional
organizations

Future Teachers
Recruit and support college students into
mathematics and science teaching through
student organizations such as BG/UT SECO
and BG/UTCM, student chapters of national
professional mathematics and science
organizations, and higher education
mathematics/science departments. Projects
like TeachOhio contribute to these efforts.
Support existing and start new Future Teacher
Clubs focused on mathematics and science in
7-12th grade schools in northwest Ohio.

Number of
courses created
Number of
programs
approved
Number of
graduates

Increased interest
in nontraditional
teaching licensure
routes for
mathematics/
science
Increase
enrollment in FTC
Track the number
of students from
Owens who enter
a 4-yr college for
mathematics/
science teaching
Increase the
number of
future teacher
clubs (FTC)

Teachers will have
stronger content
background
Teachers will have
more confidence in
teaching their
subject
More collaboration
among the
mathematics and
science teachers,
IHE faculty,
and community

Increased number
of graduates in
mathematics/
science education
through
nontraditional
routes
Increased interest
by community for
more internship/out
reach of content
area experts

A collaboration
network of
mathematics and
science teachers,
faculty and
professional
sharing their
skills

AYA Mathematics/
Science positions
filled by highly
qualified teachers

Increased
enrollment in
mathematics/
science education
programs

Increase
enrollment
in FTC

Fiscal
resources

Increased
activities by
the FTC

Facilities

Research Community
Faculty read and discuss leading research
on how K-16+ students learn science and
mathematics, design and develop new
research projects, discuss work in progress, or
share the findings from a completed study.
Importantly, presenters receive feedback
from their peers and discuss new potential
collaborative research project ideas.
• Higher Educational faculty from across
disciplines
• Research based scientific education literature

Number
representing
those attending
Number of
meetings
Number of
participants who
present research
or contribute to
reading selections

Enhance quality
of research

Enhance beliefs
about scientific
research in
education

Number of new
research projects

Your Beginnings

Your Planned Work

Your Intended Results

Increase
knowledge base
about how
students learn
mathematics and
science

2006 NWO Center of Excellence
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APPENDIX J
Executive Board Minutes
NWO Executive Board Minutes
September 29, 2006
Attendees:
Anne Bullerjahn – Owens Community College, Life Sciences
Jessica Belcher – BGSU, Graduate Assistant
Emilio Duran – UT, Co-Director NWO, Director SciMaTEC
Anjali Gray – Lourdes College, Department Chair, Biological Sciences
Jodi Haney – BGSU, Director NWO and COSMOS
Michelle Leow Klinger – COSI – Toledo, Education Director
Linda Lower – Perstorp Polyols, Inc.
Julie McIntosh – U of Findlay, Science Education
Stephen Van Hook – BGSU, Physics and Astronomy
William Weber – UT, Representing Carla Johnson, Science Education
Not In Attendance: Mitch Magdich – Toledo Zoo, Curator of Education; Jane McCleary,
Hancock County ESC; Mary Richter, Northwest RSIT.
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The meeting began with introductions from all people present. All members of the
executive board received a folder with the agenda, budget information, executive
summary, 2005 annual report, and a copy of the presentation. Then Jodi and Emilio gave
a PowerPoint presentation that included an overview of NWO mission, goals, visions,
partners, current work and accomplishments, affiliated projects and programs, new
projects and an annual budget update.
During the overview, Jodi stated that she was having Jessica draft NWO Executive Board
bylaws for the Board to review to utilize Jessica’s Policy master’s degree credentials. Jodi
also stated that the role of the executive board was to serve as an advocacy group for
NWO activities and to guide the direction of NWO through long-term planning. Jodi asked
the executive board to generate an annual response to the final external evaluation of
NWO. Individual board members will submit their comments (strengths of the center and
recommendations) to Julie McIntosh, who volunteered to collect the individual reviews
and summarize them in to a final letter. The reviews are tentatively scheduled to be due to
Julie by November 1, 2006 and Julie will return the letter to the Jodi Haney, NWO Director,
by December 1, 2006. The deadlines will be extended as needed (depending on when
NWO receives the report from the external evaluators).

Linda asked what business could do for NWO and she talked about how in Sweden, their corporation
sponsors a school that worked with students in Science and Mathematics. Emilio asked if they have their
student’s intern at their various sites. Jodi challenged Linda and the rest of the group to think about ways
we could all collaborate and that the next meeting would be focused on discussion possible collaborations.
Emilio discussed the differences in university funding between COSMOS and SciMaTEC and how difficult it
is for SciMaTEC to be able to be as productive as COSMOS without a comparable university infrastructure
as COSMOS.
Jodi talked about COSMOS current initiatives: the NWO Inquiry in Science and Mathematics Series and
Action Groups, the MAT scholarship program in Physics and Mathematics Education, the Research
Community, and the development of the Learning Sciences PhD program. Emilio talked about SciMaTEC
initiatives: the NWO Symposium for K-16 Educators, The Ohio Junior Science and Humanities Symposium,
the Future Teachers Conference and the Faculty Research Associates.
During open discussion, Bill Weber asked Emilio to elaborate on how the Center could help him (and others)
with the writing and implementation of an IQT OBOR grant. Specifically, he asked if NWO would write a
letter of support for various applications. Jodi responded that if the proposed projects align with the mission,
vision, and goals of NWO, NWO would at the very least endorse the project. NWO could also be a co-partner
in the proposed project with either moderate or high-level involvement. In order for this to occur, the
grant-writer would need to approach the NWO directors (Emilio and/or Jodi) well in advance to develop
the collaborative partnership. Ultimately, the NWO director (Jodi) will write the NWO letter of support for
these proposed projects.
The next meeting will be held in May 2007, schedules will be requested to find a time that will suit
everyone’s schedule.
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Julie McIntosh stated that NWO should try to work with NSTA, NCTM and other national math and science
groups to start undergraduate student groups. Bill stated it would be wonderful to have undergraduates
involved in these national student organizations, but student memberships are very expensive to sponsor.
Michelle Leow-Klinger discussed the COSI Educator’s Circle Event and COSI website that showcases the
COSI Curriculum and Community Resources.

